
 

 

 

 

 

 

Resúmenes de  
Publicaciones 2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Articles 2020 
 

 

 

 

 

 

 

 

 

 

 

 

 



3D Motion Tracking of the Shoulder Joint with Respect to the Thorax Using 
MARG Sensors and Data Fusion Algorithm 

Barraza Madrigal J.A., Cantillo Negrete J., Muñoz Guerrero R., Contreras Rodríguez L.A., Sossa H. 

Article 

A method for performing 3D motion tracking of the shoulder joint with respect to the thorax, 
using MARG sensors and a data fusion algorithm, is proposed. Two tests were done: 1) qualitative 
and quantitative analysis of the response of the sensors, static position and during motion, with 
and without the proposed data fusion algorithm; 2) motion tracking of the shoulder joint with the 
upper arm, the thorax, and the shoulder joint respect to the thorax. Qualitative analysis of 
experimental results showed that despite slight variations regarding the evaluated motion, these 
variations did not have repercussions on the estimated orientation. Quantitative analysis showed 
that the estimated orientation did not exhibit significant variations, in five minutes, such as drift 
errors (about 0.1° in static position and less than 1.8° during motion), variations due to noise or 
magnetic disturbances (RMSE less than 0.04° static position and less than 1° during motion); no 
singularity problems were reported. The main contributions of this research are a multisensor data 
fusion algorithm, which combines the complementary properties of gyroscopes, accelerometers, 
and magnetometers in order to estimate the 3D orientation of two body segments separately and 
with respect to another body segment considering the spatial relationship between them; and a 
method for performing 3D motion tracking of two body segments, based on the estimation of 
their orientation, including motion compensation. The proposed method is applicable to 
monitoring devices based on IMU/MARG sensors; the performance was evaluated using a 
customized motion analysis system. © 2020 Nalecz Institute of Biocybernetics and Biomedical 
Engineering of the Polish Academy of Sciences 

Barraza Madrigal J.A., Cantillo Negrete J., Muñoz Guerrero R., Contreras Rodríguez L.A., Sossa H., (2020). 3D 
Motion Tracking of the Shoulder Joint with Respect to the Thorax Using MARG Sensors and Data Fusion 
Algorithm. Biocybernetics and Biomedical Engineering, vol. 40, pp. 1205-1224. ISSN: 2085216.



3-sequent achromatic sum of graphs 

Dominic C., Devassia J.V. 

Article 

Three vertices x,y,z in a graph G are said to be 3-sequent if xy and yz are adjacent edges in G. A 3-
sequent coloring (3s coloring) is a function φ: V (G) →{1, 2,⋯,k} such that if x,y and z are 3-sequent 
vertices, then either φ(x) = φ(y) or φ(y) = φ(z) (or both). The 3-sequent achromatic number of a 
graph G, denoted ψ3s(G), equals the maximum number of colors that can be used in a coloring of 
the vertices' of G such that if xy and yz are any two sequent edges in G, then either x or z is colored 
the same as y. The 3-sequent achromatic sum of a graph G, denoted Σ3s(G), is the greatest sum of 
colors among all proper 3s-coloring that requires ψ3s(G) colors. This research initiates the study of 
3-sequent achromatic sum and finds the exact values of this parameter for some known graphs. 
Furthermore, we calculate the Σ3s(G) of corona product, Cartesian product of the graphs and 
some important results have been proved and a comparative study is carried out. © 2021 World 
Scientific Publishing Company. 

Dominic C., Devassia J.V., (2020). 3-sequent achromatic sum of graphs. Discrete Mathematics, Algorithms 
and Applications, ISSN: 17938309.



A 3D Ray Launching Time-Frequency Channel Modeling Approach for UWB 
Ranging Applications 

Otim T., Lopez-Iturri P., Azpilicueta L., Bahillo A., Diez L.E., Falcone F. 

Article 

Ultrawideband (UWB) has the ability to achieve decimetre level of ranging accuracy, hence, its 
wider usage nowadays in the field of positioning. In spite of the attractiveness of UWB, its 
performance is strongly dependent on the propagation channel. In this paper, an analysis of the 
the UWB channel for ranging applications using an inhouse developed 3D Ray launching (3D RL) 
algorithm is presented. A parametric study has been performed considering variations of cuboid 
size resolution of the simulation mesh, in order to analyze convergence impact on estimation 
accuracy, focusing on Radio frequency (RF) power levels as well as time domain characterization. 
The RF power results have been used to model the path-loss, small scale fading, and the power 
delay profile so as to obtain the statistics of the multipath channel as well as time of flight (TOF) 
estimation values. The results show that the 3D RL is a valuable tool to test UWB systems for 
ranging applications with a mean accuracy of up to 10 cm in multipath conditions considering 
complex scatterer distributions within the complete volume of the scenarios under test. © 2013 
IEEE. 

Otim T., Lopez-Iturri P., Azpilicueta L., Bahillo A., Diez L.E., Falcone F., (2020). A 3D Ray Launching Time-
Frequency Channel Modeling Approach for UWB Ranging Applications. IEEE Access, vol. 8, pp. 97321-97334. 
ISSN: 21693536.



A 3D-Printed Hybrid Nasal Cartilage with Functional Electronic Olfaction 

Jodat Y.A., Kiaee K., Vela Jarquin D., De la Garza Hernández R.L., Wang T., Joshi S., Rezaei Z.,  
de Melo B.A.G., Ge D., Mannoor M.S., Shin S.R. 

Article 

Advances in biomanufacturing techniques have opened the doors to recapitulate human sensory 
organs such as the nose and ear in vitro with adequate levels of functionality. Such advancements 
have enabled simultaneous targeting of two challenges in engineered sensory organs, especially 
the nose: i) mechanically robust reconstruction of the nasal cartilage with high precision and ii) 
replication of the nose functionality: odor perception. Hybrid nasal organs can be equipped with 
remarkable capabilities such as augmented olfactory perception. Herein, a proof-of-concept for an 
odor-perceptive nose-like hybrid, which is composed of a mechanically robust cartilage-like 
construct and a biocompatible biosensing platform, is proposed. Specifically, 3D cartilage-like 
tissue constructs are created by multi-material 3D bioprinting using mechanically tunable 
chondrocyte-laden bioinks. In addition, by optimizing the composition of stiff and soft bioinks in 
macro-scale printed constructs, the competence of this system in providing improved viability and 
recapitulation of chondrocyte cell behavior in mechanically robust 3D constructs is demonstrated. 
Furthermore, the engineered cartilage-like tissue construct is integrated with an electrochemical 
biosensing system to bring functional olfactory sensations toward multiple specific airway disease 
biomarkers, explosives, and toxins under biocompatible conditions. Proposed hybrid constructs 
can lay the groundwork for functional bionic interfaces and humanoid cyborgs. © 2020 Brigham 
and Women's Hospital/Harvard Medical School. Published by WILEY-VCH Verlag GmbH & Co. 
KGaA, Weinheim 

Jodat Y.A., Kiaee K., Vela Jarquin D., De la Garza Hernández R.L., Wang T., Joshi S., Rezaei Z., de Melo B.A.G., 
Ge D., Mannoor M.S., Shin S.R., (2020). A 3D-Printed Hybrid Nasal Cartilage with Functional Electronic 
Olfaction. Advanced Science, vol. 7, ISSN: 21983844.



A bioinformatic prediction of antigen presentation from SARS-CoV-2 spike 
protein revealed a theoretical correlation of HLA-DRB1*01 with COVID-19 

fatality in Mexican population: An ecological approach 

Romero-López J.P., Carnalla-Cortés M., Pacheco-Olvera D.L., Ocampo-Godínez J.M., Oliva-Ramírez 
J., Moreno-Manjón J., Bernal-Alferes B., López-Olmedo N., García-Latorre E.,  

Domínguez-López M.L., Reyes-Sandoval A., Jiménez-Zamudio L. 

Article 

SARS-CoV-2 infection is causing a pandemic disease that is reflected in challenging public health 
problems worldwide. Human leukocyte antigen (HLA)-based epitope prediction and its association 
with disease outcomes provide an important base for treatment design. A bioinformatic prediction 
of T cell epitopes and their restricted HLA Class I and II alleles was performed to obtain 
immunogenic epitopes and HLA alleles from the spike protein of the severe acute respiratory 
syndrome coronavirus 2 virus. Also, a correlation with the predicted fatality rate of hospitalized 
patients in 28 states of Mexico was done. Here, we describe a set of 10 highly immunogenic 
epitopes, together with different HLA alleles that can efficiently present these epitopes to T cells. 
Most of these epitopes are located within the S1 subunit of the spike protein, suggesting that this 
area is highly immunogenic. A statistical negative correlation was found between the frequency of 
HLA-DRB1*01 and the fatality rate in hospitalized patients in Mexico. © 2020 Wiley Periodicals LLC 

Romero-López J.P., Carnalla-Cortés M., Pacheco-Olvera D.L., Ocampo-Godínez J.M., Oliva-Ramírez J., 
Moreno-Manjón J., Bernal-Alferes B., López-Olmedo N., García-Latorre E., Domínguez-López M.L., Reyes-
Sandoval A., Jiménez-Zamudio L., (2021). A bioinformatic prediction of antigen presentation from SARS-CoV-
2 spike protein revealed a theoretical correlation of HLA-DRB1*01 with COVID-19 fatality in Mexican 
population: An ecological approach. Journal of Medical Virology, vol. 93, pp. 2029-2038. ISSN: 1466615.



A Collaborative EPQ Inventory Model for a Three-Echelon Supply Chain with 
Multiple Products Considering the Effect of Marketing Effort on Demand 

Navarro K.S., Chedid J.A., Florez W.F., Mateus H.O., Cárdenas-Barrón L.E., Sana S.S. 

Article 

This paper presents an inventory model for a three-echelon supply chain with multiple products 
and multiple members considering the demand as an increasing function of the marketing effort. 
In the proposed inventory model, a collaborative approach is studied and an analytical method is 
applied to obtain the optimal production lot size and the optimal marketing effort in order to 
achieve the maximum profits. Some numerical examples are illustrated to justify the model. 
Moreover, a sensitivity analysis is well done in order to analysis the effect of the changes of key 
parameters of inventory model on the the maximum benefits of all members of the chain. © 2020 
All Rights Reserved 

Navarro K.S., Chedid J.A., Florez W.F., Mateus H.O., Cárdenas-Barrón L.E., Sana S.S., (2020). A Collaborative 
EPQ Inventory Model for a Three-Echelon Supply Chain with Multiple Products Considering the Effect of 
Marketing Effort on Demand. Journal of Industrial and Management Optimization, vol. 16, pp. 1613-1633. 
ISSN: 15475816.



A comparative study between the addition of nano and micro-particles of 
co3o4 on the electrical and microstructural properties of a ceramic system 

based on sno2 

Miranda-LÓpez M.I., Hernández M.B., Vera-Barrios B.S., Toxqui-Teran A., Aguilar-Martínez J.A. 

Article 

A comparative study between the addition of Co3O4 micro-particles and nano-particles as a 
densifying dopant of a SnO2 based varistor system was conducted. The ceramic composition was 
(99.9-X) %SnO2-X % Co3O4-0.05 %Cr2O3-0.05 %Nb2O5 where X = 0, 0.5, 1.0, 2.0 and 4.0 mol%. 
Two particle sizes of Co3O4 were used (5 μm and 50 nm). The addition of 0.5 mol% of Co3O4 
nano-particles promoted an increase of grain size of the sintered samples up to 7.9 μm, that is, the 
maximum value among all variations. Characterization techniques such as TGA, DTA, XRD, and 
Rietveld analysis revealed a decrease of 16±C in the formation temperature of Co2SnO4 as well as 
an increase of 2.6 wt% in the amount of such phase with the use of 4.0 mol% of Co3O4 nano-
particles in comparison with micro-particles. Statistical analysis indicated that the addition of 
nano-particles of Co3O4 yielded better repeatability on the densification of ceramic samples. Also, 
residual porosity was decreased. Electrical breakdown and non-linear coefficient values 
correspond to a non-ohmic behavior with a potential application for manufacturing high voltage 
varistors. The findings of this work can be used as a reference for conducting a later study to 
improve the electrical properties or even to lower the sintering temperature. © 2019 Sociedad 
Mexicana de Fisica. 

Miranda-LÓpez M.I., Hernández M.B., Vera-Barrios B.S., Toxqui-Teran A., Aguilar-Martínez J.A., (2020). A 
comparative study between the addition of nano and micro-particles of co3o4 on the electrical and 
microstructural properties of a ceramic system based on sno2. Revista Mexicana de Fisica, vol. 66, pp. 47-55. 
ISSN: 0035001X.



A comprehensive statistical assessment framework to measure the impact of 
immersive environments on skills of higher education students: a case study 

López Ríos O., Lechuga López L.J., Lechuga López G. 

Article 

Universities are facing the challenge of updating the contents of their current study programs and 
adopting novel education strategies in order to prepare the next generation of engineers who can 
adapt to the highly competitive labor market of Industry 4.0. This new industrial era requires skills 
and competencies in state-of-the-art technologies which are constantly and rapidly evolving. This 
research presents an alternative approach to the current teaching–learning methodologies, 
focusing on the use of Virtual Reality (VR) as an educational tool and its contribution towards the 
upcoming industrial challenges, via what we call interactive education for future engineers (IE). 
Our IE strategy is supported by interactive simulation using the latest VR technologies, currently 
being Facebook’s Oculus Rift hardware and software. With this approach, we seek to enhance the 
“know-how” of our students by training them in the practical skills they will need for the 
technological innovations of the evolving labor market. Our work has been implemented in 
engineering courses at Tecnologico de Monterrey in Mexico, aligning with the university’s 
educational model “TEC21” which aims to increase the students’ self-learning capabilities using 
interactive teaching and hands-on practical work to develop new abilities and competencies in an 
expanded variety of domains. So far, our results have shown that the use of IE not only improves 
the way professors teach, but reinforces skills, competencies, enhances creativity and strongly 
motivates the students in their daily learning. © 2020, Springer-Verlag France SAS, part of Springer 
Nature. 

López Ríos O., Lechuga López L.J., Lechuga López G., (2020). A comprehensive statistical assessment 
framework to measure the impact of immersive environments on skills of higher education students: a case 
study. International Journal on Interactive Design and Manufacturing, vol. 14, pp. 1395-1410. ISSN: 
19552513.



A Comprehensive Survey of 'Metamaterial Transmission-Line Based 
Antennas: Design, Challenges, and Applications' 

Alibakhshikenari M., Virdee B.S., Azpilicueta L., Naser-Moghadasi M., Akinsolu M.O., See C.H., Liu 
B., Abd-Alhameed R.A., Falcone F., Huynen I., Denidni T.A., Limiti E. 

Article 

In this review paper, a comprehensive study on the concept, theory, and applications of composite 
right/left-handed transmission lines (CRLH-TLs) by considering their use in antenna system designs 
have been provided. It is shown that CRLH-TLs with negative permittivity (< 0) and negative 
permeability (μ < 0) have unique properties that do not occur naturally. Therefore, they are 
referred to as artificial structures called 'metamaterials'. These artificial structures include series 
left-handed (LH) capacitances (CL), shunt LH inductances (LL), series right-handed (RH) inductances 
(LR), and shunt RH capacitances (CR) that are realized by slots or interdigital capacitors, stubs or 
via-holes, unwanted current flowing on the surface, and gap distance between the surface and 
ground-plane, respectively. In the most cases, it is also shown that structures based on CRLH 
metamaterial-TLs are superior than their conventional alternatives, since they have smaller 
dimensions, lower-profile, wider bandwidth, better radiation patterns, higher gain and efficiency, 
which make them easier and more cost-effective to manufacture and mass produce. Hence, a 
broad range of metamaterial-based design possibilities are introduced to highlight the 
improvement of the performance parameters that are rare and not often discussed in available 
literature. Therefore, this survey provides a wide overview of key early-stage concepts of 
metematerial-based designs as a thorough reference for specialist antennas and microwave 
circuits designers. To analyze the critical features of metamaterial theory and concept, several 
examples are used. Comparisons on the basis of physical size, bandwidth, materials, gain, 
efficiency, and radiation patterns are made for all the examples that are based on CRLH 
metamaterial-TLs. As revealed in all the metematerial design examples, foot-print area decrement 
is an important issue of study that have a strong impact for the enlargement of the next 
generation wireless communication systems. © 2013 IEEE. 

Alibakhshikenari M., Virdee B.S., Azpilicueta L., Naser-Moghadasi M., Akinsolu M.O., See C.H., Liu B., Abd-
Alhameed R.A., Falcone F., Huynen I., Denidni T.A., Limiti E., (2020). A Comprehensive Survey of 
'Metamaterial Transmission-Line Based Antennas: Design, Challenges, and Applications'. IEEE Access, vol. 8, 
pp. 144778-144808. ISSN: 21693536.



A Comprehensive Survey on 'Various Decoupling Mechanisms with Focus on 
Metamaterial and Metasurface Principles Applicable to SAR and MIMO 

Antenna Systems' 

Alibakhshikenari M., Babaeian F., Virdee B.S., Aissa S., Azpilicueta L., See C.H., Althuwayb A.A., 
Huynen I., Abd-Alhameed R.A., Falcone F., Limiti E. 

Article 

Nowadays synthetic aperture radar (SAR) and multiple-input-multiple-output (MIMO) antenna 
systems with the capability to radiate waves in more than one pattern and polarization are playing 
a key role in modern telecommunication and radar systems. This is possible with the use of 
antenna arrays as they offer advantages of high gain and beamforming capability, which can be 
utilized for controlling radiation pattern for electromagnetic (EM) interference immunity in 
wireless systems. However, with the growing demand for compact array antennas, the physical 
footprint of the arrays needs to be smaller and the consequent of this is severe degradation in the 
performance of the array resulting from strong mutual-coupling and crosstalk effects between 
adjacent radiating elements. This review presents a detailed systematic and theoretical study of 
various mutual-coupling suppression (decoupling) techniques with a strong focus on metamaterial 
(MTM) and metasurface (MTS) approaches. While the performance of systems employing antenna 
arrays can be enhanced by calibrating out the interferences digitally, however it is more efficient 
to apply decoupling techniques at the antenna itself. Previously various simple and cost-effective 
approaches have been demonstrated to effectively suppress unwanted mutual-coupling in arrays. 
Such techniques include the use of defected ground structure (DGS), parasitic or slot element, 
dielectric resonator antenna (DRA), complementary split-ring resonators (CSRR), decoupling 
networks, P.I.N or varactor diodes, electromagnetic bandgap (EBG) structures, etc. In this review, 
it is shown that the mutual-coupling reduction methods inspired By MTM and MTS concepts can 
provide a higher level of isolation between neighbouring radiating elements using easily realizable 
and cost-effective decoupling configurations that have negligible consequence on the array's 
characteristics such as bandwidth, gain and radiation efficiency, and physical footprint. © 2013 
IEEE. 

Alibakhshikenari M., Babaeian F., Virdee B.S., Aissa S., Azpilicueta L., See C.H., Althuwayb A.A., Huynen I., 
Abd-Alhameed R.A., Falcone F., Limiti E., (2020). A Comprehensive Survey on 'Various Decoupling 
Mechanisms with Focus on Metamaterial and Metasurface Principles Applicable to SAR and MIMO Antenna 
Systems'. IEEE Access, vol. 8, pp. 192965-193004. ISSN: 21693536.



A data analytics approach to contrast the performance of teaching (only) vs. 
research professors 

Chavez M.D., Ceballos H.G., Cantu-Ortiz F.J. 

Article 

This research article presents a study to compare the teaching performance of teaching-only 
versus teaching-and-research professors at higher education institutions. It is a common belief 
that, generally, teaching professors outperform research professors in teaching-and-research 
universities according to student perceptions reflected in student surveys. This case study presents 
experimental evidence that shows this is not always the case and that, under certain 
circumstances, it can be the contrary. The case study is from Tecnologico de Monterrey (Tec), a 
teaching-and-research, private university in Mexico that has developed a research profile during 
the last two decades using a mix of teaching-only and teaching-and-research faculty members; 
during this time period, the university has had a growing ascendancy in world university rankings. 
Data from an institutional student survey called the ECOA was used. The data set contains more 
than 118,000 graduate and undergraduate courses for 5 semesters (January 2017 to May 2019). 
The results presented were derived from statistical to data mining methods, including Analysis of 
Variance and Logistic Regression, that were applied to this data set of more than nine thousand 
professors who taught those courses. The results show that teaching-and-research professors 
perform better or at least the same as teaching-only professors. The differences found in teaching 
with respect to attributes like professors’ gender, age, and research level are also presented. © 
2020, Springer-Verlag France SAS, part of Springer Nature. 

Chavez M.D., Ceballos H.G., Cantu-Ortiz F.J., (2020). A data analytics approach to contrast the performance 
of teaching (only) vs. research professors. International Journal on Interactive Design and Manufacturing, 
vol. 14, pp. 1577-1592. ISSN: 19552513.



A de novo transcriptomic approach to study the influence of marine water 
depth in Macrocystis pyrifera alginate production 

Paul S., Salavarría E., Gil-Kodaka P., Villena G.K. 

Article 

Brown algae or brown seaweed is a commercial source of different polysaccharides/hydrocolloids 
including alginates and fucoidans. To increase the knowledge of transcript diversity and to 
understand the molecular pattern of alginate biosynthesis in brown seaweeds as influenced by 
tidal cycles, two RNA libraries were analyzed from Macrocystis pyrifera collected at the intertidal 
(0 m depth) and subtidal (10 m depth) zones. Yield and viscosity of sodium alginate were 
measured and scanning electron microscopy, as well as X-ray energy dispersion analysis of the 
sample materials were performed. Results revealed that frond samples from 10 m depth 
significantly produced more sodium alginate than that of 0 m depth. Corroborating the alginate 
yield data RNAseq analysis disclosed the overexpression of 8 alginate biosynthesis genes such as 
mannose-6-phosphate isomerase, phosphomannomutase, GDP-mannose 6-dehydrogenase, 
mannuronan C-5-epimerase, etc. at 10 m samples. Scanning electron microscopy study revealed 
the presence of alginate in the form of several trabecular structures in the meristematic cells of 10 
m samples while the meristematic cells of 0 m samples were mostly found empty. To the best of 
our knowledge, this is the first transcriptome-based report of brown macroalga alginate 
production at different marine water depth. © 2020 

Paul S., Salavarría E., Gil-Kodaka P., Villena G.K., (2020). A de novo transcriptomic approach to study the 
influence of marine water depth in Macrocystis pyrifera alginate production. Aquatic Botany, vol. 163, ISSN: 
3043770.



A deep learning and grad-CAM based color visualization approach for fast 
detection of COVID-19 cases using chest X-ray and CT-Scan images 

Panwar H., Gupta P.K., Siddiqui M.K., Morales-Menendez R., Bhardwaj P., Singh V. 

Article 

The world is suffering from an existential global health crisis known as the COVID-19 pandemic. 
Countries like India, Bangladesh, and other developing countries are still having a slow pace in the 
detection of COVID-19 cases. Therefore, there is an urgent need for fast detection with clear 
visualization of infection is required using which a suspected patient of COVID-19 could be saved. 
In the recent technological advancements, the fusion of deep learning classifiers and medical 
images provides more promising results corresponding to traditional RT-PCR testing while making 
detection and predictions about COVID-19 cases with increased accuracy. In this paper, we have 
proposed a deep transfer learning algorithm that accelerates the detection of COVID-19 cases by 
using X-ray and CT-Scan images of the chest. It is because, in COVID-19, initial screening of chest X-
ray (CXR) may provide significant information in the detection of suspected COVID-19 cases. We 
have considered three datasets known as 1) COVID-chest X-ray, 2) SARS-COV-2 CT-scan, and 3) 
Chest X-Ray Images (Pneumonia). In the obtained results, the proposed deep learning model can 
detect the COVID-19 positive cases in ≤ 2 seconds which is faster than RT-PCR tests currently being 
used for detection of COVID-19 cases. We have also established a relationship between COVID-19 
patients along with the Pneumonia patients which explores the pattern between Pneumonia and 
COVID-19 radiology images. In all the experiments, we have used the Grad-CAM based color 
visualization approach in order to clearly interpretate the detection of radiology images and taking 
further course of action. © 2020 Elsevier Ltd 

Panwar H., Gupta P.K., Siddiqui M.K., Morales-Menendez R., Bhardwaj P., Singh V., (2020). A deep learning 
and grad-CAM based color visualization approach for fast detection of COVID-19 cases using chest X-ray and 
CT-Scan images. Chaos, Solitons and Fractals, vol. 140, ISSN: 9600779.



A Discrete-Time Frequency-Locked Loop for Single-Phase Grid 
Synchronization under Harmonic Distortion 

Escobar G., Puerto-Flores D.D., Mayo-Maldonado J.C., Valdez-Resendiz J.E., Micheloud-Vernackt 
O.M. 

Article 

This article presents a discrete-time frequency-locked-loop (FLL) scheme that estimates the in-
phase fundamental component of a distorted single-phase reference signal and its fundamental 
angular frequency. The proposed scheme also estimates the square-phase fundamental 
component as a set of orthogonal signals. The proposed design is based on an exact discrete 
model of a single-phase signal generator. It is shown that the proposed method provides an 
accurate response even under low sampling frequency. The proposed scheme includes, as a plug-
in block, an explicit harmonic compensation mechanism to reduce the effect of harmonic 
distortion. The article includes a local stability analysis for the proposed scheme as well as 
guidelines for control parameter tuning. Experimental results are provided to assess the 
performance of the proposed scheme under angular frequency variations and harmonic distortion 
on the reference signal. © 1986-2012 IEEE. 

Escobar G., Puerto-Flores D.D., Mayo-Maldonado J.C., Valdez-Resendiz J.E., Micheloud-Vernackt O.M., 
(2020). A Discrete-Time Frequency-Locked Loop for Single-Phase Grid Synchronization under Harmonic 
Distortion. IEEE Transactions on Power Electronics, vol. 35, pp. 4647-4657. ISSN: 8858993.



A dispersion-corrected density functional theory study of the noncovalent 
interactions between nucleobases and carbon nanotube models containing 

stone–wales defects 

Contreras-Torres F.F., Basiuk E.V., Basiuk V.A. 

Article 

The noncovalent bonding between nucleobases (NBs) and Stone–Wales (SW) defect-containing 
closed-end single-walled carbon nanotubes (SWNTs) was theoretically studied in the framework of 
density function theory using a dispersion-corrected functional PBE-G06/DNP. The models 
employed in this study were armchair nanotube (ANT) (5,5) and zigzag nanotube (ZNT) (10,0), 
which incorporated SW defects in different orientations. In one of them, the (7,7) junction is tilted 
with respect to SWNT axis (ANT-t and ZNT-t), whereas in ANT-p and ZNT-p models the (7,7) 
junction is parallel and perpendicular to the axis, respectively. The binding energies for uracil, 
thymine, cytosine, 5-methylcytosine, adenine, and guanine interacting with the defect-containing 
nanotube models were compared to the values previously obtained with the same calculation 
technique for the case of defect-free SWNTs, both in the gas phase (vacuum) and in aqueous 
medium. For most models, the interaction strength tends to be higher for purine than for 
pyrimidine complexes, with a clear exception of the systems including ZNT-p, both in vacuum and 
in aqueous medium. As it could be expected, the binding strength in the latter case is lower as 
compared to that in vacuum, roughly by 2–4 kcal/mol, due to the implicit inclusion of a medium 
(i.e., water) via the conductor-like screening model model. The closest contacts between NBs and 
SWNT models, frontier orbital distribution, and highest-occupied molecular orbital–lowest-
unoccupied molecular orbital gap energies are analyzed as well. © 2019 Wiley Periodicals, Inc. © 
2019 Wiley Periodicals, Inc. 

Contreras-Torres F.F., Basiuk E.V., Basiuk V.A., (2020). A dispersion-corrected density functional theory study 
of the noncovalent interactions between nucleobases and carbon nanotube models containing stone–wales 
defects. Journal of Computational Chemistry, vol. 41, pp. 780-789. ISSN: 1928651.



A distribution-free CUSUM chart for joint monitoring of location and scale 
based on the combination of Wilcoxon and Mood statistics 

Tercero-Gómez V., Aguilar-Lleyda V., Cordero-Franco A., Conover W. 

Article 

We propose a distribution-free cumulative sum (CUSUM) chart for joint monitoring of location and 
scale based on a Lepage-type statistic that combines the Wilcoxon rank sum and the Mood 
statistics. Monte Carlo simulations were used to obtain control limits and examine the in-control 
and out-of-control performance of the new chart. A direct comparison of the new chart was made 
with the original CUSUM Lepage based on Wilcoxon rank sum and Ansari-Bradley statistics. The 
result is a more powerful chart in most of the considered scenarios and thus a more useful CUSUM 
chart. An example using real data illustrates how the proposed control chart can be implemented. 
© 2020 John Wiley & Sons, Ltd. 

Tercero-Gómez V., Aguilar-Lleyda V., Cordero-Franco A., Conover W., (2020). A distribution-free CUSUM 
chart for joint monitoring of location and scale based on the combination of Wilcoxon and Mood statistics. 
Quality and Reliability Engineering International, vol. 36, pp. 1422-1453. ISSN: 7488017.



A double dual boost converter with switching ripple cancellation for pemfc 
systems 

Villarreal-Hernandez C.A., Loranca-Coutiño J., Mayo-Maldonado J.C., Valdez-Resendiz J.E., García-
Vite P.M., Valderrabano-Gonzalez A., Rosas-Caro J.C. 

Article 

This paper presents a current-based control for a proton-exchange membrane fuel cell using the 
so-called double dual boost topology. In particular, we introduce a discrete time controller that, in 
coordination with a particular selection of inductors and capacitors, minimizes the switching ripple 
at the input port (current ripple) and the output port (voltage ripple) of the double dual boost 
converter. This converter has a particular characteristic, in contrast to the classical interleaved 
boost topology, in the double dual boost, the phases of the converter can have different duty 
ratios. The freedom to choose the duty ration for each phase can be used to select the operative 
point in which the input current is equal to zero. However, if individual controllers are used for 
each branch of the converter, the equilibrium after a transient can differ from the minimum ripple 
operation point; the proposed scheme regulates the output voltage and, at the same time, 
ensures the equilibrium remains in the minimum ripple operation in steady state. In this way, the 
converter can mitigate the harmonic distortion on the current extracted from the proton-
exchange membrane fuel cell, which is beneficial to improve the efficiency and lifetime of the cell, 
and on the output voltage delivered to an output direct current bus. The results of the experiment 
are presented to validate the principles of the proposed system. © 2020 by the authors. Licensee 
MDPI, Basel, Switzerland. 

Villarreal-Hernandez C.A., Loranca-Coutiño J., Mayo-Maldonado J.C., Valdez-Resendiz J.E., García-Vite P.M., 
Valderrabano-Gonzalez A., Rosas-Caro J.C., (2020). A double dual boost converter with switching ripple 
cancellation for pemfc systems. Electronics (Switzerland), vol. 9, pp. 1-17. ISSN: 20799292.



A Dynamic Motion Tracking Control Approach for a Quadrotor Aerial 
Mechanical System 

Yañez-Badillo H., Beltran-Carbajal F., Tapia-Olvera R., Valderrabano-Gonzalez A.,  
Favela-Contreras A., Rosas-Caro J.C. 

Article 

This paper deals with the reference trajectory tracking problem and simultaneous active 
disturbance suppression on a class of controlled aerial mechanical systems by processing 
measurable output signals. A novel dynamic control method for desired motion reference 
trajectory tracking for quadrotor helicopters is introduced. Measurements of position output 
signals for efficient and robust tracking of motion profiles specified for the unmanned aerial 
vehicle are only required. Thus, differentiation of signals and real-time estimation of disturbances 
affecting the multi-input multioutput, underactuated nonlinear dynamic system are unnecessary. 
The presented active control approach can be directly extended for a class of vibrating mechanical 
systems. Analytical, experimental, and numerical results are presented to prove the satisfactory 
performance of the proposed trajectory tracking control approach for considerably perturbed 
operating scenarios. © 2020 Hugo Yañez-Badillo et al. 
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A Fast-Dynamic Control Scheme for a Power-Electronics-Based PV Emulator 

Jayawardana I.D.G., Ho C.N.M., Pokharel M., Valderrama G.E. 

Article 

The dynamic performance of a photovoltaic (PV) emulator is critical for testing applications with 
fast maximum power point tracking (MPPT) algorithms. In this article, a power-electronics-based 
PV emulator (PVE) is proposed to achieve fast-dynamic response, as well as, to emulate accurately 
in all regions of the current-voltage (I-V) characteristic curve. The control scheme of the proposed 
PVE consists of an instantaneous output impedance matching (IOIM) controller based on load 
resistance feedback to generate the voltage reference signal and an inner boundary control (BC) 
scheme to regulate the converter at a given reference within a short period of time. The IOIM 
controller overcomes the drawback of conventional PVEs that suffer from oscillating reference 
signal in a certain region of the I-V characteristic curve. Moreover, use of load resistance feedback 
in the reference generation algorithm allows the decoupling of the reference signal generator 
from the inner control loop. The BC scheme adapts a corrected second-order switching surface to 
achieve a faster response time and robust operation with switching converter loads. Detailed small 
signal model of the PVE is derived to design the IOIM control loop and to ensure a stable and fast 
convergent emulation in the entire I-V characteristic curve. Experimental results of a 130 W (VMPP 
= 35.2 V, IMPP = 3.69 A) prototype are presented with both resistive loads and an MPPT converter 
to verify its performance under fast varying irradiance and load conditions. © 2011-2012 IEEE. 
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A Flexible SDN-Based Architecture for Identifying and Mitigating Low-Rate 
DDoS Attacks Using Machine Learning 

Perez-Diaz J.A., Valdovinos I.A., Choo K.-K.R., Zhu D. 

Article 

While there have been extensive studies of denial of service (DoS) attacks and DDoS attack 
mitigation, such attacks remain challenging to mitigate. For example, Low-Rate DDoS (LR-DDoS) 
attacks are known to be difficult to detect, particularly in a software-defined network (SDN). 
Hence, in this paper we present a flexible modular architecture that allows the identification and 
mitigation of LR-DDoS attacks in SDN settings. Specifically, we train the intrusion detection system 
(IDS) in our architecture using six machine learning (ML) models (i.e., J48, Random Tree, REP Tree, 
Random Forest, Multi-Layer Perceptron (MLP), and Support Vector Machines (SVM)) and evaluate 
their performance using the Canadian Institute of Cybersecurity (CIC) DoS dataset. The findings 
from the evaluation demonstrate that our approach achieves a detection rate of 95%, despite the 
difficulty in detecting LR-DoS attacks. We also remark that in our deployment, we use the open 
network operating system (ONOS) controller running on Mininet virtual machine in order for our 
simulated environment to be as close to real-world production networks as possible. In our testing 
topology, the intrusion prevention detection system mitigates all attacks previously detected by 
the IDS system. This demonstrates the utility of our architecture in identifying and mitigating LR-
DDoS attacks. © 2013 IEEE. 
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A framework for the synthesis of optimum operating profiles based on 
dynamic simulation and a micro genetic algorithm 

Rosado-Tamariz E., Zuniga-Garcia M.A., Campos-Amezcua A., Batres R. 

Article 

This paper presents an approach to managing the thermal power plant's flexible operation based 
on the steam generation process optimization. A strategy at the process level, as a first step in the 
operational optimization of the entire power plant, is proposed. The proposed approach focuses 
on minimizing the drum boiler startup time, since it is considered the most critical element in the 
steam generation process and in the thermal power plant's efficient operation. An approach that 
addresses the problem to find the optimal sequences of control valves that minimize the drum 
boiler startup time as a dynamic optimization problem is proposed. To solve the optimization 
problem, a dynamic optimization framework based on a micro genetic algorithm (mGA) coupled 
with a dynamic simulation model is implemented. The dynamic simulation model is validated 
against data available in the literature, and the proposed optimization algorithm is characterized 
by the use of variable length chromosomes and the use of small population sizes. The results show 
that optimized operating profiles minimize the drum boiler startup time by at least 35 percent and 
generate control valve operating sequences that must be carried out to achieve the desired 
profile, while the structural integrity constraints are fulfilled at all times. © 2020 by the authors. 
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A heuristic based on mathematical programming for a lot-sizing and 
scheduling problem in mold-injection production 

Ríos-Solís Y.Á., Ibarra-Rojas O.J., Cabo M., Possani E. 

Article 

This paper studies a lot-sizing and scheduling problem to maximize the profit of assembled 
products over several periods. The setting involves a plastic injection production environment 
where pieces are produced using auxiliary equipment (molds) to form finished products. Each 
piece may be processed in a set of molds with different production rates on various machines. The 
production rate varies according to the piece, mold and machine assignments. The novelty lies on 
the problem definition, where the focus is on finished products. We developed a two-stage 
iterative heuristic based on mathematical programming. First the lot-size of the products is 
determined together with the mold-machine assignments. The second stage determines if there is 
a feasible schedule of the molds with no overlapping. If unsuccessful, it goes back to the first stage 
and restricts the number of machines that a mold can visit, until a feasible solution is found. This 
decomposition approach allows us to deal with a more complex environment that incorporates 
idle times and assembly line considerations. We show the advantages of this methodology on 
randomly generated instances and on data from real companies. Experimental results show that 
our heuristic converges to a feasible solution with few iterations, obtaining solutions that the 
companies find competitive both in terms of quality and running times. © 2020 Elsevier B.V. 
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A highly accurate GPU Lattice Boltzmann method with directional 
interpolation for the probability distribution functions 

Delgado-Gutiérrez A., Marzocca P., Cárdenas D., Probst O. 

Article 

In this article, a highly accurate and graphics processing unit (GPU)-accelerated Lattice Boltzmann 
Method (LBM) is presented. The methodology is derived from a combination of conventional and 
recent LBM algorithms, mainly focusing on reducing the computational time, memory allocation, 
and complexity of existing algorithms. The general implementation focuses on accelerating the 
overall methodology using GPGPU technology based on Compute Shaders from OpenGL and 
avoids the storage of the distribution function components to reduce the memory allocation size. 
Furthermore, an efficient spatial interpolation of the probability distribution function components 
is described, based on a directional interpolation, without unnecessary control points for the 
reconstruction of virtual nodes data. The present methodology, tested for spatial accuracy via 
two- and three-dimensional Lid-Driven Cavity benchmark cases, shows excellent agreement with 
the results reported in the literature. Additionally, time efficiency is analyzed by comparing 
different configurations for the construction of virtual streaming points. © 2020 John Wiley & 
Sons, Ltd. 
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A historic epistemological analysis of the parameter and its influence on 
teaching statistics 

Pontoni A.C., Hernández B.R.R., Huerta J.A.A. 

Article 

One of the elements that are of a transversal nature throughout statistics is the parameter. It is 
studied together with random variables, where it emerges as a generalizing element of probability 
models. Thereafter, a large part of the statistical inference is carried out according to the 
parameter, where it is estimated, assigned a priori distributions in Bayesian statistics, hypotheses 
testings are made, and it is used to compare populations and to estimate regression models, 
among others. For these reasons, the parameter requires its own statistical formulation. A 
statistical parameter is not the same as a mathematical parameter. The parameter is discussed in 
this paper from the epistemological point of view, seeking the characterization it has in 
mathematics, as well as in statistics. The parameter will be discussed in the context of the teaching 
of mathematics and it is expexted to be assigned a rightful place within statistical education. © 
2020 Interciencia Association. All rights reserved. 
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Shirzadeh Chaleshtarti A., Shadrokh S., Khakifirooz M., Fathi M., Pardalos P.M. 

Article 

Scheduling under nonrenewable resources is one of the challenging issues in project scheduling 
problems. There are many cases where the projects are subject to some nonrenewable resources. 
In most of the literature, nonrenewable resources are assumed to be available in full amount at 
the beginning of the project. However, in practice, it is prevalent that these resources are 
procured along the project horizon. This paper studies the generalized resource-constrained 
project scheduling problem (RCPSP) where, in addition to renewable resources, nonrenewable 
resources are considered, such as budget or consuming materials by the project activities. As the 
problem is NP-hard, some sub-algorithm elements are developed, which can be used in the 
structure of inexact approaches for solving the problem. These elements include constraint 
propagation, priority rules, schedule generation schemes, and local search improvement 
procedures. Also, a lower bounding algorithm is developed based on the Lagrangian Relaxation 
(LR) approach, and the problem is optimized by the Genetic Algorithm (GA). The hybrid GA–LR 
algorithm produces a result reasonably near to optimum solutions. Comprehensive computational 
experiments based on standard project scheduling problems are performed to evaluate these 
developments. The experiments showed the performance and robustness of the proposed 
algorithm. © 2020 Elsevier B.V. 
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A labyrinth game for blind children using problem solving learning model 

Riza L.S., Sawiji T., Haviluddin, Nurjanah, Budiman E., Rosales-Pérez A. 

Article 

This research aims to design the concept of learning media for the blind student and apply it to 
labyrinth game using problem-solving learning model. To design this media, 21 blind child 
characteristics, learning model, lesson plan and story concept of the game have been considered. 
After developing the proposed learning media, some experiments on blind students are 
conducted. Then, the results of the experiments are processed and analyzed based on qualitative 
method. They shows that scores, perspectives, and focus of users are good. It means that the 
proposed learning media provides a positive impact on the blind child. Moreover, guidance and 
direction to students are the important things that have to do when the media is applied. © 2020. 
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A Lagrangean decomposition optimization approach for long-term planning, 
scheduling and control 

Mora-Mariano D., Gutiérrez-Limón M.A., Flores-Tlacuahuac A. 

Article 

A decomposition strategy to address the simultaneous solution of large-scale planning, scheduling 
and control problems (PSC) is proposed in this work. Long-term PSC problems are hard to solve 
because of the large number of both discrete and continuous decision variables embedded in such 
optimization formulations. Improved optimal decisions can be realized by taking into account 
natural interactions present in PSC problems. This is the main justification for a simultaneous 
solution approach of such optimization problems, although this consideration strongly increases 
the computational solution of PSC problems. In this work, the integrated PSC problem is 
reformulated using Lagrangean Decomposition, resulting a model decomposed into planning and 
scheduling (PS) and control (C) subproblems. In the case study, the proposed solution strategy was 
applied to a multiproduct CSTR represented by the model of Hicks and Ray, which presents strong 
nonlinear behaviour, over planning horizons of three, four, eight, twelve, and sixteen periods 
lasting one week each. Moreover, the PSC model incorporates a non-linear model predictive 
control (NMPC) scheme in order to realize dynamic transitions which are as smooth as possible. 
The results were compared, in terms of the optimal profit and the CPU time consumed, against 
those produced by the direct solution of the problem (without using a decomposition strategy) for 
the specific case of three planning periods, showing a significant reduction in the computational 
effort. © 2020 Elsevier Ltd 
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A Late Post-EVAR Rupture in a 102-Year-Old Patient Related to a Type II 
Endoleak 

Gonzalez-Urquijo M., Reijnen M.M.P.J., Lozano-Balderas G., Fabiani M.A. 

Article 

Purpose: Endovascular abdominal aortic aneurysm repair (EVAR) is progressively being applied in 
the elderly population. Type II endoleaks are common and mostly benign, but they are related to 
more aneurysm sac expansion after EVAR. They may lead to rupture in <1% of cases. We present a 
case of a centenarian with a post-EVAR rupture, related to type II endoleak, and discuss the use of 
EVAR on the management of this type of endoleak in an extremely old patient. Case Presentation: 
A 102-year-old man with a history of EVAR 12 years earlier, presented to the emergency 
department with a drop of consciousness. A computed tomography revealed a ruptured 
abdominal aortic aneurysm. Angiography showed a type II endoleak related to patent lumbar 
arteries deriving from collateral branches of the right internal iliac artery. Embolization was not 
successful and subsequently the ostium of the iliolumbar artery was overstented, obliterating the 
feeding branch. The postoperative course was complicated by a deterioration of chronic 
obstructive pulmonary disease and patient was discharged home on the seventh postprocedural 
day; nonetheless, he died on postoperative day sixteenth due to respiratory complications. 
Conclusion: Complications following EVAR are a real threat and emphasize the need for follow-up. 
The current case report shows that age per se should not be a contraindication for EVAR nor for 
follow-up. Also, late ruptures due to type II endoleaks could be treated in the very elderly 
population although larger series are required for robust conclusions. © The Author(s) 2020. 
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A LEGO inspired fiber probe analytical platform for early diagnosis of Dengue 
fever 

Hosseini S., Azari P., Cardenas-Benitez B., Martínez-Guerra E., Aguirre-Tostado F.S.,  
Vázquez-Villegas P., Pingguan-Murphy B., Madou M.J., Martinez-Chapa S.O. 

Article 

Based on the concept of LEGO toys, a fiber probe analytical platform (FPAP) was developed as a 
powerful diagnostic tool offering higher sensitivity in detection of infectious agents compared to 
established methods. Using the form and the function of LEGO toys, this protocol describes a 
fiber-based, 96-well plate, which suspends a new class of chemically-designed, electrospun fibers 
within the assay. This clamping strategy allows both sides of the developed fiber mats to interact 
with biomolecules within the assay thus benefiting from the tailored chemical and physical 
properties of these fiber-based bioreceptors in attracting the biomolecules to the surface. The 
fabrication method of FPAP involves one-step electrospinning of the chemically designed fibers, 
3D printing of the LEGO-like probing segments, and assembly of the device followed by ELISA 
procedure. FPAP follows the same principles of operation as that of a conventional enzyme linked 
immunosorbent assay (ELISA), therefore, it can be run by lab technicians, expert in ELISA. FPAP 
was used for early diagnosis of Dengue fever and provided an 8-fold higher sensitivity while the 
limit of detection (LOD) was recorded to be in femto-gram per milliliter range which is significantly 
low when compared to other existing techniques or conventional assay. This platform allows 
different types of paper/fiber bio-receptive platforms to be incorporated within the design that 
promises simultaneous recognition of multiple infectious agents. © 2020 Elsevier B.V. 
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A multicolor multiplex lateral flow assay for high-sensitivity analyte detection 
using persistent luminescent nanophosphors 

Danthanarayana A.N., Finley E., Vu B., Kourentzi K., Willson R.C., Brgoch J. 

Article 

Incorporating two persistent luminescent nanophosphors (PLNPs), green-emitting 
SrAl2O4:Eu2+,Dy3+ (SAO) and blue-emitting (Sr0.625Ba0.375)2MgSi2O7:Eu2+,Dy3+ (SBMSO), in a 
single lateral flow assay (LFA) establishes a luminescence-based, multiplex point-of-need test 
capable of simultaneously detecting two different analytes in a single sample. The advantages of 
this system are the high sensitivity and photostability of PLNPs, while only requiring access to 
minimal hardware and a smartphone for signal detection. The PLNPs were obtained by first wet 
milling bulk synthesized phosphor powders, followed by fractionation using differential centrifugal 
sedimentation to obtain monodisperse nanoparticles. A modified Stöber process was then 
employed to encapsulate the nanoparticles in a water-stable silica shell followed by attaching 
antibodies to the particles' surfaces using reductive amination chemistry. The resulting PLNPs 
were incorporated in an LFA to concurrently detect two independent model analytes, prostate-
specific antigen (PSA) and human chorionic gonadotropin (hCG). The multicolor-multiplex PLNP-
based assays were finally imaged using a smartphone-based imaging system with excellent 
detection limits (0.1 ng mL-1 of PSA and 1 ng mL-1 of hCG) that are competitive with commercially 
available LFAs. © 2020 The Royal Society of Chemistry. 
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Beltrán B.E., Villela L., Torres M.A., Otero V., Fiad L., Peña C., Cabrera M.E., León P., Idrobo H., 
Castro D.A., Paredes S., Perdomo I., Abello V., Rojas C., Ramirez-Ibargüen A., Candelaria M.,  

Pérez-Jacobo F., Montaño-Figueroa E., Best C., Goméz-De Leon 

Article 

Introduction: We aimed at investigating the prognostic role of the neutrophil-to-lymphocyte ratio 
(NLR) in 2 independent cohorts of Latin American patients with diffuse large B-cell lymphoma 
(DLBCL) treated with chemoimmunotherapy. Patients and Methods: The learning cohort was 
composed of 274 patients and the validation cohort of 323 patients, for a total of 597 patients. An 
optimal NLR cutoff ≥ 4 was determined using receiver operating characteristic analysis. Results: In 
multivariate models, NLR ≥ 4 was independently associated with lower odds for complete 
response to chemoimmunotherapy in the learning (odds ratio, 0.46; P =.006) and the validation 
cohort (odds ratio, 0.49; P =.01), and independently associated with worse survival in the learning 
(hazard ratio, 1.55; P =.04) and the validation cohort (hazard ratio, 1.80; P =.003). Conclusions: The 
adverse prognostic value of NLR ≥ 4 was independent of the International Prognostic Index and 
the National Comprehensive Cancer Network-International Prognostic Index score. Based on the 
results of this multi-institutional study, NLR ≥ 4 emerges as an adverse prognostic factor in Latin 
American patients with DLBCL treated with chemoimmunotherapy. © 2020 Elsevier Inc.We aimed 
at investigating the prognostic role of the neutrophil-to-lymphocyte ratio (NLR) in 2 independent 
cohorts of Latin American patients with diffuse large B-cell lymphoma treated with 
chemoimmunotherapy. An optimal NLR cutoff ≥ 4 was determined using receiver operating 
characteristic analysis. In multivariate models, NLR ≥ 4 was independently associated with lower 
odds for complete response and worse survival in the learning and the validation cohort. The 
adverse prognostic value of NLR ≥ 4 was independent of the International Prognostic Index and 
the National Comprehensive Cancer Network-International Prognostic Index score. © 2020 
Elsevier Inc. 
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Article 

In this paper, a novel Multilayer Interval Type-2 Fuzzy Extreme Learning Machine (ML-IT2-FELM) 
for the recognition of walking activities and Gait events is presented. The ML-IT2-FELM uses a 
hierarchical learning scheme that consists of multiple layers of IT2 Fuzzy Autoencoders (FAEs), 
followed by a final classification layer based on an IT2-FELM architecture. The core building block 
in the ML-IT2-FELM is an IT2-FELM, which is a generalised model of the Interval Type-2 Radial Basis 
Function Neural Network (IT2-RBFNN) and that is functionally equivalent to a class of simplified IT2 
Fuzzy Logic Systems (FLSs). Each FAE in the ML-IT2-FELM employs an output layer with a direct-
defuzzification process based on the Nie-Tan algorithm, while the IT2-FELM classifier includes a 
Karnik-Mendel type-reduction method (KM). Real data was collected using three inertial 
measurements units attached to the thigh, shank and foot of twelve healthy participants. The 
validation of the ML-IT2-FELM method is performed with two different experiments. The first 
experiment involves the recognition of three different walking activities: Level-Ground Walking 
(LGW), Ramp Ascent (RA) and Ramp Descent (RD). The second experiment consists of the 
recognition of stance and swing phases during the gait cycle. In addition, to compare the efficiency 
of the ML-IT2-FELM with other ML fuzzy methodologies, a kernel-based ML-IT2-FELM that is 
inspired by kernel learning and called KML-IT2-FELM is also implemented. The results from the 
recognition of walking activities and gait events achieved an average accuracy of 99.98% and 
99.84% with a decision time of 290.4ms and 105ms, respectively, by the ML-IT2-FELM, while the 
KML-IT2-FELM achieved an average accuracy of 99.98% and 99.93% with a decision time of 
191.9ms and 94ms. The experiments demonstrate that the ML-IT2-FELM is not only an effective 
Fuzzy Logic-based approach in the presence of sensor noise, but also a fast extreme learning 
machine for the recognition of different walking activities. © 2020 
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A secondary distribution network (SDN), corresponding to the final user low voltage distribution 
circuit, is continuously growing due to a persistent increase in load demand. Consequently, the 
performance of any optimized design will inevitably degrade over time. To avoid the associated 
repercussions such as faults, congestion, voltage drops, and other major quality issues, we are 
eventually prompted to redesign this part of the grid. To do so, we propose a Two-Stage Multi-
Objective Evolutionary Approach (TS-MOEAP), which is able to find a new optimal network 
configuration, circumventing the associated quality issues. The proposed approach is oriented to 
improve the performance of SDNs by combining the concepts of network reconfiguration (NR) and 
optimal placement of distribution transformers (DTs). Due to the large and complex topology of 
SDNs, we deal with a hard combinatorial, non-convex, and nonlinear optimization problem. 
Consequently, to facilitate the resolution of the problem, the proposal is divided into two stages: 
(1) optimal placement and sizing of distribution transformers, as well as conductor sizing and 
branch routing, and (2) optimal network reconfiguration. For the first stage, an improved particle 
swarm optimization technique (IPSO) combined with a greedy algorithm is used, and for the 
second stage, an improved nondominated sorting genetic algorithm with a heuristic mutation 
operator (NSGA-HO) is implemented. The approach redesigns SDNs by minimizing total power loss 
and investment costs while satisfying quality issues and technical constraints. The proposed 
approach is validated by improving a real-life SDN with critical quality and technical issues. We also 
compare the results with respect to other state-of-the-art algorithms. © 2020 Elsevier B.V. 
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A multiproduct single machine economic production quantity (EPQ) 
inventory model with discrete delivery order, joint production policy and 

budget constraints 

Nobil A.H., Sedigh A.H.A., Cárdenas-Barrón L.E. 

Article 

This paper develops a multiproduct economic production quantity inventory model for a vendor–
buyer system in which several products are manufactured on a single machine. The vendor 
delivers the products to customer in small batches. The number of orders must be a discrete 
value. Moreover, benefitting from a just-in-time policy, the buyer decides the size of the delivered 
batches. Due to the fact that several products are manufactured on one machine, this makes that 
the production capacity be considered as a constraint. The aim of this study is to determine the 
optimal cycle length and the number of delivered batches for each product so that the total 
inventory cost is minimized. The problem under study is modeled as a mixed integer nonlinear 
programing problem considering maximum number of orders, capacity and budget constraints. 
Three different methods are developed and employed to solve this problem: an exact method, a 
heuristic algorithm and a hybrid genetic algorithm. Based on the results, the three algorithms have 
near efficiency with different running times. The results shows that the heuristic algorithm obtains 
a good solution in a short time and the hybrid genetic algorithm finds solutions with higher quality 
in an acceptable time. Finally, a sensitivity analysis is done to evaluate the effect of changes in the 
parameters of problem. © 2017, Springer Science+Business Media, LLC. 
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A new "doctor and patient" optimization algorithm: An application to energy 
commitment problem 

Dehghani M., Mardaneh M., Guerrero J.M., Malik O.P., Ramirez-Mendoza R.A., Matas J.,  
Vasquez J.C., Parra-Arroyo L. 

Article 

Regular assessments of events taking place around the globe can be a conduit for the 
development of new ideas, contributing to the research world. In this study, the authors present a 
new optimization algorithm named doctor and patient optimization (DPO). DPO is designed by 
simulating the process of treating patients by a physician. The treatment process has three phases, 
including vaccination, drug administration, and surgery. The efficiency of the proposed algorithm 
in solving optimization problems compared to eight other optimization algorithms on a benchmark 
standard test function with 23 objective functions is been evaluated. The results obtained from 
this comparison indicate the superiority and quality of DPO in solving optimization problems in 
various sciences. The proposed algorithm is successfully applied to solve the energy commitment 
problem for a power system supplied by a multiple energy carriers system. © 2020 by the authors. 
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A new formulation for the capacitated lot sizing problem with batch ordering 
allowing shortages 

Cardona-Valdés Y., Nucamendi-Guillén S., Peimbert-García R.E., Macedo-Barragán G.,  
Díaz-Medina E. 

Article 

This paper addresses the multi-product, multi-period capacitated lot sizing problem. In particular, 
this work determines the optimal lot size allowing for shortages (imposed by budget restrictions), 
but with a penalty cost. The developed models are well suited to the usually rather inflexible 
production resources found in retail industries. Two models are proposed based on mixed-integer 
formulations: (i) one that allows shortage and (ii) one that forces fulfilling the demand. Both 
models are implemented over test instances and a case study of a real industry. By investigating 
the properties of the obtained solutions, we can determine whether the shortage allowance will 
benefit the company. The experimental results indicate that, for the test instances, the fact of 
allowing shortages produces savings up to 17% in comparison with the model without shortages, 
whereas concerning the current situation of the company, these savings represent 33% of the 
total costs while preserving the revenue. © 2020 by the authors. 
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A new species of Heckelichthys from the Muhi Quarry (Albian–Cenomanian) 
of central Mexico 

Baños-Rodríguez R.E., González-Rodríguez K.A., Wilson M.V.H., González-Martínez J.A. 

Article 

A new species of ichthyodectiform is presented here. The study is based on 36 fish specimens 
recovered from the Muhi Quarry, a mid–Cretaceous (Albian–Cenomanian) Fossil-Lagerstätte in 
Hidalgo, central Mexico. This Mexican taxon is identified as a new species of Heckelichthys due to: 
presence of an elongated head, second infraorbital being the longest, small teeth, articulation of 
mandible with the skull anterior to the orbit, small opercle, and ventral arm of the preopercle 
longer than the dorsal arm. Additionally, Heckelichthys preopercularis sp. nov., differs from the 
previous known species of Heckelichthys, H. vexillifer and Heckelichthys sp. (Vallecillo) because it 
exhibits some unique characteristics in the preopercle, including: posteroventral portion of ventral 
arm long, extending to the level of the posterior edge of the opercle, and dorsal arm short and 
narrow from its base. Likewise, in the phylogenetic analysis performed here, Heckelichthys 
preopercularis sp. nov. is placed in the monophyletic group of Heckelichthys, this clade being a 
derived group of the Cretaceous ichthyodectiforms. Heckelichthys preopercularis sp. nov. shows 
closer phylogenetic affinities with Heckelichthys vexillifer; this relationship is supported by one 
synapomorphy, dorsal limb of preopercle short, reaching to level of middle height of opercle. The 
occurrence of Heckelichthys preopercularis sp. nov. in the Muhi Quarry expands the diversity and 
distribution of the genus in the western part of the Tethys Sea, and represents the oldest record of 
the genus in the world. © 2020 Elsevier Ltd 
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A new strategy for short-term ramp rate control in wind farms 

Probst O. 

Article 

Short-term drops in power output of wind farms may be a serious impediment to large-scale wind 
energy deployment in weak systems such as island grids. As opposed to operational measures 
countering this problem by generalized or flat curtailment, a novel approach based on short-term 
power forecasts is proposed in the present work. Analytical expressions for compliance with a 
given yet variable slope limit, achievable through Forecast-Based Curtailment (FBC), are derived 
for forecasts of varying accuracy. The cost-benefit relations of flat curtailment vs. FBC are 
compared. Output power change distributions used in this work are shown to be consistent with 
observational data from an operational wind farm. Numerical simulations based on both synthetic 
and operational wind farm data confirm the accuracy of the analytical expressions derived in this 
work. © 2020 Elsevier Ltd 
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A non-adaptive single-phase PLL based on discrete half-band filtering to 
suppress severe frequency disturbances 

Ibarra L., Ponce P., Ayyanar R., Molina A. 

Article 

The interconnection of new generating and storing devices to the power grid imposes the 
necessity of synchronizing, so the power flow can be manipulated and distributed. In the presence 
of an increasingly perturbed electric grid, many proposals of novel and modified synchronization 
techniques attained enough robustness to deal with known perturbations. However, such 
proposals exhibit drawbacks on their own, leaving open enhancement opportunities, mostly over 
their discrete implementation-e.g., sampling issues and not-considered inter/harmonics-and their 
inherent complexity-e.g., the need for frequency adaptability. In this work, three traditional 
synchronous reference frame (SRF) phase-locked loops (PLL) are modified to implement discrete 
filtering, such as the well-known proposals based on moving average filters (MAFs), to avoid the 
problems mentioned above, known for affecting the MAF's performance. This proposal makes use 
of discrete, efficient units modularly assembled to yield a signal's average, based on elliptic half-
band filters. The proposed PLLs were tested and exhibited clear advantages-robustness against 
frequency disturbances-over MAF-based equivalents at standardized tests over a typical 
simulation environment, setting through this work an initial milestone for its verification and 
further incorporation in more complex synchronization topologies. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms 
and conditions of the Creative Commons Attribution (CC BY) license 
(http://creativecommons.org/licenses/by/4.0/). 
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A novel two-phase bioprocess for the production of Arthrospira (Spirulina) 
maxima LJGR1 at pilot plant scale during different seasons and for 

phycocyanin induction under controlled conditions 

García-López D.A., Olguín E.J., González-Portela R.E., Sánchez-Galván G., De Philippis R.,  
Lovitt R.W., Llewellyn C.A., Fuentes-Grünewald C., Parra Saldívar R. 

Article 

A two-phase outdoor cultivation bioprocess for Arthrospira maxima LJGR1 combined with 
phycocyanin induction in concentrated cultures under controlled conditions was evaluated using a 
modified low-cost Zarrouk medium. Growth was monitored during 4 cycles in 2018 and 4 cycles in 
2019. Biomass was harvested and concentrated using membrane technology at the end of each 
cycle for further phycocyanin induction using blue LED light (controlled conditions, 24 h). The 
highest biomass productivity was observed during spring and summer cycles (13.63–18.97 
gDWm−2 d−1); during mid-fall and mid-end fall, a decrease was observed (9.93–7.76 gDWm−2 
d−1). Under favorable growth conditions, phycocyanin induction was successful. However, during 
cycles with unfavorable growth condition, phycocyanin induction was not observed. Reactive-
grade phycocyanin (3.72 ± 0.14) was recovered and purified using microfiltration and 
ultrafiltration technologies. © 2019 Elsevier Ltd 
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A one-class classification approach for bot detection on Twitter 

Rodríguez-Ruiz J., Mata-Sánchez J.I., Monroy R., Loyola-González O., López-Cuevas A. 

Article 

Twitter is a popular online social network with hundreds of millions of users, where n important 
part of the accounts in this social network are not humans. Approximately 48 million Twitter 
accounts are managed by automated programs called bots, which represents up to 15% of all 
accounts. Some bots have good purposes, such as automatically posting information about news 
and academic papers, and even to provide help during emergencies. Nevertheless, Twitter bots 
have also been used for malicious purposes, such as distributing malware or influencing the 
perception of the public about a topic. There are existing mechanisms that allow detecting bots on 
Twitter automatically; however, these mechanisms rely on examples of existing bots to discern 
them from legitimate accounts. As the bot landscape changes, with the bot creators using more 
sophisticated methods to avoid detection, new mechanisms for discerning between legitimate and 
bot accounts are needed. In this paper, we propose to use one-class classification to enhance 
Twitter bot detection, as this allows detecting novel bot accounts, and requires only from 
examples of legitimate accounts. Our experiment results show that our proposal can consistently 
detect different types of bots with a performance above 0.89 measured using AUC, without 
requiring previous information about them. © 2020 
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A parallel auto-adaptive topology for integrated energy harvesting system 

Flores-Quintero R.R., Flores-Verdad G.E., Gonzalez-Diaz V.R., Carrillo-Martinez L.A. 

Article 

This work presents a new topology for a thermal and RF energy harvesting system for integrated 
circuits. The system improves two circuit parameters: low start-up voltage and high-efficiency 
energy extraction. The high efficiency is achieved with a new parallel auto-adaptive DC-DC 
converter with a charge-pump based design to collect thermal energy. The low start-up voltage is 
possible with the assistance of a Radio-Frequency harvester circuit, resulting in a new hybrid 
energy harvesting architecture. The circuit was designed and fabricated with a CMOS 180 nm 
process, using an active area of 954 μm × 341 μm. The measurement results show an 87% peak 
efficiency with a maximum regulated output voltage of 2 V. The minimum operating input voltage 
is 250 mV without the start-up circuit and 30 mV with the RF start-up circuit at 33 KHz of switching 
frequency. © 2020 Elsevier Ltd 
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A perspective on potential target proteins of COVID-19: Comparison with 
SARS-CoV for designing new small molecules 

Kumar D., Chauhan G., Kalra S., Kumar B., Gill M.S. 

Article 

SARS-CoV-2 (COVID-19) epidemic has created an unprecedented medical and economic crisis all 
over the world. SARS-CoV-2 is found to have more contagious character as compared to MERS-
CoV and is spreading in a very fast manner all around the globe. It has affected over 31 million 
people all over the world till date. This virus shares around 80% of genome similarity with SARS-
CoV. In this perspective, we have explored three major targets namely; SARS-CoV-2 spike (S) 
protein, RNA dependent RNA polymerase, and 3CL or Mpro Protease for the inhibition of SARS-
CoV-2. These targets have attracted attention of the medicinal chemists working on computer-
aided drug design in developing new small molecules that might inhibit these targets for 
combating COVID-19 disease. Moreover, we have compared the similarity of these target proteins 
with earlier reported coronavirus (SARS-CoV). We have observed that both the coronaviruses 
share around 80% similarity in their amino acid sequence. The key amino acid interactions which 
can play a crucial role in designing new small molecule inhibitors against COVID-19 have been 
reported in this perspective. Authors believe that this study will help the medicinal chemists to 
understand the key amino acids essential for interactions at the active site of target proteins in 
SARS-CoV-2, based on their similarity with earlier reported viruses. In this review, we have also 
described the lead molecules under various clinical trials for their efficacy against COVID-19. © 
2020 Elsevier Inc. 
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A potential role of neutrophil extracellular traps (NETs) in kidney acute 
antibody mediated rejection 

Torres-Ruiz J., Villca-Gonzales R., Gómez-Martín D., Zentella-Dehesa A., Tapia-Rodríguez M.,  
Uribe-Uribe N.O., Morales-Buenrostro L.E., Alberú J. 

Article 

Background: The aim of this study was to evaluate neutrophil extracellular traps (NETs) in kidney 
transplant recipients (KTR) and their potential involvement in acute antibody-mediated rejection 
(AAMR). Methods: We studied 3 groups: KTR with AAMR (KTR-Cases, n = 14); KTR without any 
immunologic event (KTR-Controls, n = 14) and donors (n = 12). Spontaneous and 
lipopolysaccharide-induced NETosis were evaluated by immunofluorescence indirect (IFI) 
(NET/cells ratio). Plasmatic cH3-DNA complexes were evaluated by ELISA, (Optic Density Index - 
ODI). The expression of MPO and citrullinated histone 4 (cH4) was evaluated in renal biopsies. 
Results: We found an enhanced spontaneous NETosis in KTR regardless of whether they had 
rejection. The Nets/cells ratio in spontaneous NETosis was 0.203 (IQR 0.12–0.34) in Total-KTR and 
0.094 (IQR 0.01–0.17) in donors, p = .011. Likewise, the ODI of cH3-DNA was 1.41 (IQR 0.94–1.72) 
in Total-KTR, and 0.95 (IQR 0.83–1.27) in donors, p = .019. KTR-Cases had the higher amount of 
NETs 1.70 (IQR 1.19–1.91). In two KTR-Cases, expression of MPO and cH4 was found in biopsies. 
Conclusions: KTR show enhanced NETosis. This may indicate a permanent activation of 
neutrophils. Although more studies are needed, the higher amount of NETs and netting 
neutrophils in biopsies of KTR-Cases suggest a role of NETosis in AAMR. © 2020 Elsevier B.V. 
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A prediction model to help with oncologic mediastinal evaluation for 
radiation: Homer 

Martinez-Zayas G., Almeida F.A., Simoff M.J., Yarmus L., Molina S., Young B., Feller-Kopman D., 
Sagar A.-E.S., Gildea T., Debiane L.G., Grosu H.B., Casal R.F., Arain M.H., Eapen G.A., Jimenez C.A., 

Noor L.Z., Baghaie S., Song J., Li L., Ost D.E. 

Article 

Rationale: When stereotactic ablative radiotherapy is an option for patients with non–small cell 
lung cancer (NSCLC), distinguishing between N0, N1, and N2 or N3 (N2j3) disease is important. 
Objectives: To develop a prediction model for estimating the probability of N0, N1, and N2j3 
disease. Methods: Consecutive patients with clinical-radiographic stage T1 to T3, N0 to N3, and 
M0 NSCLC who underwent endobronchial ultrasound–guided staging from a single center were 
included. Multivariate ordinal logistic regression analysis was used to predict the presence of N0, 
N1, or N2j3 disease. Temporal validation used consecutive patients from 3 years later at the same 
center. External validation used three other hospitals. Measurements and Main Results: In the 
model development cohort (n = 633), younger age, central location, adenocarcinoma, and higher 
positron emission tomography–computed tomography nodal stage were associated with a higher 
probability of having advanced nodal disease. Areas under the receiver operating characteristic 
curve (AUCs) were 0.84 and 0.86 for predicting N1 or higher (vs. N0) disease and N2j3 (vs. N0 or 
N1) disease, respectively. Model fit was acceptable (Hosmer-Lemeshow, P = 0.960; Brier score, 
0.36). In the temporal validation cohort (n = 473), AUCs were 0.86 and 0.88. Model fit was 
acceptable (Hosmer-Lemeshow, P = 0.172; Brier score, 0.30). In the external validation cohort (n = 
722), AUCs were 0.86 and 0.88 but required calibration (Hosmer-Lemeshow, P, 0.001; Brier score, 
0.38). Calibration using the general calibration method resulted in acceptable model fit (Hosmer-
Lemeshow, P = 0.094; Brier score, 0.34). Conclusions: This prediction model can estimate the 
probability of N0, N1, and N2j3 disease in patients with NSCLC. The model has the potential to 
facilitate decision-making in patients with NSCLC when stereotactic ablative radiotherapy is an 
option. Copyright © 2020 by the American Thoracic Society. 
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A prostate mri segmentation tool based on active contour models using a 
gradient vector flow 

Rodríguez J., Ochoa-Ruiz G., Mata C. 

Article 

Medical support systems used to assist in the diagnosis of prostate lesions generally related to 
prostate segmentation is one of the majors focus of interest in recent literature. The main 
problem encountered in the diagnosis of a prostate study is the localization of a Regions of 
Interest (ROI) containing a tumor tissue. In this paper, a new GUI tool based on a semi-automatic 
prostate segmentation is presented. The main rationale behind this tool and the focus of this 
article is facilitate the time consuming segmentation process used for annotating images in the 
clinical practice, enabling the radiologists to use novel and easy to use semi-automatic 
segmentation techniques instead of manual segmentation. In this work, a detailed specification of 
the proposed segmentation algorithm using an Active Contour Models (ACM) aided with a 
Gradient Vector Flow (GVF) component is defined. The purpose is to help the manual 
segmentation process of the main ROIs of prostate gland zones. Finally, an experimental case of 
use and a discussion part of the results are presented. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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A qualitative-quantitative hybrid approach for power quality disturbance 
monitoring on microgrid systems 

Cortes-Robles O., Barocio E., Segundo J., Guillen D., Olivares-Galvan J.C. 

Article 

Power quality (PQ) in microgrids is a relevant topic, particularly with the complex dynamic 
behaviour of disturbances produced by the electronic components intrinsic in these technologies. 
In this paper, a qualitative-quantitative hybrid approach named multiscale recurrence 
quantification decomposition (MSRQD) combined with support vector machines (SVM) is 
proposed for PQ monitoring in microgrid systems. MSRQD combines variational mode 
decomposition (VMD) with recurrence quantification analysis (RQA). To validate the effectiveness 
of the proposed method, it is compared against other methods. In addition, three study cases are 
conducted in a microgrid test system using simulations, and real measured data of a main 
distribution feeder to prove the classification capability of the proposed method in a real 
environment. This novel approach, provides qualitative graphics and quantitative statistical 
indexes for disturbance localisation, disturbance time evolution and disturbance characterisation, 
as well as 3D visualisation feature space of perturbations that makes easy the interpretation to the 
system operator. © 2020 Elsevier Ltd 
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A Review of Supervised Classification based on Contrast Patterns: 
Applications, Trends, and Challenges 

Loyola-González O., Medina-Pérez M.A., Choo K.-K.R. 

Article 

Supervised classification based on Contrast Patterns (CP) is a trending topic in the pattern 
recognition literature, partly because it contains an important family of both understandable and 
accurate classifiers. In this paper, we survey 105 articles and provide an in-depth review of CP-
based supervised classification and its applications. Based on our review, we present a taxonomy 
of the existing application domains of CP-based supervised classification, and a scientometric 
study. We also discuss potential future research opportunities. © 2020, Springer Nature B.V. 
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A scale to measure the concentration of the economic sectors of Mexico 
using the zipf coefficient 

Hernández-Oliva J.J., Alcaraz J., Mansilla-Corona R.L. 

Article 

This paper shows that the distribution of sales, net profit, assets and number of employees of the 
500 largest companies in Mexico follow the Zipf Law. After calculating the Zipf coefficients for the 
period 2006-2017, they were used to create a scale that measures three different levels of 
intensity of competition among companies in six sectors of the Mexican economy. This scale 
indicates when the economic sector is concentrated and when the creation or destruction of 
companies is favoured. The Pareto principle was also found in the behaviour of the variables 
studied. © 2020 Universidad Nacional de Colombia. 
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A selective disassembly multi-objective optimization approach for adaptive 
reuse of building components 

Sanchez B., Rausch C., Haas C., Saari R. 

Article 

Adaptive reuse of buildings plays a key role in the transition from a resource-based economy and 
towards a Circular Economy (CE) in the construction industry. Adaptive reuse has the potential to 
maximize the residual utility and value of existing assets through green design methods such as 
selective disassembly planning. Studies in the field of selective disassembly are scarce and there is 
no evidence of established methodologies for the optimization of the environmental and financial 
benefits. A multi-objective analysis is key to obtaining several effective selective disassembly plans 
for the adaptive reuse of an existing asset through the combination of different deconstruction 
methods. The analysis is carried out in terms of the physical, environmental, and economic 
constraints of the deconstruction methods per building component. The Sequential Disassembly 
Planning for Buildings (SDPB) method is used in order to generate the optimized disassembly plans 
for retrieving target components. At the end, a weighted multi-objective optimization analysis is 
incorporated to generate the set of noninferior solutions that minimizes environmental impacts 
and building cost. The results show that different complete disassembly plans exist for all the 
possible combinations. The possible combinations are driven by the deconstruction methods per 
component, as well as the dismantling interdependence. The method described in this study can 
be used to improve the project outcomes according to specific goals and constraints (e.g. 
environmental, economic, technical). The results of this study improve the decision-making 
process for adaptive reuse building projects by adding comprehensive quantitative analysis 
towards sustainable management and conservation of resources. © 2019 Elsevier B.V. 
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A self-adaptive mechanism using weibull probability distribution to improve 
metaheuristic algorithms to solve combinatorial optimization problems in 

dynamic environments 

Moctezuma C.J.M., Mora J., Mendoza M.G. 

Article 

In last decades, the interest to solve dynamic combinatorial optimization problems has increased. 
Metaheuristics have been used to find good solutions in a reasonably low time, and the use of self-
adaptive strategies has increased considerably due to these kind of mechanism proved to be a 
good alternative to improve performance in these algorithms. On this research, the performance 
of a genetic algorithm is improved through a self-adaptive mechanism to solve dynamic 
combinatorial problems: 3-SAT, One-Max and TSP, using the genotype-phenotype mapping 
strategy and probabilistic distributions to define parameters in the algorithm. The mechanism 
demonstrates the capability to adapt algorithms in dynamic environments. ©2020 the Author(s). 
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A simple test for power-law behavior 

Urzúa C.M. 

Article 

In this article, I propose a new test for power-law behavior. The statistical test, pwlaw, is locally 
optimal if the possible alternative distributions are contained in the Pareto type (IV) family. After 
deriving the test, I examine four classical datasets: the frequency of unique words in an English 
text (Moby Dick); the human populations of U.S. cities; the frequency of U.S. family names; and 
the peak gamma-ray intensity of solar flares. I show that in the first case there is no indication of 
any power-law behavior and that in the second and fourth cases there is evidence in that regard. 
© StataCorp LLC 2020. 
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A single session of physical activity restores the mitochondrial organization 
disrupted by obesity in skeletal muscle fibers 

Rivera-Alvarez I., Pérez-Treviño P., Chapoy-Villanueva H., Vela-Guajardo J.E., Nieblas B., Garza-
González S., García-Rivas G., García N. 

Article 

Background: Several studies have proved that physical activity (PA) regulates energetic 
metabolism associated with mitochondrial dynamics through AMPK activation in healthy subjects. 
Obesity, a condition that induces oxidative stress, mitochondrial dysfunction, and low AMPK 
activity leads to mitochondrial fragmentation. However, few studies describe the effect of PA on 
mitochondrial dynamics regulation in obesity. Aim: The present study aimed to evaluate the effect 
of a single session of PA on mitochondrial dynamics regulation as well as its effect on 
mitochondrial function and organization in skeletal muscles of obese rats (Zucker fa/fa). Main 
methods: Male Zucker lean and Zucker fa/fa rats aged 12 to 13 weeks were divided into sedentary 
and subjected-to-PA (single session swimming) groups. Gastrocnemius muscle was dissected into 
isolated fibers, mitochondria, mRNA, and total proteins for their evaluation. Key findings: The 
results showed that PA increased the Mfn-2 protein level in the lean and obese groups, whereas 
Drp1 levels decreased in the obese group. OMA1 protease levels increased in the lean group and 
decreased in the obese group. Additionally, AMPK analysis parameters (expression, protein level, 
and activity) did not increase in the obese group. These findings correlated with the partial 
restoration of mitochondrial function in the obese group, increasing the capacity to maintain the 
membrane potential after adding calcium as a stressor, and increasing the transversal organization 
level of the mitochondria analyzed in isolated fibers. Significance: These results support the notion 
that obese rats subjected to PA maintain mitochondrial function through mitochondrial fusion 
activation by an AMPK-independent mechanism. © 2020 Elsevier Inc. 
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A smart manufacturing adoption framework for SMEs 

Mittal S., Khan M.A., Purohit J.K., Menon K., Romero D., Wuest T. 

Article 

Smart Manufacturing (SM) a revolutionary paradigm that aims to improve production systems’ 
performance in terms of quality, time, cost, and flexibility, as well as human and machine decision-
making capabilities. Most large enterprises have already taken first steps towards adopting SM. 
Small and Medium-sized Enterprises (SMEs) on the other hand, are struggling with developing a 
SM adoption roadmap. Our research builds on the real and perceived needs and challenges faced 
by manufacturing SMEs and advances the field by developing and evaluating an SME-specific ‘SM 
adoption framework’. We have employed a multiple case study approach to acknowledge the 
lessons learned by selected early-adopter SMEs that have recently implemented and deployed SM 
tools and practices. We propose an SM adoption framework with five vital steps that SMEs 
interested in SM should follow: (i) identify manufacturing data available within the SME, (ii) 
readiness assessment of the SME data-hierarchy steps, (iii) developing SM awareness of SME 
leadership and staff, (iv) develop a SM tailored vision for the SMEs, and (v) identify appropriate SM 
tools and practices necessary to realise the tailored SM vision. Moreover, the results of the case 
study analysis enabled us to formulate many generalisations. © 2019, © 2019 Informa UK Limited, 
trading as Taylor & Francis Group. 
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A Spatial Livability Index for dense urban centers 

Benita F., Kalashnikov V., Tunçer B. 

Article 

This article introduces a Spatial Livability Index based on geographically weighted principal 
component analysis. We study the case of 203 subzones in Singapore which are dense geographic 
boundaries in terms of population and built-up area. These regions share spatial correlations of 
objective measures of livability such as open spaces or community facilities. The proposed 
objective indicator captures the “hidden” patterns of livability provided by neighboring locations. 
Moreover, the results allow to identify atypical areas, that is geographical units that score very 
good/bad under the spatial approach but very bad/good under the non-spatial framework of 
livability. © The Author(s) 2020. 
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A spring search algorithm applied to engineering optimization problems 

Dehghani M., Montazeri Z., Dhiman G., Malik O.P., Morales-Menendez R., Ramirez-Mendoza R.A., 
Dehghani A., Guerrero J.M., Parra-Arroyo L. 

Article 

At present, optimization algorithms are used extensively. One particular type of such algorithms 
includes random-based heuristic population optimization algorithms, which may be created by 
modeling scientific phenomena, like, for example, physical processes. The present article proposes 
a novel optimization algorithm based on Hooke's law, called the spring search algorithm (SSA), 
which aims to solve single-objective constrained optimization problems. In the SSA, search agents 
are weights joined through springs, which, as Hooke's law states, possess a force that corresponds 
to its length. The mathematics behind the algorithm are presented in the text. In order to test its 
functionality, it is executed on 38 established benchmark test functions and weighed against eight 
other optimization algorithms: a genetic algorithm (GA), a gravitational search algorithm (GSA), a 
grasshopper optimization algorithm (GOA), particle swarm optimization (PSO), teaching-learning-
based optimization (TLBO), a grey wolf optimizer (GWO), a spotted hyena optimizer (SHO), as well 
as an emperor penguin optimizer (EPO). To test the SSA's usability, it is employed on five 
engineering optimization problems. The SSA delivered better fitting results than the other 
algorithms in unimodal objective function, multimodal objective functions, CEC 2015, in addition 
to the optimization problems in engineering. © 2020 by the authors. 
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A streaming architecture for Convolutional Neural Networks based on layer 
operations chaining 

Arredondo-Velázquez M., Diaz-Carmona J., Torres-Huitzil C., Padilla-Medina A., Prado-Olivarez J. 

Article 

Convolutional Neural Networks (CNN) have become one of the best algorithms in machine 
learning for content classification of digital images. The CNN computational complexity is much 
larger than traditional algorithms, that is why the use of Graphical Processor Units (GPU) and 
online servers to achieve operations acceleration is a common solution. However, there is a 
growing demand for real-time processing solutions in the object recognition field mainly 
implemented on embedded systems, which are limited both in resources and energy 
consumption. Recently, reported works are focused on minimizing the required resources through 
two design strategies. The first one is by implementing one accelerator that can be adapted to the 
operations of the whole CNN. The CNN architecture proposals with one accelerator for each 
convolution layer belong to the second design strategy, where higher performance is achieved in 
multiple image processing. A new design strategy is proposed in this paper, which is based on 
multiple accelerators using a layer operation chaining scheme for computing in parallel the 
operations corresponding to multiple CNN layers. Three types of parallel data processing are 
adopted in the proposed architecture, where the parallelism level for convolution layers is 
determined by defined cost-function-based algorithms. The proposed design strategy is shown by 
implementing three naive CNNs on a De2i-150 board, in which a peak acceleration of 18.04x was 
achieved in contrast with state-of-the-art design methods without layer operation chaining. 
Furthermore, the design results of one modified Alexnet CNN were obtained. According to the 
obtained results, the proposed design strategy allows to achieve a smaller processing time than 
that obtained by reported works using the other two design strategies. In addition, a competitive 
result in resources utilization is obtained for naive CNNs. © 2020, Springer-Verlag GmbH Germany, 
part of Springer Nature. 
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A Study on the Attributes of the Productivity–Liquidity Relationship at the 
Firm Level 

Tiruvengadam N., Elizondo-Noriega A., Beruvides M.G. 

Article 

This study explores the various attributes of the direct relationship between firm-level 
productivity, measured by total factor productivity, and liquidity, determined by the cash 
conversion cycle, without the intermediating effect of firm profits. For this objective, panel data is 
employed to understand the existence, linearity, directionality, type, and seasonality (or its 
absence) of such a relationship for firms of all sizes across several sampled industries. The results 
demonstrate that the relationship exists to a considerable extent, is bi-directional, predominantly 
linear with non-linearity observed in the case of revenue-wise large firms, and primarily negative 
and seasonal. © 2020 American Society for Engineering Management. 
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A transgenic line that reports CSF1R protein expression provides a definitive 
marker for the mouse mononuclear phagocyte system 

Grabert K., Sehgal A., Irvine K.M., Wollscheid-Lengeling E., Ozdemir D.D., Stables J., Luke G.A., 
Ryan M.D., Adamson A., Humphreys N.E., Sandrock C.J., Rojo R., Verkasalo V.A., Mueller W., 

Hohenstein P., Pettit A.R., Pridans C., Hume D.A. 

Article 

The proliferation, differentiation, and survival of cells of the mononuclear phagocyte system (MPS; 
progenitors, monocytes, macrophages, and classical dendritic cells) are controlled by signals from 
the M-CSF receptor (CSF1R). Cells of the MPS lineage have been identified using numerous surface 
markers and transgenic reporters, but none is both universal and lineage restricted. In this article, 
we report the development and characterization of a CSF1R reporter mouse. A FusionRed (FRed) 
cassette was inserted in-frame with the C terminus of CSF1R, separated by a T2A-cleavable linker. 
The insertion had no effect of CSF1R expression or function. CSF1R-FRed was expressed in 
monocytes and macrophages and absent from granulocytes and lymphocytes. In bone marrow, 
CSF1R-FRed was absent in lineage-negative hematopoietic stem cells, arguing against a direct role 
for CSF1R in myeloid lineage commitment. It was highly expressed in marrow monocytes and 
common myeloid progenitors but significantly lower in granulocyte-macrophage progenitors. In 
sections of bone marrow, CSF1R-FRed was also detected in osteoclasts, CD169+ resident 
macrophages, and, consistent with previous mRNA analysis, in megakaryocytes. In lymphoid 
tissues, CSF1R-FRed highlighted diverse MPS populations, including classical dendritic cells. Whole 
mount imaging of nonlymphoid tissues in mice with combined CSF1R-FRed/Csf1r-EGFP confirmed 
the restriction of CSF1R expression to MPS cells. The two markers highlight the remarkable 
abundance and regular distribution of tissue MPS cells, including novel macrophage populations 
within tendon and skeletal muscle and underlying the mesothelial/serosal/capsular surfaces of 
every major organ. The CSF1R-FRed mouse provides a novel reporter with exquisite specificity for 
cells of the MPS. Copyright 2020 by The American Association of Immunologists, Inc. 
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A trimetallic Pt2NiCo/C electrocatalyst with enhanced activity and durability 
for oxygen reduction reaction 

Alfaro-López H.M., Valdés-Madrigal M.A., Rojas-Chávez H., Cruz-Martínez H., Padilla-Islas M.A., 
Tellez-Cruz M.M., Solorza-Feria O. 

Article 

Commercialization of the polymer electrolyte membrane fuel cell (PEMFC) requires that 
electrocatalysts for oxygen reduction reaction (ORR) satisfy two main considerations: materials 
must be highly active and show long-term stability in acid medium. Here, we describe the 
synthesis, physical characterization, and electrochemical evaluation of carbon-dispersed Pt2NiCo 
nanocatalysts for ORR in acid medium. We synthesized a trimetallic electrocatalyst via chemical 
route in organic medium and investigated the physical properties of the Pt2NiCo/C nanocatalyst 
by X-ray diffraction (XRD), energy-dispersive X-ray spectroscopy-scanning electron microscope 
(EDXS-SEM), and scanning transmission electron microscopy (STEM), whereas the catalytic 
activities of the Pt2NiCo/C and Pt/C nanocatalysts were determined through cyclic voltammetry 
(CV), CO-stripping, and rotating disk electrode (RDE) electrochemical techniques. XRD and EDXS-
SEM results confirmed the presence of the three metals in the nanoparticles, and scanning 
transmission electron microscopy (STEM) allowed observation of the Pt2NiCo nanoparticles at ~10 
nm. The measured specific activity for the synthesized nanocatalyst is ~6.4-fold higher than that of 
Pt/C alone, and its mass activity is ~2.2-fold higher than that of Pt/C, which is attributed to the 
synergistic interaction of the trimetallic electrocatalyst. Furthermore, the specific and mass 
activities of the synthesized material are maintained after the accelerated stability test, whereas 
the catalytic properties of Pt/C decreased. These results suggest that the Pt2NiCo/C trimetallic 
nanocatalyst is a promising candidate cathode electrode for use in PEMFCs. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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A trust model using edge nodes and a cuckoo filter for securing VANET under 
the NLoS condition 

Soleymani S.A., Goudarzi S., Anisi M.H., Kama N., Ismail S.A., Azmi A., Zareei M., Abdullah A.H. 

Article 

Trust, as a key element of security, has a vital role in securing vehicular ad-hoc networks (VANETs). 
Malicious and selfish nodes by generating inaccurate information, have undesirable impacts on 
the trustworthiness of the VANET environment. Obstacles also have a negative impact on data 
trustworthiness by restricting direct communication between nodes. In this study, a trust model 
based on plausibility, experience, and type of vehicle is presented to cope with inaccurate, 
incomplete and uncertainty data under both line of sight (LoS) and none-line of sight (NLoS) 
conditions. In addition, a model using the k-nearest neighbor (kNN) classification algorithm based 
on feature similarity and symmetry is developed to detect the NLoS condition. Radio signal 
strength indicator (RSSI), packet reception rate (PDR) and the distance between two vehicle nodes 
are the features used in the proposed kNN algorithm. Moreover, due to the big data generated in 
VANET, secure communication between vehicle and edge node is designed using the Cuckoo filter. 
All obtained results are validated through well-known evaluation measures such as precision, 
recall, overall accuracy, and communication overhead. The results indicate that the proposed trust 
model has a better performance as compared to the attack-resistant trust management (ART) 
scheme and weighted voting (WV) approach. Additionally, the proposed trust model outperforms 
both ART and WV approaches under diffierent patterns of attack such as a simple attack, opinion 
tampering attack, and cunning attack. Monte-Carlo simulation results also prove validity of the 
proposed trust model. © 2020 by the authors. 
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A Trust-Based Energy-Efficient and Reliable Communication Scheme (Trust-
Based ERCS) for Remote Patient Monitoring in Wireless Body Area Networks 

Mehmood G., Khan M.Z., Waheed A., Zareei M., Mohamed E.M. 

Article 

Wireless Body Area Network is an emerging technology that is used primarily in the area of 
healthcare applications. It is a low-cost network having the capability of transportability and 
adaptability. It can be used in location independent and long-term remote monitoring of people 
without disturbing their daily activities. In a typical WBAN system, sensing devices are either 
implanted or etched into the human body that continuously monitors his physiological parameters 
or vital signs. In such a network, trusts among the stakeholders (healthcare providers, users, and 
medical staff, etc.) are found of high importance and regarded as the critical success factor for the 
reliability of information exchange among them. In remote patient monitoring, the 
implementation of trust and privacy preservation is crucial, as vital parameters are being 
communicated to remote locations. Nonetheless, its widespread use, WBAN, has severe trust and 
privacy risks, limiting its adaptation in healthcare applications. To address trust and privacy-related 
issues, reliable communication solutions are widely used in WBANs. Given the motivation, in this 
paper, we have proposed a trust-based communication scheme to ensure the reliability and 
privacy of WBAN. To ensure reliability, a cooperative communication approach is used, while for 
privacy preservation, a cryptography mechanism is used. The performance of the proposed 
scheme is evaluated using MATLAB simulator. The output results demonstrated that the proposed 
scheme increases service delivery ratio, reliability, and trust with reduced average delay. 
Furthermore, a fuzzy-logic method used for ranking benchmark schemes, that has been concluded 
that the proposed scheme has on top using comparative performance ranking. © 2013 IEEE. 
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A unified methodology for calculation of compliance and stiffness 
contribution tensors of inhomogeneities of arbitrary 2D and 3D shapes 

embedded in isotropic matrix – open access software. 

Markov A., Trofimov A., Sevostianov I. 

Article 

Property contribution tensors constitute basic building blocks for evaluation of effective properties 
of heterogeneous materials. Most of the existing results, however, are obtained for 
inhomogeneities of simple shapes, like ellipsoidal. With this paper we introduce open access 
software that allows one to calculate the components of compliance and stiffness contribution 
tensors of inhomogeneities of any shape. The software uses mesh free method based on a class of 
Gaussian approximating functions. Here we present details of the method and illustrate it by 
several examples. The software can be downloaded from the website of NMSU Center for 
Micromechanics https://centerformichromechanics.nmsu.edu. © 2020 
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A unique immune signature of serum cytokine and chemokine dynamics in 
patients with Zika virus infection from a tropical region in Southern Mexico 

Zuñiga J., Choreño-Parra J.A., Jiménez-Alvarez L., Cruz-Lagunas A., Márquez-García J.E., Ramírez-
Martínez G., Goodina A., Hernández-Montiel E., Fernández-López L.A., Cabrera-Cornejo M.F., 

Cabello C., Castillejos M., Hernández A., Regino-Zamarripa N.E., Me 

Article 

Objectives: To describe the kinetics of circulating cytokines and chemokines in humans with ZIKAV 
infection. Methods: Serum levels of different immune mediators in patients with ZIKAV infection 
were measured at distinct stages of the disease, as well as in culture supernatants from human 
monocytes infected with a clinical ZIKAV isolate. We also looked for clinical features associated 
with specific immune signatures among symptomatic patients. Results: We evaluated 23 ZIKAV-
infected patients. Their mean age was 32 ± 8.3 years and 65% were female. ZIKAV patients showed 
elevated IL-9, IL-17A, and CXCL10 levels at acute stages of the disease. At day 28, levels of CCL4 
and CCL5 were increased, whereas IL-1RA, CXCL8 and CCL2 were decreased. At baseline, IL-7 was 
increased among patients with headache, whereas CCL2, and CCL3 were decreased in patients 
with bleeding and rash, respectively. Our clinical ZIKAV isolate induced a broad immune response 
in monocytes that did not resemble the signature observed in ZIKAV patients. Conclusions: We 
showed a unique immune signature in our cohort of ZIKAV-infected patients. Our study may 
provide valuable evidence helpful to identify immune correlates of protection against ZIKAV. © 
2020 The Authors 
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A urine score for noninvasive accurate diagnosis and prediction of kidney 
transplant rejection 

Yang J.Y.C., Sarwal R.D., Sigdel T.K., Damm I., Rosenbaum B., Liberto J.M., Chan-On C.,  
Arreola-Guerra J.M., Alberu J., Vincenti F., Sarwal M.M. 

Article 

Accurate and noninvasive monitoring of renal allograft posttransplant is essential for early 
detection of acute rejection (AR) and to affect the long-term survival of the transplant. We present 
the development and validation of a noninvasive, spot urine-based diagnostic assay based on 
measurements of six urinary DNA, protein, and metabolic biomarkers. The performance of this 
assay for detecting kidney injury in both native kidneys and renal allografts is presented on a 
cohort of 601 distinct urine samples. The urinary composite score enables diagnosis of AR, with a 
receiver-operator characteristic curve area under the curve of 0.99 and an accuracy of 96%. In 
addition, we demonstrate the clinical utility of this assay for predicting AR before a rise in the 
serum creatinine, enabling earlier detection of rejection than currently possible by standard of 
care tests. This noninvasive, sensitive, and quantitative approach is a robust and informative 
method for the rapid and routine monitoring of renal allografts. © 2020 The Authors. 
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About tooling capacity for the vulcanising planning decision problem to 
improve strategic business profit 

Trigos F., López E.M. 

Article 

Original equipment manufacturers (among others) from several industries experience the 
vulcanising planning decision problem (VPDP) on a periodical basis. VPDP assumes tooling capacity 
(number of tools per part-number) as input data, but when these companies face the possibility of 
manufacturing a new family of part-numbers satisfying VPDP conditions tooling capacity has to be 
determined. Tooling costs per part number are significant: design, capacity, maintenance and 
salvage value. Strategic business profit is impacted since these contracts tend to have a life time 
that includes several years. The contribution of this work is fourfold: the definition of the tooling 
capacity problem (TCP) for VPDP, the development of part-number wise lower bounds on tooling 
capacity, a heuristic (along with an upper bound on optimality gap) to find tooling capacity values 
and preliminary results on sensitivity analysis over contract demand changes. Numerical 
experimentation demonstrates the efficiency of the heuristic. © 2019 Informa UK Limited, trading 
as Taylor & Francis Group. 
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Academic and sociodemographic predictors of anxiety and psychological 
well-being in mexican medical students. A cross-sectional study. 

Luna D., Urquiza-Flores D.I., Figuerola-Escoto R.P., Carreño-Morales C., Meneses-González F. 

Article 

Introduction: Medical students report higher levels of anxiety than students from other majors. 
Knowledge about their psychological well-being is scarce. Objective: To identify sociodemographic 
and academic factors that predict the level of anxiety and psychological well-being in Mexican 
medical students. Method: Cross-sectional study of Mexican medical students of first (n = 59), 
third (n = 43) and fifth semester (n = 59), who answered a sociodemographic questionnaire, Beck 
Anxiety Inventory, the Psychological Well-being Scale for adults and the Family Adaptability and 
Cohesion Evaluation Scale. Results: Females showed higher levels of anxiety (p < 0.01). Anxiety in 
males was similar in the different semesters (p > 0.05); women of third and fifth semesters were 
more anxious than those at first semester (p < 0.01). Anxiety and psychological well-being were 
negatively correlated (p <0.001). The “Less anxiety, higher level of well-being” and “More anxiety, 
lower well-being” subgroups were characterized, and a logistic regression identified that being a 
woman (OR = 4.70) and not prac-ticing any religion (OR = 2.49) are predictive factors of higher 
levels of anxiety. Conclusions: Female medical students constitute a population at risk for higher 
levels of anxiety and less psychological well-being, which compromises their learning, quality of 
life and future professional practice. © 2019 Academia Nacional de Medicina de México, A.C. 
Published by Permanyer. 
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Academic approach to transform organisations: One engineer at a time 

Juárez E., Aldeco-Pérez R., Velázquez J.M. 

Article 

Every year software development industry requires a higher number of trained software engineers 
who are not only skilled programmers but also talented software projects managers To deliver 
high-quality software projects, engineers require of the application of sound engineering 
competencies along with discipline. Obtaining those practices usually require years of experience. 
Companies are not prepared to invest this time on engineers resulting in a high percentage of 
deficient projects. Here, the authors present a bachelor-level competency-based approach that 
develops and evaluates such competencies during a challenge-based learning experience. In this 
way, the rate of successful projects where software engineers are involved will be higher, as they 
have obtained the appropriate competencies to deliver such projects. © 2020 Institution of 
Engineering and Technology. All rights reserved. 
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Academic excellence in Latin America: Social accountability of medical 
schools 

Puschel K., Riquelme A., Sapag J., Moore P., Díaz L.A., Fuentes–López E., Burdick W., Norcini J., 
Jiménez de la Jara J., Campos H., Valdez J.E., Llosa M.P., Lamus-Lemus F., Yulitta H., Grez M. 

Article 

Context: Social accountability of medical schools has emerged as a standard of excellence in 
medical education during the last decade. However, the lack of valid and reliable instruments to 
estimate social accountability has limited the possibility of measuring the impact that medical 
schools have in society. Our aim was to develop an instrument and validate its use for assessing 
social accountability in Latin American countries. Methods: We used a three–phase mixed 
methods research design to develop, validate and estimate social accountability in a diverse 
convenient sample of 49 medical schools from 16 Latin American countries. We used a qualitative 
framework approach and a Delphi consensus method to design an instrument with high content 
validity. Finally, we assessed the psychometric properties of the instrument. Results: The Social 
Accountability Instrument for Latin America (SAIL) contained 21 items in four domains: mission 
and quality improvement, public policy, community engagement, and professional integrity. Its 
reliability index, estimated using Cronbach’s alpha, was very high (0.96). Most of the medical 
schools that had ranked over the 80th percentile on traditional national academic estimates did 
not reach the 80th percentile using SAIL. Conclusions: There are validity arguments (content and 
reliability) to support the measurement of social accountability using the SAIL instrument. Its 
application showed that it provides a complementary dimension to that traditionally obtained 
when estimating quality in medical schools. © 2020 Informa UK Limited, trading as Taylor & 
Francis Group. 
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Academic performance and attitudes towards mathematics with an adaptive 
tutoring system 

Rocha G., Juárez J.A., Fuchs O.L., Rebolledo-Méndez G. 

Article 

Competencies training implies active learning that requires motivation, the ability to formulate 
critical judgments, and the ability to know how to learn. This paper shows the impact of an 
Adaptive Tutoring System in the development of three mathematical competencies, and its effect 
on Mexican undergraduates’ attitudes towards mathematics and attitudes towards mathematics 
learned with a computer. Results showed a greater development of the mathematical 
competencies in the experimental group than in the control one, as well as a significant difference 
between the groups in the attitude towards the mathematics learned with the computer. No 
differences reported in the attitude towards mathematics. © 2020, Universidad de Granada, 
Grupo de Investigacion Didactica de la Matematica. All rights reserved. 
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Acoustic characterization of a room: Study case between simulation and a 
portable method 

Ibarra-Zarate D., Padilla-Ortiz A.L. 

Article 

Large venues and auditoriums are commonly associated with their astounding architecture. Their 
acoustic quality is an essential factor in its qualification as a great and functional, or a badly 
designed place. However, acoustics is often overlooked during the design stage of a building due 
to the complexity and high cost of the measurements involved. For this reason, it is important to 
explore more accessible ways to implement acoustics evaluations. The aim of this work is to 
compare typical experimental measuring methods and the use of mobile devices to assess the 
acoustic quality of a room. These measurements are contrasted with the software simulation of 
the same acoustical space. The results show that the mobile system can be used for professional 
measurements with low restrictions in the frequency range of interest of this study (90 Hz to 4000 
Hz). © 2020 Polish Academy of Sciences. All rights reserved. 
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Acute colonic volvulus in a mexican population: A case series 

Gonzalez-Urquijo M., Rodarte-Shade M., Gil-Galindo G. 

Article 

Purpose: Colonic volvulus constitutes a significant cause of large bowel obstruction in adults. Most 
studies of colonic volvulus come from high endemic zones and are limited by the small number of 
patients. In our region, there is a shortage of studies concerning this disorder, and treatment of 
colonic volvulus remains controversial. Methods: This is a retrospective study of 34 patients who 
presented with colonic volvulus at a single academic institution in a 4-year period and their 
respective treatment and outcomes. Results: A total of 34 patients, 17 males (50%) and 17 females 
(50%), with a mean age of 55 ± 23.9 years underwent treatment for colonic volvulus. Twelve 
patients (35.3%) underwent initial decompression, followed by a Hartman procedure in 4 patients 
(11.7%) and sigmoid resection with primary anastomosis in 3 patients (8.8%), with 3 fatalities 
(8.8%) following initial decompression. Two patients (5.8%) were lost to follow-up. Twenty-two 
patients (64.7%) underwent emergency surgery, of whom 16 (47%) underwent a Hartman 
procedure, with colorectal anastomosis in 9 patients (26.4%), with 3 fatalities (8.8%) immediately 
after the first procedure. Four patients (11.7%) were lost to follow up after the Hartman 
procedure. Of the 6 remaining patients (17.6%), of the emergency surgical group, 3 patients (8.8%) 
had an initial sigmoidectomy and primary anastomosis, and the remaining 3 patients (8.8%) had a 
cecal volvulus with a right hemicolectomy performed with primary anastomosis in 2 patients 
(5.8%) and with a fatality in the remaining patient, on whom a terminal ileostomy was performed 
for damage control. The mean hospital stay was 5.7 days, with an overall mortality rate of 
23.5%.Conclusion: Acute colonic volvulus in our region is not as uncommon as in other parts of the 
world. This disorder must be suspected when a patient presents with abdominal pain, abdominal 
distension, and bean sign on plain X-rays and/or a whirl sign on computed tomography scan. © 
2020 The Korean Society of Coloproctology. 

Gonzalez-Urquijo M., Rodarte-Shade M., Gil-Galindo G., (2020). Acute colonic volvulus in a mexican 
population: A case series. Annals of Coloproctology, vol. 36, pp. 48-53. ISSN: 22879714.



Acute subdural hematoma recurrence during drain removal associated with 
spontaneous intracranial hypotension - A non-reported complication 

Perez-Vega C., Robles-Lomelin P., Robles-Lomelin I., Diaz-Alba A., Navarro V.G. 

Article 

Background: Spontaneous intracranial hypotension (SIH) is an uncommon, benign, and generally 
self-limiting condition caused by low cerebrospinal fluid (CSF) volume and pressure usually caused 
by a CSF leak. Patients with SIH have an increased incidence of subdural hematomas (SDH), which 
may be bilateral and recurrent. Case Description: We report a unique case of a man presenting 
with SIH and bilateral SDH that were drained with bilateral craniotomies. During drain removal, 
the patient had an acute neurological deterioration and a CT scan showed SDH recurrence. The 
patient had two new recurrent SDH afterwards. After the third surgical intervention, the drain was 
removed in the OR with concomitant subdural saline infusion, there was no recurrence of SDH 
after that and the patient has had no further complications after a 2-year follow-up. Conclusion: 
Patients with intracranial hypotension are predisposed to form SDH. In this case, drain removal 
caused further decrease in intracranial pressure and triggered a new SDH formation, subdural 
saline irrigation masked atmospheric pressure and prevented this complication from happening 
again. © 2020 Published by Scientific Scholar on behalf of Surgical Neurology International. 
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Adaptable Bed for Curved-Layered Fused Deposition Modeling of Nonplanar 
Structures: A Proof of Concept 

Ramírez-Gutiérrez D.L., Cuan-Urquizo E., Gómez-Espinosa A. 

Article 

Curved-layered fused deposition modeling demands a curved mandrel for each of the designs to 
fabricate. This results in more fabrication time and material used. To overcome this, an adaptable 
pin-base mandrel is presented. The fabrication of curved structures with such mandrel uses the 
extruder as a pushing tool, pushing each of the pins to the depths required for each surface. After 
the base surface is formed, the conventional process of curved fused deposition modeling (FDM) is 
used. Several lattice shell structures composed of nonplanar layers were fabricated on FDM 
mandrels and the adaptable pin-bed proposed here. The comparison of the manufacturing results 
showed that the adaptable base allows the successful fabrication of the samples. The solution 
exposed here represents a proof of concept to validate the idea. The adaptable base presented in 
this study is unique and it brings advantages to the fabrication of curved-layered structures. © 
Copyright 2020, Mary Ann Liebert, Inc., publishers 2020. 
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Adaptive Tracking Control of State Constraint Systems Based on Differential 
Neural Networks: A Barrier Lyapunov Function Approach 

Fuentes-Aguilar R.Q., Chairez I. 

Article 

The aim of this article is to investigate the trajectory tracking problem of systems with uncertain 
models and state restrictions using differential neural networks (DNNs). The adaptive control 
design considers the design of a nonparametric identifier based on a class of continuous artificial 
neural networks (ANNs). The design of adaptive controllers used the estimated weights on the 
identifier structure yielding a compensating structure and a linear correction element on the 
tracking error. The stability of both the identification and tracking errors, considering the DNN, 
uses a barrier Lyapunov function (BLF) that grow to infinity whenever its arguments approach 
some finite limits for the state satisfying some predefined ellipsoid bounds. The analysis 
guarantees the semi-globally uniformly ultimately bounded (SGUUB) solution for the tracking 
error, which implies the achievement of an invariant set. The suggested controller produces 
closed-loop bounded signals. This article also presents the comparison between the tracking states 
forced by the adaptive controller estimated with the DNN based on BLF and quadratic Lyapunov 
functions as well. The effectiveness of the proposal is demonstrated with a numerical example and 
an implementation in a real plant (mass-spring system). This comparison confirmed the superiority 
of the suggested controller based on the BLF using the estimates of the upper bounds for the 
system states. © 2012 IEEE. 
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Additively manufactured electrohydrodynamic ionic liquid pure-ion sources 
for nanosatellite propulsion 

Máximo D.V.M., Velásquez-García L.F. 

Article 

This study reports the design, fabrication, and characterization of novel, low-cost, additively 
manufactured, miniaturized, multiplexed electrospray sources with zinc oxide nanowire (ZnONW)-
based nanofluidics that produce, in both polarities, pure ions from ionic liquids. The devices 
comprise an emitting electrode with a monolithic array of emitters and an extractor electrode that 
triggers the electrohydrodynamic emission of ions from the emitter tips. The emitters are solid 
cones coated with a nanoporous, hydrothermally grown ZnONW forest that transports ionic liquid 
to the emitter tips. The emitting electrodes are 3D-printed using either SS 316L via binder jetting 
or FunToDo Industrial Blend resin via vat polymerization. The extractor electrode is 3D-printed 
using SS 316L via binder jetting. Experimental characterization of the devices in vacuum using an 
external collector electrode and the ionic liquid EMI-BF4 shows bipolar pure-ion emission with 
maximum per-emitter current on the order of microamperes, maximum per-emitter thrust on the 
order of a fraction of a micronewton, and an average of ~95% beam transmission, resulting in 
100% polydispersive efficiency and a significantly higher specific impulse for a given bias voltage 
compared to state-of-the-art devices. This development is of great interest for miniaturized 
spacecraft propulsion and focused ion beam applications. © 2020 The Authors 
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Additively Manufactured Robust Microfluidics via Silver Clay Extrusion 

Segura-Cardenas E., Velasquez-Garcia L.F. 

Article 

We report novel, low-cost, higherature compatible, high-pressure compatible, and chemically 
resistant additively manufactured microfluidics. The devices were monolithically fabricated by 
extruding silver clay with a fused filament fabrication 3D printer frame fitted with a syringe 
extruder, followed by annealing at 885 °C in air. Analysis of the printable feedstock shows that the 
green material is an alloy composed of silver and copper microparticles blended with an organic 
binder matrix, while analysis of printed and annealed samples shows that the material is 
completely free of binder and compatible with at least 800 °C operation. Characterization of the 
thermal, electrical, and mechanical properties of printed and annealed structures yields values 
close to those of bulk sterling silver, except for a significantly smaller Young's modulus. Metrology 
of test structures evidences linearity between printed dimensions and computer-aided design 
values. Layers as thin as 150μm and working, watertight closed channels as narrow as 200μm were 
consistently resolved. A proof-of-concept microfluidic that catalytically decomposes hydrogen 
peroxide was designed, fabricated, and characterized; the experimental performance of the 
catalytic microreactor is in agreement with reduced-order modeling. © 1992-2012 IEEE. 
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Addressing key features involved in bioactive extractability of vigor prickly 
pears submitted to high hydrostatic pressurization 

Gómez-Maqueo A., Ortega-Hernández É., Serrano-Sandoval S.N., Jacobo-Velázquez D.A., García-
Cayuela T., Cano M.P., Welti-Chanes J. 

Article 

Prickly pears are relevant sources of bioactive compounds with potential biological activities. 
However, to become bioaccessible, these compounds must be released from the food matrix. High 
hydrostatic pressure (HHP) may contribute to bioaccessibility by promoting the liberation of 
bioactive constituents from their intracellular compartments. Our aim was to address key features 
involved in the high hydrostatic pressurization (18–34°C) of prickly pear fruits to promote bioactive 
extractability. We studied the effects of the come-up time (CUT) and holding time (HT; 5 min) at 
low (60, 100, and 150 MPa) and high pressures (400, 500, and 600 MPa) in whole-pressurized and 
sliced-pressurized fruits. The best overall treatment was found by submitting whole prickly pears 
to 500 MPa during the CUT. In this treatment, 104.0, 150.8, and 100.5% retention of betalains, 
phenolics, and ascorbic acid were observed in peels; and 130.7, 121.4, and 128.4% retention were 
observed in pulps. Practical Applications: Prickly pears are abundant in Mexico and represent 
potential sources for low-cost functional foods because of their health properties. In a country 
constantly affected by obesity and diabetes incidence, the continuous search for nutritious and 
health-promoting processed foods should not be taken lightly. The use of HHP pre-treatments to 
enhance the functionality of local vegetable products as a goal, and no longer as a side effect 
represents a strong potential application of this non-thermal technology. In the next years, new 
sustainable processes involving HHP for the manufacturing of functional foods are expected to 
grow and be implemented in emerging markets such as Latin America. © 2019 Wiley Periodicals, 
Inc. 
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Adenovirus Biodistribution is Modified in Sensitive Animals Compared to 
Naïve Animals 

Sandoval-Rodríguez A., Mena-Enriquez M., García-Bañuelos J., Salazar-Montes A.,  
Fafutis-Morris M., Vázquez-Del Mercado M., Santos-García A., Armendariz-Borunda J. 

Article 

Pre-existing immune response against adenovirus could diminish transgene expression efficiency 
when Ad is employed in humans as gene therapy vector. We previously used Ad-hΔuPA 
(Recombinant adenovirus expressing human urokinase-type plasminogen activator) as antifibrotic 
gene therapy in cirrhosis models and demonstrated its effectiveness. As a further clinical 
approach, transient Cyclosporine A (CsA) immunosuppression was induced in cirrhotic animals to 
determine whether Ad-hΔuPA administration retained efficacy. Adenovirus sensitization was 
achieved by systemic administration of non-therapeutic Ad-βGal (Recombinant adenovirus 
expressing beta-galactosidase) after 4 weeks of intraperitoneal carbon tetrachloride (CCl4) 
regimen. Cirrhosis induction continued up to 8 weeks. At the end of CCl4 intoxication, 
immunosuppression was achieved with three CsA doses (40 mg/kg) as follows: 24 h before 
administration of Ad-hΔuPA, at the moment of Ad-hΔuPA injection and finally, 24 h after Ad-
hΔuPA inoculation. At 2 and 72 h after Ad-hΔuPA injection, animals were sacrificed. Liver, spleen, 
lung, kidney, heart, brain, and testis were analyzed for Ad-biodistribution and transgene 
expression. In naïve animals, Ad-hΔuPA genomes prevailed in liver and spleen, while Ad-sensitized 
rats showed Ad genomes also in their kidney and heart. Cirrhosis and Ad preimmunization status 
notably diminished transgene liver expression compared to healthy livers. CsA 
immunosuppression in cirrhotic animals has no effect on Ad-hΔuPA biodistribution, but 
increments survival. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Adjustable Scaling Parameters for State of Charge Estimation for Lithium-Ion 
Batteries Using Iterative Multiple UKFs 

Jianwang H., Ramirez-Mendoza R.A., Lozoya-Santos J.D.J. 

Article 

In this paper, one unscented Kalman filter with adjustable scaling parameters is proposed to 
estimate the state of charge (SOC) for lithium-ion batteries, as SOC is most important in 
monitoring the latter battery management system. After the equivalent circuit model is applied to 
describe the lithium-ion battery charging and discharging properties, a state space equation is 
constructed to regard SOC as its first state variable. Based on this state space model about SOC, 
one state estimation problem corresponding to the nonlinear system is established. In 
implementing the unscented Kalman filter, state estimation is influenced by the scaling parameter. 
Then, one criterion function is constructed to choose the scaling parameter adaptively by 
minimizing this criterion function. To extend one single unscented Kalman filter with adjustable 
scaling parameters to multiple module estimation, one improved unscented Kalman filter is 
advised based on iterative multiple models. Generally, the main contributions of this paper consist 
in two folds: one is to introduce a selection strategy for the scaling parameter adaptively, and the 
other is to combine iterative multiple models and a single unscented Kalman filter with adjustable 
scaling parameters. Finally, two simulation examples confirm that our unscented Kalman filter 
with adjustable scaling parameters and its improved iterative form are better than the classical 
Kalman filter; i.e., our obtained SOC estimation error converges to zero. © 2020 Hong Jianwang et 
al. 
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Adjuvant ovarian function suppression and tamoxifen in premenopausal 
breast cancer patients: A meta-analysis 

Azim H.A., Shohdy K.S., Kaldas D.F., Kassem L., Azim H.A., Jr 

Article 

Background: The benefit of adding ovarian function suppression (OFS) to tamoxifen in the 
adjuvant treatment of premenopausal women with breast cancer is uncertain. We conducted a 
meta-analysis of randomized controlled trials that addressed this question. Methods: Systematic 
search of PubMed, the web of science, and the meeting library of ASCO, ESMO, and SABCS was 
conducted using the following keywords: tamoxifen, ovarian suppression, and breast cancer. 
Eligible studies were those recruiting patients with breast cancer randomized to receive adjuvant 
tamoxifen and OFS versus tamoxifen alone. Pooled hazard ratio [HR]) for disease-free (DFS) and 
overall survival (OS) with 95% confidence interval (CI) were calculated using the fixed effect model. 
Results: We searched a total of 845 records, of which 5 clinical trials, including 7557 patients, were 
eligible for our analysis. Adding OFS to tamoxifen improved DFS with pooled HR: 0.88 (95% CI: 
0.80-0.96, P= 0.004) and OS (pooled HR: 0.87 {95% CI: 0.77-0.98, P= 0.02}) compared to tamoxifen 
alone. The benefit of the addition of OFS to tamoxifen was mostly observed in patients younger 
than 40 years where the pooled HRs of DFS was 0.76 (95% CI: 0.63-0.91; P= 0.004), and in those 
who received adjuvant chemotherapy with pooled HRs of DFS 0.80 (95% CI: 0.65-0.99, P= 0.042). 
There was an increase in the incidence of all grade musculoskeletal symptoms and high-grade hot 
flushes with the addition of OFS with risk ratios of 1.12 (95% CI: 1.07-1.17, P< 0.001) and 2.14 (95% 
CI: 1.01-4.51, P= 0.047) respectively. Conclusion: Our analysis indicates that the addition of OFS to 
tamoxifen improves DFS and OS. This strategy could be considered in patients in which tamoxifen 
alone is not deemed sufficient or in case of poor tolerance to OFS with aromatase inhibitors. © 
2020 Elsevier Inc. 

Azim H.A., Shohdy K.S., Kaldas D.F., Kassem L., Azim H.A., Jr, (2020). Adjuvant ovarian function suppression 
and tamoxifen in premenopausal breast cancer patients: A meta-analysis. Current Problems in Cancer, vol. 
44, ISSN: 1470272.



Advanced filtration in greywater treatment: a modelling approach with water 
reuse perspectives 

Kant S., Jaber F.H. 

Article 

This study presents a data-driven system analysis approach intended to improve greywater reuse 
at the household/community level using a case study of ¨Granular Activated Carbon-Membrane 
Integrated-Multigrade Effluent¨(GAC-MI-ME) treatment system. It consists of a matrix of advanced 
filtration units and provides multi-grade water reuse options. Using experimental data with 
varying greywater strengths, artificial neural networks were applied to develop effluent prediction 
models for water quality parameters including turbidity, total dissolved solids, five-day 
biochemical oxidation demand, oxidation redox potential and pH. The results show that the GAC-
MI-ME can improve water quality with terminal removal efficiency of 99% and above for turbidity 
and BOD. At the same time, the model simulations can effectively predict effluent quality, which 
can be applied as decision-making tools in selecting and the treatment trains of GAC-MI-ME. The 
concept may help broaden the greywater reuse by ensuring it meets the requirements of diverse 
water reuse regulations. © 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Aggregator to Electric Vehicle LoRaWAN Based Communication Analysis in 
Vehicle-to-Grid Systems in Smart Cities 

Klaina H., Guembe I.P., Lopez-Iturri P., Astrain J.J., Azpilicueta L., Aghzout O., Alejos A.V., Falcone F. 

Article 

Recently, there has been growing attention to the power grid management due to the increasing 
concerns on global warming. With the advancement in electric vehicles (EV) industry and the 
evolution in batteries, EVs become an important contributor to the grid with capability of 
bidirectional power exchange with the grid. In this context, Vehicle-to-Grid (V2G) systems enable 
multiple functionalities between EVs and the corresponding aggregator. Thus, reliable, long-range 
communication capabilities between aggregator and EVs is compulsory. In this paper, wireless 
channel analysis for aggregator and electrical vehicle communication using Long-Range Wide Area 
Network (LoRaWAN) technology in V2G is presented, in order to test a low-cost solution with large 
coverage and reduced power consumption profile. Wireless channel and system-level 
measurements have been performed in a real urban scenario between EV's charging station in 
Pamplona (Spain) and a vehicle in motion using LoRaWAN 868 MHz devices. Wireless channel 
characterization is performed by implementing a full 3D urban scenario model, including elements 
such as buildings, vehicles, users and urban infrastructure such as lamp posts and benches. By 
means of in-house developed 3D Ray Launching algorithm with hybrid simulation capabilities, 
estimations of received power levels, signal to noise ratio and time domain parameters have been 
obtained, for the complete volume of the scenario under test in dense urban conditions. V2G end 
to end communication has been validated by implementing an intra-vehicle Controller Area 
Network-BUS (CAN BUS) data gathering system connected to the vehicle LoRaWAN transceiver 
and subsequently, to a cloud-based web service. The results show that the accurate deterministic 
based radio channel analysis enables to optimize the network design of LoRaWAN networks in a 
vehicular environment, considering inter-vehicular and infrastructure links, enabling scalable, low 
cost end to end data exchange for the deployment of ancillary V2G services. © 2013 IEEE. 
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Aging effect of plasma-treated carbon surfaces: An overlooked phenomenon 

Mendez-Linan J.I., Ortiz-Ortega E., Jimenez-Moreno M.F., Mendivil-Palma M.I., Martínez-Guerra E., 
Aguirre-Tostado F.S., Martinez-Chapa S.O., Hosseini S., Madou M.J. 

Article 

Carbon surfaces become significantly activated with plasma treatment enhancing the surface 
energy, wettability, and bio-conjugation. However, the activated surfaces are influenced by aging 
effect or reorientation phenomenon, a rarely reported occurrence, that refers to the loss of 
surface activity with time. Generated plasma-activated surface functional groups suffer from a 
brief shelf life as they reorient themselves to occupy lower states of energy. This study thoroughly 
assesses plasma-treated pyrolyzed carbon platforms with O2, N2, and Ar plasma radiations over 3 
weeks. Pristine, immediately treated, and aged carbon samples were analyzed by SEM, AFM, WCA, 
and XPS to observe physical and chemical changes of the surfaces. Moreover, the electrochemical 
analyses demonstrated radical alterations of the surface characteristics immediately after the 
treatment; an activation which did not last long regardless of the plasma choice. With time, clear 
signs of surface inactivation were recorded manifesting in the form of decreased roughness, 
increased water contact angle, and major alterations of surface chemical composition, 
capacitance, and resistance. Our observations confirm that the plasma-treated carbon samples 
return to the pristine surface characteristics within a brief period of time thus demonstrating the 
loss of surface activity irrespective of the treatment choice. © 2020 Elsevier Ltd 
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Algorithmic analysis of vesselness and blobness for detecting retinopathies 
based on fractional gaussian filters 

de Jesus Estudillo-Ayala M., Aguirre-Ramos H., Avina-Cervantes J.G., Cruz-Duarte J.M.,  
Cruz-Aceves I., Ruiz-Pinales J. 

Article 

All around theworld, partial or total blindness has become a direct consequence of diabetes and 
hypertension. Visual disorders related to these diseases require automatic and specialized 
methods to detect early malformations, artifacts, or irregular structures for helping specialists in 
the diagnosis. This study presents an innovative methodology for detecting and evaluating 
retinopathies, particularly microaneurysm and hemorrhages. The method is based on a 
multidirectional Fractional-Order Gaussian Filters tuned by the Differential Evolution algorithm. 
The contrast of the microaneurysms and hemorrhages, regarding the background, is improved 
substantially. After that, these structures are extracted using the Kittler thresholding method 
under additional considerations. Then, candidate lesions are detected by removing the blood 
vessels and fovea pixels in the resulting image. Finally, candidate lesions are classified according to 
its size, shape, and intensity properties via Support Vector Machines with a radial basis function 
kernel. The proposed method is evaluated by using the publicly available database MESSIDOR for 
detecting microaneurysms. The numerical results are summarized by the averaged binary metrics 
of accuracy, sensitivity, and specificity giving the performance values of 0.9995, 0.7820 and 
0.9998, respectively. © 2020 by the authors. 
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Allocation and Distribution of 8488 Consecutive Kidneys Obtained in Mexico 
During a 12 Years Period 

Reyes-Acevedo R., Arreola-Guerra J.M., Alberú-Gómez J., Madrigal-Bustamante J.A.,  
Gracida-Juárez C., Aburto-Morales S. 

Article 

Renal transplantation is the treatment of choice for end-stage renal disease, considered a major 
health problem in Mexico and important cause of disability and mortality. We describe allocation 
and distribution of 8488 kidneys obtained from deceased donors from January 2007 to December 
2018. We describe a fragmented health system without universal coverage for organ donation and 
transplantation, a huge regional variability in organ donation and transplantation activity, a great 
disparity in access to the waiting list, and a faulty system for organ allocation requiring reform to 
achieve international standards of transparency and traceability. © 2020, Springer Nature 
Switzerland AG. 
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Alteration of lubricity of Jatropha oil used as bio-lubricant for engines due to 
thermal ageing 

Farfan-Cabrera L.I., Gallardo-Hernández E.A., Gómez-Guarneros M., Pérez-González J.,  
Godínez-Salcedo J.G. 

Article 

This work aims to determine the alteration of lubricity properties of Jatropha oil (SJO) due to 
thermal ageing caused by approached long-term use conditions as lubricant in engines. SJO, a 
mineral engine oil (EMO) and a blend made of 80%vol. of EMO and 20%vol. of SJO (B20) were 
tested. The oils were thermally aged at 160 °C for 30 and 60h. Oil ageing was characterized by 
measurement of oxidation, depletion of additives, kinematic viscosity and viscosity index. Ball-on-
disk tests were conducted to evaluate friction coefficients and wear rates of disks samples from 
engine cylinder liners by using the oils. SJO was seriously oxidized compared to EMO and B20 by 
ageing, exhibiting high changes of viscosity from 58.8 to 1970 cSt at 26 °C and decrease of viscosity 
index from 262 to 200.4. The friction coefficients of SJO were not altered remaining in low values 
0.06–0.07. The viscosity increase allowed a reduction of wear rates from 0.00065 to 0.0002 
mm3/m. B20 exhibited better lubricity properties than EMO; and they even were improved after 
ageing. Thus, SJO could be blended with mineral oils in low concentrations to reduce friction and 
wear while promoting safe use of a renewable product in short and long-term uses in engines. © 
2019 Elsevier Ltd 
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Altered Body Composition and Increased Resting Metabolic Rate Associated 
with the Postural Instability/Gait Difficulty Parkinson's Disease Subtype 

Femat-Roldán G., Gaitán Palau M.A., Castilla-Cortázar I., Elizondo Ochoa G., Moreno N.G.,  
Martín-Estal I., Jiménez Yarza M. 

Article 

Background. Weight loss in Parkinson's disease (PD) patients is a common but poorly understood 
manifestation. Several studies have reported that weight changes could be related to motor 
symptoms, drug side effects, dysphagia, depression, and/or dementia. Weight loss in PD is not a 
benign phenomenon and it has several clinical and prognostic implications with increased 
morbidity and mortality. Thus, it is crucial to determine nutritional changes in PD patients in order 
to prevent malnutrition and improve their quality of life. Objective. To compare body composition 
and resting metabolic rates between PD patients and controls. Methods. A total of 64 PD patients 
and 52 controls were studied. The Hoehn-Yahr scale was used to determine the disease stage, 
clinical and epidemiological data were recorded from verbal questionnaire, Inbody S10® was used 
to collect corporal parameters, and FitMate system was used to assess the resting metabolic rate. 
Results. No significant differences were found between both experimental groups in age, gender, 
height, cholesterol levels, and the presence of hypertension, diabetes, and hypo/hyperthyroidism. 
However, the PD group showed lower body fat mass, whole-body fat percentage, and greater 
resting metabolic rate compared to controls (p<0.05), with no significant differences in 
musculoskeletal mass. Parkinson's disease postural instability/gait difficulty (PD-PIGD) subtype 
showed lower body fat parameters, increased fat-free mass, and higher resting metabolic rates. 
Conclusions. These results suggest that PD patients present an increased resting metabolic rate 
associated with the postural instability/gait difficulty PD subtype, allowing a selective decrease of 
body fat mass and not musculoskeletal mass. Of note, several disease-related factors may 
contribute to this weight loss in PD patients, being a complex and multifactorial consequence. Our 
findings could likely be one of the many contributing factors. However, present findings may 
further add to our understanding of the phenomenon of weight loss in patients with PD. © 2020 
Giovana Femat-Roldán et al. 
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Ambidexterity in the supply chain: Studying the apparel industry 

Güemes-Castorena D., Ruiz-Monroy B.C. 

Article 

Some decades ago, the concept of 'ambidexterity' was introduced in the theory and practice of 
organisation management, but only recently applied to the management of the entire supply 
chain. Our goals in this paper are to propose a definition for Ambidextrous supply chains in the 
field of apparel and to study the three leaders of the industry and identify if they balance their 
supply chain archetypes in their way to Ambidexterity. The apparel industry is one of the most 
global and fluctuating industries in the world, and apparel supply chains play a strategic role in the 
growth of the industry and permanency of the brands through end-consumer responsiveness. An 
ambidextrous supply chain refers to the ability to maintain daily operations excellence while 
looking for constant innovation and the ability to keep balance. This balance might be achieved 
through an ambidextrous supply chain. The three studied cases show how organisations can 
achieve ambidexterity by managing trade-offs latent in this industry. Copyright © The Author(s) 
2020. Published by Inderscience Publishers Ltd. This is an Open Access Article distributed under 
the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/) 
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Ambidexterity responses to security risk institutional context 

Ramirez J., Vélez-Zapata C., Madero S. 

Article 

Purpose: This research aims to explore and analyze multinational enterprises (MNEs) and local 
firms' ambidexterity strategies to buffer against narcoterrorism impacts on their assets. The role of 
line managers (LMs), who have been deemed key players in the implementation of ambidextrous 
strategies, was investigated in detail. Design/methodology/approach: This paper presents a 
qualitative study based on 58 semistructured interviews with key employees, i.e. firm directors, 
human resource (HR) managers, LMs and their subordinates, in Colombia and Mexico over a 
three-year period. Findings: The “culture of insecurity” that exists in Colombia and Mexico due to 
narcoterrorism and the lack of governmental enactment of coercive institutional pillars defines the 
common frames and patterns of the beliefs held by managers and employees working in such 
contexts. To ensure the survival of employees and firms in unsafe institutional contexts while 
managing normative pressures to compete worldwide, LMs, HR departments, and ultimately firms 
are forced to strategically exploit security measures and simultaneously implement innovative 
explorative strategies. Originality/value: The findings suggest that ambidexterity strategies in 
unsafe institutional contexts represent an organizational advantage for competing worldwide 
while surviving in such contexts. This study contributes to the literature by linking ambidexterity 
and new institutionalism research in a robust framework with which to examine employment 
relationships in unsafe institutional contexts. © 2020, Emerald Publishing Limited. 
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Amorphous carbon dot and chitosan based composites as fluorescent inks 
and luminescent films 

Siddique A.B., Singh V.P., Pramanick A.K., Ray M. 

Article 

A composite of self-passivated amorphous carbon dots (CDs) and chitosan has been developed 
and utilized to form fluorescent inks and luminescent films. The ink is invisible under visible light 
but glows brightly under external excitation. Cross-linking between the numerous surface groups 
present in the highly disordered CDs and chitosan, endow the inks and films with enhanced optical 
and mechanical properties. The amorphous CD based ink is capable of writing on nearly all types 
of surfaces and exhibits excellent anti-clogging and anti-smearing properties. The luminescent 
films on the other hand are characterized by good mechanical strength (σUTS ≈ 61.3 MPa) along 
with high luminescence efficiency. The luminescence yield, ultimate tensile stress, hydrophobicity 
and glass transition temperature of the films were found to scale similarly with the concentration 
of CDs in chitosan. All the parameters initially improved with increasing CD concentration but then 
deteriorated beyond some optimal CD loading due to agglomeration effect. We demonstrate that 
the amorphous carbon dot-based inks and films outperform all other carbon-based fluorescent 
inks and films prepared from the more expensive crystalline structures. © 2020 
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Amorphous SiO2 nanoparticles promote cardiac dysfunction via the opening 
of the mitochondrial permeability transition pore in rat heart and human 

cardiomyocytes 

Lozano O., Silva-Platas C., Chapoy-Villanueva H., Pérez B.E., Lees J.G., Ramachandra C.J.A., 
Contreras-Torres F.F., Lázaro-Alfaro A., Luna-Figueroa E., Bernal-Ramírez J., Gordillo-Galeano A., 

Benitez A., Oropeza-Almazán Y., Castillo E.C., Koh P.L., Hausen 

Article 

Background: Silica nanoparticles (nanoSiO2) are promising systems that can deliver biologically 
active compounds to tissues such as the heart in a controllable manner. However, cardiac toxicity 
induced by nanoSiO2 has been recently related to abnormal calcium handling and energetic failure 
in cardiomyocytes. Moreover, the precise mechanisms underlying this energetic debacle remain 
unclear. In order to elucidate these mechanisms, this article explores the ex vivo heart function 
and mitochondria after exposure to nanoSiO2. Results: The cumulative administration of nanoSiO2 
reduced the mechanical performance index of the rat heart with a half-maximal inhibitory 
concentration (IC50) of 93 μg/mL, affecting the relaxation rate. In isolated mitochondria nanoSiO2 
was found to be internalized, inhibiting oxidative phosphorylation and significantly reducing the 
mitochondrial membrane potential (Δψm). The mitochondrial permeability transition pore (mPTP) 
was also induced with an increasing dose of nanoSiO2 and partially recovered with, a potent 
blocker of the mPTP, Cyclosporine A (CsA). The activity of aconitase and thiol oxidation, in the 
adenine nucleotide translocase, were found to be reduced due to nanoSiO2 exposure, suggesting 
that nanoSiO2 induces the mPTP via thiol modification and ROS generation. In cardiac cells 
exposed to nanoSiO2, enhanced viability and reduction of H2O2 were observed after application 
of a specific mitochondrial antioxidant, MitoTEMPO. Concomitantly, CsA treatment in adult rat 
cardiac cells reduced the nanoSiO2-triggered cell death and recovered ATP production (from 32.4 
to 65.4%). Additionally, we performed evaluation of the mitochondrial effect of nanoSiO2 in 
human cardiomyocytes. We observed a 40% inhibition of maximal oxygen consumption rate in 
mitochondria at 500 μg/mL. Under this condition we identified a remarkable diminution in the 
spare respiratory capacity. This data indicates that a reduction in the amount of extra ATP that can 
be produced by mitochondria during a sudden increase in energy demand. In human 
cardiomyocytes, increased LDH release and necrosis were found at increased doses of nanoSiO2, 
reaching 85 and 48%, respectively. Such deleterious effects were partially prevented by the 
application of CsA. Therefore, exposure to nanoSiO2 affects cardiac function via mitochondrial 
dysfunction through the opening of the mPTP. Conclusion: The aforementioned effects can be 
partially avoided reducing ROS or retarding the opening of the mPTP. These novel strategies which 
resulted in cardioprotection could be considered as potential therapies to decrease the side 
effects of nanoSiO2 exposure. © 2020 The Author(s). 
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Amylose-lipid complex formation from extruded maize starch mixed with 
fatty acids 

Cervantes-Ramírez J.E., Cabrera-Ramirez A.H., Morales-Sánchez E., Rodriguez-García M.E., Reyes-
Vega M.D.L.L., Ramírez-Jiménez A.K., Contreras-Jiménez B.L., Gaytán-Martínez M. 

Article 

Functional modifications of starch, such as paste properties, retrogradation, water absorption 
indexes, solubility, and swelling capacity, are induced by the amylose-lipid complex. This research 
comprehends the study of functional properties of extruded maize starch mixed with fatty acids 
(stearic acid, oleic acid, and maize oil) and the formation of amylose-lipid complexes. Maize starch 
with lipids (5 or 10 %), moisture (35 %) was extruded (single screw). Starch granule was modified 
by extrusion, to a lesser extent at 10 % of lipids, especially stearic acid, which covers starch granule 
surface. Viscosity decreased meaningfully with stearic acid addition. DSC showed both starch 
gelatinization enthalpy and amylose-lipid complex enthalpy for stearic or oleic acid, but it was just 
the first enthalpy for maize oil. X-ray diffraction showed orthorhombic crystals with or without the 
presence of lipids. Our results indicated that stearic acid yielded the highest amount of amylose-
lipid complexes. © 2020 Elsevier Ltd 
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An adaptive direct data driven control scheme for unknown plant 

Wang J., Ramirez-Mendoza R.A., de J Lozoya Santos J. 

Article 

This paper develops an adaptive direct data driven control scheme for un- known plant in one 
closed loop system, whose goal is to achieve plant-model perfect matching condition. To apply 
direct data driven control to designing forward controller without the model of plant, virtual input 
is constructed to derive one optimization problem, whose decision variables are the unknown 
controller parameters. Through using the idea of adaptation, one parameter adjustment loop is 
added as the outer loop in such a way the unknown controller parameters are changed with 
environment, according to our constructed parameter adjustment law. Furthermore Lyapunov’s 
stability theory is also used to derive parameter adjustment law such that stability can be 
guaranteed for the whole adaptive system. Such an adaptive direct data driven control can not 
only design controller without the model of plant, but also adjust unknown controller parameters 
adaptively through one constructed parameter adjustment mechanism. Finally two simulation 
examples confirm our theoretical results. © 2020, ICIC International. 
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An algebraic decision support model for inventory coordination in the 
generalized n-stage non-serial supply chain with fixed and linear backorders 

costs 

Seliaman M., Cárdenas-Barrón L., Rushd S. 

Article 

This paper extends and generalizes former inventory models that apply algebraic methods to 
derive optimal supply chain inventory decisions. In particular this paper considers the problem of 
coordinating production-inventory decisions in an integrated n-stage supply chain system with 
linear and fixed backorder costs. This supply chain system assumes information symmetry which 
implies that all partners share their operational information. First, a mathematical model for the 
supply chain system total cost is formulated under the integer multipliers coordination 
mechanism. Then, a recursive algebraic algorithm to derive the optimal inventory replenishment 
decisions is developed. The applicability of the proposed algorithm is demonstrated using two 
different numerical examples. Results from the numerical examples indicate that adopting the 
integer multiplier mechanism will reduce the overall total system cost as compared to using the 
common cycle time mechanism. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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An approach incorporating user preferences in the design of sanitation 
systems and its application in the rural communities of chiapas, Mexico 

Turrén-Cruz T., García-Rodríguez J.A., Peimbert-García R.E., López Zavala M.A. 

Article 

Globally, the numerous efforts exerted toward providing basic sanitation services to people have 
not been sucient to achieve universal coverage. In developing countries worldwide, many policies, 
strategies, initiatives, and projects on basic sanitation have failed, despite important investments. 
Of the several reasons explaining the failure, it is remarkable to note that such approaches have 
focused mainly on improving the technology of the sanitation system without considering the 
human aspects, such as user preferences. Moreover, there is currently no comprehensive 
approach that ensures the provision of a sanitation service that users want or need to satisfy their 
needs. In this regard, this study proposed an approach to identify the variables and indicators that 
represent user preferences in the selection and creation of more holistic sanitation strategies, 
technologies, systems, and services. The proposed approach was applied in rural communities of 
Chiapas, the poorest state of Mexico, and was effective in identifying user preferences, which 
suggests that it could be an intrinsic part of the design, planning, and implementation process 
toward leading rural communities to achieve sustainable development goals on universal basic 
sanitation. The evaluation results also demonstrated that among the preferences linked to the 
technical features, esthetics, costs of the system, and socioeconomic-related aspects were the 
most important to be considered in the provision of basic sanitation. The study points out the 
necessity of understanding how culture, preferences, practices, and socioeconomic conditions 
directly affect the possibilities for users to gain access to basic sustainable sanitation services. © 
2020 by the authors. 
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An approach to evaluate the complexity of block-based software product 

Fronza I., Corral L., Pahl C. 

Article 

Computer programming skills have been growing as a professional competence also to unqualified 
end-users who need to develop software in their professional practice. Quality evaluation models 
of end-user-developed products are still scarce. In this paper, we propose a metric that leverages 
"When", a condition typically found in block-based software development frameworks. We 
evaluated 80 Scratch projects collecting a metric related to the presence of the When condition 
and investigated common traits and differentiation with other metrics already proposed in the 
literature. We found that, in an evaluation with respect to the conditionals found in Scratch 
projects, When delivers a distinct and complementary approach to software complexity in 
products developed using block-oriented software development tools. © 2020 Vilnius University. 
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An approach to industrial automation based on low-cost embedded 
platforms and open software 

Minchala L.I., Peralta J., Mata-Quevedo P., Rojas J. 

Article 

This paper presents a performance evaluation of the development of the instrumentation, 
communications and control systems of a two-tank process by using low-cost hardware and open 
source software. The hardware used for automating this process consists of embedded platforms 
(Arduino and Raspberry Pi) integrated into programmable logic controllers (PLCs), which are 
connected to a supervisory control and data acquisition (SCADA) system implemented with an 
open source Industrial Internet of Things (IIoT) platform. The main purpose of the proposed 
approach is to evaluate low-cost automation solutions (hardware and software) within the 
framework of modern industry requirements in order to determine whether these technologies 
could be enabling factors of IIoT. The proposed control strategy for regulating tank levels 
combines the classic PID algorithm and the fuzzy gain scheduling PID (FGS-PID) approach. Fault 
detection capabilities are also enabled for the system through a fault detection and diagnosis 
module (FDD) implemented with an extended Kalman filter (EKF). The distributed controller's (DC) 
algorithms are embedded into the PLC's processors in order to demonstrate the flexibility of the 
proposed system. Additionally, a remote human to machine interface (HMI) is deployed through a 
web client of the IIoT application. Experimental results show the proper operation of the overall 
system. © 2020 by the authors. 
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An artificial intelligence educational strategy for the digital transformation 

Cantú-Ortiz F.J., Galeano Sánchez N., Garrido L., Terashima-Marin H., Brena R.F. 

Article 

This paper presents a strategy of state-of-the-art review of artificial intelligence (AI) in education 
and a case study about preparing students to have the competencies and skills necessary for the 
current and future digital transformation to Industry 4.0. The goal is to support institutions of 
higher education to build curricula that help companies by providing them with qualified human 
capital to face the challenges of the twenty first century that have brought about the work 
environment now referred to as Industry 4.0 or the Fourth Industrial Revolution. The strategy 
consists of a business intelligence summary of AI trends and challenges of interest to academic 
institutions with an emphasis in intelligent human–computer communication and interactive 
design and manufacturing for educating engineers for the future enterprise. We also present a 
case study that builds upon 35 years of experience in offering AI academic programs in the 
institution, Tecnologico de Monterrey (Tec) to educate future engineers and knowledge workers. 
The components of our case study comprise graduate and undergraduate courses, research, 
internships, innovation, internationalization initiatives, and entrepreneurship. In this period, more 
than 5200 students have been trained at the Ph.D., MSc, and undergraduate levels with intense 
use of technology in the AI field. Now, the curricula of the university have been overhauled and 
renewed according to a new educative model known as the Tec21 Educative Model. The course 
offerings under this model are structured with challenge-based-learning, physical and virtual 
practice labs, and mixed teaching methodologies to accommodate the digital transformation and 
demands of Industry 4.0 to educate and prepare the new generation of students. The strategy and 
case study presented may be useful guides for other higher education institutions implementing AI 
academic programs to educate students demanded by the companies of the XXI century. © 2020, 
Springer-Verlag France SAS, part of Springer Nature. 
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An asphalt damage dataset and detection system based on retinanet for road 
conditions assessment 

Ochoa-Ruiz G., Angulo-Murillo A.A., Ochoa-Zezzatti A., Aguilar-Lobo L.M., Vega-Fernández J.A., 
Natraj S. 

Article 

The analysis and follow up of asphalt infrastructure using image processing techniques has 
received increased attention recently. However, the vast majority of developments have focused 
only on determining the presence or absence of road damages, forgoing other more pressing 
concerns. Nonetheless, in order to be useful to road managers and governmental agencies, the 
information gathered during an inspection procedure must provide actionable insights that go 
beyond punctual and isolated measurements: the characteristics, type, and extent of the road 
damages must be effectively and automatically extracted and digitally stored, preferably using 
inexpensive mobile equipment. In recent years, computer vision acquisition systems have 
emerged as a promising solution for road damage automated inspection systems when integrated 
into georeferenced mobile computing devices such as smartphones. However, the artificial 
intelligence algorithms that power these computer vision acquisition systems have been rather 
limited owing to the scarcity of large and homogenized road damage datasets. In this work, we 
aim to contribute in bridging this gap using two strategies. First, we introduce a new and very large 
asphalt dataset, which incorporates a set of damages not present in previous studies, making it 
more robust and representative of certain damages such as potholes. This dataset is composed of 
18,345 road damage images captured by a mobile phone mounted on a car, with 45,435 instances 
of road surface damages (linear, lateral, and alligator cracks; potholes; and various types of 
painting blurs). In order to generate this dataset, we obtained images from several public datasets 
and augmented it with crowdsourced images, which where manually annotated for further 
processing. The images were captured under a variety of weather and illumination conditions and 
a quality-aware data augmentation strategy was employed to filter out samples of poor quality, 
which helped in improving the performance metrics over the baseline. Second, we trained 
different object detection models amenable for mobile implementation with an acceptable 
performance for many applications. We performed an ablation study to assess the effectiveness of 
the quality-aware data augmentation strategy and compared our results with other recent works, 
achieving better accuracies (mAP) for all classes and lower inference times (3 faster). © 2020 by 
the authors. 
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An econometric approach for the estimation of the mexican yield curves 
volatility index 

del Castillo Penna R.Á., Mora J.A.N., Beatriz Mota Aragón M. 

Article 

In this paper we propose a methodology to measure volatility in Mexican yield curves, including 
the nominal, real and swap rates. To obtain the volatility, we used the GARCH model to estimate 
the volatilities of the first three main principal components of each yield curve. The GARCHs 
obtained of the first three orthogonal components are modelling the volatility of the parallel shift, 
the slope changes (twist) and the changes in curvature (butterfly). To obtain the volatility index, it 
is required to use the variances obtained using the orthogonality of the series added and then 
obtain the square root of the sum. This approach also allows the estimation of defined semi-
positive variance-covariance matrices for the different nodes of the curve that can be used in 
portfolio optimization or in the computation of risk measures. The data for the analysis 
correspond to the market information from October 2015 to November 2017. © 2019 Universidad 
Nacional Autónoma de México, Facultad de Contaduría y Administración. This is an open access 
article under the CC BY-NC-SA (https://creativecommons.org/licenses/by-nc-sa/4.0/) 
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An ensemble of fingerprint matching algorithms based on cylinder codes and 
mtriplets for latent fingerprint identification 

Valdes-Ramirez D., Medina-Pérez M.A., Monroy R. 

Article 

Automatic latent fingerprint identification is beneficial during forensic investigations. Usually, 
latent fingerprint identification algorithms are used to find a subset of similar fingerprints from 
those previously captured on databases, which are finally examined by latent examiners. Yet, the 
identification rate achieved by latent fingerprint identification algorithms is far from those 
obtained by latent examiners. One approach for improving identification rates is the fusion of the 
match scores computed with fingerprint matching algorithms using a supervised classification 
algorithm. This approach fuses the results provided by different lower-level algorithms to improve 
them. Thus, we propose a fusion of fingerprint matching algorithms using a supervised classifier. 
Our proposal starts with two different local matching algorithms. We substitute their global 
matching algorithms with another independent of the local matching, creating two lower-level 
algorithms for fingerprint matching. Then, we combine the output of these lower-level algorithms 
using a supervised classifier. Our proposal achieves higher identification rates than each lower-
level algorithm and their fusion using traditional approaches for most of the rank values and 
reference databases. Moreover, our fusion algorithm reaches a Rank-1 identification rate of 74.03 
% and 71.32 % matching the 258 samples in the NIST SD27 database against 29,257 and 100,000 
references, the two largest reference databases employed in our experiments. © 2020, Springer-
Verlag London Ltd., part of Springer Nature. 
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An eoq inventory model for non-instantaneous deteriorating products with 
advertisement and price sensitive demand under order quantity dependent 

trade credit 

Shaikh A.A., Cárdenas-Barrón L.E. 

Article 

This research work discusses an inventory model in which a supplier provides to the retailer 
different credit periods associated with the order quantity. In the inventory model, it is considered 
that the product's deterioration rate is non-instantaneous in nature. Additionally, an 
advertisement and price sensitive demand is modelled; this kind of demand is appropriate for the 
products for which the demand is influenced by the advertising and price. The main aim of this 
research works is to determine the optimal ordering policy which maximizes the retailer's profit. In 
order to illustrate the proposed inventory model, some numerical examples are solved and a 
sensitivity analysis is presented. © 2020 Universidad de La Habana. All rights reserved. 
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An EOQ inventory model with nonlinear stock dependent holding cost, 
nonlinear stock dependent demand and trade credit 

Cárdenas-Barrón L.E., Shaikh A.A., Tiwari S., Treviño-Garza G. 

Article 

This paper deals with an economic order quantity (EOQ) inventory model under both nonlinear 
stock dependent demand and nonlinear holding cost. This inventory model is developed from 
retailer's point of view, where the supplier offers a trade credit period to the retailer. In this paper, 
we relax the traditional assumption of zero ending inventory level to a non-zero ending inventory 
level. Consequently, the ending inventory level can be positive, zero or negative. When the ending 
inventory level is negative means that the shortages are permitted and partially backlogged with a 
constant backlogging rate. Basically, two inventory models are developed: (i) an inventory model 
with shortage and (ii) an inventory model without shortage. The primary objective of both 
inventory models is to determine the optimal ordering quantity and the ending inventory level 
which maximizes the retailer's total profit per unit time. In order to obtain the optimal solution, 
lemmas, and theorems are derived along with a solution procedure. The proposed inventory 
models are a general framework as several previously published inventory models are particular 
cases of the inventory models derived in this paper. Some numerical examples and a sensitivity 
analysis are conducted to illustrate the findings of the inventory models and some observations 
are also discussed. © 2018 Elsevier Ltd 
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An Explainable Artificial Intelligence Model for Clustering Numerical 
Databases 

Loyola-Gonzalez O., Gutierrez-Rodriguez A.E., Medina-Perez M.A., Monroy R., Martinez-Trinidad 
J.F., Carrasco-Ochoa J.A., Garcia-Borroto M. 

Article 

Nowadays, the international scientific community of machine learning has an enormous campaign 
in favor of creating understandable models instead of black-box models. The main reason is that 
experts in the application area are showing reluctance due to black-box models cannot be 
understood by them, and consequently, their results are difficult to be explained. In unsupervised 
problems, where experts have not labeled objects, obtaining an explanation of the results is 
necessary because specialists in the application area need to understand both the applied model 
as well as the obtained results for finding the rationale behind each obtained clustering from a 
practical point of view. Hence, in this paper, we introduce a clustering based on decision trees 
(eUD3.5), which builds several decision trees from numerical databases. Unlike previous solutions, 
our proposal takes into account both separation and compactness for evaluating a feature split 
without decreasing time efficiency and with no empirical parameter to control the depth of the 
trees. We tested eUD3.5 on 40 numerical databases of UCI Machine Learning Repository, showing 
that our proposal builds a set of high-quality unsupervised decision trees for clustering, allowing us 
to obtain the best average ranking compared with other popular state-of-the-art clustering 
solutions. Also, from the collection of unsupervised decision trees induced by our proposal, a set 
of high-quality patterns are extracted for showing the main feature-value pairs describing each 
cluster. © 2013 IEEE. 
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An exploratory study of factors motivating Mexican women to undertake and 
continue with nutritional programs 

Rodriguez R., Quintanilla C. 

Article 

The purpose of this paper is to study and provide a framework for the motivations of women to 
engage in and maintain a nutritional program in Mexico. Focusing on a physician–dietician 
counseling program, 10 in-depth interviews were conducted with women age 30–60 engaged in 
the program. Two different sets of motivations for women were found, intrinsic and extrinsic, 
consistent with the self-determination theory. A model presents each set of motivations including 
subsets that explain specifically what makes women want to continue a nutrition program. Also, 
marketing implications from these motivations are discussed. © 2020 Taylor & Francis Group, LLC. 
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An imaging and spectroscopic methodology for in situ analysis of ceiling and 
wall decorations in Colonial missions in Northern Mexico from XVII to XVIII 

centuries 

Casanova-González E., Maynez-Rojas M.Á., Mitrani A., Rangel-Chávez I., García-Bucio M.A., 
Ruvalcaba-Sil J.L., Muñoz-Alcócer K. 

Article 

Almost three hundred Spanish colonial missions—or their remains—are scattered over the vast 
state of Chihuahua in northern Mexico. A few of them still display painted decorations on the 
wood ceilings and walls. The decorated areas vary greatly, from the whole ceiling of the main aisle 
to just a few square meters in a lateral chapel, and so does the conservation state of the paintings. 
In this context, the information regarding the paintings’ composition plays a key role in the 
restoration and conservation processes. For the gathering of such information, we propose a 
combined methodology for a fast, non-destructive and non-invasive characterization of such 
paintings with a minimum of techniques. This methodology includes false color infrared imaging as 
a first approach to determine the composition of large areas of the paintings and the homogeneity 
of the materials used in the painted areas, followed by small area analysis by X-ray fluorescence 
and fiber-optics reflectance spectroscopy. This methodology was applied to characterize the 
elemental and molecular composition of the decorations for four missions in Chihuahua in a fast 
and specific manner, revealing the use of a mix of mineral and organic materials including indigo 
and cochineal, and detecting differences between the missions. The methodology presented here 
can be easily applied for the study of a wider number of missions in Chihuahua and other regions 
to provide outstanding information of materials, pictorial techniques and deterioration 
conditions.[Figure not available: see fulltext.] © 2020, The Author(s). 
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An imperfect realignment: the movement of children of immigrants and their 
families from the United States to Mexico 

Hernández-León R., Zúñiga V., Lakhani S.M. 

Article 

Over the past 15 years, hundreds of thousands of children of immigrants and their families have 
moved from the United States to Mexico pushed by different legal and economic expulsion 
factors. Using evidence from a multi-sited, twenty year-long study of Mexican migration to 
Georgia, we analyze the varied educational, linguistic, employment and family reunification 
experiences of children of immigrants in two communities of origin in central and northern 
Mexico. We draw from insights of the political sociology of international migration to contend that 
the movement of children of immigrants and their families to the parental homeland forces the 
realignment of people, state and territory that emigration initially disrupts. We also argue that this 
realignment is imperfect because children of immigrants, especially those who are U.S.-born and 
possess dual citizenship and their families continue to circulate between Mexico and the United 
States, employing mobility strategies and tapping resources located in both countries. © 2019, © 
2019 Informa UK Limited, trading as Taylor & Francis Group. 
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An indirect approach for singular optimal control problems 

Andrés-Martínez O., Biegler L.T., Flores-Tlacuahuac A. 

Article 

In singular optimal control problems, the control is not explicitly defined by the optimality 
conditions. As a consequence, both direct and indirect methods may fail to find a proper solution. 
This situation is common when optimizing the operation of some process systems, such as batch 
and continuous reactors. Some direct strategies that rely on regularization and rigorous or 
heuristic mesh refinement have been recently proposed. In this work, a simple but flexible 
nonlinear programing formulation is presented, with moving finite elements based on an indirect 
approach. It is shown that, despite previously reported drawbacks, indirect methods, when 
properly formulated, are efficient to solve challenging problems. The proposed formulation strictly 
satisfies the optimality and Weierstrass-Erdmann corner conditions at discrete points and provides 
accurate results with short CPU times. Heuristics or sophisticated regularization schemes are not 
required. Two sets of problems were solved to assess the performance of this strategy. © 2020 
Elsevier Ltd 
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An Inflammatory Myofibroblastic Tumor of the Appendix Mimicking an 
Appendicular Malignant Lesion 

Gonzalez-Urquijo M., Romero-Davila A., Kettenhofen S.E., Gonzalez-Ramirez R., Gil-Galindo G. 

Article 

Inflammatory myofibroblastic tumor (IMT) is a very rare lesion of unknown etiology. Cases of IMT 
involving the appendix are exceptional, and they can mimic malignant appendicular tumors. We 
present a case of a 65-year-old man who presented to our emergency room on septic shock and 
acute abdomen secondary to visceral perforation. The patient underwent exploratory laparotomy; 
massive bowel dilatation was encountered, along with 3 L of purulent intraperitoneal fluid and a 
perforated appendicular mass of 6 cm. An appendicectomy was performed. Histopathologic 
examination established the diagnosis of inflammatory pseudotumor with appendiceal 
perforation. This study constitutes the 14th confirmed case report of an appendicular IMT. It is 
important to include IMT in differential diagnoses of appendicular masses to avoid excessive 
resections. © The Author(s) 2020. 

Gonzalez-Urquijo M., Romero-Davila A., Kettenhofen S.E., Gonzalez-Ramirez R., Gil-Galindo G., (2020). An 
Inflammatory Myofibroblastic Tumor of the Appendix Mimicking an Appendicular Malignant Lesion. Clinical 
Pathology, vol. 13, ISSN: 2632010X.



An international university-industry collaboration model to develop supply 
chain competences 

Gámez-Pérez K.M., Sarmiento A.M., Garcia-Reyes H., Velázquez-Martínez J.C. 

Article 

Purpose: The increase in the supply chain complexity demands new professionals who are able to 
deal with the new challenges faced nowadays. The purpose of this work is to propose an 
international university–industry collaboration model to develop supply chain management 
competences in students as a tool for the training of future professionals. 
Design/methodology/approach: This study proposes an international collaboration model to 
develop supply chain competences. The model consists of three main phases from the genesis of 
the collaboration to the assessment of the competence development. This study validates the 
model collaborating with one of the largest retailer companies in Mexico. Findings: Results identify 
collaboration good practices and point at possible improvements for the next model iteration. This 
study identifies four key supply chain competences as part of this model. Three didactic 
approaches (i.e. guidance methods) and two student’s involvement schemes were tested. The 
results show that professors acting as an advisor (i.e. acting as a guider without telling student 
directly what to do or how to do it) plus a voluntary student’s involvement in the project promote 
better competence development. Originality/value: The first contribution of this research is the 
definition of an international collaboration model that promotes competence-based education. 
Also, this study documents good practices for this type of partnership. The second one refers to a 
large-scale model validation (i.e. 14-week experiment in nine different regions of Mexico involving 
a retail company, 20 professor-researchers and more than 100 students). The third contribution 
includes the assessment of different levels of competences development using diverse students’ 
participation schemes and professor’s guidance methods. © 2020, Emerald Publishing Limited. 
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An inventory model for deteriorating items with preservation facility of ramp 
type demand and trade credit 

Shaikh A.A., Panda G.C., Khan M.A.-A., Mashud A.H.M., Biswas A. 

Article 

In this paper, we have described an inventory model for a deteriorating item having preservation 
facility with trade credit policy. The demand for this inventory model is ramp type. Shortages are 
allowed due to the waiting time for the arrival of next lot. In this paper, we have described two 
inventory models due to ramp type demand. We have solved these two inventory models by using 
a separate numerical example. We have supplied concavity of the objective function for each 
model (winner case). Finally, we performed sensitivity analysis for each model and made a 
conclusion accordingly. Copyright © 2020 Inderscience Enterprises Ltd. 
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An iterated greedy algorithm with variable neighborhood descent for the 
planning of specialized diagnostic services in a segmented healthcare system 

Mendoza-Gómez R., Ríos-Mercado R.Z., Valenzuela-Ocaña K.B. 

Article 

In this paper, a problem arising in the planning of specialized diagnostic services in a segmented 
public healthcare system is addressed. The problem consists of deciding which hospitals will 
provide the service and their capacity levels, the allocation of demand in each institution, and the 
reallocation of uncovered demand to other institutions or private providers, while minimizing the 
total equivalent annual cost of investment and operating cost required to satisfy all the demand. 
An associated mixed-integer linear programming model can be solved by conventional branch and 
bound for relatively small instances; however, for larger instances the problem becomes 
intractable. To effectively address larger instances, a hybrid metaheuristic framework combining 
iterated greedy (IGA) and variable neighborhood descent (VND) components for this problem is 
proposed. Two greedy construction heuristics are developed, one starting with an infeasible 
solution and iteratively adding capacity and the other starting with a feasible, but expensive, 
solution and iteratively decrease capacity. The iterated greedy algorithm includes destruction and 
reconstruction procedures. Four different neighborhood structures are designed and tested within 
a VND procedure. In addition, the computation of local search components benefit from an 
intelligent exploitation of problem structure since, when the first-level location variables (hospital 
location and capacity) are fixed, the remaining subproblem can be solved efficiently as it is very 
close to a transshipment problem. All components and different strategies were empirically 
assessed both individually and within the IGA-VND framework. The resulting metaheuristic is able 
to obtain near optimal solutions, within 3% of optimality, when tested over a data base of 60-to 
300-hospital instances. © 2020, American Institute of Mathematical Sciences. 
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An optimization tool to dimension innovative home health care services with 
devices and disposable materials 

Regis-Hernández F., Carello G., Lanzarone E. 

Article 

Home health care (HHC) consists of care services provided to patients at their domicile rather than 
in hospitals or other health facilities. HHC human resources are largely studied in the optimization 
literature, to improve service quality and efficiency. However, the growth of complex HHC services 
that include the delivery of devices and disposable materials makes it necessary to include them in 
the decision-making process together with human resources. In fact, they may represent a high 
cost item, and their release may affect the scheduling of HHC visits. Unfortunately, as far as our 
knowledge, devices and materials are not considered together with the technical staff required to 
support their utilization. In this paper, we address the dimensioning problem for new HHC services 
that also involve devices and materials, considering the joint dimensioning of human and material 
resources. We include three categories of staff (nurses, physicians and technicians), a set of 
devices and a set of materials; also, we assume that the requirements from patients are in terms 
of frequencies, i.e., the maximum number of days between two consecutive visits, two supplies of 
a material or two uses of a device. We propose a linear programming model and a matheuristic 
approach for solving instances of realistic dimension. The model allows determining the number of 
nurses, physicians, and technicians to be hired, as well as the number of devices to be acquired to 
meet the demand. As for the matheuristics, we combine a decomposition step and a heuristics 
inspired by the Local Branching idea. Results show the capability of the approach to solve the 
problem and provide good dimensioning solutions, which can be actually adopted in real-life 
problems. Moreover, the matheuristic approach performs well in a variety of instances. © 2019, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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An unusual cause of respiratory failure 

Saltijeral S.N., Cabanillas M., Kleiman A., Grosu H.B. 

Article 

The present report describes the case of a 65-year-old white woman with a longstanding diagnosis 
of medullary thyroid cancer with metastatic disease and an extensive surgical history. She 
presented with late-onset folliculitis, hypertension, parkinsonian-type syndrome, and respiratory 
muscle weakness, and she developed chronic hypercapnic respiratory failure during treatment 
with Vandetanib. Her symptoms improved with reduction of the dosage but then worsened again 
when the dosage was increased. Prescribing physicians should reduce the dose of Vandetanib to 
the minimal levels required for therapeutic effect to avoid potentially life-threatening toxic effects. 
© 2020 The Author(s) 
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Analyses of the Genetic Polymorphisms rs3740199 and rs1871054 of the 
ADAM12 Gene and the Alleles at the rs2073508 Loci of the TGFB1 Gene and 

Their Contribution to Susceptibility to Primary Knee Osteoarthritis 

Aguilar Muñiz L.S., González Galarza F.F., Arguello Astorga R., Prieto Hinojosa A.I., Hernández 
Terán F., Méndez Hernández A., Espino Silva P.K., Blanco García F.J., Arellano Pérez Vertti R.D. 

Article 

Aims: To analyze the association of polymorphisms in the ADAM12 (rs3740199 and rs1871054) 
and TGFB1 (rs2073508) genes with knee osteoarthritis (KOA) in a population from northern 
Mexico. Methods: A total of 296 individuals were included in the study. Primary KOA was 
confirmed according to the criteria established by the American College of Rheumatology. A real-
time PCR-based DNA genotyping method was used to evaluate the rs3740199, rs1871054, and 
rs2073508 polymorphisms in 132 cases and 164 controls. Results: Our results demonstrate that 
the ADAM12 rs3740199 polymorphism was significantly associated with primary KOA under the 
recessive model (p = 0.036). However, after performing a multinomial logistic regression model, 
no significant association was found (p = 0.722). Furthermore, no associations for the rs1871054 
and rs2073508 polymorphisms were observed in this study. Conclusion: These findings suggest 
that polymorphisms within the ADAM12 and TGFB1 genes may not have a significant influence on 
primary KOA susceptibility in the Mexican Mestizo population; however, inclusion of other ethnic 
groups and a larger sample size are needed to more fully analyze the role of these polymorphisms 
with KOA risk. © Copyright 2020, Mary Ann Liebert, Inc., publishers 2020. 
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Analysing dialogue in STEM classrooms in Ecuador: A dual socioeconomic 
context in a high school 

Ching-Chiang L.-W.C., Fernández-Cárdenas J.M. 

Article 

Science, Technology, Engineering and Maths education (STEM Education) is presented as a way to 
reduce marginalisation and promote inclusion in developing countries. This qualitative study aims 
to identify ways of reducing marginality and promoting inclusion through dialogic and 
transformative learning by high school teachers of the New Harvest School (NHS), particularly in 
STEM Education. Method: The study was carried out within the framework of the critical social 
approach identifying four characteristics of dialogism. The data comprised ethnographic 
observations of classes, and interviews with the selected teachers, the vice-chancellor and the 
administrator of the institution. Results: The dialogic characteristics of sequentiality, positioning, 
historicity and plurality were found in the science classes taught by the institution. Teachers have 
curricular knowledge capabilities regarding STEM education; however, recommendations were 
presented regarding the dialogic training that teachers should have, which made this study 
particularly relevant for improving teachers' skills in this field. This article suggests options to 
create spaces for the use of educational dialogue and a liberating practice of education. © 2020 
The Author(s). 

Ching-Chiang L.-W.C., Fernández-Cárdenas J.M., (2020). Analysing dialogue in STEM classrooms in Ecuador: 
A dual socioeconomic context in a high school. Journal of New Approaches in Educational Research, vol. 9, 
pp. 194-215. ISSN: 22547339.



Analysis and design of the web game on descriptive statistics through the 
addie model, data science and machine learning 

Salas-Rueda R.-A., Salas-Rueda É.-P., Salas-Rueda R.-D. 

Article 

This mixed research aims to analysis and design the Web Game On Descriptive Statistics (WGODS) 
through the ADDIE model, data science and machine learning. The sample consists of 61 students 
from a university in Mexico. WGODS is a technological tool (quiz game) that presents various 
questions and answers about statistics (quantitative and qualitative data). The results of the linear 
regression (machine learning) indicate that the content and aesthetics of WGODS have a positive 
influence on the educational process. The ADDIE model allows the organization of WGODS 
considering the needs of the students. Also, data science identifies 4 predictive models on the use 
of WGODS in the field of statistics through the decision tree technique. Finally, teachers can 
transform the organization and development of school activities through the ADDIE model and 
technology. In particular, WGODS improves the educational process on the quantitative and 
qualitative data through a pleasant, attractive, simple, easy and useful web interface. © 2020 
International Journal of Education in Mathematics, Science and Technology. All rights reserved. 
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Analysis and Validation for an Inverter-side Current Controller in LCL Grid-
connected Power Systems 

Sosa J.M., Martinez-Rodriguez P.R., Escobar G., Vazquez G., Valdez-Fernandez A.A.,  
Martinez-Garcia J.F. 

Article 

Transformerless grid-connected inverters offer greater efficiencies when transferring power from 
renewable energy sources to the electrical grid. If the grid-inverter connection is done with an LCL 
filter, high attenuation of switching harmonics is achieved while preserving a small-size output 
filter. However, damping must be included in the controller to assure closed-loop stability. This 
paper proposes a reference computation methodology for the inverter-side current feedback in a 
photovoltaic (PV) generation system connected to the grid through an LCL filter. Theoretical 
analysis of the closed-loop system stability and of the steady-state performance are presented as 
well as experimental validation of the closed-loop performance. The feedback controller includes 
active damping and relies on a resonant control structure which improves the ability of dealing 
with grid harmonic distortion. The controller uses a reduced set of measurements, which requires 
the inverter-side current and grid voltage only, and assures a power factor close to unity. © 2013 
State Grid Electric Power Research Institute. 
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Analysis for Disease Gene Association Using Machine Learning 

Sikandar M., Sohail R., Saeed Y., Zeb A., Zareei M., Khan M.A., Khan A., Aldosary A., Mohamed E.M. 

Article 

To recognize the basis of disease, it is essential to determine its underlying genes. Understanding 
the association between underlying genes and genetic disease is a fundamental problem regarding 
human health. Identification and association of genes with the disease require time consuming 
and expensive experimentations of a great number of potential candidate genes. Therefore, the 
alternative inexpensive and rapid computational methods have been proposed that can identify 
the candidate gene associated with a disease. Most of these methods use phenotypic similarities 
due to the fact that genes causing same or similar diseases have less variation in their sequence or 
network properties of protein-protein interactions based on-premises that genes lie closer in 
protein interaction network that causes the similar or same disease. However, these methods use 
only basic network properties or topological features and gene sequence information or biological 
features as a prior knowledge for identification of gene-disease association, which restricts the 
identification process to a single gene-disease association. In this study, we propose and analyze 
some novel computational methods for the identification of genes associated with diseases. Some 
advance topological and biological features that are overlooked currently are introducing for 
identifying candidate genes. We evaluate different computational methods on disease-gene 
association data from DisGeNET in a 10-fold cross-validation mode based on TP rate, FP rate, 
precision, recall, F-measure, and ROC curve evaluation parameters. The results reveal that various 
computational methods with advanced feature set outperform previous state-of-the-art 
techniques by achieving precision up to 93.8%, recall up to 93.1%, and F- measure up to 92.9%. 
Significantly, we apply our methods to study four major diseases: Thalassemia, Diabetes, Malaria, 
and Asthma. Simulation results show that the proposed Deep Extreme Learning Machine (DELM) 
gives more accurate results as compared to previously published approaches. © 2013 IEEE. 
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simulation in undergraduate students  

Segura Azuara N.D.L.Á., Eraña Rojas I.E., Valeria Luna-de-la-Garza M., Castorena-Ibarr J.,  
López Cabrera M.V. 

Article 

Introduction: The first clinical encounters trigger strong feelings and emotions in medical students, 
when facing complex illnesses, and by feelings of guilt of «using patients’ sufferings» for their 
learning purposes. Clinical simulation offers them an opportunity for experiencing anxiety in a safe 
environment prior to being involved in the hospital. The objective of this work was to assess the 
level of anxiety in the first clinical encounters through clinical simulation experiences in 
undergraduate students. Material and methods: We used the Inventory of Anxiety in Clinical 
Simulation Scenarios in a sample of 49 students. This instrument is made up of 25 items grouped 
into 7 factors. ANOVA test was considered to evaluate the trends by factor, for the analysis of the 
data. Results: We found an average of 2.67. In considering the gender as a factor, significant 
difference was obtained by using ANOVA (P = 0.016). The results of trends by factor show 
significant differences in corporal expressions (P = 0.003), concern about how others perceive me 
(P = 0.007) and worries about self-image (P = 0.019). Discussion: Assessment is of great value in 
medical school programs, where it becomes one of the vital elements in designing each activity 
developed throughout the career. Anxiety is present along the training program, having a positive 
or negative impact on student learning and performance, according to the way it is handled. 
Assessing knowledge and skills is imperative, therefore both anxiety and assessment go hand in 
hand. Different types of assessment can generate different levels and manifestations of anxiety in 
students. © 2019 Elsevier España, S.L.U. 
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Analysis of assessment practices with multiple cases methodology related to 
international learning assessment standards  

Ramos-Monobe A., Gallardo-Córdova K., Camacho-Gutiérrez D. 

Article 

This article is the result of four case studies in Mexico and Colombia with students from the 
Learning Evaluation course (Gallardo Córdova, 2017) of an online postgraduate program in 
education. The study aimed to analyze the participants'decisions based on the results of a 
diagnostic questionnaire on learning assessment practices. The students' decisions relate to the 
preparation of materials or the change in practices to influence the conduct of the summative and 
formative evaluation. Eighteen teachers and management staff members participated in the four 
cases analyzed. The main results were to understand that, in most cases, decision making was 
more inclined to consolidate the theoretical aspects that sustain the practices, such as the 
definition of types of evaluation, integration of learning taxonomies, instrumentation, and 
feedback. Likewise, in terms of international standards stated by the Joint Committee on 
Standards for Educational Evaluation (JCSEE), especially those related to the Utility, Feasibility and 
Ethics were integrated into the decision making to educate and sensitize teachers. The complexity 
and the demand for the time required by the evaluation processes were confirmed, specifically 
those of a formative nature. It is concluded that the process carried out allows the participants to 
reflect on the evaluation practices for a continuous improvement. © 2020 Universidad Nacional. 
All rights reserved. 
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Analysis of microstructural parameters and quantification of phases in a 
plasma-nitrided AISI 4140 steel 

Medina A., Oseguera J., Carreón H., Ibarra J., Aguilar C. 

Article 

It is well known that plasma nitriding improves the mechanical, tribological, and corrosion-
resistance properties of low-alloy steels. Nitride formation on the surface of the material could be 
the cause of these changes. However, there is no information specifically regarding the analysis 
and quantification of microstructural parameters produced after a nitriding plasma treatment on 
AISI 4140 steel. This work aims to determine the microstructural parameters (crystallite size and 
microstrain) and to quantify the nitride phases formed on the surface of the alloy by the nitriding 
treatment in order to find a possible correlation with the values of microhardness. The 
microstructural parameters and phase quantification were calculated from a Rietveld analysis 
using Materials Analysis Using Diffraction (MAUD) software. The results indicate that 
characteristics, such as phase, composition and thickness, can be easily changed by varying the 
working parameters. The obtained microhardness value increases with the presence of a γ′-Fe4N 
phase. Correlations between the microhardness, and corresponding microstructural parameters 
and phase quantification of the nitrided surface are discussed. © 2020 Informa UK Limited, trading 
as Taylor & Francis Group. 
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Analysis of ocular surface damage and visual impact in patients with primary 
and secondary Sjögren syndrome 

Villarreal-Gonzalez A.J., Jocelyn Rivera-Alvarado I., Rodriguez-Gutierrez L.A., Rodriguez-Garcia A. 

Article 

The objective of this study is to review the ocular surface changes and complications of patients 
with Sjögren syndrome and assess their visual impact. A retrospective, cross-sectional, 
observational, and descriptive study of patients with Sjögren syndrome diagnosed according to the 
American–European Consensus Group criteria was designed. Data including age, gender, the 
reason for consultation, associated systemic disease, visual acuity, and ocular complications were 
recorded. Dry eye tests including tear meniscus thickness; tear film break-up time; ocular surface 
staining (fluorescein and lissamine green); and Schirmer I test were performed. A total of 249 
patients, 233 women (93.6%) and 16 men (6.4%) were studied. Meibomian gland dysfunction was 
found in 46% (n = 229 eyes) patients; shortened tear film break-up time in 44% (n = 220 eyes); 
decreased tear meniscus in 49% (n = 243 eyes); significant superficial punctate keratopathy in 49% 
(n = 242 eyes); a mean ocular surface staining score of 5.92 points; and a low score for Schirmer I 
test (mean = 5.4 mm). Eyes with a 4 + corneal fluorescein score showed the worst BCVA (mean = 
0.63 ± 0.66 LogMAR, ≤ 20/80 Snellen eq., 95% CI 0.29–0.97), compared to 1 + to 3 + scores (mean 
= 0.211 ± 0.37 LogMAR, 20/32 Snellen eq., 95% CI 0.53–1.15). Ten eyes (4.0%) presented central 
corneal ulceration with a mean visual acuity of 20/500 (96% visual loss). Ocular surface alterations 
related to severe dry eye and complications from Sjögren syndrome may have a significant impact 
on visual acuity. Secondary Sjögren syndrome to rheumatoid arthritis had the worse dry eye 
prognosis, visual outcome, and ocular complications. © 2020, Springer-Verlag GmbH Germany, 
part of Springer Nature. 
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Analysis of the Effect of the Orthotropic Thermal Conductivity Tensor During 
Microwave-Based Heat Treatment of a Core–Shell Spherical System 

Cruz-Duarte J.M., Amaya I., Correa R. 

Article 

In this article, we propose a numerical analysis of the effect of the orthotropic tensor of thermal 
conductivity during microwave heating of a heterogeneous core–shell morphology. The core is 
made of a material with high thermal conductivity, whose dielectric loss coefficient guarantees 
high microwave energy to heat conversion. This type of morphology has a high potential for use in 
the ablation of tumors, chemotherapy, drug release, and enhancing nano-catalysis, among other 
applications. Nonetheless, the effect of orthotropic thermal conductivity has not been extensively 
studied. The system under analysis is a core surrounded by two shells, which are made of 
materials whose thermal conductivities vary orthogonally. The thermal model consists of a system 
of three time-dependent coupled parabolic partial differential equations. Such a model is 
numerically solved using finite elements, and assuming a thermal conductivity tensor for each 
layer. A strong effect of this type of anisotropy was observed on temperature profiles compared to 
traditional isotropic materials. Besides, the symmetric release of its internally generated energy 
was seriously affected. Selected simulated experimental scenarios are presented. © 2020, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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Analysis of the impact of the 2014 financial reforms on Mexican cooperative 
financial institutions  

Cruz Lázaro L.M., Pérez Sosa F.A. 

Article 

The aim of this paper is to determine if the 2014 reforms on the regulations of the Mexican 
Cooperative Financial Institutions, had an impact on the growth of such entities, wich facilitate 
financial inclusion. To this end, we analyzed six databases of the Cooperative Financial Institutions 
(SOCAPS in Spanish) from Mexico: two related to their behavior (number of companies and 
number of branches), and, four of them, as proxies for financial inclusion (loan accounts, divided 
into commercial, consumption and housing). These six databases were analyzed using the Chow 
test for structural stability, and the structural analysis with dummies, on the basis that the 
financial reform caused a structural change in 2014. In addition, we observed the trend in the 
behavior of the six databases from a graphical perspective. The results show the financial reform 
of 2014 actually caused a structural change in five of the six analyzed variables, as well, that, in the 
cases where the structural change occurs, this was both in the slope and in the ordinate, thus, this 
affected both the trend, and the number of variables. Based on this results, we concluded: a) the 
financial reform of 2014 actually caused a structural change in the SOCAPS; b) the financial reform 
had a positive impact on the growth of Mexican SOCAPS, that caused an increase in the number of 
companies and branches; c) the financial reform increased the amount of credits granted by 
SOCAPS, which positively impacts financial inclusion; and, c) the objectives of the 2014 financial 
reform were achieved. © 2020 Universidad Complutense de Madrid. All rights reserved. 
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Analysis of the peculiar American use of the particle 'hasta' in the city of 
Monterrey, Mexico  

Kosíková P., Guerra Y.M.C. 

Article 

'Hasta' as a particle has been an element of discussion, since its use shows differences depending 
on the linguistic communities of the Spanish language; one of the highlights in this debate is that 
American Spanish has considered non-prescriptive effects in multiple works dedicated to the 
functions of this particle. The present study, by means of examples taken from the macrocorpus 
“El habla de Monterrey”, contrasts the evidence of oral production of the use of 'hasta' with the 
theory as presented in grammar manuals and lexicographical works. The main hypothesis that 
supports this work is that American Spanish has had a different development from Peninsular 
Spanish, and the main objective is to describe and illustrate the use that speakers of the city of 
Monterrey give to this particle. © 2020 Faculty of Arts. All rights reserved. 
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Analysis of the presence of most best-ranked universities on social 
networking sites 

Valerio-Ureña G., Herrera-Murillo D., Madero-Gómez S. 

Article 

Universities are becoming aware of the importance of social networking sites for the 
reinforcement of their institutional brands. This study was conducted to analyze the extent to 
which best-ranked universities use social networking sites. A quantitative methodology and digital 
methods were used to measure the social media presence of the first 400 universities listed in the 
QS (Quacquarelli Symonds) World University Ranking 2018. The results reveal a high degree of 
involvement of those universities on social media; some factors that are associated with significant 
differences in the adoption of social networking sites include the public versus private 
management model, the level of academic prestige, and the region of origin. © 2020 by the 
authors. 
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Analysis of the Relationship between Metalloprotease-9 and Tau Protein in 
Alzheimer's Disease 

Hernandes-Alejandro M., Montaño S., Harrington C.R., Wischik C.M., Salas-Casas A., Cortes-
Reynosa P., Perez Salazar E., Cazares-Apatiga J., Apatiga-Perez R., Ontiveros Torres M.A., Perry G., 

Pacheco-Herrero M., Luna-Muñoz J. 

Article 

Background: Neurofibrillary tangles (NFTs) and amyloid plaques are the neuropathological 
hallmarks in brains with Alzheimer's disease (AD). Post-translational modifications of tau, such as 
phosphorylation and truncation, have been proposed as initiators in the assembly of the abnormal 
paired helical filaments that constitute the NFTs. Neurons and NFTs are sites of matrix 
metalloproteinases (MMPs). Objective: The aim of this study was to analyze the relationship of 
MMP-9 and tau protein in brain samples with AD. Methods: This study was performed on brain 
tissue samples from patients with early, moderate, and late AD. MMPs and tau levels were 
analyzed by western blot and gelatin-substrate zymography. Immunofluorescence techniques and 
confocal microscopy were used to analyze the presence of both proteins in NFTs. Further, 
molecular dynamics simulations (MDS) and protein-protein docking were conducted to predict 
interaction between MMP-9 and tau protein. Results: MMP-9 expression was greatest in 
moderate and late AD, whereas MMP-2 expression was only increased in late-stage AD. 
Interestingly, confocal microscopy revealed NFTs in which there was co-localization of MMP-9 and 
tau protein. MDS and protein-protein docking predictions indicate that a high-affinity complex can 
be formed between MMP-9 and full-length tau protein. Conclusion: These observations provide 
preliminary evidence of an interaction between these two proteins. Post-translational 
modifications of tau protein, such as C-terminal truncation or phosphorylation of amino acid 
residues in the MMP-9 recognition site and conformational changes in the protein, such as folding 
of the N-terminal sequence over the three-repeat domain, could preclude the interaction between 
MMP-9 and tau protein during stages of NFT development. © 2020 - IOS Press and the authors. All 
rights reserved. 
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Analytic aplanatic singlet lens: setting and design for three-point objects and 
images in the meridional plane 

González-Acuña R.G., Chaparro-Romo H.A., Gutiérrez-Vega J.C. 

Article 

We present the setting and design of an aplanatic optical system for three-point objects and 
images. The system is composed of a singlet aspheric lens and its entrance pupil. The aspheric lens 
and the entrance pupil are such that the three-point images and objects lay on the same plane. 
The image at the center is free of spherical aberration, and the other off-axis images are free of 
coma. © 2020 Society of Photo-Optical Instrumentation Engineers (SPIE). 
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Analytic design of a spherochromatic singlet 

González-Acuña R.G., Gutiérrez-Vega J.C. 

Article 

We derive the analytic formula of the output surface of a spherochromatic lens. The analytic 
solution ensures that all the rays for a wide range of wavelengths fall inside the Airy disk. So, its 
amount of spherical aberration is small enough to consider the lens as diffracted limited. We test 
the singlet lens using ray-tracing methods and find satisfactory results, including spot diagram 
analysis for three different Abbe wavelengths. © 2019 Optical Society of America 
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Analytic solution of the eikonal for a stigmatic singlet lens 

González-Acu&ntilde;a R.G., Chaparro-Romo H.A., Gutiérrez-Vega J.C. 

Article 

We present the analytic solution of the eikonal equation for the stigmatic singlet lens. The solution 
is obtained by applying the homotopy that follows the Fermat principle of the stigmatic singlet 
lens. An illustrative example is discussed. © 2020 IOP Publishing Ltd. 
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Analyzing structural alterations of mitochondrial intermembrane space 
superoxide scavengers cytochrome-c and SOD1 after methylglyoxal 

treatment 

Mercado-Uribe H., Andrade-Medina M., Espinoza-Rodríguez J.H., Carrillo-Tripp M.,  
Scheckhuber C.Q. 

Article 

Mitochondria are quantitatively the most important sources of reactive oxygen species (ROS) 
which are formed as by-products during cellular respiration. ROS generation occurs when single 
electrons are transferred to molecular oxygen. This leads to a number of different ROS types, 
among them superoxide. Although most studies focus on ROS generation in the mitochondrial 
matrix, the intermembrane space (IMS) is also important in this regard. The main scavengers for 
the detoxification of superoxide in the IMS are Cu, Zn superoxide dismutase (SOD1) and 
cytochrome-c. Similar to ROS, certain reactive carbonyl species are known for their high reactivity. 
The consequences are deleterious modifications to essential components compromising cellular 
functions and contributing to the etiology of severe pathological conditions like cancer, diabetes 
and neurodegeneration. In this study, we investigated the susceptibility of SOD1 and cytochrome-c 
to in vitro glycation by the dicarbonyl methylglyoxal (MGO) and the resulting effects on their 
structure. We utilized experimental techniques like immunodetection of the MGO-mediated 
modification 5-hydro-5-methylimida-zolone, differential scanning calorimetry, fluorescence 
emission and circular dichroism measurements. We found that glycation of cytochrome-c leads to 
monomer aggregation, an altered secondary structure (increase in alpha helical content) and 
slightly more compact folding. In addition to structural changes, glycated cytochrome-c displays an 
altered thermal unfolding behavior. Subjecting SOD1 to MGO does not influence its secondary 
structure. However, similar to cytochrome-c, subunit aggregation is observed under denaturating 
conditions. Furthermore, the appearance of a second peak in the calorimetry diagram indirectly 
suggests de-metallation of SOD1 when high MGO levels are used. In conclusion, our data 
demonstrate that MGO has the potential to alter several structural parameters in important 
proteins of energy metabolism (cytochrome-c) and antioxidant defense (cytochrome-c, SOD1). © 
2020 Mercado-Uribe et al. This is an open access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original author and source are credited. 

Mercado-Uribe H., Andrade-Medina M., Espinoza-Rodríguez J.H., Carrillo-Tripp M., Scheckhuber C.Q., (2020). 
Analyzing structural alterations of mitochondrial intermembrane space superoxide scavengers cytochrome-c 
and SOD1 after methylglyoxal treatment. PLoS ONE, vol. 15, ISSN: 19326203.



ANN based MRAC-PID controller implementation for a furuta pendulum 
system stabilization 

Mendez E., Baltazar-Reyes G., MacIas I., Vargas-Martinez A., De Jesus Lozoya-Santos J.,  
Ramirez-Mendoza R., Morales-Menendez R., Molina A. 

Article 

Nowadays, process automation and smart systems have gained increasing importance in a wide 
variety of sectors, and robotics have a fundamental role in it. Therefore, it has attracted greater 
research interests; among them, Underactuated Mechanical Systems (UMS) have been the subject 
of many studies, due to their application capabilities in different disciplines. Nevertheless, control 
of UMS is remarkably more difficult compared to other mechanical systems, owing to their non-
linearities caused by the presence of fewer independent control actuators with respect to the 
degrees of freedom of the mechanism (which characterizes the UMS). Among them, the Furuta 
Pendulum has been frequently listed as an ideal showcase for different controller models, 
controlled often through non-lineal controllers like Sliding-Mode and Model Reference Adaptive 
controllers (SMC and MRAC respectively). In the case of SMC the chattering is the price to be paid, 
meanwhile issues regarding the coupling between control and the adaptation loops are the main 
drawbacks for MRAC approaches; coupled with the obvious complexity of implementation of both 
controllers. Hence, recovering the best features of the MRAC, an Artificial Neural Network (ANN) is 
implemented in this work, in order to take advantage of their classification capabilities for non-
linear systems, their low computational cost and therefore, their suitability for simple 
implementations. The proposal in this work, shows an improved behavior for the stabilization of 
the system in the upright position, compared to a typical MRAC-PID structure, managing to keep 
the pendulum in the desired position with reduced oscillations. This work, is oriented to the real 
implementation of the embedded controller system for the Furuta pendulum, through a 
Microcontroller Unit (MCU). Results in this work, shows an average 58:39% improvement 
regarding the error through time and the effort from the controller. © 2020 ASTES Publishers. All 
rights reserved. 
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Antiautomorphisms and biantiautomorphisms of some finite abelian groups 

López-Aguayo D., Aguayo S.L. 

Article 

We extend the concepts of antimorphism and antiautomorphism of the additive group of integers 
modulo n, given by Gaitanas Konstantinos, to abelian groups. We give a lower bound for the 
number of antiautomorphisms of cyclic groups of odd order and give an exact formula for the 
number of linear antiautomorphisms of cyclic groups of odd order. Finally, we give a partial 
classification of the finite abelian groups which admit antiautomorphisms and state some open 
questions. © 2020 by the authors. 
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Antibacterial and cytotoxic activities of new sphingolipids and other 
constituents isolated from Cissus incisa leaves 

Nocedo-Mena D., Rivas-Galindo V.M., Navarro P., Garza-González E., González-Maya L., Ríos M.Y., 
García A., Ávalos-Alanís F.G., Rodríguez-Rodríguez J., Camacho-Corona M.D.R. 

Article 

Cissus incisa is used in traditional Mexican medicine to treat certain ailments, infectious or 
cancerous diseases. Excepting for our previous research, this species had no scientific reports 
validating its traditional use. In this study, we evaluated the antibacterial and cytotoxic properties 
of the sphingolipids and others phytocompounds isolated from C. incisa leaves to increase the 
scientific knowledge of the Mexican flora. The antibacterial activity was evaluated against Gram-
positive and Gram-negative bacteria by the Microdilution method. Meanwhile, the cytotoxic 
potential was determined on six human cancer cells: PC3, Hep3B, HepG2, MCF7, A549, and HeLa; 
using an aqueous solution cell proliferation assay kit. A cell line of immortalized human 
hepatocytes (IHH) was included as a control of non-cancerous cells. Selectivity index (SI) was 
determined only against the hepatocellular carcinoma cell lines. The phytochemical investigation 
of C. incisa leaves resulted in the isolation and characterization of five compounds: 2-(2′-
hydroxydecanoyl amino)-1,3,4-hexadecanotriol-8-ene (1), 2,3-dihydroxypropyl tetracosanoate (2), 
β-sitosterol-D-glucopyranoside (3), α-amyrin-3-O-β-D-glucopyranoside (4), and a mixture of 
cerebrosides (5). Until now, this is the first report of the sphingolipids (1), (5-IV) and (5-V). Only the 
compound (4) and cerebrosides (5) exhibited antibacterial activity reaching a MIC value of 100 
μg/mL against Pseudomonas aeruginosa resistant to carbapenems. While, the acetylated derivate 
of (3), compound (3Ac) showed the best cytotoxic result against PC3 (IC50 = 43 ± 4 μg/mL) and 
Hep3B (IC50 = 49.0 ± 4 μg/mL) cancer cell lines. Likewise, (3Ac) achieved better SI values on HepG2 
and Hep3B cell lines. This research reveals the importance of study medicinal plants, to identify 
bioactive molecules as sources of potential drugs. The presence of these compounds allows us to 
justify the use of this plant in traditional Mexican medicine. © 2020 The Author(s)Natural product 
chemistry; Cissus incisa; traditional medicine; Sphingolipids; antibacterial activity; cytotoxic 
activity. © 2020 The Author(s) 
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Anticancer potential of dihydrocaffeic acid: a chlorogenic acid metabolite  

Santana-Gálvez J., Villela Castrejón J., Serna-Saldívar S.O., Jacobo-Velázquez D.A. 

Article 

Chlorogenic acid is a well-known nutraceutical, but it is extensively metabolized by the body. More 
valuable information can be obtained from its metabolites. Dihydrocaffeic acid is a metabolite of 
chlorogenic acid and has shown antioxidant, cardioprotective, and neuroprotective effects; 
however, information about its anticancer activity is very scarce. Therefore, the main objective of 
this study was to determine the anticancer potential of dihydrocaffeic acid. The cancer cell lines 
used were MCF-7, Hep-G2, PC-3, and HCT-116, while HDFa was used as healthy cells. The cytotoxic 
concentrations to kill 50%, 75%, and 90% of the cells (CC50, CC75, CC90) were determined using 
the MTS assay. Dihydrocaffeic acid was significantly more cytotoxic for most cancer cell lines, 
including MCF-7, PC-3, and HCT-116, compared with HDFa; however, Hep-G2 was significantly 
more resistant than HDFa. Dihydrocaffeic acid is a potential candidate for cancer prevention and 
treatment. The mechanism of action remains to be elucidated. © 2020, © 2020 The Author(s). 
Published with license by Taylor & Francis Group, LLC. 
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Anticipatory Detection of Self-Paced Rehabilitative Movements in the Same 
Upper Limb from EEG Signals 

Hernandez-Rojas L.G., Montoya O.M., Antelis J.M. 

Article 

Currently, one of the challenges in EEG-based brain-computer interfaces (BCI) for 
neurorehabilitation is the recognition of the intention to perform different movements from the 
same limb. This would allow finer control of neurorehabilitation and motor recovery devices by 
end-users. To address this issue, we assess the feasibility of recognizing two rehabilitative right 
upper-limb movements from pre-movement EEG signals. These rehabilitative movements were 
performed self-selected and self-initiated by the users using a motor rehabilitation robotic device. 
This work proposes anticipatory detection scenarios that discriminate EEG signals corresponding 
to non-movement state and movement intentions of two same-limb movements. The studied 
movements were discriminated above the empirical chance levels for all proposed detection 
scenarios. Percentages of correctly anticipated trials ranged from 64.3% to 77.0%, and the 
detection times ranged from 620 to 300 ms prior to movement initiation. The results of these 
studies indicate that it is possible to detect the intention to perform two different movements of 
the same upper limb and non-movement state. Based on these results, the decoding of the 
movement intention could potentially be used to develop more natural and intuitive robot-
assisted neurorehabilitation therapies. © 2013 IEEE. 
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Antifungal and anti-aflatoxigenic activity of Heliopsis longipes roots and 
affinin/spilanthol against Aspergillus parasiticus by downregulating the 
expression of alfD and aflR genes of the aflatoxins biosynthetic pathway 

Buitimea-Cantúa G.V., Buitimea-Cantúa N.E., del Refugio Rocha-Pizaña M., Rosas-Burgos E.C., 
Hernández-Morales A., Molina-Torres J. 

Article 

In the present study, ethanolic extract from Heliopsis longipes roots and affinin/spilanthol against 
Aspergillus parasiticus growth and aflatoxins production were studied in relation to the expression 
of aflD and aflR, two key genes of aflatoxins biosynthetic pathway. Phytochemical analysis of the 
ethanolic extract by GC-EIMS identified affinin/spilanthol (7.84 ± 0.27 mg g−1) as the most 
abundant compounds in H. longipes roots. The antifungal and anti-aflatoxigenic assays showed 
that affinin/spilanthol at 300 µg mL−1 produced the higher inhibition of radial growth (95%), as 
well as, the higher aflatoxins production inhibition (61%) in comparison to H. longipes roots (87% 
and 48%, respectively). qRT-PCR revealed that the expression of aflD and aflR genes showed a 
higher downregulation in affinin/spilanthol at 300 µg mL−1. The expression ratio of alfD was 
suppressed by affinin/spilanthol in 79% and aflR in 84%, while, a lower expression ratio 
suppressed by H. longipes was obtained, alfD (55%) and aflR (59%). Affinin/spilanthol possesses 
higher antifungal and anti-aflatoxigenic activity against A. parasiticus rather than H. longipes roots, 
and this anti-aflaxotigenic activity occurring via downregulation of the aflD and aflR genes. Thus, 
H. longipes roots and affinin/spilanthol can be considered potent antifungal agents against 
aflatoxigenic fungus, especially, affinin/spilanthol. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Natural killer (NK) cells participate in immunity against several pathogens by exerting cytotoxic 
and cytokine-production activities. Some NK cell subsets also mediate recall responses that 
resemble memory of adaptive lymphocytes against antigenic and non-antigenic stimuli. The C-X-C 
motif chemokine receptor 6 (CXCR6) is crucial for the development and maintenance of memory-
like responses in murine NK cells. In humans, several subsets of tissue-resident and circulating NK 
cells with different functional properties express CXCR6. However, the role of CXCR6+ NK cells in 
immunity against relevant human pathogens is unknown. Here, we addressed whether murine 
and human CXCR6+ NK cells respond to antigens of Mycobacterium tuberculosis (Mtb). For this 
purpose, we evaluated the immunophenotype of hepatic and splenic CXCR6+ NK cells in mice 
exposed to a cell-wall (CW) extract of Mtb strain H37Rv. Also, we characterized the expression of 
CXCR6 in peripheral NK cells from active pulmonary tuberculosis (ATB) patients, individuals with 
latent TB infection (LTBI), and healthy volunteer donors (HD). Furthermore, we evaluated the 
responses of CXCR6+ NK cells from HD, LTBI, and ATB subjects to the in vitro exposure to CW 
preparations of Mtb H37Rv and Mtb HN878. Our results showed that murine hepatic CXCR6+ NK 
cells expand in vivo after consecutive administrations of Mtb H37Rv CW to mice. Remarkably, 
pooled hepatic and splenic, but not isolated splenic NK cells from treated mice, enhance their 
cytokine production capacity after an in vitro re-challenge with H37Rv CW. In humans, CXCR6+ NK 
cells were barely detected in the peripheral blood, although slightly significative increments in the 
percentage of CXCR6+, CXCR6+CD49a−, CXCR6+CD49a+, and CXCR6+CD69+ NK cells were 
observed in ATB patients as compared to HD and LTBI individuals. In contrast, the expansion of 
CXCR6+CD49a− and CXCR6+CD69+ NK cells in response to the in vitro stimulation with Mtb H37Rv 
was higher in LTBI individuals than in ATB patients. Finally, we found that Mtb HN878 CW 
generates IFN-γ-producing CXCR6+CD49a+ NK cells. Our results demonstrate that antigens of both 
laboratory-adapted and clinical Mtb strains are stimulating factors for murine and human CXCR6+ 
NK cells. Future studies evaluating the role of CXCR6+ NK cells during TB are warranted. © 
Copyright © 2020 Choreño-Parra, Jiménez-Álvarez, Muñoz-Torrico, Ramírez-Martínez, Jiménez-
Zamudio, Salinas-Lara, García-Latorre and Zúñiga. 
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Curcumin is a bioactive compound with proven antioxidant and anti-inflammatory activities, but 
has low water solubility and dermal absorption. The inflammatory process is considered as the 
biological response to damage induced by various stimuli. If this process fails to self-regulate, it 
becomes a potential risk of cancer. The objective of this work was to evaluate the anti-
inflammatory activity of curcumin administered to mice with induced atrial edema using two 
topical vehicles: organogels and O/W-type nanogels at pH 7, Organogels and O/W-type nanogels 
at pH 7 were prepared, characterized and the anti-inflammatory activity was assessed. A 
histopathological analysis of mouse ears was performed and two gel formulations were selected. 
Thermograms of organogels indicated that increasing the gelling agent improved the stability of 
the system. Deformation sweeps confirmed a viscoelastic behavior characteristic of gels in both 
systems. During the anti-inflammatory activity evaluations, the nanogels demonstrated greater 
activity (61.8 %) than organogels; Diclofenac® (2-(2,6-dichloranilino) phenylacetic acid), used as a 
control medication achieved the highest inhibition (85.4%); however, the drug produced the death 
of 2 (40%) of the study subjects caused by secondary adverse events. Histopathological analysis 
confirmed the data. © 2020 by Japan Oil Chemists’ Society. 
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Mansoa hymenaea (DC.) A.H. Gentry is used in traditional medicine to treat pain, arthritis, and 
rheumatoid disease. It has also been demonstrated that species belonging to the Mansoa genus 
exert cytotoxic activity. Despite this data, biological properties and phytochemistry of M. 
hymenaea remain poorly understood. Therefore, we determined the metabolite profile of the 
methanolic extract of M. hymenaea leaves and evaluated its anti-inflammatory, antinociceptive, 
and cytotoxic activity. Phytochemical analysis was carried out by conventional methods and gas 
chromatography-mass spectrometry. Anti-inflammatory and antinociceptive effects were assessed 
in the TPA‑induced ear edema model and acetic acid-induced writhing test, respectively. Cytotoxic 
activity was determined in vitro against SW-620, MDA-MB231, SiHa, SKLU1, and PC-3 cancer cell 
lines. The results revealed that M. hymenaea methanolic extract at 2 mg/ear reduced 
inflammation significantly (p ≤ 0.05) by 50.4 ± 5.9 %, and decreased visceral pain with an effective 
dose 50 (ED50) of 148.9 ± 14.1 mg kg−1. Moreover, M. hymenaea exerted cytotoxic activity 
against the breast carcinoma cell line (MDA-MB231) with IC50 = 125.8 ± 16.7 µg mL−1. Chemical 
analyses revealed that M. hymenaea methanolic extract contained alkaloids, glycosides, tannins, 
sterols, and saponins. Likewise, trans-13-octadecenoic acid, n-hexadecanoic acid, diallyl disulfide, 
diallyl trisulfide, β-sitosterol, methyl ursolate, stigmasterol, and phytol were detected by CG-MS in 
the M. hymenaea methanolic extract. These compounds were previously reported with anti-
inflammatory, antinociceptive, or cytotoxic effects. Therefore, the methanolic extract of M. 
hymenaea leaves is a good source of natural compounds with anti-inflammatory, antinociceptive, 
and cytotoxic properties. © 2020 Société botanique de France. 
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Pectin is an anionic carbohydrate present in many plant-based materials that can interact with 
positively charged macromolecules, such as proteins, to form electrostatic complexes with 
promising applications. The aim of this study was to form and characterize whey protein isolate 
(WPI):high or low methoxylated pectin (HMP or LMP, respectively) electrostatic complexes. Then, 
the surface activity of the complexes and their capacity to form and stabilize nanoemulsions was 
assessed. Finally, the impact of the interfacial composition on the antimicrobial killing kinetics of 
essential oil nanoemulsions against Escherichia coli was evaluated. First, a stronger complexation 
was observed at pH below 5, where pectin and protein were negatively and positively charged, 
respectively. Additionally, LMP led to the formation of stronger complexes in comparison to HMP 
due to the presence of more ionizable carboxylic groups and therefore it was more negatively 
charged. Second, protein:pectin complexes were more effective than the biopolymers alone in 
order to form essential oil nanoemulsions, maintaining their oil droplet size stable during at least 
30 days. And third, WPI:LMP complex-stabilized antimicrobial nanoemulsions resulted in a slower 
and lower Escherichia coli killing kinetics in comparison to WPI:HMP complexes, evidencing that 
the compactness of the interfacial layer determines the interaction with bacterial cells. Hence, the 
diffusion of the antimicrobial compounds from the lipid core through the interfacial layer and 
towards bacteria might be modulated by controlling the interfacial composition using WPI:pectin 
complexes. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Chokecherry (Prunus virginiana L.) is rich in bioactive molecules as phenolics, which can act as 
antioxidants, anti-inflammatory, anticancer, among others; however, due to its high perishability, 
most of this fruit is wasted. Freezing and sun drying have been the most adopted techniques to 
avoid its postharvest deterioration. Nevertheless, both processes have presented some drawbacks 
as high storage costs and losses of bioactive molecules. Therefore, to preserve these molecules, 
this study compared the impact of convective airflow drying (CAD), freezing (FR), freeze drying 
(FD), and swell drying (SD). Total phenolics content (TPC), total flavonoids content (TFC), 
kuromanin concentration (KC), and antioxidant activity (antiradical activity (ARA) and Trolox 
equivalent antioxidant capacity assay (TEAC)) of chokecherries were measured. "Swell drying" is a 
drying process coupling convective airflow drying to the Instant Controlled Pressure Drop (DIC) 
expansion. A central composite rotatable design was applied to optimize the DIC variables and 
responses. Results showed that both freezing and swell drying effectively preserve the TPC, TFC, 
KC, and ARA. Moreover, SD samples also presented the highest TEAC. Contrary, in the case of CAD, 
it caused the highest losses of both antioxidant content and activity. Swell drying remedies the 
shrinkage and collapsing of dried food structure, which results in a better antioxidants extraction. 
© 2020 by the authors. 
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Introduction: The frequency of extracorporeal membrane oxygenation in pediatric patients 
continues to increase, especially in patients with complex congenital heart disease. Providing 
adequate anticoagulation is necessary for patients on extracorporeal membrane oxygenation and 
is achieved with adequate heparin administration. Antithrombin is administered to potentiate 
heparin’s effects. However, the efficacy of antithrombin supplementation is unclear and a clear 
clinical benefit has not been established. We present a large retrospective study examining the 
effects of antithrombin on pediatric patients receiving extracorporeal membrane oxygenation. 
Methods: Data for this study were obtained from the Pediatric Health Information System and 
Pediatric Health Information System+ databases from 2004 to 2015. Pediatric patients receiving 
extracorporeal membrane oxygenation with a congenital heart disease diagnosis were included 
and divided into groups that did or did not utilize antithrombin. For all admissions, the following 
were captured: age of admission, gender, year of admission, length of stay, billed charges, 
inpatient mortality, the presence of specific congenital malformations of the heart, specific cardiac 
surgeries, and comorbidities. Results: A total of 9,193 admissions were included and 865 (9.4%) 
utilized antithrombin. Between groups, there were significantly different frequencies of co-
morbidities, cardiac lesion types and antithrombin usage over the study period. There were 
significantly lower odds in the antithrombin group of venous thrombosis. Antithrombin was not 
significantly associated with hemorrhage; however, antithrombin was associated with increased 
inpatient mortality and a decrease in length of stay and billed charges. Conclusion: Antithrombin 
administration is associated with increased mortality, a shorter length of stay, and decreased 
billing cost. Recently, antithrombin usage has been decreasing—potentially due to the reported 
lack of clinical benefit. Together, these results reinforce that antithrombin may not be indicated 
for all pediatric extracorporeal membrane oxygenation patients. © The Author(s) 2020. 
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The objective of this study was to analyze the antitumor activity of a hydrogel loaded with 
lipophilic bismuth nanoparticles on human cervical, prostate, and colon cancer cell lines. The 
effect of lipophilic bismuth nanoparticles on the viability of cancer cell lines (HeLa, DU145, and 
HCT-116) and non-cancer lung fibroblasts (HLF; LL 47[MaDo]) was determined with the MTT cell 
viability assay and compared with known antineoplastic drugs. The biocompatibility at an 
organismal level was verified in a murine model by histological examination. A lipophilic bismuth 
nanoparticle hydrogel at 50 µM time-dependently inhibited the growth of the three cancer cell 
lines, in a time-dependent way. A 1-hour exposure to 250 µM lipophilic bismuth nanoparticle 
hydrogel, inhibited the growth of the three cancer cell lines. The in-vitro efficacy of lipophilic 
bismuth nanoparticle was similar to the one of docetaxel and cisplatin, but without inhibiting the 
growth of non-cancer control cells. Histology confirmed the biocompatibility of lipophilic bismuth 
nanoparticles as there were no signs of cytotoxicity or tissue damage in any of the evaluated 
organs (kidney, liver, brain, cerebellum, heart, and jejunum). In conclusion, a lipophilic bismuth 
nanoparticle hydrogel is an innovative, low-cost alternative for the topical treatment of 
cervicouterine, prostate, and colon human cancers. Copyright © 2019 Wolters Kluwer Health, Inc. 
All rights reserved. 
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Presently, COVID-19 has posed a serious threat to researchers, scientists, health professionals, and 
administrations around the globe from its detection to its treatment. The whole world is 
witnessing a lockdown like situation because of COVID-19 pandemic. Persistent efforts are being 
made by the researchers to obtain the possible solutions to control this pandemic in their 
respective areas. One of the most common and effective methods applied by the researchers is 
the use of CT-Scans and X-rays to analyze the images of lungs for COVID-19. However, it requires 
several radiology specialists and time to manually inspect each report which is one of the 
challenging tasks in a pandemic. In this paper, we have proposed a deep learning neural network-
based method nCOVnet, an alternative fast screening method that can be used for detecting the 
COVID-19 by analyzing the X-rays of patients which will look for visual indicators found in the chest 
radiography imaging of COVID-19 patients. © 2020 
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Exopolysaccharides (EPS) are high molecular weight biomaterials of industrial interest due to their 
variety of applications in the pharmaceutical, cosmetic, environmental, and food industries. EPS 
produced by Rhodotorula mucilaginosa UANL-001 L has sparked interest due to its bio-adsorbent 
and wide spectrum antimicrobial properties. However, full exploitation and commercial 
application of EPS has been restrained due to low yields and high production costs. In the present 
work, the production and separation of EPS from Rhodotorula mucilaginosa UANL-001L was 
attempted through extractive fermentation in order to increase EPS production while simplifying 
the recovery process. Extractive fermentation was implemented with a thermoseparating polymer 
for phase formation (EOPO 970 and EOPO 12,000); culture viability, biomass generation, EPS 
production, rheological system properties, and phase formation time and temperature were 
monitored throughout the process. Extractive fermentation of Rhodotorula mucilaginosa UANL-
001L with EOPO 970 resulted in a 42% EPS and 7% biomass recovery on the top phase after 5 to 
13-min phase formation time and temperatures between 30 and 40 ◦C. This is the first report of 
extractive fermentation application for EPS production by yeast of the genera Rhodotorula, 
resulting in an interesting strategy for EPS production and recovery, although further optimization 
is needed. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) 
license (http://creativecommons.org/licenses/by/4.0/). 
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Obesity is the most common chronic disease, due to its ignorance in society. It gives birth to other 
diseases such as endocrine. The objective of this research is to analyze the different trends of each 
BMI category and predict its related serious consequences. Data mining based Support Vector 
Machine (SVM) technique has been applied for this and the accuracy of each BMI category has 
been calculated using Receiver Operating Characteristics (ROC), which is an effective method and 
potentially applied to medical data sets. The Area Under Curve (AUC) of ROC and predictive 
accuracy have been calculated for each classified BMI category. Our analysis shows interesting 
results and it is found that BMI ≥ 25 has the highest AUC and Predictive accuracy compares to 
other BMI, which claims a good rank of performance. From our trends, it has been explored that at 
each BMI precaution is mandatory even if the BMI < 18.5 and at ideal BMI too. Development of 
effective awareness, early monitoring and interventions can prevent its harmful effects on health. 
© 2020 by the authors. 
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The present work comprises a study about the synthesis, characterization, and performance 
evaluation of four Co100-X-NiX (x = 0, 30, 70, and 100) electrocatalysts coated with Pt with 
potential catalytic activity towards ORR. Electrocatalysts were prepared through a two-stage 
process combining the versatile high-energy ball milling synthesis and the galvanic displacement 
method. On a first stage, high-energy ball milling was used to produce nanoparticles of non-noble 
transition metals, (M = Co100 and Ni100) and (BM = Co30Ni70 and Co70Ni30). On a second stage, 
galvanic displacement reactions via chemical reflux treatment were employed to promote a Pt 
coating over the milled nanoparticles. The four electrocatalysts were dispersed on Vulcan carbon 
maintaining a metal:carbon (wt.%) ratio of 50:50 each one. The result was two type of systems: 
(M-Pt/C = Co100–Pt/C and Ni100–Pt/C) and (BM-Pt/C = Co30Ni70–Pt/C and Co70Ni30–Pt/C). All 
the electrocatalysts presented a final composition: ~10 wt%. of Pt, ~40 wt% of Co100-xNix, and 
~50 wt% of Vulcan carbon. Physical characterization of the synthesized electrocatalysts involved 
XRD, STEM, AAS-ICP-MS and EDS-SEM studies confirming the formation of homogeneously-
distributed metallic nanoparticles on the carbon. The electrochemical evaluation, through cyclic 
voltammetry and steady-state polarization curves using rotating disk electrode technique, was 
performed for the four synthesized electrocatalysts and for a commercial platinum-loaded carbon 
black (Pt Etek 20 wt%) catalysts. All four synthesized electrocatalysts were electroactive for ORR. 
Moreover, the Ni100–Pt/C electrocatalyst presented the highest mass activity whereas Co30Ni70–
Pt/C electrocatalyst showed the major stability after 3000 cycles of accelerated degradation test 
than the others. Two membrane electrode assemblies (MEAs) for PEM fuel cell were fabricated 
with the synthesized Ni100–Pt/C and Co30Ni70–Pt/C electrocatalysts used as cathodes. Results 
under single-fuel cell operation showed the same performance trend for those materials that 
observed under electrochemical glass cell conditions. © 2019 Hydrogen Energy Publications LLC 
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The structure of mixed microbial cultures-such as the human gut microbiota-is influenced by a 
complex interplay of interactions among its community members. The objective of this study was 
to propose a strategy to characterize microbial interactions between particular members of the 
community occurring in a simulator of the human gastrointestinal tract used as the experimental 
system. Four runs were carried out separately in the simulator: two of them were fed with a 
normal diet (control system), and two more had the same diet supplemented with agave fructans 
(fructan-supplemented system). The growth kinetics of Lactobacillus spp., Bifidobacterium spp., 
Salmonella spp., and Clostridium spp. were assessed in the different colon sections of the 
simulator for a nine-day period. The time series of microbial concentrations were used to estimate 
specific growth rates and pair-wise interaction coefficients as considered by the generalized Lotka-
Volterra (gLV) model. A differential neural network (DNN) composed of a time-adaptive set of 
differential equations was applied for the nonparametric identification of the mixed microbial 
culture, and an optimization technique was used to determine the interaction parameters, 
considering theDNNidentification results and the structure of the gLV model. The assessment of 
the fructan-supplemented system showed that microbial interactions changed significantly after 
prebiotics administration, demonstrating their modulating effect on microbial interactions. The 
strategy proposed here was applied satisfactorily to gain quantitative and qualitative knowledge of 
a broad spectrum of microbial interactions in the gut community, as described by the gLV model. 
In the future, it may be utilized to study microbial interactions within mixed cultures using other 
experimental approaches and other mathematical models (e.g., metabolic models), which will 
yield crucial information for optimizing mixed microbial cultures to perform certain processes-such 
as environmental bioremediation or modulation of gut microbiota-and to predict their dynamics. 
© 2020 by the authors. 
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Sedum dendroideum, a traditional medicinal plant, has a wide variety of pharmacological 
activities, attributed to phenolic compounds. Despite that there are several methods available for 
the extraction of phenolic compounds, their use has several disadvantages, evidencing the need 
for the development of alternative methods. In this study, ethanol-salt aqueous two-phase 
systems (ATPS) were employed for the extraction of phenolic compounds from S. dendroideum. 
The effect of different system parameters on the partition of phenolic compounds were studied, 
including the volume ratio (VR), tie-line length (TLL), sample loading, and sodium chloride addition. 
Also, thermodynamics of partition process was addressed. Furthermore, systems top phase 
antioxidant activity and anti-proliferative properties against MCF-7 breast cancer cells were 
evaluated. A system with VR 3, TLL 40% w/w, 5 mg of crude extract/g of ATPS, and 3% w/w NaCl, 
showed the highest phenolic compounds recovery in the top phase (17.98%). Thermodynamic 
studies indicated that polarity governs the partition of phenolic compounds. The system with a VR 
3, TLL 40% w/w, 5 mg of crude extract/g of ATPS, and without NaCl exhibited the highest 
antioxidant activity. HPLC analysis revealed no alteration on phenolic compounds profile after 
ATPS extraction. Whereas, the top phase of a system with VR 3, TLL 40% w/w, 5 mg of crude 
extract/g of ATPS, and 5% w/w of NaCl showed maximum inhibition of cell proliferation at 168 h 
(89.66%). The potential application of S. dendroideum as an anticancer agent is reported for the 
first time. ATPS could be used as an alternative extraction technique for further evaluation of 
phytochemical composition and pharmacological activities of phenolic compounds from S. 
dendroideum. © 2020 Elsevier B.V. 
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Architectures, spaces, and territories of illicit drug trafficking in Colombia and 
Mexico 

Aschner J.P., Montero J.C. 

Article 

This research applies an interdisciplinary approach to the bidirectional relationship between illicit 
drug trafficking activities (specifically, cocaine and opioid trafficking in Colombia and Mexico) and 
the architectures, spaces, and territories in which they are located. Certain spaces that determine 
or are determined by the actions of drug trafficking organizations are described, analyzed, and 
classified based on various methodologies and the use of academic, official, and press information. 
In addition, case studies are reconstructed using architectural and geographic representation 
mechanisms to exemplify and illustrate the main arguments. The paper examines the three stages 
of activity that constitute the illegal drug economy: production (involving the placement of crop 
fields and laboratories), distribution (which entails exploitation of mobility infrastructure), and 
cross-cutting activities in relation to drug trafficking support spaces. The research provides an 
articulated interpretation of the various drug trafficking activities from a spatial perspective, the 
characterization of spaces that are important to criminal organizations and to the performance of 
their activities, and insights into the spatial thinking strategies and tactics associated with drug 
trafficking. © The Author(s) 2020. 
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Argovit™ silver nanoparticles effects on allium cepa: Plant growth promotion 
without cyto genotoxic damage 

Casillas-figueroa F., Arellano-garcía M.E., Leyva-aguilera C., Ruíz-ruíz B., Vázquez-gómez R.L., 
Radilla-chávez P., Chávez-santoscoy R.A., Pestryakov A., Toledano-magaña Y., García-ramos J.C., 

Bogdanchikova N. 

Article 

Due to their antibacterial and antiviral effects, silver nanoparticles (AgNP) are one of the most 
widely used nanomaterials worldwide in various industries, e.g., in textiles, cosmetics and 
biomedical-related products. Unfortunately, the lack of complete physicochemical 
characterization and the variety of models used to evaluate its cytotoxic/genotoxic effect make 
comparison and decision-making regarding their safe use difficult. In this work, we present a 
systematic study of the cytotoxic and genotoxic activity of the commercially available AgNPs 
formulation Argovit™ in Allium cepa. The evaluated concentration range, 5–100 μg/mL of metallic 
silver content (85–1666 μg/mL of complete formulation), is 10–17 times higher than the used for 
other previously reported polyvinylpyrrolidone (PVP)-AgNP formulations and showed no cytotoxic 
or genotoxic damage in Allium cepa. Conversely, low concentrations (5 and 10 μg/mL) promote 
growth without damage to roots or bulbs. Until this work, all the formulations of PVP-AgNP 
evaluated in Allium cepa regardless of their size, concentration, or the exposure time had shown 
phytotoxicity. The biological response observed in Allium cepa exposed to Argovit™ is caused by 
nanoparticles and not by silver ions. The metal/coating agent ratio plays a fundamental role in this 
response and must be considered within the key physicochemical parameters for the design and 
manufacture of safer nanomaterials. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Artificial intelligence and DOE: an application to school bus routing problems 

Avilés-González J.F., Mora-Vargas J., Smith N.R., Cedillo-Campos M.G. 

Article 

This paper presents the implementation of simulated annealing (SA) method, an artificial 
intelligence technique, to solve the optimization problem known as the school bus routing 
problem (SBRP). A specific challenge in all artificial intelligence optimization techniques is the 
selection of appropriate value parameters. One contribution of this paper is the implementation of 
a design of experiments technique to provide statistical support for parameter selection. The SBRP 
is formulated as a 0–1 integer linear programming model, where the objective function is to 
minimize the total cost. Because this problem is combinatorial in nature, it is not possible to find 
exact solutions in an adequate time, calling for the use of an artificial intelligence optimization 
technique. The proposed technique is SA due to its modeling flexibility and processing speed. To 
demonstrate the performance of the proposed algorithm, several experiments with real instances 
were carried out, showing that the metaheuristic algorithm performs better in quality and time 
than the classic routing method. © 2019, Springer Science+Business Media, LLC, part of Springer 
Nature. 
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Artificial Neural Networks-Based Intrusion Detection System for Internet  
of Things Fog Nodes 

Pacheco J., Benitez V.H., Felix-Herran L.C., Satam P. 

Article 

The Internet of Things (IoT) represents a mean to share resources (memory, storage 
computational power, data, etc.) between computers and mobile devices, as well as buildings, 
wearable devices, electrical grids, and automobiles, just to name few. The IoT is leading to the 
development of advanced information services that will require large storage and computational 
power, as well as real-time processing capabilities. The integration of IoT with emerging 
technologies such as Fog Computing can complement these requirements with pervasive and cost-
effective services capable of processing large-scale geo-distributed information. In any IoT 
application, communication availability is essential to deliver accurate and useful information, for 
instance, to take actions during dangerous situations, or to manage critical infrastructures. IoT 
components like gateways, also called Fog Nodes, face outstanding security challenges as the 
attack surface grows with the number of connected devices requesting communication services. 
These Fog nodes can be targeted by an attacker, preventing the nodes from delivering important 
information to the final users or to perform accurate automated actions. This paper introduces an 
Anomaly Behavior Analysis Methodology based on Artificial Neural Networks, to implement an 
adaptive Intrusion Detection System (IDS) capable of detecting when a Fog node has been 
compromised, and then take the required actions to ensure communication availability. The 
experimental results reveal that the proposed approach has the capability for characterizing the 
normal behavior of Fog Nodes despite its complexity due to the adaptive scheme, and also has the 
capability of detecting anomalies due to any kind of sources such as misuses, cyber-attacks or 
system glitches, with high detection rate and low false alarms. © 2013 IEEE. 
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Assessing energy and economic impacts of large-scale policy shocks based on 
Input-Output analysis: Application to Brexit 

Rocco M.V., Guevara Z., Heun M.K. 

Article 

The assessment of the prospective, economy-wide, economic and environmental impact of large-
scale policy shocks is currently performed via general equilibrium models, relying on background 
input–output data usually characterized by a very aggregated definition of the energy conversion 
chain. Thus, such models are not always able to properly assess the impact of policy shocks on the 
energy conversion chain. On the other hand, empirical models based on physical data provide a 
detailed picture of the energy conversion chain but are unable to comprehensively address 
energy-economy interactions. This paper introduces an approach to analyze the impact of large-
scale policy shocks with special focus on international trade and global energy conversion chains. 
The approach relies upon an empirical meso-economic equilibrium model and a physical supply 
and use model of the energy conversion chain. The link between the models is provided by the 
Multi-Factor Energy Input-Output model. The proposed approach is formalized and applied to 
assess the economic and energy impact of different Brexit scenarios, returning the related impact 
in terms of changes in value added generation, change in production of energy carriers and change 
in energy-related CO2 emissions. It is found that a highly disaggregated picture of the energy 
supply chain provides fundamental insights to assess the physical viability of economic scenarios. 
Therefore, the proposed method reveals important synergies that may arise from the joint 
application of the economic and physical models, hence becoming a suitable candidate to provide 
insights and guidance for policy making. © 2020 Elsevier Ltd 
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Assessing the thermal performance of a rooftop solar chimney attached  
to a single room 

Jiménez-Xamán C., Xamán J., Gijón-Rivera M., Zavala-Guillén I., Noh-Pat F., Simá E. 

Article 

The passive design approach can help to maintain comfortable thermal conditions in buildings and 
reduce energy consumption by minimizing the use of auxiliary mechanical or electromechanical 
air-conditioning systems. In particular, the implementation of solar chimneys for cooling increases 
energy efficiency in buildings located in warm climates by decreasing electricity bills and CO2 
emissions. This paper presents a pseudo-transient thermal performance assessment of a 
ventilated room with and without the integration of a rooftop solar chimney for summer and 
winter conditions in Mérida (México). A global in-house numerical code based on a novel 
integration of both computational fluid dynamics and global energy balances was developed to 
solve the conjugate turbulent heat transfer in the ventilated room with the integrated solar 
chimney system. Numerical results were verified and validated, and they showed a good 
agreement with the benchmark solutions reported in the literature. The room with the integrated 
solar chimney improved the ventilation rates by 8–45% in summer and by 1.16–24.89% in winter. 
Both configurations under analysis fulfilled the requirements of 0.5–2.5 air changes per hour by 
the ASHRAE Standard 62.1. In general, we concluded that the integration of the solar chimney 
system showed higher ventilation rates, demonstrating its higher potential as a passive ventilation 
system in warm climates. © 2020 Elsevier Ltd 
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Assessment of air quality monitoring networks using an ensemble clustering 
method in the three major metropolitan areas of Mexico 

Stolz T., Huertas M.E., Mendoza A. 

Article 

The spatial representativeness of air quality stations is a crucial factor in monitoring networks for 
designing and applying adequate air quality control measures. If redundant stations, which 
duplicate air quality data, want to be avoided in order to optimize and reduce the operational cost 
of air quality networks, robust methodologies must be applied for identifying redundant stations. 
Therefore, this study proposes the use of a clustering ensemble method to recognize similar and 
redundant stations by combining three clustering techniques: principle component analysis, 
hierarchical clustering, and k-means. The result of the ensemble method is analyzed based on 
additional information, such as emission sources and the meteorological and topographical 
conditions of the area of interest. This methodology is applied to the ozone (O3) and particulate 
matter with an aerodynamic diameter of less than or equal to 10 μm (PM10) time series data, 
acquired from the air pollutant monitoring systems located in the three main metropolitan areas 
of Mexico: Mexico City (MCMA), Monterrey (MMA), and Guadalajara (GMA). The findings show 
that the GMA has a well distributed air quality network with the fewest number of similar stations, 
as well as the MMA, which presents the same stations clusters for PM10 and O3. In contrast, in 
the MCMA, a cluster of possible redundant stations is found. Results confirm that the clustering 
ensemble method represents a reliable tool for identifying similar stations. © 2020 Turkish 
National Committee for Air Pollution Research and Control 
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Assessment of candidate biomarkers to detect resistance to Mycobacterium 
bovis in Holstein-Friesian cattle 

Alcaraz-López O.A., Villarreal-Morales Y., Rangel-Escareño C., Gutiérrez-Pabello J.A. 

Article 

Bovine tuberculosis (bTB) caused by Mycobacterium bovis has a significant economic impact 
worldwide each year. Control of bTB is based on skin testing and removal of reactors. However, 
additional strategies are required to control this disorder. Natural disease resistance has been 
defined as the inherent capacity of an individual to resist disease when exposed to pathogens 
without previous exposure or immunization. However, little is known about natural disease 
resistance against Mycobacterium bovis in cattle. In this study, we aimed to identify candidate 
biomarkers to detect host resistance to M. bovis. We used a microbicidal assay to identify the 
resistance phenotype. A genomic microarray analysis was carried out on RNA from 2 resistant (R) 
and 2 susceptible (S) cows. Our results evidenced 69 differentially expressed genes. A subset of six 
genes that showed differential up (IL1RN), and down-regulation (VNN, GATM, ARHGEF11, NAAA 
and HSPA2) were selected for further analysis. To further validate the candidate biomarkers, we 
identified the R phenotype in 31 cattle (9 R and 22 S). Macrophage mRNA was isolated from this 
group of cattle. Expression of candidate biomarkers was evaluated by qPCR 2-ΔCt and ROC curves 
to determine their diagnostic potential. Candidates IL1RN and ARHGEF11 discriminates between R 
and S cattle. Furthermore, combination of candidates ARHGEF11: VNN: HSPA2 discriminate 
between R from S with AUC 0.7993 and agreement index of 0.853 (p ≤ 0.01). Our data suggest that 
candidate biomarkers may support the preliminary screening to identify natural resistance in 
herds against Mycobacterium bovis in Holstein-Friesian cattle. © 2020 The Author(s) 
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Assessment of intermediate-and long-chains agave fructan fermentation on 
the growth of intestinal bacteria cultured in a gastrointestinal tract  

García-Gamboa R., Gradilla-Hernández M.S., Ortiz-Basurto R.I., García-Reyes R.A.,  
González-Avila M. 

Article 

The prebiotic activities of agave fructans are well documented; however, little is known about the 
effects of agave fructan fractions in particular. The aim of this study was to evaluate two Agave 
tequilana var. cenizo fructan fractions corresponding to intermediate and high polymerization 
degree, on the growth of probiotic and pathogenic bacteria cultured in a human gastrointestinal 
tract simulator. The growth was analyzed by plate count using media selective for Lactobacillus 
spp., Bifidobacterium spp. and Clostridium spp., in the case of Salmonella spp. a differential media 
was used. In addition, the metabolites generated via fructan metabolism were analyzed by ultra-
high performance liquid chromatography. These results suggest that these fructan fractions 
possess prebiotic activities and have beneficial effects via inhibition of intestinal pathogen growth. 
These effects particularly depend on the length of the selected fructan fraction administration 
period. This knowledge is important for enhancing the selective use of prebiotics in functional 
foods. © 2020, Universidad Autonoma Metropolitana Iztapalapa. All rights reserved. 
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Assessment of multiple intelligences in elementary school students in 
Mexico: An exploratory study 

González-Treviño I.M., Núñez-Rocha G.M., Valencia-Hernández J.M., Arrona-Palacios A. 

Article 

Multiple Intelligence (MI) helps to evaluate the brain processes of individuals. Identifying the types 
of multiple intelligence can help teachers to understand their students better. Several studies have 
identified MI in school children; nevertheless, in Mexico, these studies have been scarce. 
Therefore, the objective of this study was to analyze the differences of MI between genders and 
the grades-in-school of Mexican elementary schoolchildren. In an effort to investigate the 
differences of MI in elementary school children in Mexico, we provided a self-administered 
questionnaire to 161 Mexican students. Overall, our findings showed that the students’ mean 
averages in the eight categories of MI were similar in both genders; in fact, the only significant 
differences in gender were found in intrapersonal intelligence (males reporting higher 
intrapersonal differences than females). No other significant differences in MI were found, nor 
were there interaction effects between gender and the grade in school. In summary, these results 
give us an understanding that the different types of MI may not be that well implemented in 
elementary school children. © 2020 The Author(s)Education, Psychology, Multiple intelligence, 
Educational innovation, Elementary students, Intelligences, Students. © 2020 The Author(s) 
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Assessment of the bacterial diversity of agave sap concentrate, resistance to 
in vitro gastrointestinal conditions and short-chain fatty acids production 

Figueroa L.M., Ramírez-Jiménez A.K., Senés-Guerrero C., Santacruz A., Pacheco A.,  
Gutiérrez-Uribe J.A. 

Article 

Low bacterial diversity in the gut has been associated with the development of several diseases. 
Agave sap concentrate (ASC) is obtained from the thermal treatment of the fresh sap called 
“aguamiel”, an artisanal Mexican food. In this study, we assessed the microbial diversity from 
three different ASC producing regions in Mexico using high-throughput sequencing of the 16S 
rRNA gene and evaluated their resistance to an in vitro gastrointestinal process as well as their 
ability to produce short-chain fatty acids (SCFA). Seven phyla and 120 genera were detected in ASC 
samples; Firmicutes had the highest relative read abundance at the phylum level, whereas Bacillus 
was the most abundant genus. Bacterial diversity at phylum and genus levels was highly 
dependent on the region where ASC was produced. The microbiota from a selected sample was 
resistant to low pH conditions, bile salts and intestinal enzymes. Moreover, bacteria were able to 
survive and grow in the colonic environment. SCFA production was comparable with that observed 
for a well-known probiotic, Lactobacillus plantarum 299v, that was used as control. These findings 
demonstrate that ASC contains a bacterial ecosystem with potential probiotic benefits. © 2020 
Elsevier Ltd 
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Assessment of the reduction in vehicles emissions by implementing 
inspection and maintenance programs 

Huertas J.I., Mogro A.E., Mendoza A., Huertas M.E., Ibarra R. 

Article 

To improve air quality in urban centers, vehicle Inspection and Maintenance (I/M) programs were 
created to identify highly polluting vehicles and force them to undergo mechanical maintenance. 
In this context, a methodology, based on a single measurement campaign using a Remote Sensing 
Device (RSD), is presented in this work to assess the reduction in vehicles emissions obtained from 
implementing I/M programs. As a case study, an RSD campaign was carried out in Mexico, 
specifically in Monterrey’s Metropolitan Area (MMA). Approximately 0.4% of the vehicles 
registered in this region were sampled under similar conditions to those found in I/M programs. 
The results obtained suggested that 39% of the vehicles would not comply with the current 
national regulations for circulating vehicles. Following a conservative scenario, the implementation 
of a vehicle I/M program in this urban center has the potential of reducing the current mass 
emissions of HC, CO and NO in approximately 69%, 42% and 28%, respectively. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 

Huertas J.I., Mogro A.E., Mendoza A., Huertas M.E., Ibarra R., (2020). Assessment of the reduction in vehicles 
emissions by implementing inspection and maintenance programs. International Journal of Environmental 
Research and Public Health, vol. 17, pp. 1-15. ISSN: 16617827.



Assessment of the techno-functionality, starch digestion rates and protein 
quality of rice flour–whey protein instant powders produced in a twin 

extruder 

Heredia-Olea E., Contreras-Alvarado M.D., Perez-Carrillo E., Rosa-Millán J.D.L., Serna-Saldivar S.O. 

Article 

Whey protein concentrate (WPC) is an important raw material for the production of instant 
beverages due to its protein properties. A central composite design was devised to analyse the 
effects of thermoplastic extrusion of 2:1 rice flour:WPC blends in physical, chemical–nutritional 
and functional properties. Three main factors were selected, screw speed (225–375 r.p.m.), 
conditioning moisture (17%–23%) and temperature (120–180 °C) to evaluate effects on water 
absorption (WAI) and solubility (WSI) indexes, viscoamylograph cold and final viscosities, in vitro 
protein and starch digestibilities and starch hydrolysis indexes (HI). A second-order model showed 
that linear parameters were significant for all variables studies. Conditioning moisture affected 
properties more significantly than temperature and screws speed. The best treatment (16% 
moisture conditioning, 180 °C last barrel zone and screws rotating at 350 r.p.m.) in terms of water 
solubility had high starch in vitro digestibility and excellent protein quality determined in vitro and 
in vivo with weanling rats. © 2019 Institute of Food Science and Technology 
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Assessment of the water quality of a subtropical lake using the NSF-WQI and 
a newly proposed ecosystem specific water quality index 

Gradilla-Hernández M.S., de Anda J., Garcia-Gonzalez A., Montes C.Y., Barrios-Piña H.,  
Ruiz-Palomino P., Díaz-Vázquez D. 

Article 

A Water Quality Index (WQI) is a formulation that enables the estimation of the overall quality of a 
water body based on significant parameters. One example of this is the well-known and widely 
accepted NSF-WQI, which is frequently used to assess chemical, physical, and microbiologic 
features of waterbodies in temperate latitudes. In this work, a well-structured method, completely 
based on multivariate statistical methods and historical data distributions, was used to develop an 
ecosystem specific water quality index (ES-WQI). Lake Cajititlán, a subtropical Mexican lake 
located in Tlajomulco de Zúñiga, was selected as a case of study because it is an endorheic shallow 
lake that shows signs of high levels of eutrophication due to anthropogenic contamination. As a 
result of the contamination, and its sensibility to changes in the water level, it undergoes 
important changes in its water features, such as turbidity and intense green color, and experiences 
massive events of fish mortality. The proposed ES-WQI describes the changes in water quality over 
the year well and correlates with the capability of the lake to support aquatic life, as the lowest 
estimated values coincide with the biggest events of massive fish mortality in the lake. 
Furthermore, the ES-WQI clearly differentiates between typical cyclic behaviors and actual 
deteriorating trends and is capable of tracking incremental changes all over the range of the 
possible concentration values of the water quality parameters. © 2020, Springer Nature 
Switzerland AG. 
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Escudero K., Garciá-Blanco M.D.C., Heredia-Nieto O.A., Villanueva-Ortega E. 

Article 

Non-alcoholic fatty liver disease (NAFLD) is the most prevalent chronic hepatic disorder in the 
pediatric population and has grown along with the obesity pandemic in which we live today. 
Adipose tissue storage in the upper body segment has been positively correlated with visceral 
adiposity and metabolic disease, which suggests that neck circumference could represent an easily 
accessible and replicable anthropometric measurement to identify patients with a higher risk of 
developing NAFLD. The main purpose of this study is to determine if there is an association 
between neck circumference and NAFLD. The secondary objectives are to establish cutoff values 
based on gender and puberty staging. We included a sample pediatric population of 112 patients 
diagnosed with obesity aged between 6 and 18 years. We performed anthropometric and 
metabolic measurements on every patient, and NAFLD diagnosis was determined with hepatic 
ultrasound. The neck circumference was larger in NAFLD pediatric patients compared to those 
without NAFLD (p = 0.001). In a multivariate analysis, the neck circumference was associated with 
NAFLD as an independent risk factor (odds ratio [OR] = 1.172; 95% CI = 1.008-1.362; p = 0.038). 
Tanner 2-3 = 35 cm and Tanner 4-5 = 38 cm were established as risk cutoff values to develop 
NAFLD in the male adolescent population. There is an association between the neck circumference 
and NAFLD in pediatric patients with obesity, particularly in the male population. © 2020 Walter 
de Gruyter GmbH, Berlin/Boston. 
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Association between perceived loneliness and internet use among  
homeless people  

Valerio-Ureña G., Herrera-Murillo D., Rodríguez-Martínez M.C. 

Article 

This study aimed to identify the association between the level of perceived loneliness and Internet 
use among homeless people. The sample consisted of 129 homeless people who were assisted at a 
shelter in Monterrey (Mexico). To measure the variables of the study, a survey with three main 
sections was conducted: demographic data, use of Internet and information technologies, and 
perceived levels of emotional and social loneliness. The results showed: (1) their levels of 
loneliness were above the average reported in studies with other vulnerable populations; (2) 
51.9% of participants have used the Internet at some point in time and use it mainly to contact 
family and friends; (3) there is a nominal difference, although not statistically significant, between 
the levels of loneliness of those who use the Internet and those who do not. These results suggest 
that providing Internet access in shelters may positively influence the quality of life of its 
beneficiaries. © 2020, UNIV SAOPAULO. All rights reserved. 
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Article 

Psoriasis is a chronic, autoimmune skin disease. In psoriasis, PON1 activity is diminished and 
peroxidation biomarkers are elevated. The most studied PON1 polymorphisms are rs662 (A > G) 
and rs854560 (A > T), which have been associated with the antioxidant activity of PON1, risk of 
cardiovascular diseases and psoriasis development. The aim of this study, was to determine the 
association of rs662 (A > G) and rs854560 (A > T) PON1 polymorphisms with psoriasis susceptibility 
in Western Mexico population. In this case-control study, we included 104 psoriasis patients and 
124 control subjects. The genotyping of polymorphisms rs662 (A > G) and rs854560 (A > T) of 
PON1 was carried out by PCR-RFLPs. The lipid profiles were quantified by enzymatic colorimetric 
method, and PON1 activity was determined by spectrophotometry. The lipid profile levels, except 
HDL-C and atherogenic index, were higher in patients vs. controls. Patients presented lower 
paraoxonase and arylesterase activity. The G allele of rs662 (A > G) is associated with risk for 
psoriasis, while the T allele of rs854560 (A > T) is associated with low susceptibility to psoriasis. 
The AG haplotype was more frequent within the patient group (p < 0.05). The AA and AG 
genotypes of rs662 (A > G) and TT and AA genotypes of rs854560 (A > T) are associated with lower 
PONase and ARE activity in patients vs. controls. Patients with the G allele of rs662 (G > A) and T 
alleles of rs854560 (A > T) show significant differences in the lipid levels in comparison to controls. 
These results suggest that carriers of G allele of rs662 (A > G) present a greater susceptibility to 
psoriasis. © 2020, Springer Nature B.V. 
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Association of serum vitamin D levels with chronic disease and mortality  

Osorio-Landa H.K., Pérez-Díaz I., Laguna-Bárcenas S., López-Navarro J.M., Abella-Roa M.F., Corral-
Orozco M., Mancilla-Ortega J.P., Martínez-Duarte D.A., Morales-Montalvo S.I., Múzquiz-Aguirre S., 

Sánchez-Landa E. 

Article 

Introduction: Whether hypovitaminosis D is an overarching cause of increased mortality or a 
prognostic marker of poor health has not been well elucidated. Objectives: We sought to 
determine the association of serum 25-hydroxyvitamin D [25-(OH)-D3] levels with the clinical 
biochemical parameters and mortality risk in chronic diseases. Methods: We reviewed the clinical 
charts and collected the clinical biochemical parameters of patients diagnosed with chronic 
conditions who had at least one 25-(OH)-D3 determination, with or without calcium and vitamin D 
supplementation, and who were selected using a cluster random sampling design (n = 1,705). The 
analysis was focused on metabolic disorders (type-2 diabetes mellitus [T2DM] and obesity), 
autoimmune disorders, and mortality. Multivariate logistic regression analyses were performed. 
Results: Low 25-(OH)-D3 levels were reported in 1,433 (84.0%) patients, of which 774 (45.4%) had 
insufficiency (20-29 ng/mL) and 659 (38.6%) patients had deficiency (< 20 ng/mL). Lower 25-(OH)-
D3 levels in T2DM patients were associated with higher glycosylated hemoglobin levels (p < 
0.001). Patients with 25-(OH)-D3 levels < 12.5 ng/mL had a higher mortality risk than those with 
levels ≥ 12.5 ng/mL (HR: 3.339; 95% CI: 1.342-8.308). We observed lower 25-(OH)-D3 levels in 
patients with grade-III obesity (p = 0.01). We found a higher risk of 25-(OH)-D3 deficiency in 
rheumatoid arthritis, type-1 diabetes, and systemic lupus erythematosus (p = 0.032, p = 0.002, p = 
0.049, respectively). Conclusions: We found a significant relationship between 25-(OH)-D3 levels 
and glycemic control, body mass index, autoimmune disease, and mortality risk. Nevertheless, 
whether hypovitaminosis D plays a causal role or is a consequence of chronic disease remains 
controversial. © 2020 SENPE y Arán Ediciones S.L. 
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Article 

Background: The present study aimed to determine the association of the triglyceride/high-density 
lipoprotein cholesterol (TG/HDL-C) index with IR in pediatric patients with overweight (OW) and 
OB, to assess the ability of the TG/HDL-C index to predict IR, and to estimate the prevalence of IR 
and metabolic syndrome (MetS). Methods: A cross-sectional study comprised 628 Mexican 
children (2-16 years old) from the OB clinic. IR was estimated using the HOMA-IR index (‡2.5). The 
modified Adult Treatment Panel III criteria were used to define MetS. Correlation analyses and a 
receiver operating characteristic (ROC) curve were used to assess the association of the TG/HDL-C 
index with IR and to establish the best cutoff for the TG/HDL-C index. Results: About 79.3% of the 
children presented IR and 55.4% MetS. Common findings in patients with IR were acanthosis 
nigricans (94.8%) and a TG/HDL-C index ‡2.27 (70.5%). Considering all the patients with a high 
TG/HDL-C index, 78.4% presented MetS, and 88.0% IR. The area under the curve-ROC for the 
ability of the TG/HDL-C index to predict IR was 0.72 (P < 0.001), with a sensitivity of 70.5% and 
specificity of 63.1%. Conclusions: TG/HDL-C index is a feasible alternative to the HOMA-IR index to 
predict IR in Mexican children with OW or OB. It might be used to identify children with the 
greatest need for treatment interventions. © 2020, Mary Ann Liebert, Inc., publishers. 
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Article 

Trichorhinophalangeal syndrome (TRPS) is an autosomal dominant disease characterized by 
trichologic, craniofacial, and musculoskeletal abnormalities. Predominant clinical features include 
a pear-shaped nose with bulbous tip, long philtrum, protruding ears, and sparse hair on both the 
scalp and the lateral third of the eyebrows. Cone-shaped epiphyses are a common radiographic 
finding. Loose anagen syndrome (LAS) is a sporadic or autosomal dominant condition due to 
abnormalities in the hair's anchoring mechanism. It mostly affects children, who usually have 
reduced hair length, as well as hair that is easily plucked without pain. Recent contributions 
regarding trichoscopic findings of LAS have been made, describing rectangular black granular 
structures as a typical feature. An association between TRPS and LAS has been mentioned by hair 
experts, but no reports documenting this have been published. This case demonstrates the co-
existence of both conditions in a patient with characteristic phenotypic traits of TRPS and LAS. © 
2020 S. Karger AG, Basel. 

García-García S.C., Herz-Ruelas M.E., Gomez-Flores M., Vázquez-Herrera N.E., Misciali C., Tosti A., Chavez-
Alvarez S., Ocampo-Candiani J., Villarreal-Martinez A., (2020). Association of Trichorhinophalangeal 
Syndrome and Loose Anagen Syndrome: A Case Report. Skin Appendage Disorders, vol. 6, pp. 162-167. ISSN: 
22969195.



Asymptotic and numerical homogenization methods applied to fibrous 
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Otero J.A., Rodríguez-Ramos R., Guinovart-Díaz R., Cruz-González O.L., Sabina F.J.,  
Berger H., Böhlke T. 

Article 

The paper focuses on the evaluation of the effective properties of linear viscoelastic composites 
with a periodic structure, containing long cylindrical fibers of circular cross-section and for two 
different cell arrangements: square and hexagonal unit cells. For this purpose, we use the two-
scale asymptotic homogenization method (AHM) and a numerical homogenization method (NHM). 
Based on the correspondence principle, the local functions and the relaxation overall properties 
are obtained in explicit form by the AHM using the Prony series. Additionally, the NHM is 
established for a three-dimensional representative cell, and the problem is solved under 
appropriate boundary conditions, by using the Finite Element Method. The numerical results 
obtained by the AHM and NHM are compared and verified with other theoretical approaches. The 
comparisons show a good agreement and a benchmark for further experimental and theoretical 
investigations. © 2020, Springer-Verlag GmbH Austria, part of Springer Nature. 
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Asynchronous Processing for Latent Fingerprint Identification on 
Heterogeneous CPU-GPU Systems 

Sanchez-Fernandez A.J., Romero L.F., Peralta D., Medina-Perez M.A., Saeys Y., Herrera F., Tabik S. 

Article 

Latent fingerprint identification is one of the most essential identification procedures in criminal 
investigations. Addressing this task is challenging as (i) it requires analyzing massive databases in 
reasonable periods and (ii) it is commonly solved by combining different methods with very 
complex data-dependencies, which make fully exploiting heterogeneous CPU-GPU systems very 
complex. Most efforts in this context focus on improving the accuracy of the approaches and 
neglect reducing the processing time. Indeed, the most accurate approach was designed for one 
single thread. This work introduces the fastest methodology for latent fingerprint identification 
maintaining high accuracy called Asynchronous processing for Latent Fingerprint Identification 
(ALFI). ALFI fully exploits all the resources of CPU-GPU systems using asynchronous processing and 
fine-coarse parallelism for analyzing massive databases. Our approach reduces idle times in 
processing and exploits the inherent parallelism of comparing latent fingerprints to fingerprint 
impressions. We analyzed the performance of ALFI on Linux and Windows operating systems using 
the well-known NIST/FVC databases. Experimental results reveal that ALFI is in average 22x faster 
than the state-of-the-art algorithm, reaching a value of 44.7x for the best-studied case. © 2013 
IEEE. 
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Article 

To date, the formation mechanisms of TiO2, as well as its heterostructures, have not been 
clarified. Moreover, detailed research on the transition from a tetragonal anatase phase to the 
monoclinic phase of the TiO2(B) phase and their interface structure has been quite limited until 
now. In the present study, we report on the sonochemical synthesis of TiO2-anatase with a 
crystallite size of 5.2 ± 1.5 nm under different NaOH concentrations via the hydrothermal method. 
The use of alkaline solution and the effect of the temperature and reaction time on the formation 
and structural properties of TiO2-anatase nanopowders were studied. The effects of NaOH 
concentration on the formation and transformation of titanate structures are subject to thermal 
effects that stem from the redistribution of energy in the system. These mechanisms could be 
attributed to three phenomena: (1) the self-assembly of nanofibers and nanosheets, (2) the 
Ostwald ripening process, and (3) the self-development of hollow TiO2 mesostructures. © 2020 by 
the authors. 
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Augmented healing of full thickness chronic excision wound by rosmarinic 
acid loaded chitosan encapsulated graphene nanopockets 

Chhabra P., Chauhan G., Kumar A. 

Article 

Nanoparticles have emerged as an important carrier system to treat wounds as they permit the 
topical administration of an antimicrobial drug in a sustained and effective manner. On the other 
hand, if active excipients are added during the formulation, such as chitosan or graphene oxide, 
the developed Nano formulation could significantly improve its potential for chronic wound 
healing. Given that, we have conceived the fabrication and evaluation of rosmarinic acid loaded 
chitosan encapsulated graphene nanoparticles (RA-CH-G-NPOs) formulation to enhance wound 
healing capacity. The prepared nanoparticles were characterized by particle size, Zeta potential, 
FT-IR, SEM, TEM and AFM. It was observed the average diameter of RA-CH-G-NPOS is around 
417.5 ± 18.3 nm and showed sustained release behavior. Optimized RA-CH-G-NPOs were 
incorporated into Carbopol gel and evaluated for drug content, pH, in vitro release, texture 
analysis, and viscosity. The antibacterial activity of optimized formulation was examined as a 
minimum inhibitory concentration against Staphylococcus aureus. The fabricated RA-CH-G-NPOs 
were than evaluated for in vitro antimicrobial activity by microdilution assay The combination of 
RA, Chitosan and Graphene oxide (GO) showed higher antibacterial activity of 0.0038 ± 0.2 mg/mL. 
Further, these nanoparticles were evaluated in- vivo for wound healing efficacy in Sprague Dawley 
rats. Histopathological evaluations demonstrated that RA-CH-G-NPOs showed significantly 
enhanced wound contraction, enhanced cell adhesion, epithelial migration, and high 
hydroxyproline content leading to faster and more efficient collagen synthesis as compared to 
plain carbopol, plain RA and controls. Hence the topical administration of fabricated RA-CH-G-
NPOs appears to be an interesting and suitable strategy for the treatment of chronic wounds. © 
2020, © 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Automated Driving of GaN Chireix Power Amplifier for the Digital 
Predistortion Linearization 

Galaviz-Aguilar J.A., Vargas-Rosales C., Tlelo-Cuautle E. 

Article 

This brief presents the measurement/modeling of a dual-input outphasing Chireix power amplifier 
(PA) for the analysis of nonlinear and memory effects behavior when excited with modulated 
signals. Moreover, we formulate a cubic-spline (CS) memory model with a closed-loop for the 
digital predistortion (DPD) linearization algorithm. An FPGA system has been developed to 
automate the outphasing angles and their respective asymmetrical incident power levels applied 
at the Class-F PAs of the Chireix under test. Based on experimental results, the CS model offers a 
DPD with a normalized mean square error (NMSE) of &#x2013;21.87 dB, and &#x2013;52.47 dB 
for a WCDMA 5-MHz and an LTE-A 10-MHz with &#x2013;26.84 dB and &#x2013;43.91 dB in 
extraction and prediction, respectively. An output power improvement of &#x2013;43.5 dBc in 
adjacent channel power ratio (ACPR) with 9.3 dB PAPR yield 50% average efficiency enhance at 2 
GHz, is achieved. IEEE 
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Automatic detection of social isolation based on human behavior analysis 

Rebollar A.M., Mendoza M.G., Esquivel H.E., Francisco W.C., Ortiz V.C. 

Article 

Social isolation is a problem that is accentuated in the stage of old age. This condition puts the 
physical and mental integrity of older adults at risk. This paper presents a predictive model for the 
automatic detection of social isolation in older adults. The predictive model was implemented in a 
mobile application that monitors communication and mobility activities performed by an older 
adult. The mobile application was also generated for a caregiver who is responsible for receiving 
notifications about the specific level of social isolation of the older adult. The predictive model was 
evaluated using an experimental group of older adults. © 2020 Instituto Politecnico Nacional. All 
rights reserved. 
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Automatic guided waves data transmission system using an oil industry 
multiwire cable 

Trane G., Mijarez R., Pérez-Díaz J.A. 

Article 

Alternative wireless data communication systems are a necessity in industries that operate in 
harsh environments such as the oil and gas industry. Ultrasonic guided wave propagation through 
solid metallic structures, such as metal barriers, rods, and multiwire cables, have been proposed 
for data transmission purposes. In this context, multiwire cables have been explored as a 
communication media for the transmission of encoded ultrasonic guided waves. This work 
presents the proprietary hardware design and implementation of an automatic data transmission 
system based on the propagation of ultrasonic guided waves using as communication channels a 
high-temperature and corrosion-resistant oil industry multiwire cable. A dedicated communication 
protocol has been implemented at physical and data link layers, which involved pulse position 
modulation (PPM), digital signal processing (DSP), and an integrity validation byte. The data 
transmission system was composed of an ultrasonic guided waves PPM encoded data transmitter, 
a 1K22 MP-35N multiwire cable, a hardware preamplifier, a data acquisition module, a real-time 
(RT) DSP LabVIEW (National Instruments, Austin, TX) based demodulator, and a human-machine 
interface (HMI) running on a personal computer. To evaluate the communication system, the 
transmitter generated 60 kHz PPM energy packets containing three different bytes and their 
corresponding integrity validation bytes. Experimental tests were conducted in the laboratory 
using 1 and 10 m length cables. Although a dispersive solid elastic media was used as a 
communication channel, results showed that digital data transmission rates, up to 470 bps, were 
effectively validated. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Automobile manufacturers, marketing channels and consumer loyalty 

García S., Carrete L., Arroyo P. 

Article 

The aim of this paper is to demonstrate the importance of cooperation between manufacturers of 
durable goods, specifically cars, and their marketing channels to accomplish strategic goals such as 
customer retention. A survey was administered to 644 owners of sub-compact cars manufactured 
by the three lead automakers in Mexico-Nissan, GM and Volkswagen. Based on this data, multi-
scales measuring key concepts were validated and a regression analysis applied to test the 
research hypotheses. Results indicate satisfaction with the car brand and satisfaction with the 
after-sales services equally contribute to customer loyalty. Meanwhile brand and dealer image 
directly and indirectly affect loyalty through the mediation of satisfaction. This study adds to the 
extant literature that recognises the importance of pursuing a joint strategy between 
manufacturers and retailers to enhance the loyalty of consumers of durable goods. Car 
manufacturers have an opportunity to increase customer satisfaction and loyalty and 
consequently their own profitability by being aware of the importance after-sale service has in the 
intentions of repurchasing the same auto brand. © 2019 Universidad Nacional Autónoma de 
México, Facultad de Contaduría y Administración. This is an open access article under the CC BY-
NC-SA (https://creativecommons.org/licenses/by-nc-sa/4.0/) 
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Article 

Companies, organizations and individuals use Web services to build complex business 
functionalities. Web services must operate properly in the unreliable Internet infrastructure even 
in the presence of failures. To increase system dependability, organizations, including service 
providers, adapt their systems to the autonomic computing paradigm. Strategies can vary from 
having one to all (S-CHOP, self-configuration, self-healing, self-optimization and self-protection) 
features. Regarding self-healing, an almost identical tool is communication-induced checkpointing 
(CiC), a checkpoint contains the state (heap, registers, stack, kernel state) for each process in the 
system. CiC is based on quasi-synchronous checkpointing where processes take checkpoints 
relying of control information piggybacked inside application messages; however, avoiding 
dangerous patterns such as Z-paths and Z-cycles; in such a regard the system takes forced 
checkpoints and avoids inconsistent states. CiC, unlike other tools, does not incur system 
performance, our proposal does not incur high overhead (as results show), and it has the 
advantage of being scalable. As we have shown in a previous work, CiC can be used to address 
dependability problems when dealing with Web services, as CiC mechanism work in a distributed 
and efficient manner. Therefore, in this work we propose an adaptable and dynamic generation of 
checkpoints to support fault tolerance. We present an alternative considering Quality of Service 
(QoS) criteria, and the different impact applications have on it. We propose taking checkpoints 
dynamically in case of failure or QoS degradation. Experimental results show that our approach 
has significantly reduced the generation of checkpoints of various well-known tools in the 
literature. © 2020 by the authors. 
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Article 

This paper addresses the problem of consensus tracking with fixed-time convergence, for leader–
follower multi-agent systems with double-integrator dynamics, where only a subset of followers 
has access to the state of the leader. The control scheme is divided into two steps. The first one is 
dedicated to the estimation of the leader state by each follower in a distributed way and in a fixed-
time. Then, based on the estimate of the leader state, each follower computes its control law to 
track the leader in a fixed-time. In this paper, two control strategies are investigated and 
compared to solve the two mentioned steps. The first one is an autonomous protocol which 
ensures a fixed-time convergence for the observer and for the controller parts where the Upper 
Bound of the Settling-Time (UBST) is set a priory by the user. Then, the previous strategy is 
redesigned using time-varying gains to obtain a non-autonomous protocol. This enables to obtain 
less conservative estimates of the UBST while guaranteeing that the time-varying gains remain 
bounded. Some numerical examples show the effectiveness of the proposed consensus protocols. 
© 2020, Springer Nature B.V. 
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Article 

Background: Obesity is associated with a chronic inflammatory state and autoimmune diseases, 
but little is known about the role of B cells in this context and the changes in B cell activation 
factors during obesity and after weight loss. To test whether bariatric-surgery-induced weight loss 
ameliorates the systemic inflammatory state associated with B cell activation molecules. Methods: 
We conducted a prospective observational study in patients treated with bariatric surgery. 
Anthropometric and body composition measurements were performed preoperatively and at 6 
months of follow-up post surgery. The patients were tested for a biochemical profile, plasmatic 
immunoglobulin G (IgG), cytokines (including specific B cell activating cytokines), and adipokines 
serum levels Results: The patients’ weight loss was accounted for mostly by fat mass (52.9%). We 
observed a significant reduction in total plasmatic IgG levels (p = 0.001), which could be associated 
with decreased B cell activity. Accordingly, there was a significant decrease in the B cell activating 
factors such as APRIL, BAFF, and soluble CD40L and a general improvement in the inflammatory 
markers hs-CRP, IL-1β, IL-12, IL-18, and IFN-γ. Conclusions: These findings point toward reduced B 
cell activity after weight loss due to bariatric surgery. Moreover, they could be the initial link 
among the systemic inflammatory factors, and B cell activation in this inflammatory context that 
leads to IgG production and, potentially, to autoimmunity in patients with severe obesity. © 2020, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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Article 

Purpose: To investigate clinical baseline characteristics and optical coherence tomography 
biomarkers predicting visual loss during observation in eyes with diabetic macular oedema (DMO) 
and good baseline visual acuity (VA). Methods: A sub-analysis of a 12-month, retrospective study, 
including patients with baseline VA ≤0.1 logMAR (≥20/25 Snellen) and centre-involving DMO. The 
primary outcome measure was the correlation between baseline characteristics and VA loss ≥10 
letters during follow-up. Results: A total of 249 eyes were included in the initial study, of which 
147 eyes were observed and 80 eyes received anti-vascular endothelial growth factor (VEGF) 
treatment at baseline. Visual acuity (VA) loss ≥10 letters occurred in 21.8% (observed cohort) and 
in 24.3% (treated cohort), respectively. Within observed eyes, presence of hyperreflective foci 
[HRF; odds ratio (OR): 3.18, p = 0.046], and disorganization of inner retina layers (DRIL; OR: 2.71, p 
= 0.026) were associated with a higher risk of VA loss ≥10 letters. In observed eyes with a 
combined presence of HRF, DRIL and ellipsoid zone (EZ) disruption, the risk of VA loss was further 
increased (OR: 3.86, p = 0.034). In eyes with combined presence of DRIL, HRF and EZ disruption, 
risk of VA loss was 46.7% (7/15 eyes) in the observed cohort, and 26.3% (5/19 eyes) in the treated 
cohort (p = 0.26). Conclusion: Patients with DMO and good baseline VA, managed by observation, 
are of increased risk for VA loss if DRIL, HRF and EZ disruption are present at baseline. Earlier 
treatment with anti-VEGF in these patients may potentially decrease the risk of VA loss at 12 
months. © 2020 The Authors. Acta Ophthalmologicas published by John Wiley & Sons Ltd on 
behalf of Acta Ophthalmologica Scandinavica Foundation. 
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Bayesian optimal life-testing plan under the balanced two sample type-II 
progressive censoring scheme 

Mondal S., Bhattacharya R., Pradhan B., Kundu D. 

Article 

Joint progressive censoring schemes are quite useful to conduct comparative life-testing 
experiment of different competing products. Recently, Mondal and Kundu (“A New Two Sample 
Type-II Progressive Censoring Scheme,” Commun Stat-Theory Methods; 2018) introduced a joint 
progressive censoring scheme on two samples known as the balanced joint progressive censoring 
(BJPC) scheme. Optimal planning of such progressive censoring scheme is an important issue to 
the experimenter. This article considers optimal life-testing plan under the BJPC scheme using the 
Bayesian precision and D-optimality criteria, assuming that the lifetimes follow Weibull 
distribution. In order to obtain the optimal BJPC life-testing plans, one needs to carry out an 
exhaustive search within the set of all admissible plans under the BJPC scheme. However, for large 
sample size, determination of the optimal life-testing plan is difficult by exhaustive search 
technique. A metaheuristic algorithm based on the variable neighborhood search method is 
employed for computation of the optimal life-testing plan. Optimal plans are provided under 
different scenarios. The optimal plans depend upon the values of the hyperparameters of the prior 
distribution. The effect of different prior information on optimal scheme is studied. © 2020 John 
Wiley & Sons, Ltd. 
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Beauveria bassiana secondary metabolites: A review inside their production 
systems, biosynthesis, and bioactivities  

Ávila-Hernández J.G., Carrillo-Inungaray M.L., De-La-Cruz-Quiroz R., Wong-Paz J.E., Muñiz-Márquez 
D.B., Parra R., Aguilar C.N., Aguilar-Zárate P. 

Article 

The application of entomopathogenic fungi as biological control agent is an activity that has been 
carried out for a long time because they can regulate insect pests through specific formulations of 
spores and blastospores as infective units, as well as their endophytic ability in some plants offers 
protection against plant pathogens. Due to its wide distribution and antagonistic ability, Beauveria 
bassiana is widely used all around the world. Among its main mechanisms of infection is the 
production of secondary metabolites that have antimicrobial properties and interfere with the 
immune response of insects. Currently, the fungal secondary metabolites have attracted the 
attention of the scientific community. The pigments produced by B. bassiana, mainly red and 
yellow, are relevant in the pathogenic process against insects and have antiviral, cytotoxic as well 
as antimicrobial properties against bacteria of clinical interest and phytopathogenic fungi. 
Therefore, this review details and compiles important aspects of the properties of the main B. 
bassiana metabolites, focusing on the fermentation systems used to obtain them, biosynthesis, 
aspects of toxicity and pest biocontrol. October 2020 © The Authors. 
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Beer and consumer response using biometrics: Associations assessment of 
beer compounds and elicited emotions 

Viejo C.G., Villarreal-Lara R., Torrico D.D., Rodríguez-Velazco Y.G., Escobedo-Avellaneda Z., Ramos-
Parra P.A., Mandal R., Singh A.P., Hernández-Brenes C., Fuentes S. 

Article 

Some chemical compounds, especially alcohol, sugars, and alkaloids such as hordenine, have been 
reported as elicitors of different emotional responses. This preliminary study was based on six 
commercial beers selected according to their fermentation type, with two beers of each type 
(spontaneous, bottom, and top). Chemometry and sensory analysis were performed for all 
samples to determine relationships and patterns between chemical composition and emotional 
responses from consumers. The results showed that sweeter samples were associated with higher 
perceived liking by consumers and positive emotions, which corresponded to spontaneous 
fermentation beers. There was high correlation (R = 0.91; R2 = 0.83) between hordenine and 
alcohol content. Beers presenting higher concentrations of both, and higher bitterness, were 
related to negative emotions. Further studies should be conducted, giving more time for 
emotional response analysis between beer samples, and comparing alcoholic and non-alcoholic 
beers with similar styles, to separate the effects of alcohol and hordenine. This preliminary study 
was a first attempt to associate beer compounds with the emotional responses of consumers 
using non-invasive biometrics. © 2020 by the authors. 
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Benefits of prolonged-release pirfenidone plus standard of care treatment in 
patients with advanced liver fibrosis: PROMETEO study 

Poo J.L., Torre A., Aguilar-Ramírez J.R., Cruz M., Mejía-Cuán L., Cerda E., Velázquez A., Patiño A., 
Ramírez-Castillo C., Cisneros L., Bosques-Padilla F., Hernández L., Gasca F., Flores-Murrieta F., 

Treviño S., Tapia G., Armendariz-Borunda J., Muñoz-Espin 

Article 

Background and aims: Pirfenidone (PFD), an oral antifibrotic drug, has been authorized by the EMA 
and FDA for treatment of idiopathic pulmonary fibrosis. Few studies have addressed its use in 
advanced liver fibrosis (ALF). We evaluated a prolonged-release formulation (PR-PFD) plus 
standard of care on disease progression in ALF. Methods: 281 ALF patients from 12 centers 
receiving PR-PFD (600 mg bid) were screened; 122 completed 1 year of treatment. Additionally, 74 
patients received only standard of care regimen. Average age was 64 ± 12 years, 58% female. 
43.5% had fatty liver disease (NAFLD), 22.5% viral hepatitis C (VHC), 17% autoimmune hepatitis 
(AIH), and 17% alcoholic liver disease (ALD). Baseline fibrosis was F4 in 74% and F3 in 26%. 
Antifibrotic effects were assessed by transient elastography (Fibroscan®) and Fibro Test® (FT); 
Cytokines and PFD plasma levels were tracked and quality of life evaluated. Results: We found a 
significant reduction in fibrosis in 35% of PR-PFD patients and only in 4.1% in non PR-PFD patients. 
Child–Pugh score improved in 29.7%. Biochemical values remained stable; 40.6% and 43.3% 
decreased ALT or AST, respectively. TGFβ1 (pg/mL) levels were lower in PFD-treated patients. PFD 
serum concentration (µg/mL) was higher (8.2 ± 1.7) in fibrosis regression profile (FRP) patients 
compared to fibrosis progression profile (FPP) patients (4.7 ± 0.3 µg/mL, p &lt; 0.01). 12% reported 
transient burning or nausea and 7% photosensitivity. Quality of life (Euro-Qol scale) improved 
from 62 ± 5 to 84 ± 3 (p &lt; 0.001) and from 32 ± 3 to 42 ± 2 (p &lt; 0.008) (FACIT scale). 
Conclusions: PR-PFD is efficacious and safe in ALF and associated with promising antifibrotic 
effects. Trial registration: Clinical trial number: NCT04099407. © 2020, The Author(s). 
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Beyond Good Intentions: Designing CSR Initiatives for Greater Social Impact 

Barnett M.L., Henriques I., Husted B.W. 

Article 

Are corporate social responsibility (CSR) initiatives providing the societal good that they promise? 
After decades of CSR studies, we do not have an answer. In this review, we analyze progression of 
the CSR literature toward assessing the performance of CSR initiatives, identify factors that have 
limited the literature’s progress, and suggest a new approach to the study of CSR that can 
overcome these limits. We begin with comprehensive bibliometric mapping illustrating that 
although social impact has infrequently been its explicit focus, the CSR literature has measured 
outcomes other than firm performance, especially in the current decade. Thereafter, we conduct a 
more fine-grained analysis of recent CSR studies. Adapting a logic model framework, we show that 
even the most highly cited studies have stopped short of assessing social impact, often measuring 
CSR activities rather than impacts and focusing on benefits to specific stakeholders rather than to 
wider society. In combination, our analyses suggest that assessment of the performance of CSR 
initiatives has been driven by the availability of large, public secondary data sources. However, 
creating more such databases and turning to “big data” analyses are inadequate solutions. 
Drawing from the impact evaluation literature of development economics, we argue that the CSR 
field should reconceive itself as a science of design in which researchers formulate CSR initiatives 
that seek to achieve specific social and environmental objectives. In accordance with this pursuit, 
CSR researchers should move toward “small data” research designs, which will enable studies to 
better determine causation rather than just identify correlation. © The Author(s) 2020. 
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Bi2O3/rGO/MonO3n-1all-solid-state ternary Z-scheme for visible-light driven 
photocatalytic degradation of bisphenol A and acetaminophen in 

groundwater 

Rubio-Govea R., Orona-Návar C., Lugo-Bueno S.F., Hernández N., Mahlknecht J., Garciá-Garciá A., 
Ornelas-Soto N. 

Article 

A series of Bi2O3/rGO/MonO3n-1 all-solid-state ternary Z-scheme were successfully synthesized 
by a mixed hydrothermal and wet-chemical route. The new materials are highly efficient under 
visible-light irradiation for the degradation of rhodamine B, bisphenol A, and acetaminophen and 
it was shown that the best performing composite was able to degrade up to 77 % of 
acetaminophen in groundwater samples. The synthesized materials were characterized by 
Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), X-ray Powder 
Diffraction (XRD), X-ray Photoelectron Spectroscopy (XPS), Nitrogen Adsorption-Desorption 
Isotherm and UV-vis Diffuse Reflectance spectroscopy. It was found that the presence of rGO plays 
an important role in the material since it helps in delaying the recombination time of 
photogenerated electron/hole (e-/h+) pairs, greatly improving the photocatalytic activity of Bi2O3. 
The excellent photocatalytic activity under visible-light irradiation of Bi2O3/rGO/MonO3n-1 makes 
it a promising material for the degradation of emerging contaminants in groundwater systems. © 
2020 Elsevier Ltd. 
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Bicontinuous microemulsion as confined reaction media for the synthesis of 
plasmonic silver self-assembled hierarchical superstructures 

Adesuji E.T., Torres-Guerrero V.O., Arizpe-Zapata J.A., Videa M., Sánchez-Domínguez M., Fuentes 
K.M. 

Article 

Plasmonic superstructures may concentrate hot spots both on the external surface and within the 
inner gaps of the assembly. However, these materials are usually obtained by two-steps 
procedures from synthesis of plasmonic nanoparticles to their 3D assembly. The interconnected 
nano-network of water and oil channels in a bicontinuous microemulsion (BμE) may act as a 
preorganized reaction system giving reticulated materials. In this work, a silver hierarchical 
superstructure (HSS-AgCt) was obtained in the water channels of a BµE in a one-pot procedure. 
The characterization of the morphology and crystalline structure revealed that this superstructure 
is composed of silver nanoparticles embedded in polymeric silver citrate forming a 3D mesh of 
interconnected fibers with mean width of 30 nm. The aging of HSS-AgCt in the BμE allowed the 
degradation of the citrate fibers giving rise to interconnected spherical silver nanoparticles (HSS-
Ag) of 8 nm as measured from TEM images. Rhodamine 6-G was detected by SERS up to 10-12 M 
with an analytical enhancement factor of 109 for both materials using a 633 nm laser operating at 
0.85 mW (5% of the nominal power). These results introduce a novel route to obtain highly 
sensitive SERS substrates in one-pot procedures by using BμE as a nanoreactor and template. © 
2020 IOP Publishing Ltd. 
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Bifurcation Analysis in Planar Quadratic Differential Systems with Boundary 

Castro J.A., Verduzco F. 

Article 

Given a planar quadratic differential system delimited by a straight line, we are interested in 
studying the bifurcation phenomena that can arise when the position on the boundary of two 
tangency points are considered as parameters of bifurcation. First, under generic conditions, we 
find a two-parametric family of quadratic differential systems with at least one tangency point. 
After that, we find a normal form for this parameterized family. Next, we study two subfamilies, 
one of them characterized by the existence of two fold points of different nature, and the other 
one, characterized by the existence of one fold point and one boundary equilibrium point. For the 
first family, we find sufficient conditions for the existence of stationary bifurcations: saddle-node, 
transcritical and pitchfork, while for the second family, the existence of the called transcritical 
Bogdanov-Takens bifurcation is proved. Finally, the results are illustrated with two examples. © 
2020 World Scientific Publishing Company. 
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Bilateral Vein Compression by Popliteal Artery Aneurisms Mimicking Post-
Thrombotic Syndrome 

Gonzalez-Urquijo M., Cassagne G., Lozano-Balderas G., Fabiani M.A. 

Article 

Purpose: To report a case of a 79-year-old man who presented a bilateral popliteal artery 
aneurysm compressing both popliteal veins mimicking signs and symptoms of post-thrombotic 
syndrome. Case Report: A 79-year-old male patient, was seen in the ambulatory clinic with a 2-
year history of bilateral leg swelling, calf pain, chronic ulceration, and hyperpigmentation. Upon 
physical examination, lower extremities were edematous, with a 3 cm suppurative ulcer on each 
leg. Image studies showed a popliteal right arterial aneurysm of maximum diameter of 41.7 mm, 
extrinsically compressing the ipsilateral popliteal vein. Likewise, on the left leg, a popliteal arterial 
aneurysm of maximum diameter of 47.9 mm was encountered triggering the same phenomenon. 
Bilateral endovascular treatment deploying stent grafts was auspiciously performed. At 36-months 
follow up, his symptoms are completely resolved, and his ulcers healed. US follow up showed 
exclusion of the aneurysms with progressive shrinkage of both residual sacs. Conclusion: Popliteal 
artery aneurysm compressing and constraining flow in the popliteal vein must be included as a 
differential diagnosis among the causes of chronic venous syndromes. Prompt diagnosis with its 
appropriate treatment is needed for reducing severe complications caused by PAA, such as the 
venous disorder our patient had. © The Author(s) 2020. 
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Bilayer BaSnO3 thin film transistors on silicon substrates 

Du W., Nguyen A.C., John R.A., Yang J.J., Kulkarni M.R., López-Mena E.R., Nirmal A., Mathews N. 

Article 

Barium tin oxide BaSnO3 (BSO) is a novel wide-bandgap semiconducting material with high 
electron mobility and is considered as a promising alternative to indium-containing amorphous 
oxide semiconductors. Herein, high-performance BSO thin film transistors (TFTs) on non-epitaxial 
substrates by forming a unique bilayer structure via sputtering are demonstrated. Synergistic 
control over the deposition rate and post-annealing temperatures result in precise formation and 
modulation of oxygen vacancies, culminating in insulating and semiconducting BaSnO3 fractions 
within the bilayer structure. These devices exhibit thermally activated charge transport properties 
with a field effect mobility of 0.75 cm2 V-1 s-1 and an Ion/Ioff ratio of 104. These novel BSO TFT 
devices are stable for at least 20 days with moderate storage conditions (room temperature, 30-
40% humidity, air conditions), thus paving the way for the facile fabrication of high-performance 
indium-free switching devices. This journal is © The Royal Society of Chemistry. 
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Bioautography and GC-MS based identification of piperine and trichostachine 
as the active quorum quenching compounds in black pepper 

Vázquez-Martínez J., Buitemea-Cantúa G.V., Gutierrez-Villagomez J.M., García-González J.P., 
Ramírez-Chávez E., Molina-Torres J. 

Article 

In the search of new and safe antibacterial compounds, the quorum sensing system (QS) 
modulation by natural products has been studied. As a result, many plant-derived compounds 
have been identified as potent quorum sensing inhibitors. Piper nigrum L. (black pepper) ethanolic 
extract inhibits the QS in some Gram-negative bacteria but the active components have not been 
previously identified. Thus, the objective of this work was to identify the P. nigrum peppercorns 
main components that block the QS, applying bioassay and chromatographic techniques. Piperine 
and trichostachine were identified as the main components responsible for the quorum quenching 
(QQ) activity of P. nigrum peppercorns extract. Piperine at 30 mg/L, decreased the violacein 
production by Chromobacterium violaceum CV026 by 35%, without affecting bacterial growth. 
Piperine concentration of 40 mg/L decreases violacein production by C. violaceum CV026 by 70% 
and growth in only 4.34%. Trichostachine at 50 mg/L decreases violacein production by C. 
violaceum CV026 by 12%, without affecting bacterial growth. P. nigrum extract concentration of 
0.5 g/L decreased violacein production in 40 % and no effects on growth were observed. Neither P. 
nigrum extract, piperine, nor trichostachine did affect QS of Pseudomonas aeruginosa PAO1. Data 
here described exhibit the potential of piperamides as modulators of QS, not previously reported. 
Food science; N-Acyl homoserine lactone; Piper nigrum; Piperamide; Quorum quenching; Quorum 
sensing. © 2019 The Author(s) 
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Biocatalytic Degradation of Proteins and Starch of Extruded Whole Chickpea 
Flours 

Silvestre-De-León R., Espinosa-Ramírez J., Heredia-Olea E., Pérez-Carrillo E., Serna-Saldívar S.O. 

Article 

In this study, the effects of extrusion cooking of whole chickpea flour in preparation for its further 
hydrolyses with proteases and amylases were evaluated. The thermoplastic extrusion process was 
carried out varying processing moisture (15.6% or 22.55%), final barrel temperature (143°C or 150 
°C), and screw speed (450 rpm, 580 rpm, or 700 rpm) to generate three specific mechanical energy 
(SME) inputs (127.95 Wh/kg, 161.58 Wh/kg, and 199.13 Wh/kg). After extrusion, flours were 
hydrolyzed with alcalase and α-amylase in order to maximize soluble compounds after hydration. 
In general, extrusion did not affect chemical composition but caused structural modifications that 
influenced functional properties and in vitro protein and starch digestibilities. Extruded chickpea 
flours presented higher content of soluble proteins and increased starch hydrolysis after alcalase 
and α-amylase treatment, respectively. It was found that extrusion treatment of chickpea with a 
SME input of 127.95 Wh/kg produced at 22.5% processing moisture, 150 °C of final temperature, 
and 580 rpm of screw speed in combination with the later alcalase/α-amylase treatments 
achieved the highest degree of starch hydrolysis (84%) and the release of both soluble proteins 
(70%) and total soluble solids (62%). These results suggest that amylolytic and proteolytic 
digestion combined with the extrusion process could transform the whole chickpea flour into a 
valuable soluble food ingredient with adequate contents of proteins and starch-derived dextrins 
and sugars. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Biocompatibility of a novel heat-treated and ceramic-coated magnesium 
alloy (Mg-1.2Zn-0.5Ca-0.5Mn) for resorbable skeletal fixation devices 

Chmielewska A., Macdonald T., Ibrahim H., McManus T., Lammel Lindemann J., Smith P., Rong L., 
Luo A., Advincula R., Swieszkowski W., Elahinia M., Dean D. 

Article 

Our recent exploration into the use of biodegradable metals and surface treatments resulting in 
sufficient strength for skeletal reconstruction applications has led to the need to test these 
devices' cytotoxicity. More specifically, our group has developed a resorbable magnesium alloy, 
Mg-1.2Zn-0.5Ca-0.5Mn, that can be strengthened by heat treatment and coated with a ceramic 
layer offering time-certain resorption of a medical device. This in vitro study shows that these 
treatments do not result in cytotoxicity. Both heat-treated (HT) and HT + ceramic-coated (sol-gel) 
coupons demonstrated more than 70% viability. Thus, these processing steps are likely to be 
useful in producing biocompatible, resorbable implants that incorporate our Mg-1.2Zn-0.5Ca-
0.5Mn alloy. Copyright © Materials Research Society, 2020. 
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Bioeconomic modeling of optimal harvest time in nile tilapia (Oreochromis 
niloticus) considering size heterogeneity and minimum marketable size 

Borrego-Kim P., Domínguez-May R., Monroy-Borrego A.G., Gullian-Klanian M. 

Article 

Size dispersion in farmed fish has a substantial impact on production's bioeconomic performance, 
directly affecting net profits. This work's objective was to develop a bioeconomic model based on 
experimental data to identify the optimal harvest time (OHT) for Nile tilapia Oreochromis niloticus. 
The bioeconomic model considered four minimum marketable sizes (Mms = 350, 400, 450, and 
500 g). Organisms were selected by size with different coefficients of variation (CV). Therefore, 
they were reared under two growth strategies: heterogeneous size (HT = 44-155 g; CV 25.5%) and 
homogeneous size (HM = 87-112 g; CV 5.9%). The HT system-generated tradable biomass of 
99.30% in an OHT of 196 days with a net profit of USD 3,551.61 and a Mms of 350 g. However, the 
HM system achieved greater marketable biomass (99.53%) in less time (OHT = 181 days) with a net 
profit of USD 3,327.96 for the same Mms. The Mms of 500 g had the lowest net benefit in both 
systems. The HM strategy earned an additional 10.66% of incomes, indicating that the reduction in 
size dispersion positively impacted profits. The developed model provides a new perspective 
regarding the management of heterogeneity and size homogeneity in commercial production of 
Nile tilapia in intensive systems. © 2020, Escuela de Ciencias del Mar. All rights reserved. 
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Biosynthesis of polyhydroxyalkanoates from vegetable oil under the co-
expression of fadE and phaJ genes in Cupriavidus necator 

Flores-Sánchez A., Rathinasabapathy A., López-Cuellar M.D.R., Vergara-Porras B., Pérez-Guevara F. 

Article 

The acyl-CoA dehydrogenase (FadE) and (R)-specific enoyl-CoA hydratase (PhaJ) are functionally 
related to the degradation of fatty acids and the synthesis of polyhydroxyalkanoates (PHAs). To 
verify this, a recombinant Cupriavidus necator H16 harboring the plasmid -pMPJAS03- with fadE 
from Escherichia coli strain K12 and phaJ1 from Pseudomonas putida strain KT2440 under the 
arabinose promoter (araC-PBAD) was constructed. The impact of co-expressing fadE and phaJ 
genes on C. necator H16/pMPJAS03 maintaining the wild-type synthase on short-chain-
length/medium-chain-length PHA formation from canola or avocado oil at different arabinose 
concentrations was investigated. The functional activity of fadEE.c led to obtaining higher biomass 
and PHA concentrations compared to the cultures without expressing the gene. While high 
transcriptional levels of phaJ1P.p, at 0.1% of arabinose, aid the wild-type synthase to polymerize 
larger-side chain monomers, such as 3-Hydroxyoctanoate (3HO) and 3-Hydroxydecanoate (3HD). 
The presence of even small amounts of 3HO and 3HD in the co-polymers significantly depresses 
the melting temperature of the polymers, compared to those composed of pure 3-
hydroxybutyrate (3HB). Our data presents supporting evidence that the synthesis of larger-side 
chain monomers by the recombinant strain relies not only upon the affinity of the wild-type 
synthase but also on the functionality of the intermediate supplying enzymes. © 2020 Elsevier B.V. 
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Biotechnological production, characterization and in vitro antitumor activity 
of polysaccharides from a native strain of Lentinus crinitus 

López-Legarda X., Arboleda-Echavarría C., Parra-Saldívar R., Rostro-Alanis M., Alzate J.F., Villa-
Pulgarín J.A., Segura-Sánchez F. 

Article 

This work deals with the submerged cultivation, extraction and antitumor activity of 
polysaccharides from Lentinus crinitus. The fungus was isolated from a tropical forest (Antioquia, 
Colombia), cultivated in laboratory conditions, and classified by classical and molecular taxonomy. 
Then, it was cultivated in a bioreactor of 5 L using a ligninolytic residue as substrate. The 
fermentation conditions were 30 ± 1 °C, pH 4.5, 300 rpm and 1.5 vvm for 4 days. The yields of 
fermentation were 20 g/L of biomass. After extraction, 0.65 g/L of water-soluble 
exopolysaccharide (LEPS) and 3.3 mg/100 g of water-soluble intrapolysaccharide (LIPS) were 
obtained. In each extract total carbohydrate, glucans and protein contents were determined. Also, 
scanning electron microscopy (SEM), Fourier transform infrared (FTIR), X-ray diffractometry (XRD), 
high performance liquid chromatography with refraction index detection (HPLC-RI) and high 
performance gel permeation chromatography (HPGPC) analysis for characterization were 
performed. The antitumor activity was evaluated and polysaccharides not only showed anti-
proliferative activity in breast cancer cells but also they activate J774 macrophages as evidenced 
by the increase of nitric oxide and tumor necrosis factor-α (inducers of tumor cell apoptosis). Our 
findings suggest that polysaccharides can activate macrophages to release nitric oxide (NO) and 
tumor necrosis factor alpha (TNF-α), which directly blocks cancer cell growth. These findings 
enhance our knowledge about new sources of fungal metabolites that serve as coadjuvant, cheap 
and less harmful alternatives to cancer treatment. © 2020 Elsevier B.V. 
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Biotransformation of agro-industrial waste to produce lignocellulolytic 
enzymes and bioethanol with a zero waste 

Carrillo-Nieves D., Saldarriaga-Hernandez S., Gutiérrez-Soto G., Rostro-Alanis M., Hernández-Luna 
C., Alvarez A.J., Iqbal H.M.N., Parra-Saldívar R. 

Article 

The use of lignocellulosic wastes reduces dependence on fossil fuel resources, contributes to 
sustainable waste management, and reinforces the circular economy model of continual use of 
resources. Typically, the second generation of bioethanol production involves several steps to 
transform lignocellulosic material into bioethanol. The more complicated step of the overall 
process is to define a tailor-made to each lignocellulosic material available with a wide variety of 
complex structures of the lignin, hemicellulose, and cellulose. However, the thermochemicals are 
the most frequently reported pretreatments, and they have the bottleneck of producing an 
additional waste stream with a high charge of pollution owing to chemical products implicated. 
This problem harms on the zero waste policy that we must include in our technological process to 
be considered sustainable and ecological processes. Consolidated bioprocessing (CBP) is a viable 
alternative to produce bioethanol from lignocellulosic materials, using a single microorganism, in 
one-step, and no chemical products are implied. Three agro-industrial wastes with lignocellulosic 
characteristics were evaluated as a substrate for bioethanol production with a Mexican native 
white-rot fungus Trametes hirsuta CS5 in a one-step process. Qualitative and quantitative analyses 
of lignocellulolytic enzymes produced by native fungus were carried out. Instead, Trametes hirsuta 
is a lignin degrader white-rot fungus; it was capable to produce until 500 U/L of cellulase titers and 
a maximum xylanase activity of 45 U/mL when it was cultivated in orange peel substrate. 
Substantial ethanol yields were achieved using lignocellulosic materials like brewer’s spent grain 
(BSG), orange peel (OP), and wheat bran (WB) as a carbon source in fermentation with no 
chemicals, which represents a zero waste environment-friendly ethanol production system. 
Ethanol yield on wheat bran was the highest of all evaluated substrates, reaching value of 34.9% at 
7 days, being T. hirsuta able to degrade other hexoses and pentoses present in the structural 
polymers of cellulose and hemicellulose. © 2020, Springer-Verlag GmbH Germany, part of Springer 
Nature. 
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Bone morphogenetic protein-2 and osteopontin gene expression in epicardial 
adipose tissue from patients with coronary artery disease is associated with 

the presence of calcified atherosclerotic plaques 

Luna-Luna M., Criales-Vera S., Medina-Leyte D., Díaz-Zamudio M., Flores-Zapata A., Cruz-Robles D., 
López-Meneses M., Olvera-Cruz S., Ramírez-Marroquín S., Flores-Castillo C., Fragoso J.M., Carreón-

Torres E., Vargas-Barrón J., Vargas-Alarcón G., Pérez-Ménd 

Article 

Purpose: It has been proposed that the cardiovascular effects of obesity are related to epicardial 
adipose tissue (EAT), which seems to play an active role on the development and calcification of 
atherosclerotic plaques, but the mechanisms are still unknown. Therefore, the aim of this study 
was to determine whether the EAT expresses the genes of calcifying factors and whether such 
expression is associated with the body mass index (BMI) and with the presence of coronary artery 
calcium (CAC) in patients with coronary artery disease (CAD). Patients and Methods: Forty-three 
patients with CAD were enrolled specifically for this study, and their CAC score and EAT volume 
were determined by computed tomography. As the group of comparison, 41 patients with aortic 
valve stenosis and CAC = 0 were included (control group). A representative subgroup of 16 CAD 
patients and 23 controls were selected to obtain EAT biopsies during the chirurgical procedure 
from the atrio-interventricular groove. The mRNA expression of bone morphogenetic protein-2 
and-4 (BMP-2, BMP-4), osteopontin (OPN), osteonectin (ON), and osteoprotegerin (OPG) in EAT 
was determined by qPCR. Results: The gene expression of OPN and BMP-2 was 70% and 52% 
higher in the EAT from CAD patients than that in controls, respectively, whereas the expression of 
OPG, ON, and BMP-4 was similar in both groups. The EAT volume positively correlated with OPG 
and with the BMI, suggesting a relationship of obesity with local higher expression of calcifying 
genes in the coronary territory. The logistic regression analysis showed that high levels of both 
OPN and BMP-2 increased about 6 and 8 times the odds of coronary calcification (CAC score > 0), 
respectively. Conclusion: EAT correlated with BMI and expressed the mRNA of calcifying genes but 
only OPN and BMP-2 expression was higher in CAD patients. Higher levels of both OPN and BMP-2 
statistically determined the presence of calcium in coronary arteries of CAD patients. © 2020 
Luna-Luna et al. 
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Boosting innovation in emerging markets: the moderating role of human 
capital 

Zapata-Cantu L. 

Article 

Purpose: The overall aim of this paper is to identify the human capital and organizational factors 
that facilitate knowledge supporting system to boost innovation in emerging markets. The 
innovative capability of organizations depends undoubtedly on how successful they are in the 
generation of knowledge, either via external acquisition or internal creation, and how 
organizational culture, management support and human capital factors are significant. 
Design/methodology/approach: To validate this phenomenon, a quantitative explanatory study 
was designed. Data collection was carried out through a questionnaire completed by 211 
respondent of firms located in Mexico. During data analysis, structural equation modeling was 
implemented with the support of SmartPLS 3.0 to understand the moderating role of 
organizational factors and human capital between knowledge support system and innovativeness. 
Findings: The findings show that it is fundamental to build theories grounded in the particular 
realities of Latin American countries. For instance, these results suggest that there are two paths 
of innovation in Mexico in which organizational and human factors play key but differentiated 
roles. On the one hand, organizational culture, top management support, commitment and 
openness to innovation are essential to building and maintaining a knowledge support system that 
enables innovation. Additionally, promoting people-oriented organizations is key to innovation. 
Human capital factors, such as collaborators' motivation, professional skills and the opportunity to 
learn, intensify the knowledge support system and innovative capability. Research 
limitations/implications: The main limitations of the study are that only Mexican firms have been 
analyzed, and it is not possible to generalize the results to other contexts. Additionally, we have 
not identified whether the organizations that participated in the study originated in Mexico or are 
global enterprises that operate in Mexico. It could be significant to analyze whether multinationals 
from other countries that are operating in Mexico are more committed to learning to innovate 
than Mexican firms and the differences in their knowledge generation activities. Practical 
implications: The results of this study invite: (1) Managers to develop strategic initiatives that 
systematically promote knowledge generation activities identifying external and internal activities 
that allow them to build and maintain a knowledge support system, (2) Organizations to promote 
collaborative spaces in which employees can work in teams and strengthen their social ties, 
identifying communication physical and virtual spaces to share new ideas, seek new ways of doing 
things, and explore new processes and activities. This process will be significant in a culture where 
resistance to change predefines how knowledge translates into innovation. Social implications: 
The improvement of collaborators skills must be accompanied by other policies to enhance the 
innovation and business environment including the modernization and expansion of 
infrastructure. It is fundamental that governments firms and universities jointly develop a research 
agenda that will lead to the identification of significant issues and the effectiveness of solutions to 
foster innovation in Mexico. Only a holistic approach is likely to help the country move up the 
value chain and become a knowledge economy. In fact innovation is seen as a social process of 
public sector organizations that promote knowledge infrastructure such as universities and the 



government agencies that produce knowledge. Originality/value: These results suggest that there 
are two paths of innovation in Mexico in which organizational and human factors play a key but 
differentiated role. In Mexican firms, innovative capability is possible due to knowledge support 
systems built on organizational factors, and human capital factors, such as professional skills and 
motivation for opportunities to learn which intensify innovation. © 2020, Emerald Publishing 
Limited. 
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Bowel obstruction as a serious complication of patients with femoral hernia 

Gonzalez-Urquijo M., Tellez-Giron V.C., Martinez-Ledesma E., Rodarte-Shade M., Estrada-Cortinas 
O.J., Gil-Galindo G. 

Article 

Purpose: The implications of bowel obstruction occurring secondary to femoral hernia have not 
been discussed in the literature recently. Thus, we report our experience of treating patients with 
femoral hernias complicated by bowel obstruction versus patients with femoral hernias not 
complicated by bowel obstruction. Methods: The subjects of this retrospective study were 
patients admitted to our hospital for the treatment of femoral hernias between 2016 and 2019. 
We used the Fisher and Student’s T test to compare the preoperative characteristics, treatment, 
and outcomes of patients with bowel obstruction versus those without bowel obstruction. Results: 
A total of 53 patients (mean age, 66.9 ± 15.1 years) were treated, 18 (33.9%) of whom underwent 
elective surgery and 35 (66%) of whom required emergency surgery (p = 0.001). The mean time 
between the development of symptoms and hospitalization was 4.5 ± 3.1 days for the patients 
with bowel obstruction and 1.6 ± 3.2 days for those without bowel obstruction (p = 0.001). The 
length of hospital stay was 11.1 ± 21.1 days for the patients with bowel obstruction and 1 ± 1.8 
days for those without bowel obstruction (p = 0.028). Overall morbidity and mortality rates were 
13.2% and 5.6%, respectively. Conclusion: Femoral hernias causing bowel obstruction are 
associated with greater time between the development of symptoms, hospitalization, and with a 
longer hospital stay. © 2020, Springer Nature Singapore Pte Ltd. 
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Breaking the Curse: Opening Students’ Eyes to Pathology and Oncology 
Research 

Rojas I.E.E., de los Ángeles Segura-Azuara N., Cabrera M.V.L. 

Article 

Research is a particularly underexplored professional activity for physicians, leaving many medical 
students compelled to pursue a clinical career. However, the XXI century requires that physicians 
innovate and perform research that fuels their practice; students should have early exposure to 
research to explore it as a career path. It should be encouraged in the undergraduate program by 
having students take part in case reports, short communication presentations, and research 
seminars. As part of an educational strategy, students worked with faculty members to deliver a 
gynecologic oncology pathology case report as a poster for the Oncology Conference of Medical 
Students. We used a quantitative approach with a descriptive and cross-sectional design to assess 
the effect of poster presentations on developing student’s research skills. The sample comprised 
118 medical students enrolled in the Pathology courses that presented a total of 23 posters. The 
judges who assessed had a medical specialty in Pathology, Radio-oncology, and Gynecologic 
Oncology. The results show that students exceeded expectations on the use of language, as it was 
both formal and technical; and they used relevant bibliographic support and references. However, 
students performed less well in the clinical case summary. The judges found that although it was 
coherent and chronologically ordered, they did not include all the relevant laboratory tests and 
analyses, nor a full description of the diagnosis. This educational strategy has proven to be 
valuable in promoting Pathology and Oncology Research in students; it allowed participants to 
adopt a systematic approach and methodologies to document, analyze, and share knowledge.; © 
2019, Arányi Lajos Foundation. 
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Bridging the valley of death: Lessons from an entrepreneurial program 

Barron E., Amorós J.E. 

Article 

Nowadays, the governments and the private initiative destine budget and modify their regulations 
in favour of innovation, entrepreneurship, and scientific commercialization. Some mechanisms 
emerge as the bridge between research and the market. Their function is to support academics 
and researchers to cross the valley of death and start new science-based ventures. We analysed 
Binational Innovation Nodes (NoBI), a governmental program as a bridge to translate research into 
the market. This program aims to boost science and technology-based entrepreneurship through 
customer discovery. We describe and analyse the implementation of this program. Our findings 
highlight two essential functions of this kind of entrepreneurial program. First, help to validate and 
discard research on less time. Secondly, this program helps to line research to market, preparing 
research to go to the commercialization phase. Also, this program has an impact beyond the 
validation of technologies, changing the mentality of the scientist. © 2020, Allied Business 
Academies. All rights reserved. 
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Bringing It Indoors: A Review of Narrowband Radio Propagation Modeling for 
Enclosed Spaces 

Diago-Mosquera M.E., Aragon-Zavala A., Castanon G. 

Article 

Small cells are now widely deployed indoors to address hot-spot areas where capacity uplift is 
needed. This deployment leads to the increase of wireless networks as a challenge to service 
demands of personal communication systems, which has inspired the scientific community to 
work towards understanding and predicting in-building radio wave propagation performance. 
Despite this, only a few reviews have attempted to overview channel modeling for specific indoor 
environments and even fewer outline remarks that include a methodology for designing and 
planning indoor radio systems. Consequently, a comprehensive survey of indoor narrowband 
channel models is presented, spanning more than 30 years of continuous research to overview 
and contrast significant developments including their disadvantages, and proposing a new 
taxonomy to analyze them. Finally, remarks on indoor radio propagation modeling with a vision 
for future research opportunities are presented. © 2013 IEEE. 
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Broadening the frequency bandwidth of a finite extensibility nonlinear 
vibration absorber by exploiting its internal resonances 

Elías-Zúñiga A., Palacios-Pineda L.M., Olvera-Trejo D., Martínez-Romero O. 

Article 

In this paper, the dynamics response of a finite extensibility nonlinear elastic (FENE) absorber 
attached to a nonlinear primary system is investigated by writing the modal form equations of 
motion as two decoupled, damped, and forced cubic–quintic expressions of the Duffing type. 
Then, numerical integration solutions of these decoupled expressions are used to find frequency–
amplitude response plots, the largest Lyapunov exponents, suppression bandwidth, and force 
transmissibility that are used for investigating how the addition of the FENE absorber modifies the 
vibration conditions of the main system. The results suggest that the addition of the FENE 
absorber can lead to vibration mitigation of the primary system while enhancing its performance 
when the system operates in the vicinity of internal resonance conditions. © 2020, Springer 
Nature B.V. 
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Building Decentralized Fog Computing-Based Smart Parking Systems: From 
Deterministic Propagation Modeling to Practical Deployment 

Celaya-Echarri M., Froiz-Miguez I., Azpilicueta L., Fraga-Lamas P., Lopez-Iturri P., Falcone F., 
Fernandez-Carames T.M. 

Article 

The traditional process of finding a vacant parking slot is often inefficient: it increases driving time, 
traffic congestion, fuel consumption and exhaust emissions. To address such problems, smart 
parking systems have been proposed to help drivers to find available parking slots faster using 
latest sensing and communications technologies. However, the deployment of the 
communications infrastructure of a smart parking is not straightforward due to multiple factors 
that may affect wireless propagation. Moreover, a smart parking system needs to provide not only 
accurate information on available spots, but also fast responses while guaranteeing the system 
availability even in the case of lacking connectivity. This article describes the development of a 
decentralized low-latency smart parking system: from its conception, design and theoretical 
simulation, to its empirical validation. Thus, this work first characterizes a real-world scenario and 
proposes a fog computing and Internet of Things (IoT) based communications architecture to 
provide smart parking services. Next, a thorough analysis on the wireless channel properties is 
carried out by means of an in-house developed deterministic 3D-Ray Launching (3D-RL) tool. The 
obtained results are validated through a real-world measurement campaign and then the 
communications architecture is implemented by using ZigBee sensor nodes. The implemented 
architecture also makes use of Bluetooth Low Energy beacons, an Android app, a decentralized 
database and fog computing gateways, whose performance is evaluated in terms of response 
latency and processing rate. Results show that the proposed system is able to deliver information 
to the drivers fast, with no need for relying on remote servers. As a consequence, the presented 
development methodology and communications evaluation tool can be useful for future smart 
parking developers, which can determine the optimal locations of the wireless transceivers during 
the simulation stage and then deploy a system that can provide fast responses and decentralized 
services. © 2013 IEEE. 
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Can we get back together? Measuring brand relationship breakup 

Lopez A. 

Article 

The phenomenon of consumers developing relationships with brands is well documented. 
However, few researchers have addressed the brand relationship breakup process. Since 
consumers choose to break up with brands for several reasons, the purpose of this study is to 
better understand brand relationship breakups and reconciliation through the development and 
validation of a measure of the valence of the brand relationship breakup (i.e., how positively, 
negatively, or neutrally the consumer perceives the brand relationship breakup). The findings 
indicate that a more positive brand relationship breakup makes consumers more prone to 
reconcile with the brand and less likely to spread negative word of mouth. In addition, consumer 
desire for vengeance mediates this relationship. Finally, this paper explores how the valence of a 
brand relationship breakup influences the type of recovery strategies a company should use to 
reestablish the brand relationship with the consumer. © 2020 John Wiley & Sons Ltd 
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Can we take the pulse of environmental governance the way we take the 
pulse of nature? Applying the Freshwater Health Index in Latin America 

Vollmer D., Bezerra M.O., Martínez N.A., Ortiz O.R., Encomenderos I., Marques M.C., Serrano-
Durán L., Fauconnier I., Wang R.Y. 

Article 

Quantitative assessments have long been used to evaluate the condition of the natural 
environment, providing information for standard setting, adaptive management, and monitoring. 
Similar approaches have been developed to measure environmental governance, however, the 
end result (e.g., numeric indicators) belies the subjective and normative judgments that are 
involved in evaluating governance. We demonstrate a framework that makes this information 
transparent, through an application of the Freshwater Health Index in three different river basins 
in Latin America. Water Governance is measured on a 0–100 scale, using data derived from 
perception-based surveys administered to stakeholders. Results suggest that water governance is 
a primary area of concern in all three places, with low overall scores (Guandu-26, Alto Mayo-38, 
Bogotá-43). We conclude that this approach to measuring governance at the river basin scale 
provides valuable information to support monitoring and decision making, and we offer 
suggestions on how it can be improved. © 2020, The Author(s). 
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Cancer: A perspective of human dignity and informed consent from  
ethics and justice  

García-González D.E., Rueda X.A. 

Article 

This article attempts to reflect on the importance of thinking in general about illness and about 
cancer, from an ethical perspective. This approach reveals the central role of personal dignity and 
the moral relevance that supports the reasons for respecting people. The ethical values that 
sustain the practice of medicine must aim at uplifting this dignity and seeking situations of justice, 
since living in a community expresses intersubjectivity that cannot be truncated by illnesses like 
cancer. Therefore, situations involving poverty cannot justify the lack of health care, and if such 
lacks occur, they run counter to ethical awareness in the deepest sense and destroy 
intersubjectivity. As a result, cancer is suffered as a vital experience, in a framework of lives that 
are lived and are not simply objects of study; those stricken with cancer are individuals who are 
denied the human right to health, and undergo the elimination of their dignity, the cancelation of 
justice, and a death sentence. Society is part of these actions and at the same time, suffers from 
the disappearance of hope. In this sense, the process of informed consent is used as a tool that 
encourages dialog and understanding between doctors and patients during proper treatment, on a 
shared path. © 2020, Universidad Nacional de Colombia. All rights reserved. 
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Carbon Monoxide Activation on Small Iron Magnetic Cluster Surfaces, FenCO, 
n = 1-20. A Theoretical Approach 

Limon P., Miralrio A., Gomez-Balderas R., Castro M. 

Article 

The chemical activation of the carbon monoxide (CO) molecule on the surface of iron clusters Fen 
(n = 1-20) is studied in this work. By means of density functional theory (DFT) all-electron 
calculations, we have found that the adsorption of CO over the bare magnetic Fen (n = 1-20) 
clusters is thermochemically favorable. The Fen-CO interaction increases the C-O bond length, 
from 1.128 ± 0.014 Å, for isolated CO, up to 1.251 Å, for Fe9CO. Also, the calculated wavenumbers 
associated with the stretching modes νCO are decreased, or red-shifted, as another indicator of 
the CO bond weakening, passing from 2099 ± 4 to 1438 cm-1. Markedly, wavenumbers of 
vibrational modes νCO agree admirably well in comparison with experimental results reported for 
FenCO (n = 1, 18-20), getting small errors below 2.6%. The C-O bond is enlarged on the FenCO (n = 
1-20) composed systems, as the CO molecule increases its bonding, charge transference, and 
coordination with the iron cluster. Therefore, small bare iron particles Fen (n = 1-20) can be 
proposed to promote the CO dissociation, especially Fe9CO, which has been proven to obtain the 
most prominent activation of the strong C-O bond by means of the charge transference from the 
metal core. © 
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Carbon nano-onions reinforced multilayered thin film system for stimuli-
responsive drug release 

Mamidi N., Delgadillo R.M.V., Ortiz A.G., Barrera E.V. 

Article 

Herein, poly (N-(4-aminophenyl) methacrylamide))-carbon nano-onions (PAPMA-CNOs = f-CNOs) 
and anilinated-poly (ether ether ketone) (AN-PEEK) have synthesized, and AN-PEEK/f-CNOs 
composite thin films were primed via layer-by-layer (LbL) self-assembly for stimuli-responsive drug 
release. The obtained thin films exhibited pH-responsive drug release in a controlled manner; pH 
4.5 = 99.2% and pH 6.5 = 59.3% of doxorubicin (DOX) release was observed over 15 days. 
Supramolecular π–π stacking interactions between f-CNOs and DOX played a critical role in 
controlling drug release from thin films. Cell viability was studied with human osteoblast cells and 
augmented viability was perceived. Moreover, the thin films presented 891.4 ± 8.2 MPa of the 
tensile strength (σult), 43.2 ± 1.1 GPa of Young’s modulus (E), and 164.5 ± 1.7 Jg−1 of toughness 
(K). Quantitative scrutiny revealed that the well-ordered aligned nanofibers provide critical 
interphase, and this could be responsible for augmented tensile properties. Nonetheless, a pH-
responsive and mechanically robust biocompatible thin-film system may show potential 
applications in the biomedical field. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Carbon-Nanogold Hierarchical Micro/Nano Topographies for Cell Guidance 

Chauhan G., Lujambio Ángeles A., Gonzalez-González E., Kulkarni M.M., Trujillo-de Santiago G., 
Alvarez M.M., Madou M., Martinez-Chapa S.O. 

Article 

Here it is reported on the fabrication of a carbon-gold micro/nano hierarchical platform using a 
stimuli-responsive wrinkling technology. The approach exploits the generation of depth wise 
photo-crosslinking gradient in SU8 thin films doped with a UV light absorbing gold precursor. 
Wrinkled films are then pyrolyzed at 900 °C, resulting in well preserved carbonized wrinkle 
patterns along with the growth of GNPs. The wrinkling phenomenon is explained using a 
theoretical model that includes the influence of the film thickness, the gold precursor 
concentration, and the exposure gradient that sets the theoretical intermolecular distance of free 
monomers along the film's depth direction. The predicted evolution of the wrinkle patterns is 
supported by experimental results. Surface roughness and wetting properties of the resulting 
topographies are studied in detail. GNPs act as potential anchor points for cell adhesion whereas 
mechanical topographies controls the cellular alignment as a result of contact guidance. 
Fibronectin functionalization significantly improves cell attachment, biocompatibility, and provides 
highly aligned cell cultures. This whole strategy of fabricating non-planar carbon/gold-based cell 
culture platform has great potential for their use in lab on a chip and tissue engineering based 
applications. © 2020 Wiley-VCH GmbH 
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Casting and constitutive hot flow behavior of medium-mn automotive steel 
with nb as microalloying 

Vázquez P.J.C., Pacheco-Cedeño J.S., Ramos-Azpeitia M.O., Garnica-González P., Garibay-Febles V., 
Moreno-Palmerin J., Cruz-Rivera J.J., Hernández-Rivera J.L. 

Article 

A novel medium-Mn steel microstructure with 0.1 wt.% Nb was designed using Thermo-Calc and 
JMatPro thermodynamic simulation software. The pseudo-binary equilibrium phase diagram and 
time–temperature transformation (TTT) and continuous cooling transformation (CCT) diagrams 
were simulated in order to analyze the evolution of equilibrium phases during solidification and 
homogenization heat treatment. Subsequently, the steel was cast in a vacuum induction furnace 
with the composition selected from simulations. The specimens were heat-treated at 1200°C and 
water-quenched. The results of the simulations were compared to the experimental results. The 
microstructure was characterized using optical microscopy (OM) and scanning electron 
microscopy (SEM). We found that the as-cast microstructure consisted mainly of a mixture of 
martensite, ferrite, and a low amount of austenite, while the microstructure in the 
homogenization condition corresponded to martensite and retained austenite, which was verified 
by X-ray diffraction tests. In order to design further production stages of the steel, the 
homogenized samples were subjected to hot compression testing to determine their plastic flow 
behavior, employing deformation rates of 0.083 and 0.83 s−1, and temperatures of 800 and 950°C. 
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Catalytic activity trends from pure Pd nanoclusters to M@PdPt (M = Co, Ni, 
and Cu) core-shell nanoclusters for the oxygen reduction reaction: A first-

principles analysis 

Cruz-Martínez H., Tellez-Cruz M.M., Solorza-Feria O., Calaminici P., Medina D.I. 

Article 

The trends of the catalytic activity toward the oxygen reaction reduction (ORR) from Pd44 
nanoclusters to M6@Pd30Pt8 (M = Co, Ni, and Cu) core-shell nanoclusters was investigated using 
auxiliary density functional theory. The adsorption energies of O and OH were computed as 
predictors of the catalytic activity toward the ORR and the following tendency of the 
electrocatalytic activity was computed: Pt44 ≈ M6@Pd30Pt8 &gt; M6@Pd38 &gt; Pd44. In 
addition, the adsorption of O2 on the Ni6@Pd30Pt8 and Pt44 nanoclusters were investigated, 
finding an elongation of the O–O bond length when O2 is adsorbed on the Ni6@Pd30Pt8 and Pt44 
nanoclusters, suggesting that the O2 is activated. Finally, the stabilities of the M6@Pd38 and 
M6@Pd30Pt8 core-shell nanoclusters were analyzed both in vacuum and in oxidative 
environment. From the calculated segregation energies for the bimetallic and trimetallic 
nanoclusters in vacuum, it can be clearly observed that the M atoms prefer to be in the center of 
the M6@Pd38 and M6@Pd30Pt8 nanoclusters. Nevertheless, it is observed that the segregation 
energies of M atoms for the M6@Pd38 nanoclusters with an oxidizing environment tend to 
decrease compared with their M6@Pd38 nanoclusters counterparts in vacuum, which suggests 
that in an oxidative environment, M atoms may tend to segregate to the surface of the M6@Pd38 
nanoclusters. © 2019 Hydrogen Energy Publications LLC 
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Causality between Chinese investment in Latin America and the governance 
indicators 

Bernal Ponce L.A., Pérez Navarro R., Ramírez Grajeda M. 

Article 

This article analyzes the causal relationship between China’s outward foreign direct investment 
(FDI) and several governance indicators by performing a panel data analysis for Latin American 
countries. First, a long-term relationship was found between China’s outward FDI and three 
governance indicator variables: control of corruption (CC), regulatory quality (QR), and 
government effectiveness (GE). This result supports the idea that there is a statistical relationship 
between FDI and the governance indicators. We also found evidence of causality from FDI to CC, 
implying that after Chinese investment there is a change in the host country’s perception of 
corruption. In addition, causality from QR and GE to FDI was found. The result is evidence of how 
outward FDI effects the host country government’s ability to implement policies and regulations 
which promote private investment and the quality of public services. © The Author(s) 2019. 
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Cell-based aqueous two-phase systems for therapeutics 

González-González M., Rito-Palomares M. 

Article 

Cell-based aqueous two-phase system technologies present an emerging and promising 
translational tool for the development of next-generation therapeutic applications. Advantages 
such as biocompatibility, scalability and ease of implementation confirm this possibility. The aim of 
this perspective article is to present a brief, process-oriented analysis of cell-based aqueous two-
phase system strategies for therapeutic purposes, highlighting their potential advantages and 
limitations. These strategies include regenerative therapies, high-throughput screening platforms 
and clinical diagnostics. Special attention is given to the implementation of polyethylene glycol 
and dextran aqueous two-phase systems in the culture, expansion and separation of cells to 
accomplish novel diagnostic and therapeutic tasks for the healthcare, biotechnology and 
pharmaceutical industries. © 2019 Society of Chemical Industry. © 2019 Society of Chemical 
Industry 
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Certificateless Proxy Reencryption Scheme (CPRES) Based on Hyperelliptic 
Curve for Access Control in Content-Centric Network (CCN) 

Ullah Z., Zeb A., Ullah I., Awan K.M., Saeed Y., Uddin M.I., Al-Khasawneh M.A., Mahmoud M., 
Zareei M. 

Article 

Information-centric networking is the developing model envisioned by an increasing body of the 
data communication research community, which shifts the current network paradigm from host 
centric to data centric, well-known to information-centric networking (ICN). Further, the ICN 
adopts different types of architectures to extend the growth of the Internet infrastructure, e.g., 
name-based routing and in-network caching. As a result, the data can be easily routed and 
accessed within the network. However, when the producer generates contents for authentic 
consumers, then it is necessary for him/her to have a technique for content confidentiality, 
privacy, and access control. To provide the previously mentioned services, this paper presents a 
certificateless proxy reencryption scheme (CPRES) based on the hyperelliptic curve for access 
control in the content-centric network (CCN). Using certificateless PRE, the power of the key 
generation center (KGC) is limited to only the generation of partial keys to secure the access to the 
content. With the help of these partial keys, the producer further calculates keys for encryption 
and reencryption process. The simulation results show that the proposed scheme provides secure 
access to content during end-to-end communication. Moreover, the proposed CPRES scheme 
outperforms in terms of low computational energy and efficient utilization of communication 
bandwidth. © 2020 Zahid Ullah et al. 

Ullah Z., Zeb A., Ullah I., Awan K.M., Saeed Y., Uddin M.I., Al-Khasawneh M.A., Mahmoud M., Zareei M., 
(2020). Certificateless Proxy Reencryption Scheme (CPRES) Based on Hyperelliptic Curve for Access Control in 
Content-Centric Network (CCN). Mobile Information Systems, vol. 2020, ISSN: 1574017X.



Cervical cancer in marginalized communities of western Mexico:  
11 years of retrospective  

Cruz J.S.H., Rancurello S.G., Guerrero L.I.R., Padilla J.A.G. 

Article 

Objective: Cervical cancer has become an important public health concern, with 84% of cases and 
related deaths ocurring in developing countries. Material and methods: Between the years 2005 
and 2016, 75 rural communities of the state of Jalisco, Mexico, were visited, with cytological 
examinations granted to those women who solicited them, and collection of sub-sequent 
hystopathological data. Results: 24,537 cytologies were conducted, finding 185 (0.75%) cases of 
intraepithelial lesions. Conclusions: Primary prevention is particularly important in rural 
communities due to their contribution to the global morbidity and mortality of cervical cancer. © 
2020, Sociedad Espanola de Ginecologia y Obstetricia. All rights reserved. 
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CFD Modeling of Near-Roadway Air Pollution 

Huertas J.I., Prato D.F. 

Article 

Currently, there is an increasing interest in modeling the dispersion of atmospheric pollutants 
using computational fluid dynamics (CFD), to characterize the influence of the traffic-generated 
emissions on the temporal and spatial variability in air pollutant concentrations in the near-
roadway environment. To advance in this task, we modeled the dispersion of total suspended 
particles (TSP), over a flat terrain, within a neutrally stratified and fully developed atmospheric 
boundary layer. We included the effect of turbulence and deposition on particle size distribution 
downstream. We found that TSP concentration downwind exhibits a single profile when expressed 
in terms of three dimensionless numbers: normalized concentration, normalized distance, and 
emission speed ratio. Using this generic character of the results, we determined the average short- 
and long-term TSP concentration, modeling successive short-term intervals in which it could be 
assumed a pseudo-steady-state behavior. Results exhibited correlation levels of R2 &gt; 0.85 for 
daily and R2 &gt; 0.94 for monthly averages when compared with measured TSP concentrations 
downwind two unpaved roadways. Results also showed that the implemented CFD model resolved 
the two main issues with Gaussian models (currently the most used air quality model): over-
prediction of pollutant concentrations near the roadway and problems dealing with wind speeds 
&lt; 1 ms−1. © 2019, Springer Nature Switzerland AG. 
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Challenge based learning: Innovative pedagogy for sustainability through e-
learning in higher education 

Portuguez Castro M., Gómez Zermeño M.G. 

Article 

Challenge-Based Learning (CBL) is an innovative teaching methodology that engages students to 
resolve real-world challenges while applying the knowledge they acquired during their 
professional training. This article describes the results of the implementation of an online course 
on entrepreneurship that utilized CBL with a group of 20 undergraduate students from various 
disciplines in a university in Mexico. During the course, challenges related to the Sustainable 
Development Goals of the United Nations were presented to the participants, making it possible 
to observe the students' interest in resolving these problems. This research uses a case study 
methodology and seeks to determine the CBL elements in the e-learning modality. The results 
showed that the participants generated sustainable business ideas aimed to resolve local, 
national, and global problems. The recommendations are to continue the formation of the 
businesses proposed in the project. These ideas can become real ventures that connect various 
actors in the entrepreneurial ecosystem and will continue to strengthen transversal skills such as 
teamwork and communication. © 2020 by the authors. 
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Change in therapeutic management after the EndoPredict assay in a 
prospective decision impact study of Mexican premenopausal breast cancer 

patients 

Villarreal-Garza C., Lopez-Martinez E.A., Deneken-Hernandez Z., Maffuz-Aziz A., Muñoz-Lozano 
J.F., Barragan-Carrillo R., Ramos-Elias P., Moreno B., Diaz-Perez H., Peña-Curiel O., de Jesus Curiel-

Valdez J., Bautista-Piña V. 

Article 

Objective To evaluate the change in adjuvant therapeutic decision in a cohort of young women 
with breast cancer discussed by a multidisciplinary team, before and after EndoPredict testing. 
Patients and methods 99 premenopausal women with hormone receptor-positive, HER2-negative, 
T1-T2, and N0-N1 breast cancer were included. Clinicopathological characteristics were recorded 
and cases were presented in a multidisciplinary tumor board. Consensual therapeutic decisions 
before and after EndoPredict results were registered. Medical records were reviewed at six-month 
follow-up to determine physicians’ adherence to therapeutic recommendations. Pearson chi-
square and McNemar’s tests were used to analyze differences between groups and changes in 
treatment recommendations, respectively. Results Median age at diagnosis was 43 years. The 
most frequent tumor size was pT2 (53.5%) and 27% of patients had 1–3 positive lymph nodes. 46% 
of patients had a low-risk EPclin result. Nodal status and tumor grade were significantly associated 
with EPclin result (p < .00001 and p = .0110, respectively), while Ki67 levels and age ≤40 years 
were not. A change in chemotherapy decision was registered in 19.2% of patients (p = .066), with 
the greatest impact in de-escalation (9% net reduction). A change in chemotherapy or endocrine 
therapy regimen was suggested in 19% and 20% of cases, respectively, after EPclin results were 
available. A significant difference was found in the median EPclin score between patients with a 
low- vs. high-intensity chemotherapy and endocrine therapy regimen recommendation (p = 0.049 
and p = 0.0001, respectively). Tumor board treatment recommendation adherence with the 
EndoPredict result was 95% and final treatment adherence to EPclin result was 93%. Conclusions 
The EndoPredict test successfully assisted the clinical decision-making process in premenopausal 
patients, with a clinically significant change in overall decision-making, with the greatest impact 
seen in chemotherapy reduction, and a high rate of therapeutic adherence. © 2020 Villarreal-
Garza et al. This is an open access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited. 
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Changes in bioactive compounds content and antioxidant capacity of pecan 
nuts [Carya illinoinensis (Wangenh. K. Koch)] during storage 

Rábago-Panduro L.M., Martín-Belloso O., Welti-Chanes J., Morales-de la Peña M. 

Article 

Pecan nut kernels are rich in health-promoting substances such as unsaturated fatty acids, 
tocopherols, and phenolic compounds. Due to their importance in the human diet, it is essential to 
evaluate the effects of drying, and storage temperature and time, on these phytochemicals. 
Moisture, water activity, lipid content, bioactive compounds concentration, and antioxidant 
capacity of wet and dry pecan nuts (Western variety) were determined. Kernels and in-shell nuts 
were stored (240 days) at 4 °C and 25 °C, monitoring the changes in tocopherols concentration, 
phenolic content, and antioxidant capacity. Wet and dry kernels exhibited similar fatty acids 
profile and γ-tocopherol concentration (20.37±0.73 and 19.27±1.62 mg·100 g-1 kernels in dry 
basis), whereas phenolic content and antioxidant capacity decreased due to the drying process 
(33.2 and 22.3%, respectively). Throughout storage, condensed tannins concentration of kernels 
and in-shell nuts reduced by 31.5 and 41.8%, while DPPH antioxidant capacity improved 216.4 and 
188.4%, respectively. These results evidenced that drying and storage time are the most significant 
variables regarding pecan nuts postharvest processing; nonetheless, further research related to 
the relationship between condensed tannins degradation and the increments in DPPH antioxidant 
capacity is needed. © 2020, Universidad Autonoma Metropolitana Iztapalapa. All rights reserved. 
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Characteristics of dual carbapenemase-producing Klebsiella pneumoniae 
strains from an outbreak in Venezuela: A retrospective study  

Martínez D., Caña L., Rodulfo H., García J., González D., Rodríguez L., de Donato M. 

Article 

Objective. To characterize carbapenemase-producing Klebsiella pneumoniae isolated from 
patients treated at a hospital in Cumaná, Sucre, Venezuela. Methods. This was a retrospective 
study conducted at the general hospital in Cumaná where 58 K. pneumoniae strains were analyzed 
for resistance to antimicrobials, specifically carbapenems, in January - June 2015. Production of 
metallo-β-lactamases and serine carbapenemases was determined by the double-disc synergy 
test, using EDTA-sodium mercaptoacetic acid and 3-aminophenyl boronic acid discs, respectively. 
Multiplex-PCR was used to detect genes coding for carbapenemases. Molecular typing using ERIC-
PCR determined the presence of clones. Results. Four strains of K. pneumoniae resistant to 
carbapenems were identified. Phenotypic methods for detection of metallo-β-lactamases and 
serine carbapenemases were positive, and PCR demonstrated the co-presence of blaNDM and 
blaKPC genes in all four strains. ERIC-PCR identified two clones circulating in the hospital. 
Conclusions. Infection control strategies are needed at the central hospital in Cumaná and its 
surrounding areas to prevent the spread of these pathogens, especially given the high levels of 
migration from Venezuela to other countries in South America. © 2020 Pan American Health 
Organization. All rights reserved. 
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Characterization and deployment of surface-engineered chitosan-
triethylenetetramine nanocomposite hybrid nano-adsorbent for divalent 

cations decontamination 

Ali N., Khan A., Nawaz S., Bilal M., Malik S., Badshah S., Iqbal H.M.N. 

Article 

The latency of toxic cations in the ecosystem poses serious ecological problems due to its 
bioaccumulation potential and toxicity to living organisms. The effective removal of these 
wastewater cations releasing from multi-industries is a bottleneck issue. Therefore, an attempt 
has been made to design a suitable sorbent for cations sorption from the aqueous environment. 
The chitosan biopolymer was modified with triethylenetetramine to incorporate active sites in the 
polymeric sequence to boost up its cations sorption capacity. Triethylenetetramine molecule 
anchoring chitosan (CH-TET) was authenticated through elemental assay, Fourier-transform 
infrared spectroscopy and 13C NMR in solid-state, scanning electron microscopy and thermal 
analysis. The sorption of lead (1.94 mmol g−1), copper (2.79 mmol g−1) and nickel (1.53 mmol g−1) 
was carried out using the functionalized chitosan from aqueous solution, which showed higher 
sorption capacity for lead and copper than the pristine chitosan in terms of Langmuir sorption 
isotherm. To scrutinize the mechanism of sorption and energy of interaction between sorbent and 
sorbate, Langmuir, Temkin, and Freundlich isotherm models were used for sorption study. The 
Langmuir model showed the best fitting to the results based on lower error function values and a 
higher correlation coefficient (R2). It can be concluded that the triethylenetetramine-modified 
chitosan might be considered as an effective sorbent for cations removal from industrial 
wastewater. © 2020 Elsevier B.V. 
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Characterization and Deployment of Surface-Engineered Cobalt Ferrite 
Nanospheres as Photocatalyst for Highly Efficient Remediation of Alizarin Red 

S Dye from Aqueous Solution 

Ali N., Ali F., Said A., Begum T., Bilal M., Rab A., Sheikh Z.A., Iqbal H.M.N., Ahmad I. 

Article 

Hazardous effluents in the wastewaters deteriorate the ecosystem and its effective treatment is of 
interest to the scientific community. In this context, herein, the cobalt ferrite (CoFe2O4) 
nanospheres were fabricated and inspected for photo-catalytic-driven degradation of a hazardous 
Alizarin Red S (ARS) dye, as a model pollutant. For effective preparation of CoFe2O4 nanospheres, 
triethylene glycol (PEG) was used as a stabilizing agent, during the reaction of cobalt oxide and 
iron sulfate, followed by thermally annealed and etched with 1 M hydrochloric acid. The surface of 
annealed nanospheres was functionalized by using 3-(triethoxysilyl)propylamine (APTES). The as-
prepared pristine, annealed, and surface functionalized CoFe2O4 nanospheres were characterized 
by analytical techniques, such as Fourier transform infrared (FTIR), X-ray diffraction (XRD), and 
scanning electron microscopy (SEM). From the XRD profile, the particle size of annealed and 
functionalized nanospheres were 17.3 and 21 nm, respectively. FTIR study corroborates the 
surface tailoring of CoFe2O4 nanospheres. The SEM analysis of F-CoFe2O4 nanospheres showed 
that the bigger aggregates of nanospheres disappear, and the overall distribution of particles was 
notably improved after functionalization. The surface engineered nanospheres presented high 
efficiency for ARS dye degradation under the optimal conditions of irradiation time, pH, adsorbent 
dose, dye dose, and different acids. Kinetics models explained that the degradation reaction 
following pseudo-first-order kinetics. The turnover number (TON) reached up to 2.75 × 108, 2.85 × 
108 and 3.01 × 108 for bare, annealed and functionalized CoFe2O2 nanoparticles, respectively. In 
conclusion, the results indicate a high potential of photo-driven catalytic remediation of tested 
hazardous dye by engineered cobalt ferrite nanospheres and encourage further work on 
photocatalytic abatement of organic contaminants. © 2020, Springer Science+Business Media, 
LLC, part of Springer Nature. 
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Characterization and optimization of immunoaffinity aqueous two-phase 
systems with PEGylated CD133/2-biotin antibody in route to stem cell 

separation 

Ornelas-González A., Reisenauer S.U., González-González M., Rito-Palomares M. 

Article 

BACKGROUND: A short processing time and efficient scale-up stem cell isolation bioprocess is 
essential to exploit the potential of these cells for the treatment of multiple chronic diseases. 
Various methodologies have been used for stem cell recovery. However, most of them present 
economic and/or time-consuming drawbacks. RESULTS: This paper reports the characterization 
and optimization of immunoaffinity aqueous two-phase systems (ATPS), a liquid-liquid based 
separation technology enhanced with the PEGylation of the antibody as a promising platform in 
route to the separation of CD133+ stem cells. The best results were obtained with Ucon-DEX or 
PEG-DEX systems with tie-line length (TLL) 15 or 20% w/w and volume ratio (VR) 3. When the 
PEGylated antibodies were added to these selected optimized ATPS, they partitioned to both 
phases, but with higher preference for the bottom phase. CONCLUSION: PEGylation was an 
effective strategy to induce a change in the partition behavior of the CD133/2-biotin antibody 
when Ucon-DEX ATPS were used. Similarly, variation of the parameters (TLL and VR) resulted to be 
useful for this goal. Nevertheless, further studies are required to find the optimal ATPS 
composition that will fractionate 100% of the antibody to the contaminants' opposite phase, 
making this system an ideal candidate to be tested for the selectivity of CD133+ stem cells. © 2019 
Society of Chemical Industry. © 2019 Society of Chemical Industry 
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Characterization and the impact of in vitro simulated digestion on the 
stability and bioaccessibility of carotenoids and their esters in two Pouteria 

lucuma varieties 

Gómez-Maqueo A., Bandino E., Hormaza J.I., Cano M.P. 

Article 

Lucuma is a starchy orange-yellow fruit native to the Andean region. It is widely consumed in Latin 
America and has been recently adapted to the agronomical characteristics of the south region of 
Spain. However, its carotenoid profile has never been reported. The aim of this study was to 
characterize the carotenoid and carotenoid ester composition of lucuma pulps (var. Molina and 
Beltran) and assess their bioaccessibility with an in vitro simulated gastrointestinal digestion 
according to the INFOGEST® methodology. The carotenoid profile in lucuma pulps revealed a high 
qualitative diversity composed of 33 compounds, corresponding to 9 free xanthophylls, 9 
hydrocarbon carotenes and 15 xanthophyll esters. (13Z)-violaxanthin, (all-E)-violaxanthin and (all-
E)-antheraxanthin were the most abundant carotenoids in lucuma fruits and were naturally 
present as xanthophyll esters: (all-E)-antheraxanthin 3-O-palmitate, (all-E)-violaxanthin laurate 
and (all-E)-violaxanthin palmitate. Carotenoids were stable during in vitro digestion; however, 
their release from the food matrix was limited which contributed to their low bioaccessibility. © 
2020 Elsevier Ltd 
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Article 

The detection and analysis of circulating tumor cells (CTCs) may enable a broad range of cancer-
related applications, including the identification of acquired drug resistance during treatments. 
However, the non-scalable fabrication, prolonged sample processing times, and the lack of 
automation, associated with most of the technologies developed to isolate these rare cells, have 
impeded their transition into the clinical practice. This work describes a novel membrane-based 
microfiltration device comprised of a fully automated sample processing unit and a machine-
vision-enabled imaging system that allows the efficient isolation and rapid analysis of CTCs from 
blood. The device performance was characterized using four prostate cancer cell lines, including 
PC-3, VCaP, DU-145, and LNCaP, obtaining high assay reproducibility and capture efficiencies 
greater than 93% after processing 7.5 mL blood samples spiked with 100 cancer cells. Cancer cells 
remained viable after filtration due to the minimal shear stress exerted over cells during the 
procedure, while the identification of cancer cells by immunostaining was not affected by the 
number of non-specific events captured on the membrane. We were also able to identify the 
androgen receptor (AR) point mutation T878A from 7.5 mL blood samples spiked with 50 LNCaP 
cells using RT-PCR and Sanger sequencing. Finally, CTCs were detected in 8 out of 8 samples from 
patients diagnosed with metastatic prostate cancer (mean ± SEM = 21 ± 2.957 CTCs/mL, median = 
21 CTCs/mL), demonstrating the potential clinical utility of this device. © 2020, The Author(s). 
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Characterization of chemically activated pyrolytic carbon black derived from 
waste tires as a candidate for nanomaterial precursor 

González-González R.B., González L.T., Iglesias-González S., González-González E., Martinez-Chapa 
S.O., Madou M., Alvarez M.M., Mendoza A. 

Article 

Pyrolysis is a feasible solution for environmental problems related to the inadequate disposal of 
waste tires, as it leads to the recovery of pyrolytic products such as carbon black, liquid fuels and 
gases. The characteristics of pyrolytic carbon black can be enhanced through chemical activation in 
order to produce the required properties for its application. In the search to make the waste tire 
pyrolysis process profitable, new applications of the pyrolytic solid products have been explored, 
such as for the fabrication of energy-storage devices and precursor in the synthesis of 
nanomaterials. In this study, waste tires powder was chemically activated using acid (H2SO4) 
and/or alkali (KOH) to recover pyrolytic carbon black with different characteristics. H2SO4 
removed surface impurities more thoroughly, improving the carbon black’s surface area, while 
KOH increased its oxygen content, which improved the carbon black’s stability in water 
suspension. Pyrolytic carbon black was fully characterized by elemental analysis, inductively 
coupled plasma–optical emission spectrometry (ICP-OES), Fourier transform infrared spectroscopy 
(FTIR), Raman spectroscopy, X-ray diffraction (XRD), N2 adsorption/desorption, scanning electron 
microscopy–energy-dispersive X-ray spectroscopy (SEM-EDS), dynamic light scattering (DLS), and ζ 
potential measurement. In addition, the pyrolytic carbon black was used to explore its feasibility 
as a precursor for the synthesis of carbon dots; synthesized carbon dots were analyzed 
preliminarily by SEM and with a fluorescence microplate reader, revealing differences in their 
morphology and fluorescence intensity. The results presented in this study demonstrate the effect 
of the activating agent on pyrolytic carbon black from waste tires and provide evidence of the 
feasibility of using waste tires for the synthesis of nanomaterials such as carbon dots. © 2020 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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Characterization of Magnetic Series of Iron-Carbon Clusters Fe nC0,±1 (n ≤ 
13) 

Limon P., Miralrio A., Castro M. 

Article 

The evolution of structural and electronic properties of neutral and charged iron clusters doped 
with a single carbon atom, FenC0,±1 (n = 1-13) series, is studied in this work, which has been 
carried out throughout all-electron density functional calculations at the BPW91/6-311++G(2d,2p) 
level of theory. The results indicate a redshift of the bands in the infrared spectra due to carbon-
iron stretching because the cluster contains more iron atoms. The iron-carbon bond lengths and 
the iron-carbon-iron bond angle increase and the ionization energies decrease as the cluster size 
increases. Notably, the total spin multiplicity increases smoothly even with the inclusion of the 
carbon atom. Also, the spin from the additional carbon atom turns parallel in the larger species, 
contributing to the total magnetic moment. In the Fe6-9,12,13C0,±1 species, the carbon atom 
becomes tetravalent with a near-planar form. This unusual coordination between carbon and the 
iron core may be due to the lack of hybridization between the s and p orbitals of carbon and to the 
large iron-carbon bonds. The nearly straight iron-carbon-iron angles are due to the overlap, in 
occupied orbitals close to the highest occupied molecular orbital, among pure p orbitals and most 
of d orbitals of carbon and iron atoms, respectively. © 2020 American Chemical Society. 
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Characterization of miRNAs from sardine (Sardina pilchardus Walbaum, 1792) 
and their tissue-specific expression analysis in brain and liver 

de la Fuente Jiménez J.L., Sharma A., Paul S. 

Article 

MicroRNAs are endogenous highly conserved short (~ 21 nucleotides) non-coding RNA molecules 
that play key roles in post-transcriptional gene regulation by translational inhibition or by target 
mRNA cleavage. In this report, using high stringent computational-based methods, a total of 101 
putative miRNAs were identified from European sardine fish (Sardina pilchardus Walbaum, 1792). 
All the precursors of identified sardine miRNAs formed stable stem-loop structures and displayed 
high minimum free energy index (MFEI) values. For the experimental validation of the 
computationally predicted miRNAs, a tissue-specific quantitative study of eight randomly selected 
putative sardine miRNAs (spi-miR9, spi-miR26, spi-miR128, spi-miR129, spi-miR132, spi-miR212, 
spi-miR219, and spi-miR338) was performed in brain and liver and all the selected miRNAs were 
found to be overexpressed in brain tissue. Moreover, using RNAhybrid, a total of 83 potential 
target proteins of the characterized sardine miRNAs were identified those are involved in 
transcription, cellular development, defense mechanism, and various signaling pathways. To the 
best of our knowledge, this is the first report of sardine microRNAs and their targets. © 2020, The 
Author(s). 
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Characterization of soft tooling photopolymers and processes for 
micromixing devices with variable cross-section 

Martínez-López J.I., Cervantes H.A.B., Iturbe L.D.C., Vázquez E., Naula E.A., López A.M., Siller H.R., 
Mendoza-Buenrostro C., Rodríguez C.A. 

Article 

In this paper, we characterized an assortment of photopolymers and stereolithography processes 
to produce 3D-printed molds and polydimethylsiloxane (PDMS) castings of micromixing devices. 
Once materials and processes were screened, the validation of the soft tooling approach in 
microfluidic devices was carried out through a case study. An asymmetric split-and-recombine 
device with different cross-sections was manufactured and tested under different regime 
conditions (10 < Re < 70). Mixing performances between 3% and 96% were obtained depending on 
the flow regime and the pitch-to-depth ratio. The study shows that 3D-printed soft tooling can 
provide other benefits such as multiple cross-sections and other potential layouts on a single 
mold. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Characterization of tension set behavior of a silicone rubber at different loads 
and temperatures via digital image correlation 

Pascual-Francisco J.B., Farfan-Cabrera L.I., Susarrey-Huerta O. 

Article 

This work aims to determine the tensile set behavior of a silicone rubber under different stress 
magnitudes and temperatures through digital image correlation implemented in an improved 
creep experimental set-up. Creep-recovery strains were measured with time at 20, 40 and 60 °C 
under tensile strengths of 98.1, 196.2 and 394.3 kPa, respectively. The behavior of creep and 
recovery strain with time at the different stress magnitudes and temperatures was successfully 
obtained by the experiments. The corresponding elastic and viscous components of the material 
for each condition were determined from the results. Overall, all obtained creep behaviors 
matched with the behavior of a four-element model of creep-recovery. The increase of 
temperature generated an increase of creep compliance at the three loads, but the increase of 
tensile load produced a decrease of creep compliance for the three temperatures. The strain was 
not recovered entirely in any case for the test time stated. © 2019 Elsevier Ltd 
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Chemical interaction between nitrogen-doped graphene defects and a 
copper (1 1 1) surface: Effects on water molecule adsorption 

Cardozo–Mata V.A., Pescador–Rojas J.A., Hernández–Hernández A., Hernández–Hernández L.A., 
Miralrio A., Martínez–Farías F.J., Vallejo–Castañeda E., Rangel E. 

Article 

The electronic properties of nitrogen–doped graphene (pyridinic, pyrrolic and graphitic defects) 
supported by a copper substrate and their effects on water molecule adsorption have been 
studied by applying density functional theory, together with the vdW–DF correction. We 
discovered that pyrrolic and pyridinic defects strongly interact with the copper substrate due to 
covalent chemical bonds between the nitrogen atoms and the underlying metal. The binding 
energy and charge transfer from the copper to nitrogen atoms induces a formal oxidation state in 
the copper [copper (I) or copper (II)], depending on the type of defect which interacts. The effects 
of the metallic support on pyridinic, pyrrolic and graphitic defects influence the adsorption 
properties of water molecules. For nitrogen–doped graphene without substrate, the interaction of 
the water molecule with the pyridinic or pyrrolic defects consists mostly of hydrogen bonds and 
once a water molecule is adsorbed into a nitrogen site, this promotes the adsorption of the next 
molecule. Likewise, for the sheet bound to the copper substrate, an increase in van der Waals 
interactions for the water molecule adsorption occurs, due to the proximity between the sheet 
and the substrate. © 2019 Elsevier B.V. 
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Chitosan enhances the production of antioxidant phenolic compounds in 
carrot through a synergistic effect with wounding stress  

Berumen-Guerrero L., Ortega-Hernández E., Gastélum-Estrada A., Hurtado-Romero A., Navarro-
López D., Benavides J., Jacobo-Velázquez D.A. 

Article 

In the present study, the postharvest application of wounding stress applied alone and combined 
with chitosan was evaluated as an innovative tool to increase the concentration of antioxidant 
phenolic compounds in carrots. Carrots were wounded to obtain pie-cuts and shreds. The whole 
and wounded tissue (300 g) was sprayed with a chitosan suspension (0.5% w/v), and the content 
of individual phenolics were evaluated before and after 48 h of storage at 20 °C. When the two 
stresses were combined (wounding+chitosan) a synergistic effect on the accumulation of phenolic 
compounds were obtained. For instance, after storage chlorogenic acid and p-coumaric acid 
derivative increased by 5, 069.1% and 385%, respectively, in chitosan treated carrot shreds. 
Similarly, isocoumarin, which was not detected in carrots before storage, showed a high 
accumulation after storage in chitosan treated carrot shreds (1, 074.8 mg/kg). Results presented 
herein demonstrated that the combination of wounding stress and chitosan can be used as an 
effective strategy to increase the content of antioxidant phenolic compounds in carrots. The 
stressed carrot tissue can be used as raw material to obtain value-added food products or for the 
extraction and purification of phenolics with application in the food and dietary supplement 
industries. © 2020, Universidad Autonoma Metropolitana Iztapalapa. All rights reserved. 
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Chitosan-based bio-composite modified with thiocarbamate moiety for 
decontamination of cations from the aqueous media 

Ali N., Khan A., Bilal M., Malik S., Badshah S., Iqbal H.M.N. 

Article 

Herein, we report the development of chitosan (CH)-based bio-composite modified with 
acrylonitrile (AN) in the presence of carbon disulfide. The current work aimed to increase the 
Lewis basic centers on the polymeric backbone using single-step three-components (chitosan, 
carbon disulfide, and acrylonitrile) reaction. For a said purpose, the thiocarbamate moiety was 
attached to the pendant functional amine (NH2) of chitosan. Both the pristine CH and modified 
CH-AN bio-composites were first characterized using numerous analytical and imaging techniques, 
including 13C-NMR (solid-form), Fourier-transform infrared spectroscopy (FTIR), elemental 
investigation, thermogravimetric analysis, and scanning electron microscopy (SEM). Finally, the 
modified bio-composite (CH-AN) was deployed for the decontamination of cations from the 
aqueous media. The sorption ability of the CH-AN bio-composite was evaluated by applying it to 
lead and copper-containing aqueous solution. The chitosan-based CH-AN bio-composite exhibited 
greater sorption capacity for lead (2.54 mmol g-1) and copper (2.02 mmol g-1) than precursor 
chitosan from aqueous solution based on Langmuir sorption isotherm. The experimental findings 
fitted better to Langmuir model than Temkin and Freundlich isotherms using linear regression 
method. Different linearization of Langmuir model showed different error functions and 
isothermal parameters. The nonlinear regression analysis showed lower values of error functions 
as compared with linear regression analysis. The chitosan with thiocarbamate group is an 
outstanding material for the decontamination of toxic elements from the aqueous environment. 
© 2020 by the authors. 
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Chitosan-based green sorbent material for cations removal from an aqueous 
environment 

Ali N., Khan A., Malik S., Badshah S., Bilal M., Iqbal H.M.N. 

Article 

Herein, we report the development and characterization of a green sorbent material. For the said 
purpose, the chitosan's capacity of cation sorption was enhanced by incorporating thiocarabamate 
group, which ultimately increases active sites for attracting the cationic species. The process was 
carried out by utilizing acrylomorpholine, carbon disulfide and chitosan in a single stage process. 
The product (CH-ATC) acquired was well characterized with 13C NMR (solid-form), FTIR 
spectroscopy, elemental investigation, thermogravimetic analysis and scanning electron 
microscopy. The novel product's ability of sorption was evaluated by applying it to lead and copper 
solution. The modified chitosan (CH-ATC) exhibited greater sorption capacity of lead (1.58mmolg-
1) over raw chitosan when applied to aqueous solution based on Langmuir sorption isotherm. The 
new material also showed reasonable sorption capacity for copper (1.25mmolg-1). The 
experimentally obtained results associated well to Langmuir model than Temkin and Freundlich 
isotherms using linear regression method. Different linearization of Langmuir model showed 
different error functions and isothermal parameters. The nonlinear regression analysis showed 
lower values of error functions as compared to linear regression analysis. The chitosan with 
thiocarbamate chain is outstanding material for selected cations decontamination form aqueous 
solution. © 2020 Elsevier Ltd. 

Ali N., Khan A., Malik S., Badshah S., Bilal M., Iqbal H.M.N., (2020). Chitosan-based green sorbent material 
for cations removal from an aqueous environment. Journal of Environmental Chemical Engineering, vol. 8, 
ISSN: 22133437.



Cholecystoenteric fistula with and without gallstone ileus: A case series 

Gonzalez-Urquijo M., Rodarte-Shade M., Lozano-Balderas G., Gil-Galindo G. 

Article 

Background: A cholecystoenteric fistula (CEF) is an uncommon complication of gallstone disease. 
The aim of this study was to present our experience of a series of patients with CEF, presenting 
with or without gallstone ileus, along with their surgical outcomes. Methods: From 2015 to 2018, 
3245 consecutive patients underwent cholecystectomy for gallbladder disease at our institution, 
of which 15 were diagnosed with a CEF. All electronic medical records were retrospectively 
reviewed. Results: Fifteen patients presented with CEF. Ten patients presented 
cholecystoduodenal fistula, four patients cholecystocolonic, and one patient cholecystogastric 
counterparts. Twelve patients were female. The median patient age was 61 years (range 33–86 
years). Five patients presented with gallstone ileus treated by laparotomy and enterolithotomy. In 
ten patients, a laparoscopic approach was attempted, but conversion to open surgery was 
necessary for eight of them. The median operative time was 140 min (range 60–240 min), and the 
median operative blood loss was 50 mL (range 10–600 mL). The procedure-related morbidity and 
mortality rates were 13.3% and 6.7%, respectively. Conclusions: There is no consensus on the best 
treatment modality for a CEF, as the treatment outcome is mostly dependent on the surgeon's 
expertise and the patient's condition. Not all CEFs are accompanied by gallstone ileus. For such 
case, the main purpose is to resolve the intestinal obstruction and, unless necessary, avoidance of 
the gallbladder area. © 2019 First Affiliated Hospital, Zhejiang University School of Medicine in 
China 
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Choosing the best sensor fusion method: A machine-learning approach 

Brena R.F., Aguileta A.A., Trejo L.A., Molino-Minero-Re E., Mayora O. 

Article 

Multi-sensor fusion refers to methods used for combining information coming from several 
sensors (in some cases, different ones) with the aim to make one sensor compensate for the 
weaknesses of others or to improve the overall accuracy or the reliability of a decision-making 
process. Indeed, this area has made progress, and the combined use of several sensors has been 
so successful that many authors proposed variants of fusion methods, to the point that it is now 
hard to tell which of them is the best for a given set of sensors and a given application context. To 
address the issue of choosing an adequate fusion method, we recently proposed a machine-
learning data-driven approach able to predict the best merging strategy. This approach uses a 
meta-data set with the Statistical signatures extracted from data sets of a particular domain, from 
which we train a prediction model. However, the mentioned work is restricted to the recognition 
of human activities. In this paper, we propose to extend our previous work to other very different 
contexts, such as gas detection and grammatical face expression identification, in order to test its 
generality. The extensions of the method are presented in this paper. Our experimental results 
show that our extended model predicts the best fusion method well for a given data set, making 
us able to claim a broad generality for our sensor fusion method. © 2020 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Chronic gastroesophageal reflux disease secondary to a distal esophageal 
duplication cyst associated with a hiatal hernia 

Saldaña-Rodriguez J.A., Gonzalez-Urquijo M., Padilla-Armendariz D., Rodriguez H.A., Leyva-Alvizo 
A. 

Article 

Background: Esophageal duplication cysts are asymptomatic gastrointestinal anomalies that are 
infrequently seen, usually diagnosed as a secondary finding. In adults, they can be associated with 
gastroesophageal reflux disease (GERD) and are usually detected with a radiologic study. Methods: 
We report the case of a 55-year-old woman with a 2-year history of pyrosis, regurgitation, 
coughing fits, and dysphagia. An esophagogastroduodenoscopy (EGD) was done, detecting a 
subepithelial lesion at the gastroesophageal junction with a type I hiatal hernia; endoscopic 
ultrasound and a CT scan were performed, showing a distal esophageal mass that generated a 
narrowing of the esophageal diameter with proximal dilation. Results: An esophageal duplication 
cyst was diagnosed. Excision of the mass, hiatoplasty, and gastric fundoplication were auspiciously 
achieved by an abdominal transhiatal approach. A year after the procedure, the patient is 
asymptomatic and without complications. Conclusion: If a patient presents with epigastric pain 
and GERD-like symptoms, with no benefit from medical treatment, an esophageal duplication cyst 
must be a differential diagnosis. This can be confirmed with a CT scan and endoscopic ultrasound, 
with surgery being the best treatment for this disease. © 2020, Springer-Verlag GmbH Austria, 
part of Springer Nature. 
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Circular economy in mexico’s electronic and cell phone industry: Recent 
evidence of consumer behavior 

Cordova-Pizarro D., Aguilar-Barajas I., Rodriguez C.A., Romero D. 

Article 

Circular Economy (CE) models are increasingly referenced in international fora and on many 
countries’ climate action agendas. This emphasis is associated with the international 
environmental and climate crisis. The case of the electronics industry remains particularly 
relevant, given its background in the use of CE models and its potential to enhance their use. This 
work focuses on consumer behavior regarding electronics products in Mexico. This is a largely 
under-researched topic not only in Mexico but also in Latin America. This study demonstrates that, 
by trying to extend the lifespan of their electronic products, consumers have awareness of product 
circularity. However, there is a lack of incentives to capitalize on this consumer interest, 
compounded by the limited participation of manufacturers and distributors. It is concluded that 
with a well-designed public policy, the electronics industry (including the mobile phone sector) in 
Mexico can move toward a CE model more rapidly. A stronger initiative for CE by design should be 
part of these policies, not only in Mexico but also internationally. The role of better eco-labelling in 
promoting consumers’ environmental awareness is essential. The lessons of this case study might 
be of interest to other countries as well. © 2020 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Clinical characterization of 2 siblings with a homozygous SPAST variant 

Cruz-Camino H., Vázquez-Cantú M., Vázquez-Cantú D.L., Santos-Guzmán J., Bandala-Jacques A., 
Gómez-Gutiérrez R., Cantú-Reyna C. 

Article 

Objective: Rare disease Background: Hereditary spastic paraplegia (HSP or SPG) consists of a 
heterogeneous group of disorders, clinically divided into pure and complex forms. The former is 
characterized by neurological impairment limited to lower-extremity spasticity. The latter presents 
additional symptoms such as seizures, psychomotor impairment, cataract, deafness, and 
peripheral neuropathy. The genetic structure of HSP is diverse, with more than 72 loci and 55 
genes identified so far. The most common type is SPG4, accounting for 40% of cases. This case 
report describes 2 siblings presenting SPG4, one presumptive and one confirmed with a 
homozygous SPAST variant. Case Reports: Two siblings born to third-degree consanguineous and 
healthy parents presented a SPG4 complex phenotype characterized by progressive psychomotor 
deterioration, mixed seizure patterns, corneal opacity, dysostotic bones, limb spasticity with 
extensor plantar responses, and axial hypotonia. After ruling out most inborn errors of metabolism 
in one of the patients, the complexity of the case derived from exome sequencing. The 
identification of a homozygous variant in the SPAST gene established a diagnosis for SPG4. The 
phenotype-genotype did not correlate to classical manifestations, most likely due to the variant’s 
zygosity. Moreover, 34 patient’s relatives were identified with SPG4 clinical manifestations or 
asymptomatic with the same genetic variant in heterozygous state. Conclusions: We described 
visual loss and seizures for SPG4 complex phenotype associated with a homozygous variant in the 
SPAST gene. This diagnosis will lead clinicians to consider it as a differential diagnosis providing 
adequate genetic counseling. © Am J Case Rep, 2020. 
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Clinical characterization of data-driven diabetes subgroups in Mexicans using 
a reproducible machine learning approach 
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Almeda-Valdes P., Aguilar-Salinas C.A. 

Article 

Introduction Previous reports in European populations demonstrated the existence of five data-
driven adult-onset diabetes subgroups. Here, we use self-normalizing neural networks (SNNN) to 
improve reproducibility of these data-driven diabetes subgroups in Mexican cohorts to extend its 
application to more diverse settings. Research design and methods We trained SNNN and 
compared it with k-means clustering to classify diabetes subgroups in a multiethnic and 
representative population-based National Health and Nutrition Examination Survey (NHANES) 
datasets with all available measures (training sample: NHANES-III, n=1132; validation sample: 
NHANES 1999-2006, n=626). SNNN models were then applied to four Mexican cohorts (SIGMA-
UIEM, n=1521; Metabolic Syndrome cohort, n=6144; ENSANUT 2016, n=614 and CAIPaDi, n=1608) 
to characterize diabetes subgroups in Mexicans according to treatment response, risk for chronic 
complications and risk factors for the incidence of each subgroup. Results SNNN yielded four 
reproducible clinical profiles (obesity related, insulin deficient, insulin resistant, age related) in 
NHANES and Mexican cohorts even without C-peptide measurements. We observed in a 
population-based survey a high prevalence of the insulin-deficient form (41.25%, 95% CI 41.02% to 
41.48%), followed by obesity-related (33.60%, 95% CI 33.40% to 33.79%), age-related (14.72%, 
95% CI 14.63% to 14.82%) and severe insulin-resistant groups. A significant association was found 
between the SLC16A11 diabetes risk variant and the obesity-related subgroup (OR 1.42, 95% CI 
1.10 to 1.83, p=0.008). Among incident cases, we observed a greater incidence of mild obesity-
related diabetes (n=149, 45.0%). In a diabetes outpatient clinic cohort, we observed increased 1-
year risk (HR 1.59, 95% CI 1.01 to 2.51) and 2-year risk (HR 1.94, 95% CI 1.13 to 3.31) for incident 
retinopathy in the insulin-deficient group and decreased 2-year diabetic retinopathy risk for the 
obesity-related subgroup (HR 0.49, 95% CI 0.27 to 0.89). Conclusions Diabetes subgroup 
phenotypes are reproducible using SNNN; our algorithm is available as web-based tool. 
Application of these models allowed for better characterization of diabetes subgroups and risk 
factors in Mexicans that could have clinical applications. © Author(s) (or their employer(s)) 2020. 
Re-use permitted under CC BY-NC. No commercial re-use. See rights and permissions. Published by 
BMJ. 
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Clinical presentation and oncologic results of kidney cancer at a hospital in 
Northern Mexico  

Uscanga-Yépez J., Martínez-González A., Segovia-Sandoval K., Barrera-Juárez E., Gonzalez-
Oyervides R. 

Article 

OBJECTIVE: To report our experience with the surgical treatment and histopathologic 
characteristics of patients with renal cell carcinoma at a hospital in Northern Mexico. MATERIALS 
AND METHODS: A descriptive, cross-sectional study was conducted through the review of the case 
records of patients operated on for kidney tumor. Radical or partial nephrectomy was decided 
upon, according to the nephrometry score from contrast-enhanced abdominal tomography and 
the criterion of the surgeon. The comorbidities evaluated were: High blood pressure, type 2 
diabetes mellitus, gross hematuria, flank pain, and increased volume in the hypochondrium. 
Glomerular filtration rate was registered before surgery and 15 days after the procedure and was 
calculated using the Modification of Diet in Renal Disease (MDRD) formula. Variables were 
analyzed using measures of central tendency and survival was assessed through the Kaplan- Meier 
curves. RESULTS: Eighty-nine cases were registered. Symptoms presented in 74% the most 
common of which were hematuria and flank pain. Radical nephrectomy predominated, and the 
mean pathologic tumor size was 6.7 cm. A total of 84% of the cases had stage T1b to T4 disease. 
Estimated 5-year cancer-specific survival for all stages was 90% and recurrence-free survival for 
organ-confined stages was 83.1%. The type of surgery had no statistical influence on postoperative 
kidney function (p = 0.33). CONCLUSION: The histopathologic characteristics, treatment, and 
survival in patients with kidney cancer were similar to those reported in other countries. © 2018 
Sociedad Mexicana de Urologia. Colegio de Profesionistas A.C. All rights reserved. 
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Clinopodium mexicanum: Potential and difficulties for the sustainable use of 
a Mexican medicinal plant 

Alvarado A.M., García-Trejo F., Cardador-Martínez A., Magallán-Hernández F. 

Article 

Clinopodium mexicanum (Benth.) Govaerts (Lamiaceae) is a native plant of Mexico. This plant is 
used in traditional Mexican medicine for the treatment of cultural specific syndromes such as 
"susto", "nervios" or "espanto", conditions related to anxiety and depression. In addition, it has a 
high biocultural value for its medicinal and culinary use and for its exchange value in various 
indigenous areas of México. This review aims to compile updated information about the 
ethnobotanical, phytochemistry and commercialization aspects of Clinopodium mexicanum, and it 
focuses on the potential use of this species as a raw material in the phytopharmaceutical industry 
for the treatment of anxiety and pain. Moreover, it would be a viable productive alternative for 
many rural communities, which could not only produce the raw material but who could also add 
value to the sale of the plant. © / ISSN 0717 7917. 
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Coexistence of fragile-X Syndrome, 8p23.1 deletion, and balanced 
translocation t(7;10)(p10;q24) in a Single Family 

Cortés H., Reyes-Rosales M., Rojas-Velasco A.J., García-Juárez B., Tapia-Guerrero Y.S., Arenas-Diaz 
S., Leyva-García N., Macías-Gallardo J.J., Carrillo-Mora P., Magaña J.J. 

Article 

Aims: Fragile-X syndrome (FXS) is the most common inherited form of intellectual disability; it is 
caused by an abnormal CGG-repeat expansion at the FMR1 gene. However, a few cases of girls 
with mutations in the FMR1 gene have been reported in the literature. In this study, we describe 
the clinical and genetic assessment of a family who exhibits the unusual coexistence of FXS, an 
8p23.1 deletion, and balanced translocation t(7;10)(p10;q24) in multiple members, including a 
symptomatic girl with FXS. Materials and Methods: All of the family members underwent 
comprehensive clinical and neurological examinations. All members of the family were also 
molecularly diagnosed using a combination of fluorescent-polymerase chain reaction (PCR), Triplet 
Repeat Primed-PCR, capillary electrophoresis, and karyotyping. Results: We identified a male 
proband and a female patient that presented with the craniofacial characteristics of FXS, 
neuropsychomotor developmental delay, speech delay, intellectual deficit, and a positive 
molecular diagnosis of FXS. Interestingly, the female patient presented with a severe phenotype 
also associated with the presence of 8p23.1 deletion, while the proband patient presented a 
balanced translocation t(7;10)(p10;q24). Moreover, we detected multiple carriers of the FXS 
premutation in the family. Conclusions: To our knowledge, we describe for the first time the 
simultaneous occurrence of FXS and an 8p23.1 deletion and their possible synergistic effects on 
the phenotype of a female patient. Moreover, we describe the coexistence of FXS, an 8p23.1 
deletion, and a balanced translocation t(7;10)(p10;q24) in the same family. © Copyright 2020, 
Mary Ann Liebert, Inc., publishers 2020. 

Cortés H., Reyes-Rosales M., Rojas-Velasco A.J., García-Juárez B., Tapia-Guerrero Y.S., Arenas-Diaz S., Leyva-
García N., Macías-Gallardo J.J., Carrillo-Mora P., Magaña J.J., (2020). Coexistence of fragile-X Syndrome, 
8p23.1 deletion, and balanced translocation t(7;10)(p10;q24) in a Single Family. Genetic Testing and 
Molecular Biomarkers, vol. 24, pp. 527-531. ISSN: 19450265.



Coexisting arachnoid cyst and tentorial sinus: A therapeutic dilemma 

Ferrigno A.S., Figueroa-Sanchez J.A. 

Article 

A 4-year-old male presented with a large arachnoid cyst over the left temporal region causing 
displacement of adjacent structures. Cerebral angiography showed dilatation of the tentorial sinus 
without other apparent vascular alterations. The association of these two anomalies raises a 
therapeutic dilemma as no information is available about how the variants of the venous system 
can modify cerebrospinal fluid hydrodynamics and thus affect arachnoid cyst’s prognosis. In this 
case, the patient was treated conservatively and has remained stable for 2 years. © 2020 
Published by Scientific Scholar on behalf of Surgical Neurology International 
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Coiling as a Rescue Strategy for Flow Diverter Prolapse into a Giant 
Intracranial Aneurysm 

Ferrigno A.S., Caro-Osorio E., Martinez H.R., Martinez-Ordaz L., Figueroa-Sanchez J.A. 

Article 

Background: Up to 3.2% of the adult population has an unruptured intracranial aneurysm (IA). 
Flow diversion is a relatively new treatment technique that is especially useful for large and 
morphologically unfavorable IAs. Methods: A previously healthy woman aged 32 years presented 
with a 6-month history of ptosis and ophthalmoplegia of the left eye. A magnetic resonance 
imaging scan revealed a giant left internal carotid artery aneurysm. She was admitted for 
treatment using flow diversion. After delivery of the flow diverter (FD), prolapse of the proximal 
end of the stent into the aneurysmal sac was observed. FD stabilization was achieved by deploying 
multiple coils through a previously placed microcatheter to push the prolapsed end away from the 
aneurysmal lumen. Results: The patient had a favorable outcome, with reduction of preoperative 
mass effect symptoms and complete obliteration of the aneurysm persisting at the 3-month 
follow-up. Conclusions: Giant IAs remain one of the most daunting clinical problems to treat. FD 
displacement is a rare (0.5%–0.75%) and possibly fatal complication. Currently, no clinical 
guidelines exist for its management. Adjunctive coiling is a possible rescue strategy for stabilizing 
an FD that foreshortened and prolapsed into the aneurysmal sac. Further studies are needed to 
identify the best approach to this complication. © 2019 Elsevier Inc. 
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Colonization, migration, and right-wing extremism: The constitution of 
embodied life of a dispossessed undocumented immigrant woman 

Segarra P., Prasad A. 

Article 

The aim of this essay is to illuminate the lived experiences of Victoria—an undocumented 
immigrant woman of Mexican origin working and living in the United States. Drawing on an in-
depth interview conducted with Victoria following the election of Donald Trump as president of 
the United States, we identify a set of discursive and material conditions that inform her lived 
reality. By examining three mutually constituting stages of Victoria’s life, we invite readers to 
consider how the imbricated nexus between global manifestations of colonization, migration, and 
the political rise of right-wing extremism is embodied and negotiated locally by one particular 
woman. To aid in theoretically informing the excerpts provided by Victoria, we draw on Judith 
Butler’s recent works in which she develops, individually and collaboratively, ideas of 
dispossession and precariousness. We find that dispossession and precariousness foreground the 
currents of vulnerability that are located palpably in Victoria’s narrative. Finally, by engaging with 
a genre of feminine writing that collapses the traditional boundaries between theory and practice, 
we revisit the question of praxis in relation to the researchers’ responsibility toward the 
participants of their study. © The Author(s) 2019. 

Segarra P., Prasad A., (2020). Colonization, migration, and right-wing extremism: The constitution of 
embodied life of a dispossessed undocumented immigrant woman. Organization, vol. 27, pp. 174-187. ISSN: 
13505084.



Common sense. A semantics in capitalist key  

Galindo A.G. 

Article 

This article focuses on the analysis of common sense as a category that expresses a symbolic 
structure corresponding to the capitalist-mercantile mode of production today dominant. It is 
argued that said common sense, as a body of ideas, knowledge and guidelines for behavior, favors 
a state of the subjectivity of human beings in accordance with the requirements of said mode of 
production. © 2020 Ariadna Ediciones. All rights reserved. 
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Communication Challenges Among Oncologists in Mexico 

Platas A., Cruz-Ramos M., Mesa-Chavez F., Jasqui-Bucay A., de la Rosa-Pacheco S., Rivera F., Mohar 
A., Villarreal-Garza C. 

Article 

Communication challenges related to the delivery of bad news are present in oncologists’ daily 
practice. Hence, communication skills are essential for clinicians to handle these situations as 
appropriately and compassionately as possible. The aim of this study was to identify Mexican 
oncologists’ perceptions on the most important and hardest issues to discuss with patients and 
their families, as well as the challenges they most commonly encounter when communicating bad 
news. Physicians from various oncology centers were invited to anonymously complete an 
electronical survey designed by our multidisciplinary oncology team. Statistical analysis was 
performed with the SPSS software v25; descriptive statistics were used for the analysis of the 
survey’s answers. In total, 115 physicians were included; most were medical oncologists. 
Treatment objectives and prognosis were the topics most of them considered relevant to address; 
while end-of-life care and treatment objectives were the hardest ones to discuss. The most 
difficult challenges they faced when breaking bad news were being honest without taking away 
hope and dealing with patients’ emotions. Remarkably, we detected a lack of training in delivering 
bad news to patients among our participants, as a minority of them had formal training in the 
matter. However, most desired to receive communication skills training and believed a session of 
2–5 h would be sufficient. Mexican oncologists face diverse communication challenges when 
disclosing bad news to patients. Our findings reveal an opportunity to develop formal training 
programs tailored for Mexican oncologists and to ultimately improve outcomes and patient-
centered care. © 2020, American Association for Cancer Education. 

Platas A., Cruz-Ramos M., Mesa-Chavez F., Jasqui-Bucay A., de la Rosa-Pacheco S., Rivera F., Mohar A., 
Villarreal-Garza C., (2020). Communication Challenges Among Oncologists in Mexico. Journal of Cancer 
Education, ISSN: 8858195.



Communication system development for emotional domotics interactive 
space 

Lopez-Aguilar A.A., Bustamante-Bello M.R., Navarro-Tuch S.A., Ramirez-Mendoza R.A. 

Article 

Domotic integrates different technologies to facilitate the task in the home area. Domotic tools 
lead to the design and construction of interactive space with potential fields of use. Emotion 
Domotics is a research in which it is sought to create an interactive space for testing that its main 
objective is to react to the emotional state of the user in order to modify the environment until 
reaching the appropriate stage in which the user enters a state of comfort. It is also sought that 
this interactive space can be used to increase labor and learning efficiency. Another potential 
application of this interactive space is that it can be used as a tool to evaluate the user experience 
of products and services. However, to achieve the objective of this research, a communication 
system must be developed that integrates the available domotic technologies with biometric 
systems for the detection of emotions. This communication system is important for the progress 
of the research because it will also be the one that will control the environmental variables such as 
temperature, light intensity and hue, and humidity within the interactive space to create a 
scenario according to the user’s needs. Throughout this work, the development of the 
communication system for the interactive space will be presented, as well as the tests carried out 
to validate the effectiveness of the communication system. © 2019, Springer-Verlag France SAS, 
part of Springer Nature. 
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Co-morbidities and co-medications as confounders of cardioprotection—
Does it matter in the clinical setting? 

Kleinbongard P., Bøtker H.E., Ovize M., Hausenloy D.J., Heusch G. 

Article 

The translation of cardioprotection from robust experimental evidence to beneficial clinical 
outcome for patients suffering acute myocardial infarction or undergoing cardiovascular surgery 
has been largely disappointing. The present review attempts to critically analyse the evidence for 
confounders of cardioprotection in patients with acute myocardial infarction and in patients 
undergoing cardiovascular surgery. One reason that has been proposed to be responsible for such 
lack of translation is the confounding of cardioprotection by co-morbidities and co-medications. 
Whereas there is solid experimental evidence for such confounding of cardioprotection by single 
co-morbidities and co-medications, the clinical evidence from retrospective analyses of the limited 
number of clinical data is less robust. The best evidence for interference of co-medications is that 
for platelet inhibitors to recruit cardioprotection per se and thus limit the potential for further 
protection from myocardial infarction and for propofol anaesthesia to negate the protection from 
remote ischaemic conditioning in cardiovascular surgery. LINKED ARTICLES: This article is part of a 
themed issue on Risk factors, comorbidities, and comedications in cardioprotection. To view the 
other articles in this section visit 
http://onlinelibrary.wiley.com/doi/10.1111/bph.v177.23/issuetoc. © 2019 The Authors. British 
Journal of Pharmacology published by John Wiley & Sons Ltd on behalf of British Pharmacological 
Society 
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Compact, magnetically actuated, additively manufactured pumps for liquids 
and gases 

Taylor A.P., Izquierdo Reyes J., Izquierdo Reyes J., Velásquez-García L.F. 

Article 

We report the proof-of-concept demonstration of novel, valve-less, and magnetically actuated 
miniature (∼1 cm3) positive displacement pumps for liquids and gases - both single-material-
printed pumps with embedded sintered magnets and the first monolithic, fully 3D-printed, multi-
material magnetic pumps in the literature; a valve-less design greatly simplifies the pump's 
operation and consumes less power compared to designs with active valves, and is less prone to 
clogging than designs with passive valves. The miniature diaphragm pumps are fabricated using 
150 μm-thick to 225 μm-thick layers via fused filament fabrication; the structural parts are printed 
in pure Nylon 12, while the magnet that makes possible the actuation of the pump chamber is 
either monolithically printed in Nylon 12 embedded with NdFeB micro-particles or press-fit into 
the pump after single-material printing of the enclosing piston. The fabrication of the pumps 
employs a novel multi-material-compatible 3D printing process flow that monolithically creates all 
features with less than 13 μm of in-plane misalignment. Pump fabrication takes below 75 min to 
complete and costs under $3.89 in materials. The devices are driven by a rotating magnet and can 
deliver liquid flow rates as large as 7.88 ml min-1 at 198 Hz for sintered magnet pumps (N35 
grade) and 1.68 ml min-1 at 204 Hz for the devices with monolithically 3D-printed magnets (∼N4 
grade); the results surpass state-of-the-art, 3D-printed miniature liquid pumps. Actuation of a 
pump in excess of 14.4 million cycles shows no evidence of degradation, e.g. leaks. A pump with 
sintered magnet (N48 grade) was characterized as a vacuum pump using air as working fluid, 
achieving an ultimate pressure of 540 Torr in a 0.61 ml pumping volume and up to 9.3 ml min-1 
flow rate at 230 Hz actuation; the results compare well with miniature, commercial, non-3D-
printed vacuum pumps. © 2020 IOP Publishing Ltd 
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Comparative Molecular Life History of Spontaneous Canine and Human 
Gliomas 

Amin S.B., Anderson K.J., Boudreau C.E., Martinez-Ledesma E., Kocakavuk E., Johnson K.C., Barthel 
F.P., Varn F.S., Kassab C., Ling X., Kim H., Barter M., Lau C.C., Ngan C.Y., Chapman M., Koehler J.W., 

Long J.P., Miller A.D., Miller C.R., Porter B.F., Riss 

Article 

Amin et al. characterize the molecular landscape of canine gliomas and compare it with that of 
human pediatric and adult gliomas, revealing high similarity between human pediatric and canine 
gliomas. The cross-species analysis identifies conserved glioma drivers and aneuploidy as a 
hallmark of high-grade disease. © 2020 Elsevier Inc.Sporadic gliomas in companion dogs provide a 
window on the interaction between tumorigenic mechanisms and host environment. We 
compared the molecular profiles of canine gliomas with those of human pediatric and adult 
gliomas to characterize evolutionarily conserved mammalian mutational processes in 
gliomagenesis. Employing whole-genome, exome, transcriptome, and methylation sequencing of 
83 canine gliomas, we found alterations shared between canine and human gliomas such as the 
receptor tyrosine kinases, TP53 and cell-cycle pathways, and IDH1 R132. Canine gliomas showed 
high similarity with human pediatric gliomas per robust aneuploidy, mutational rates, relative 
timing of mutations, and DNA-methylation patterns. Our cross-species comparative genomic 
analysis provides unique insights into glioma etiology and the chronology of glioma-causing 
somatic alterations. © 2020 Elsevier Inc. 
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Comparative study assessing postoperative renal loss using two different 
partial nephrectomy techniques: Off-clamp versus standard on-clamp surgery 

Aquil S., Olvera-Posada D., Navaratnam R., Mikhail D., Levine M.A., Luke P.P., Sener A. 

Article 

Objectives: To evaluate a case-matched study comparing postoperative renal function using two 
surgical techniques: An off-clamp partial nephrectomy (PN) with the aid of the Altrus® device and 
a standard on-clamp laparoscopic PN. Material and Methods: A total of 36 patients underwent PN. 
Eighteen had the off-clamp technique and 18 had the standard laparoscopic on-clamp PN. 
Demographic, clinical, radiological, and perioperative data were collected for analysis. An 
emphasis on renal function was made by analyzing both the perioperative and follow-up with 
estimated glomerular filtration rate and MAG3. Results: The median values did not signifcantly 
differ for age, Charlson Comorbidity Index, and hospital stay in the off-clamp versus on-clamp PN 
[62.5 (interquartile range, IQR 11) vs. 60 (IQR 16) years, 4 (IQR 2) vs. 5 (IQR 2) and 5 (IQR 1) vs. 4 
(IQR 2) days], respectively. The median diameter of the tumors was 33 (IQR 23) versus 41 (IQR 28) 
mm (p = 0.63), with median R.E.N.A.L. nephrometry scores of 7 (IQR 2) versus 7 (IQR 2) (p = 0.33). 
There was greater blood loss in the Altrus® (375 vs. 200 ml, p = 0.037). The clamp time in the on-
clamp group was 30 (IQR 6) minutes (range 22-68 minutes) compared to 0 minutes in the off-
clamp group. There was no difference in hemoglobin or creatinine levels between the groups. 
However, the on-clamp group had a significant loss in ipsilateral renal function on the MAG3 scan 
(49 vs. 42%, p = 0.0001), whereas the off-clamp group had no difference (48 vs. 46%, p = 0.72). 
Conclusions: The off-clamp method for PN is a feasible and safe option with better preservation of 
ipsilateral renal function when compared with on-clamp PN in the treatment of small renal 
masses. © 2020 S. Karger AG, Basel. 
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Comparative study of channel estimators for massive MIMO 5G NR systems 

Carrera D.F., Vargas-Rosales C., Azpilicueta L., Galaviz-Aguilar J.A. 

Article 

In this work, a comparative analysis is performed to study the bit error rate and error vector 
magnitude achieved with the least-squares (LS), the minimum mean squared error (MSE), and the 
Kalman filter (KF) channel estimators when these are applied to the maximum-ratio combining 
(MRC) and the regularised zero-forcing (RZF) receivers. The MSE achieved with the different 
channel estimators was also compared by varying the noise and interference power at the 
receiver. The proposed methodology relies on the characterisation of a massive multiple-input 
multiple-output (MIMO) channel with a quasi-deterministic radio channel generator and a cyclic 
prefix orthogonal frequency division multiplexing link-level radio simulation. The fifthgeneration 
(5G) new radio (NR) frame structure was used to perform channel estimation and equalisation for 
operation frequencies below 6 GHz. Numerical results show that the MRC receiver achieves its 
maximum performance with the KF estimator, especially at low signal-to-noise ratio scenarios, 
while the RZF receiver achieves its maximum performance with the LS estimation even in high 
interference scenarios. © 2020 Institution of Engineering and Technology. All rights reserved. 
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Comparing the efficiency of countries to assimilate and apply research 
investment 

Lancho-Barrantes B.S., Ceballos-Cancino H.G., Cantu-Ortiz F.J. 

Article 

One of the main purposes of the countries’ economic expenditure in research is to achieve higher 
levels of scientific results which could impact in better living standards for society. Besides, 
research efficiency could be considered as a way of getting the largest number of scientific results 
with the minimum amount of financial investment. To assess the repercussion of research 
investment in scientific production and measure scientific efficiency we selected a sample of 19 
countries representing each region of the world. We used 17 years of social and economic 
indicators from the UNESCO database, and scientific data from Scopus and SciVal. We introduce 
two new notions of economic efficiency for national research systems: one based on the capability 
for assimilating R&D investment, and another based on overall productivity and impact. Through a 
causal model based on multiple linear regression on panel data, we model assimilation efficiency 
and confirm that the scientific production of a country can be explained in 98% through the GERD 
expressed as a percentage of GDP, and the number of Academic and Research Institutions that 
concentrate at least 50% of the national scientific production. And to measure countries efficiency 
on productivity and impact we introduce four indicators that quantify the relation between 
economic inputs and scientific outputs (dollars per paper (DPP), dollars per citation (DPC), citations 
received per 1,000 dollars invested (CIREDI) and papers produced per 1,000 dollars invested 
(PAPPDI)). © 2020, Springer Nature B.V. 
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Comparing the elasticity of the melt and electrical conductivity of the solid of 
PP-HDPE copolymer CNT composites obtained by direct compounding versus 

dilution of a PP masterbatch 

Palacios-Aguilar E., Bonilla-Rios J., Sanchez-Fernandez J.A., Vargas-Martinez A., Lozoya-Santos 
J.D.J., Ramırez-Mendoza R. 

Article 

Composites of multiwall carbon nanotubes (CNT) at 1, 2, and 3 wt.% on a polypropylene–
polyethylene random copolymer matrix were prepared by melt compounding CNT powder and by 
dilution of a commercial polypropylene masterbatch (PMB). While the shear viscosity shows 
similar behavior for both dilution modes, the differences in their elastic properties clearly show 
the effect of the addition method and the presence of the PMB. This also indicates the relevance 
of having a difficult to mix masterbatch to enhance the elongational viscosity of the composites for 
free wall applications such as fiber spinning and blown film. On the other hand, the 2 and 3 wt.% 
CNT composites from both addition modes have similar electrical conductive behavior, with values 
near the semiconductors’ range. TEM and SEM images show different states of dispersion for each 
source of CNT. The immiscibility observed in those images is the simplest explanation for the 
differences in the molten composites’ elastic properties due to direct CNT addition versus CNT 
addition by dilution of a PMB. © The Author(s) 2020. 
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Comparison between the use of Co3O4 or CoO on microstructure and 
electrical properties in a varistor system based on SnO2 

Miranda-López M.I., Padilla-Zarate E.A., Hernández M.B., Falcón-Franco L.A., García-Villarreal S., 
García-Quiñonez L.V., Zambrano-Robledo P., Toxqui-Terán A., Aguilar-Martínez J.A. 

Article 

This comparative study pursues to clarify the differences between the addition of CoO or Co3O4 as 
a dopant on the non-linear electrical behavior and microstructure characteristics of a varistor 
system based on SnO2. The samples were fabricated according to the conventional ceramic 
processing using the nominal composition: (99.99-X)%SnO2 – 0.05%Cr2O3 – 0.05%Sb2O5 – 
X%CoO/Co3O4 where X = 0, 1, 3 and 5 mol%. The TGA-DTA analysis revealed essential differences 
in the thermal stability of CoO and Co3O4 during the sintering process, being CoO the oxide that 
induced the most visible changes. SEM micrographs, supported by EDS and XRD, showed 
remarkable grain growth even with a slight addition of cobalt oxide in comparison with the 
reference sample. The use of CoO holds the average grain size (6.7 μm), composition (SnO2), and 
shape homogeneity. In the case of Co3O4, a decreasing tendency in the average grain size and an 
increase in the residual porosity due to the in-situ formation of Co2SnO4 phase is observed. The 
electrical analysis revealed similarities on the alpha value for all molar percentages of both cobalt 
oxides: ∼9.6 and ∼8.1 units for CoO and Co3O4, respectively. In contrast, the breakdown electrical 
field shows notable differences: 1.08–1.16 kV cm−1 for CoO and 1.08–2.46 kV cm−1 for Co3O4. 
The evidence of this study confirms previous findings and suggests the existence of an essential 
role for the phase transitions of cobalt oxide on the final performance of SnO2-based varistors. © 
2020 Elsevier B.V. 
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Comparison of characteristics in Mexican women with breast cancer 
according to healthcare coverage 

Martinez-Cannon B.A., Zertuche-Maldonado T., de la Rosa Pacheco S., Cardona-Huerta S., 
Canavati-Marcos M., Gomez-Macias G.S., Villarreal-Garza C. 

Article 

Objective: To compare the sociodemographic, diagnostic, clinical, and treatment-related 
characteristics and outcomes of patients with breast cancer in two hospitals in Mexico according 
to type of healthcare coverage. Methods: A retrospective cohort study of women with breast 
cancer according to public or private healthcare coverage in two hospitals was done. Patients were 
treated by the same group of physicians and healthcare infrastructure. Groups were compared 
using the chi-square test for categorical variables, Mann–Whitney U-test and Student’s t-test for 
quantitative variables, and Kaplan–Meier estimator and log-rank test for time dependent 
outcomes (including recurrence-free and overall survival). A value of p < 0.05 was considered 
statistically significant. Results: A total of 282 women were included. Mean age at diagnosis was 
52 years. Women with public healthcare coverage were diagnosed more frequently with self-
detected tumors (82.8% vs 47.9%, p < 0.001) and advanced clinical stage (III and IV) (31.1% vs 
17.8%, p = 0.014). More women with public healthcare insurance underwent initial systemic 
treatment (41.1% vs 17.8%, p < 0.001) and mastectomy (70.1% vs 54.9%, p = 0.020), and received 
more chemotherapy (79.4% vs 43.8%, p < 0.001) and adjuvant radiotherapy (68.9% vs 53.4%, p = 
0.017). Overall, no differences were found in survival outcomes according to healthcare coverage. 
Trends suggesting worse recurrence-free and overall survival were observed in patients with 
public coverage at 3 years follow-up in stage III (85.7% vs 67.3% and 100% vs 84.6%, respectively) 
and triple negative disease (83.3% vs 74.5% and 100% vs 74.1%, respectively). Conclusion: 
Strategies to promote preventive medicine, diagnostic mammograms, and prompt diagnosis of 
breast cancer in Mexican women with public health coverage are needed. Access to the main 
treatment modalities by Seguro Popular and good quality care by an experienced group of 
physicians likely explains the similar outcomes between patients with private and public 
healthcare coverage. However, trends suggesting worse survival for patients with public medical 
coverage with stage III and triple-negative disease should encourage close follow-up. © The 
Author(s) 2020. 
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Comparison of Genetic Variants and Manifestations of OTUD6B-Related 
Disorder: The First Mexican Case 

Romero-Ibarguengoitia M.E., Cantú-Reyna C., Gutierrez-González D., Cruz-Camino H., González-
Cantú A., Sanz Sánchez M.A. 

Article 

The intellectual disability syndrome characterized by seizures and dysmorphic features was initially 
described in 2017 and was associated with genetic variants in the OTUD6B gene, identified by 
exome sequencing (ES) in a large cohort. This multisystem disorder primarily affects the central 
nervous system, the gastrointestinal, and the skeletal systems. In this article, we describe the first 
Mexican patient diagnosed by ES. The homozygous c.433C>T (p.Arg145*) variant of the OTUD6B 
gene confirmed this intellectual disability syndrome. In addition to seizures and other more 
frequently reported manifestations of this condition, this is the third patient with associated 
hypothyroidism and hypogammaglobulinemia, underscoring the value of screening for these 
conditions in other patients. The current challenge with this patient is to ensure medical 
management of his seizures and provide him with a better quality of life. The possibilities of 
additional therapeutic approaches may increase by understanding the physiopathology of the 
involved pathways. © 2020 American Federation for Medical Research. 
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Comparison of physicochemical, functional and nutritional properties 
between proteins of soybean and a novel mixture of soybean-maize 

Soria-Hernández C.G., Serna-Saldívar S.O., Chuck-Hernández C. 

Article 

Vegetable proteins are potential low-cost alternatives to solve the protein deficiency of the world 
population. A protein extracted from a mixture of soybean meal and maize germ was developed to 
offer more protein alternatives with high nutritional value. In this study, physicochemical, 
functional, and nutritional characteristics of isolates and hydrolysates of soybean and counterparts 
extracted from a soybean meal-maize germ were compared. The isolate and hydrolysate of the 
soybean-maize blend had a protein content of 93.9% and 73.6%, respectively. These protein 
mixtures contained 10% and 52% more solubility, 303.9%, and 22.7% more emulsifying capacity, 
4.5% and 4.2% higher foam density and 36.3% and 1.2% more coagulation capacity compared to 
the soybean isolate and hydrolysate. Electrophoretic profiles of soybean-maize proteins showed 
four additional bands to the typical soybean pattern of 56, 55, 52 and 18 kDa, which could 
correspond to globulins and zeins from maize. The isolate extracted from the mixture of soybean 
meal and maize is a new alternative to provide the necessary amino acids for proper physical and 
mental development. Additionally, it has a high potential to be used as an ingredient by the food 
industry due to its excellent functionality and nutritional value. © 2020 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Comparison of Total Factor Productivity and Total Productivity for Their 
Relationship Attributes with Profit 

Tiruvengadam N., Beruvides M.G., Elizondo-Noriega A. 

Article 

This study compares two productivity metrics, Total Factor Productivity (TFP) and Total 
Productivity (TP), for their associations with one another and two types of profits. Several 
attributes of the direct productivity-profit relationship, not mediated by any other firm 
characteristic, are evaluated, such as the existence of bi-directionality in the predictive association 
between productivity and profit. The influence of productivity on profit is reaffirmed; crucially, the 
impact of profit on productivity is found to exist as well. The unique contribution of this study is 
that it demonstrates that TFP outperforms TP considerably in its ability to associate with and 
predict profits. The influence of seasonal and non-seasonal time delays on the productivity-profit 
association are found to be important implications for engineering managers. © 2020, © 2020 
American Society for Engineering Management. 
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Compensation of nonlinear distortion in coherent optical OFDM systems 
using a MIMO deep neural network-based equalizer 

Aldaya I., Giacoumidis E., Tsokanos A., Jarajreh M., Wen Y., Wei J., Campuzano G., Abbade M.L.F., 
Barry L.P. 

Article 

A novel nonlinear equalizer based on a multiple-input multiple-output (MIMO) deep neural 
network (DNN) is proposed and experimentally demonstrated for compensation of inter-
subcarrier nonlinearities in a 40 Gb/s coherent optical orthogonal frequency division multiplexing 
system. Experimental results reveal that MIMO-DNN can extend the power margin by 4 dB at 2000 
km of standard single-mode fiber transmission when compared to linear compensation or 
conventional single-input single-output DNN. It is also found that MIMO-DNN outperforms digital 
back propagation by increasing up to 1 dB the effective Q-factor and reducing by a factor of three 
the computational cost. © 2020 Optical Society of America. 
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Competencies for Industry 4.0 

Hernandez-de-Menendez M., Morales-Menendez R., Escobar C.A., McGovern M. 

Article 

Industry 4.0 is a term that represents the radical transformation of Industry that has resulted from 
the integration of emerging technologies. It implies that we are witnessing the proximity of the 
Fourth Industrial Revolution. Industry 4.0 aims to enable intelligent factories to produce 
personalized output utilizing greener and more efficient processes. However, to accomplish this, 
manufacturers must overcome several barriers, such as the lack of qualified talent to develop and 
manage various high-tech systems. This deficiency means that Industry 4.0 demands a change in 
the labor market, explicitly requiring trained professionals who have the competencies and skills 
to thrive in this new environment. What should a set of competencies be in the modern 
professional profiles? In this work, we review the required competencies, the technologies that aid 
in developing them, and the methods of assessing them. © 2020, Springer-Verlag France SAS, part 
of Springer Nature. 
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Complementing solutions to optimization problems via crowdsourcing on 
video game plays 

Vargas-Santiago M., Monroy R., Ramirez-Marquez J.E., Zhang C., Leon-Velasco D.A., Zhu H. 

Article 

Leveraging human insight and intuition has been identified as having the potential for the 
improvement of traditional algorithmic methods. For example, in a video game, a user may not 
only be entertained but may also be challenged to beat the score of another player; additionally, 
the user can learn complicated concepts, such as multi-objective optimization, with two or more 
conflicting objectives. Traditional methods, including Tabu search and genetic algorithms, require 
substantial computational time and resources to find solutions to multi-objective optimization 
problems (MOPs). In this paper, we report on the use of video games as a way to gather novel 
solutions to optimization problems. We hypothesize that humans may find solutions that 
complement those found mechanically either because the computer algorithm did not find a 
solution or because the solution provided by the crowdsourcing of video games approach is 
better. We model two different video games (one for the facility location problem and one for 
scheduling problems), we demonstrate that the solution space obtained by a computer algorithm 
can be extended or improved by crowdsourcing novel solutions found by humans playing a video 
game. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Composite active disturbance rejection robust control for a prototype of an 
active damping artificial ankle prosthesis 

Serrano H.L., Chairez I., Luviano-Juárez A. 

Article 

The problem of robust control applied to adjust the configuration of an ankle prosthesis based on 
disturbance estimation has been addressed in this study. Active disturbance rejection control was 
the paradigm used for controlling the robotic prosthesis by means of a direct active estimation. 
Based on this active estimation, the robust controller implemented the disturbance cancellation 
providing a fast converge to the origin of the tracking error. The uncertainties affecting the 
prosthesis dynamics were identified by a high-order extended state high gain observer. This 
identification was used to force the tracking between the actual position and force needed in the 
ankle prosthesis and some reference values obtained by a biomechanical gait cycle analysis. 
Therefore, the estimated states were used to implement a robust output feedback controller that 
was effective to reject actively the perturbations. This rejection implemented within the controller 
forced the trajectory tracking to a small vicinity of the origin. A strategy based on composite 
Lyapunov function served to prove that tracking problem for the prosthesis was successfully 
solved despite the switching nature of the gait cycle. The controller was implemented in numerical 
simulations for showing the convergence of the tracking error. The convergence of this tracking 
error to the region around the origin was obtained within the first second of simulation. © 2019 
Chinese Automatic Control Society and John Wiley & Sons Australia, Ltd 
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Compositional Variation in Trans-Ferulic, p-coumaric, and Diferulic Acids 
Levels Among Kernels of Modern and Traditional Maize (Zea mays L.) Hybrids 

Zavala-López M., Flint-García S., García-Lara S. 

Article 

Maize is one of the most heterogenous cereals worldwide in terms of yield, physical 
characteristics, and biochemical composition due to its natural diversity. Nowadays the use of 
maize hybrids is extensive, while the use of landraces is mostly local. Both have become an 
important genetic resource useful to identify or generate varieties with desirable characteristics to 
overcome challenges of agronomic performance, nutritional quality, and functionality. In terms of 
functionality, one of the most studied families of compounds are phenolic acids. These compounds 
have been associated with the improvement of human health because of their antioxidant 
capacity. To evaluate the diversity of phenolic compounds in maize, two collections, the Nested 
Association Mapping (NAM) founders and 24 landraces, were crossed with B73. Phenolic 
compounds were extracted and quantified by HPLC-PDA. Soluble and cell wall phenolic acids were 
identified and significant differences between and within the NAM and Landrace collections were 
assessed. Soluble p-coumaric acid quantification of B73 × NAM hybrids presented high variation as 
the range went from 14.45 to 132.34 μg/ g dw. In the case of B73 × Landrace hybrids, wide 
variation was also found, ranging 25.77–120.80 μg/g dw. For trans-ferulic acid, significant variation 
was found in both hybrid groups: B73 × NAM presented an average of 157.44 μg/g dw (61.02–
411.13 μg/g dw) whereas the B73 × Landrace hybrids average was 138.02 μg/g dw (49.32–476.28 
μg/g dw). In cell wall p-coumaric acid, a range from 30.93 to 83.69 μg/g dw and 45.06 to 94.98 
μg/g dw was found for landrace and NAM hybrids, respectively. For cell wall trans-ferulic acid, a 
range from 1,641.47 to 2,737.38 μg/g dw and 826.07 to 2,536.40 μg/g dw was observed for 
landrace and NAM hybrids, respectively. Significant differences between hybrid groups were 
found in p-coumaric acid, for both soluble and cell wall-bounded. Therefore, maize hybrids 
produced by conventional techniques using both modern and traditional varieties showed a high 
diversity in terms of phenolic compounds, denoting the role of these compounds in the maize 
ability to endure different environment conditions. This study provides a platform of comparison 
through the unveiling of maize phenolic compounds for future breeding efforts. © Copyright © 
2020 Zavala-López, Flint-García and García-Lara. 
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Compressive stiffness of staggered woodpile lattices: Mechanics, 
measurement, and scaling laws 

Cuan-Urquizo E., Shalchy F., Bhaskar A. 

Article 

Lattices in woodpile arrangement are of interest in many applications such as tissue engineering 
scaffolds, elastic metamaterials and lightweight structures: the choice in lattice arrangement and 
stacking parameters facilitate innovative material design. Additive manufacturing has enabled 
fabrication of such structured materials with tunable properties. Here, the elastic response of 
woodpile lattices is studied analytically, numerically, and experimentally when they are 
compressed in the stacking direction, with struts staggered in alternating layers. Expressions for 
the apparent Young's modulus, and its dependence on porosity, are derived from the analysis of a 
periodically-supported, periodically-loaded, elastic filament. A fifth power law relating the 
apparent Young's modulus with the volume fraction is obtained in the asymptotic limit of high 
porosity, which is consistent with scaling arguments presented here. When the stacking is 
asymmetric, the apparent stiffness is presented in terms of an analytically known function of the 
skewness parameter α. For dense lattices, departure from the proposed power law is observed in 
computational simulations, as well as laboratory experiments on polylactic acid (PLA) 3D-printed 
woodpiles. Variations from power law can be attributed to unaccounted for effects in the 
micromechanics of the filaments, e.g. filament shear and diametrical compression. The 
experimentally obtained relationship, between the apparent modulus and porosity, is in excellent 
agreement with our analysis and numerical results. © 2020 Elsevier Ltd 
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Computation of the relaxation effective moduli for fibrous viscoelastic 
composites using the asymptotic homogenization method 

Rodríguez-Ramos R., Otero J.A., Cruz-González O.L., Guinovart-Díaz R., Bravo-Castillero J., Sabina 
F.J., Padilla P., Lebon F., Sevostianov I. 

Article 

A two-phase parallel fibre-reinforced periodic viscoelastic composite is considered wherein the 
constituents are isotropy. Simple closed-form formulae are obtained for the effective properties of 
composites with square and hexagonal cells by means of the two-scale asymptotic 
homogenization method. The computation of the effective properties of non-ageing linear 
viscoelastic composites with periodic structure containing long cylindrical fibres of circular cross-
section is performed. The local problems and overall viscoelastic properties are obtained in explicit 
form using the elastic-viscoelastic correspondence principle and assuming perfect contact 
conditions at the interface between constituents. Comparison with different viscoelastic models 
allowing explicit inverse Laplace transforms such as, traditional Maxwell and Kelvin models and 
Rabotnov-Scott Blair fractional exponential model are shown. The analytical results are verified by 
comparison with computational ones. © 2019 
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Computational Intelligence for Studying Sustainability Challenges: Tools and 
Methods for Dealing With Deep Uncertainty and Complexity 

Molina-Perez E., Esquivel-Flores O.A., Zamora-Maldonado H. 

Article 

The study of sustainability challenges requires the consideration of multiple coupled systems that 
are often complex and deeply uncertain. As a result, traditional analytical methods offer limited 
insights with respect to how to best address such challenges. By analyzing the case of global 
climate change mitigation, this paper shows that the combination of high-performance computing, 
mathematical modeling, and computational intelligence tools, such as optimization and clustering 
algorithms, leads to richer analytical insights. The paper concludes by proposing an analytical 
hierarchy of computational tools that can be applied to other sustainability challenges. © 
Copyright © 2020 Molina-Perez, Esquivel-Flores and Zamora-Maldonado. 
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Computer-based learning in an undergraduate physics course: Interfacing a 
mobile phone and matlab to study oscillatory motion 

Momox E., Ortega De Maio C. 

Article 

Over the past couple of decades, mobile devices have become ubiquitous items in our daily lives. 
Companies continuously add innovative features that make them more affordable and easy to use. 
This success in mobile technology has prompted educators and instructors to utilize these gadgets 
to boost the teaching-learning process by changing the traditional classroom to one that is 
interactive and engaging. For instance, there is strong potential for using mobile technology in 
physics education due to the different kinds of sensors that these devices have that make them 
unique and well-suited for experimentation in places where learning occurs naturally; a simple 
pendulum is a good example as it can be set up easily and with minimum material. Despite the 
remarkable number of apps available, only a handful of them have been developed for 
undergraduate physics education, the majority are virtual labs, and others acquire data in real 
time but need to be exported to a computer for analysis. By this token, we set out to build an app 
with matlab for reading the acceleration sensor of a mobile phone in real time when it is used as a 
pendulum's bob, and to obtain paramount physical parameters such as position, velocity, 
acceleration, and damping constant. The app empowers instructors and learners with graphical 
visualizations and with an immersive experience on how the experimental data and the theoretical 
models of oscillatory motion interact, and keeps teachers and students away from the hassle of 
using rarely available laboratory equipment and virtual simulations. © 2020 American Association 
of Physics Teachers. 
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Conceptualizing social impact: A geographic perspective 

Tello M.A. 

Article 

Firms have used different approaches to determining the social impacts of their actions. However, 
identifying and quantifying firms’ social impact remain a challenge. This paper provides theoretical 
arguments regarding firms’ social impact based on a geographic perspective. This approach uses 
geo-referenced data on social impact parameters, such as health, crime, real estate values, and 
green spaces. This study extends the corporate social responsibility literature by incorporating a 
geographic perspective of social impacts and highlighting geographic proximity as a relevant 
element of stakeholder salience and firm response. This study implies the need to develop a 
facility-level social impact index based on publicly available data to evaluate social impact beyond 
current rating systems. © 2020 Elsevier Inc. 
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Concrete durability enhancement from nopal (opuntia ficus-indica) additions 

Torres-Acosta A.A., Alejandra Díaz-Cruz L. 

Article 

Durability criteria were used to evaluate concretes containing Opuntia Ficus Indica (OFI, also called 
nopal) derivatives: exudate nopal mucilage (eNm), cooked nopal mucilage (cNm), and dehydrated 
nopal powder (dNp). Concrete containing eNm and cNm was fabricated using 4%, 8%, 15%, and 
30% concentrations by water mass replacement. The dNp was added at 1%, 2%, and 4% (per 
cement weight) by sand mass replacement. Concrete's physical and mechanical performance was 
monitored for the nopal derivative treatments and the control (without nopal derivatives), to 
quantify any possible durability improvements. The durability tests included: saturated electrical 
resistivity (ρS); total voids percentage (TV%), capillary absorption (effective porosity, εEF); 
compressive strength (fc); rapid chloride permeability (RCP); and SEM micrograph analysis. 
Because nopal derivatives have an apparently slow reaction time, the tests were evaluated at 30, 
90, 180, and 400 days. Addition of dehydrated nopal powder (dNp) did not improve substantially 
concrete durability performance, except chloride transport: additions &lt;2% decreased RCP index 
values up to 10%. Exudate nopal mucilage (eNm) exhibited improved durability index values up to 
20% (TV%/εEF decrease and ρS/fc increase), and RCP index was improved up to 30%. Cooked 
nopal mucilage (cNm), at all four tested ages, produced results superior to the control mixture 
(between 20% and 40% improvements). In summary, nopal derivatives may act as clogging 
sponge-like biopolymer within the cement matrix pores, stopping water and chloride transport 
into concrete. © 2020 Elsevier Ltd 
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Congenital nasal piriform aperture atresia: A case report and novel finding 

Angulo C., Jayawardena A.D.L., Caruso P.A., Ramos D., Bonilla J.A., Zablah E., Hartnick C.J. 

Article 

Congenital nasal piriform aperture stenosis and choanal atresia are types of nasal obstructions 
that can be life threatening to infants if left untreated. While there has been numerous reports on 
both of them there has not been a single reported case of congenital nasal piriform aperture 
atresia. Here, we present the first case of piriform aperture atresia that includes the diagnostic 
and clinical approach. © 2020 Elsevier B.V. 
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Congo red decolorization using textile filters and laccase-based 
nanocomposites in continuous flow bioreactors 

Lopez-Barbosa N., Florez S.L., Cruz J.C., Ornelas-Soto N., Osma J.F. 

Article 

Removal of azo and diazo dye content from textile industry wastewaters is crucial due to their 
environmental impact. Here, we report on the use of the fungal laccase from Pycnoporus 
sanguineus CS43 immobilized on silica nanoparticles and entrapped in textile-based filters for the 
degradation of Congo Red. Laccase immobilization and synthesis of the nanocomposites were 
carried out by two different methods, one in the presence of acetone and the second using water 
as solvent. This led to a change in the hydrophobicity of the obtained biofilters. Successful 
preparation of the nanocomposites was confirmed via FTIR spectroscopy. Changes in the 
secondary structure of the enzyme were inspected through the second derivative of the FTIR 
spectra. Six different types of filter were fabricated and tested in a continuous flow bioreactor in 
terms of their decolorization capabilities of Congo Red. The results indicate removal efficiencies 
that approached 40% for enzymes immobilized on the more hydrophobic supports. Backscattered 
electron (BSE) images of the different filters were obtained before and after the decolorization 
process. Percentage of decolorization and activity loss were determined as a function of time until 
a plateau in decolorization activity was reached. Experimental data was used to recreate the 
decolorization process in COMSOL Multiphysics® (Stockholm, Sweden). These simulations were 
used to determine the proper combination of parameters to maximize decolorization. Our findings 
suggest that the treatment of textile-based filters with immobilized laccase in conjunction with 
hydrophobic nanocomposites provides a suitable avenue to achieve more efficient laccase dye 
decolorization (39%) than that obtained with similar filters treated only with free laccase (8%). 
Filters treated with silica-based nanocomposites and immobilized laccases showed an increase in 
their decolorization capability, probably due to changes in their wetting phenomena. © 2020 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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Consequences of total thermal balance during melting and solidification of 
high temperature phase change materials 

Rodríguez-Alemán S., Hernández-Cooper E.M., Otero J.A. 

Article 

The incorrect behavior of numerical solutions in thermally isolated systems has been explained 
recently by considering volume changes during the liquid-solid phase transition, through total 
mass conservation. In this work, examples are found where the numerical solutions still show an 
incorrect behavior in thermally isolated systems. The solutions at thermodynamic equilibrium 
reveal the existence of “pathological” cases in some materials, even though, the total mass of the 
system is conserved. Through the examples shown in this work, a conceptual error is found in the 
equation of motion for the interface. The system size and amount of melted or solidified mass 
obtained from a local energy-mass balance at the interface are not invariant and can overestimate 
or underestimate the stationary state values. The proposed equation of motion for the interface is 
found by imposing energy conservation in adiabatic systems, and thermodynamic equilibrium 
values are well reproduced through the proposed equation. Energy conservation leads to an extra 
term in the equation of motion for the interface, which is proportional to the density difference 
between liquid and solid phases. Additionally, in systems with isothermal-adiabatic boundary 
conditions, total thermal balance through the entire system is proposed. Total thermal balance 
also leads to an extra term in the equation of motion for the interface, which can have significant 
contributions depending on the type of material and operating conditions. Finally, the dynamics of 
the phase transition can be pictured by introducing an equivalent latent heat of fusion that 
incorporates the effects of total thermal balance. © 2020 Elsevier Ltd 
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Consumer sentiments toward brands: the interaction effect between brand 
personality and sentiments on electronic word of mouth 

Lopez A., Guerra E., Gonzalez B., Madero S. 

Article 

Consumers can exchange real-time brand opinions through social media, hence requiring brands’ 
urgent attention. Therefore, can customer sentiments expressed in social media influence 
electronic word of mouth (e-WOM)? This research identifies customer sentiments’ influence on e-
WOM and their differences based on brand personality. Brands have significantly different 
personalities; thus, we argue that sentiments (e.g., anger, anticipation, disgust, fear) that increase 
or decrease e-WOM also differ based on brand personality (sincerity, excitement, competence, 
sophistication, and ruggedness). Data from the top 100 most valuable global brands and more 
than 50,000 brand tweets were collected. We conducted a sentiment analysis on these tweets to 
identify customer sentiments. Then, computed regression analyses were performed, and a 
random forest model was constructed. This study consistently shows that the interaction terms 
between brand personality and sentiments are crucial to customer sentiments that increase or 
decrease e-WOM based on brand personality. For example, joy increases and decreases e-WOM of 
brands with an exciting personality and a competent and sophisticated personality, respectively. 
Furthermore, we conducted a cluster analysis to identify main brand clusters based on their 
personality and shed light on brand structure in the marketplace. We also discussed managerial 
implications and avenues for future research. © 2020, Springer Nature Limited. 
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Context as a strategy to promote the perceived usefulness of mathematics in 
social science students  

Peña-Becerril M., Camacho-Zuñiga C. 

Article 

A learning activity was designed for the topic functions and derivatives contextualized in the 
themes of corruption and water pollution, which was contrasted against a traditional activity. This 
was done as a tool to promote interest and usefulness sense of mathematics in first-year social 
science undergraduate students. The students who participated in the activity had an incipient 
perceived usefulness of mathematics and their interest was focused on social, economic and 
environmental issues. It was concluded that the context provoked a better performance of the 
students in those questions related to interpretation of concepts, while it did not show significant 
benefits in those that required the repetition of an algorithm. Finally, the students perceived the 
contextualized activity with greater pleasure, interest and usefulness sense over the traditional 
one, improving to a greater extent their mathematical competence. © 2020 Centro de 
Informacion Tecnologica. 
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Context pre-modeling: an empirical analysis for classification based user-
centric context-aware predictive modeling 

Sarker I.H., Alqahtani H., Alsolami F., Khan A.I., Abushark Y.B., Siddiqui M.K. 

Article 

Nowadays, machine learning classification techniques have been successfully used while building 
data-driven intelligent predictive systems in various application areas including smartphone apps. 
For an effective context-aware system, context pre-modeling is considered as a key issue and task, 
as the representation of contextual data directly influences the predictive models. This paper 
mainly explores the role of major context pre-modeling tasks, such as context vectorization by 
defining a good numerical measure through transformation and normalization, context generation 
and extraction by creating new brand principal components, context selection by taking into 
account a subset of original contexts according to their correlations, and eventually context 
evaluation, to build effective context-aware predictive models utilizing multi-dimensional 
contextual data. For creating models, various popular machine learning classification techniques 
such as decision tree, random forest, k-nearest neighbor, support vector machines, naive Bayes 
classifier, and deep learning by constructing a neural network of multiple hidden layers, are used 
in our study. Based on the context pre-modeling tasks and classification methods, we 
experimentally analyze user-centric smartphone usage behavioral activities utilizing their 
contextual datasets. The effectiveness of these machine learning context-aware models is 
examined by considering prediction accuracy, in terms of precision, recall, f-score, and ROC values, 
and has been made an empirical discussion in various dimensions within the scope of our study. © 
2020, The Author(s). 

Sarker I.H., Alqahtani H., Alsolami F., Khan A.I., Abushark Y.B., Siddiqui M.K., (2020). Context pre-modeling: 
an empirical analysis for classification based user-centric context-aware predictive modeling. Journal of Big 
Data, vol. 7, ISSN: 21961115.



Continuous and recurrent pattern dynamic neural networks recognition of 
electrophysiological signals 

Alfaro-Ponce M., Chairez I. 

Article 

In the last few years, recurrent and continuous algorithms have became key factors in the solution 
of diverse pattern recognition problems. The main goal of this study is to introduce four classes of 
recurrent and continuous artificial neural networks (ANN) that can be implemented for pattern 
recognition of electrophysiological signals. Such networks are generally known as dynamic neural 
networks (DNN). The proposed DNN based pattern recognizer uses biosignals raw data as input. 
This processing method allows capturing the signal time dynamics, which is considered as an 
intrinsic characteristic of physiology signals. Therefore, recurrent and differential ANN structures 
were developed to construct different versions of dynamic automatic pattern recognizer. The first 
one describes the application of Recurrent Neural Networks (RNN) to enforce the biosignal 
analysis which evolves over time with a fixed sampling period. Three different DNNs with 
continuous dynamics are introduced. Differential neural network (DifNN) with the capability of 
learning the evolution of the signal in continuous time, a time-delay neural network (TDNN) for 
classification is implemented to consider the time-delayed characteristics of the 
electrophysiological signals and a complex valued neural network (CVNN) which considered the 
signals to be classified may be pre-processed with a frequency analysis technique. Two different 
databases of diverse physiological signals are used in this study to validate the application of 
dynamic neural networks. A first database considers electromiographic (EMG) signals which are 
tested using the DifNN, TDNN and CVNN. The second database includes gait in Parkinson's disease 
database signals which are used in the evaluation procedure of RNN. Two validation methods are 
used to justify the application of dynamic ANNs as pattern recognizer for the EMG activities and 
the health level classification of patients suffering from Parkinson's: generalization-regularization 
and the k-fold cross validation. The accuracy estimation and the confusion matrix evaluation 
confirm the superiority of the proposed approach compared to classical feed-forward ANN pattern 
recognizer. The particular case of the RNN is also implemented in a 32-bits micro-controller 
embedded device. © 2019 Elsevier Ltd 
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Contrast-Enhanced Mammography and Radiomics Analysis for Noninvasive 
Breast Cancer Characterization: Initial Results 

Marino M.A., Pinker K., Leithner D., Sung J., Avendano D., Morris E.A., Jochelson M. 

Article 

Purpose: To investigate the potential of contrast-enhanced mammography (CEM) and radiomics 
analysis for the noninvasive differentiation of breast cancer invasiveness, hormone receptor 
status, and tumor grade. Procedures: This retrospective study included 100 patients with 103 
breast cancers who underwent pretreatment CEM. Radiomics analysis was performed using 
MAZDA software. Lesions were manually segmented. Radiomic features were derived from first-
order histogram (HIS), co-occurrence matrix (COM), run length matrix (RLM), absolute gradient, 
autoregressive model, the discrete Haar wavelet transform (WAV), and lesion geometry. Fisher, 
probability of error and average correlation (POE+ACC), and mutual information (MI) coefficients 
informed feature selection. Linear discriminant analysis followed by k-nearest neighbor 
classification (with leave-one-out cross-validation) was used for pairwise texture-based separation 
of tumor invasiveness and hormone receptor status using histopathology as the standard of 
reference. Results: Radiomics analysis achieved the highest accuracies of 87.4 % for differentiating 
invasive from noninvasive cancers based on COM+HIS/MI, 78.4 % for differentiating HR positive 
from HR negative cancers based on COM+HIS/Fisher, 97.2 % for differentiating human epidermal 
growth factor receptor 2 (HER2)-positive/HR-negative from HER2-negative/HR-positive cancers 
based on RLM+WAV/MI, 100 % for differentiating triple-negative from triple-positive breast 
cancers mainly based on COM+WAV+HIS/POE+ACC, and 82.1 % for differentiating triple-negative 
from HR-positive cancers mainly based on WAV+HIS/Fisher. Accuracies for differentiating grade 1 
vs. grades 2 and 3 cancers were 90 % for invasive cancers (based on COM/MI) and 100 % for 
noninvasive cancers (almost entirely based on COM/MI). Conclusions: Radiomics analysis with 
CEM has potential for noninvasive differentiation of tumors with different degrees of invasiveness, 
hormone receptor status, and tumor grade. © 2019, World Molecular Imaging Society. 
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Contrast-enhanced mammography for screening women after breast 
conserving surgery 

Gluskin J., Saccarelli C.R., Avendano D., Marino M.A., Bitencourt A.G.V., Pilewskie M., Sevilimedu 
V., Sung J.S., Pinker K., Jochelson M.S. 

Article 

To investigate the value of contrast-enhanced mammography (CEM) compared to full-field digital 
mammography (FFDM) in screening breast cancer patients after breast-conserving surgery (BCS), 
this Health Insurance Portability and Accountability Act-compliant, institutional review board-
approved retrospective, single-institution study included 971 CEM exams in 541 asymptomatic 
patients treated with BCS who underwent screening CEM between January 2013 and November 
2018. Histopathology, or at least a one-year follow-up, was used as the standard of reference. 
Twenty-one of 541 patients (3.9%) were diagnosed with ipsi-or contralateral breast cancer: six 
(28.6%) cancers were seen with low-energy images (equivalent to FFDM), an additional nine 
(42.9%) cancers were detected only on iodine (contrast-enhanced) images, and six interval cancers 
were identified within 365 days of a negative screening CEM. Of the 10 ipsilateral cancers detected 
on CEM, four were detected on low-energy images (40%). Of the five contralateral cancers 
detected on CEM, two were detected on low-energy images (40%). Overall, the cancer detection 
rate (CDR) for CEM was 15.4/1000 (15/971), and the positive predictive value (PPV3) of the 
biopsies performed was 42.9% (15/35). For findings seen on low-energy images, with or without 
contrast, the CDR was 6.2/1000 (6/971), and the PPV3 of the biopsies performed was 37.5% 
(6/16). In the post-BCS screening setting, CEM has a higher CDR than FFDM. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Contrast-enhanced swallow study sensitivity for detecting 
esophagojejunostomy leakage  

Clemente-Gutiérrez U., Rodríguez-Chong J.G., Morales-Maza J., Rodríguez-Quintero J.H., Sánchez-
Morales G., Álvarez-Bautista F.E., Cortés R., Medina-Franco H. 

Article 

Introduction and aim: Sixty percent of the patients with gastric carcinomas are candidates for 
surgical resection through total gastrectomy and esophagojejunostomy, the latter of which is 
associated with leaks in up to 12.3% of cases. There is no standardized procedure for diagnosing 
anastomotic leaks. The aim of the present study was to establish the diagnostic sensitivity of the 
contrast-enhanced swallow study for detecting esophagojejunostomy leakage after total 
gastrectomy. Materials and methods: A retrospective analysis was conducted on patients that 
underwent total gastrectomy due to gastric adenocarcinoma, within the time frame of 2002 and 
2017. Demographic, clinical, and laboratory factors were identified, emphasizing the clinical and 
radiologic detection of anastomotic leaks. Descriptive statistics were carried out and the sensitivity 
of the contrast-enhanced swallow study for diagnosing leakage was calculated. Results: Fifty-eight 
patients were included in the study. Their mean age was 61.5 years. A total of 55.2% of the 
patients were men and 44.8% were women. Gastric adenocarcinoma was the indication for 
gastrectomy in 100% of the cases. Anastomotic leak presented in 31.01% of the patients. 
Diagnostic sensitivity of the contrast-enhanced swallow study for detecting leaks was 66%. 
Conclusions: According to our analysis, the contrast-enhanced swallow study had limited 
diagnostic efficiency for detecting anastomotic leaks, with a sensitivity of 66%. We suggest 
maintaining high diagnostic suspicion in patients with studies that are initially negative and basing 
decisions on a more extensive approach. © 2019 Asociación Mexicana de Gastroenterología 
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Control design and experimental validation of a HB-NPC as a shunt active 
power filter 

Escobar G., Martinez-Rodriguez P.R., Iturriaga-Medina S., Vazquez-Guzman G., Sosa-Zuñiga J.M., 
Langarica-Cordoba D. 

Article 

This work presents the design of a control law based on the average model of a shunt active 
power filter considering an H-bridge neutral point clamped topology and its experimental 
validation. Therefore, the proposed controller is formed by three control loops, namely current 
(inner), regulation (outer), and balance control loops. The current loop aims to compensate both 
the displacement power factor and the harmonic distortion produced by nonlinear loads 
connected to the point of common coupling. To deal with harmonic current distortion, the current 
loop involves an adaptive mechanism based on a bank of resonant filters tuned at odd harmonics 
of the fundamental grid frequency. The regulation and balance loops are aimed to maintain the 
voltage of the capacitors forming the DC-link at a desired constant level. For this, proportional-
integral controllers are designed. The design of all three loops considers the average model of the 
system. The performance of the proposed multi-loop control law is evaluated through numerical 
results and real-time experimental implementation, both considering a 2 kW academic benchmark 
with a constant switching frequency of 7 kHz. In order to provide harmonic distortion, a nonlinear 
load based on an uncontrolled diode bridge rectifier is considered. Additionally, step-load changes 
from 0.5 kW to 1 kW are considered for the nonlinear load. As a result, a suitable current tracking, 
voltage regulation, and balance are observed despite parametric uncertainties, load variations, 
and harmonic distortion. As a consequence, in steady state, simulation results indicate that the 
compensated grid current THD is 1.75%; meanwhile, the nonlinear load current THD is 52.5%. 
Experimental results indicate that the compensated grid current THD is 2.32%; meanwhile, the 
nonlinear load current THD is 53.8%. © 2020 by the authors. 
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Control of automotive semi-active MR suspensions for in-wheel electric 
vehicles 

Anaya-Martinez M., Lozoya-Santos J.-J., Félix-Herrán L.C., Tudon-Martinez J.-C., Ramirez-Mendoza 
R.A., Morales-Menendez R. 

Article 

In this work, four different semi-active controllers for a quarter of vehicle and full vehicles are 
evaluated and compared when used in internal combustion engine (ICE) vehicles vs electric 
vehicles (EVs) with in-wheel motor configuration as a way to explore the use of semi-active 
suspension systems in this kind of EVs. First, the quarter of vehicle vertical dynamics is analyzed 
and then a full vehicle approach explores the effectiveness of the control strategies and the effects 
of the traction in the vertical Control performances. Aspects like the relation between traction and 
suspension performances, and the resonance frequencies are also discussed. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Controlled alternate quantum walk-based pseudo-random number generator 
and its application to quantum color image encryption 

EL-Latif A.A.A., Abd-El-Atty B., Venegas-Andraca S.E. 

Article 

Pseudo-random number generator (PRNG) are a key component in the design of modern 
cryptographic mechanisms and are regarded as a backbone element of many modern 
cryptographic applications. However and in spite of their robustness, quantum computers could 
crack down PNGR-based systems. Quantum walks, a universal model of quantum computation, 
have nonlinear properties that make them a robust candidate to produce PRNG. In this paper, we 
utilize controlled alternate quantum walk (CAQW) to create PRNG. Moreover, we use the 
presented PRNG mechanism as a component of a new quantum color image encryption protocol. 
The quantum color image is encrypted via quantum C-Not (controlled-Not) gate which ruled by the 
key sequence generated from the PRNG mechanism. Simulation results and numerical analyses 
demonstrate that the suggested PRNG mechanism and its application to quantum color image 
encryption have high efficiency with high security. © 2019 
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Controlled alternate quantum walks based privacy preserving healthcare 
images in Internet of Things 

Abd EL-Latif A.A., Abd-El-Atty B., Abou-Nassar E.M., Venegas-Andraca S.E. 

Article 

The development of quantum computers and quantum algorithms conveys a challenging scenario 
for several cryptographic protocols due to the mathematical scaffolding upon which those 
protocols have been built. Quantum walks constitute a universal quantum computational model 
which is widely used in various fields, including quantum algorithms and cryptography. Quantum 
walks can be utilized as a powerful tool for the development of modern chaos-based 
cryptographic applications due to their nonlinear dynamical behavior and high sensitivity to initial 
conditions. In this paper, we propose new encryption mechanism for privacy preserving Internet 
of Things-based healthcare systems in order to protect the patients’ privacy. The 
encryption/decryption processes are based on controlled alternate quantum walks. The proposed 
cryptosystem approach is composed of two phases: substitution and permutation, both based on 
independently computed quantum walks. Simulation results and numerical analysis of our data 
provide enough evidence to reasonably conjecture that our image encryption protocol is robust 
and efficient for protecting patients’ privacy protection. © 2019 Elsevier Ltd 
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Controlled flexibility in blockchain-based collaborative business processes 

López-Pintado O., Dumas M., García-Bañuelos L., Weber I. 

Article 

Blockchain technology enables the execution of collaborative business processes involving 
mutually untrusted parties. Existing tools allow such processes to be modeled using high-level 
notations and compiled into smart contracts that can be deployed on blockchain platforms. 
However, these tools do not provide mechanisms to cope with the flexibility requirements 
inherent to open and dynamic collaboration environments. In particular, existing tools adopt a 
static role binding approach wherein roles are bound to actors upfront when a process instance is 
created. Also, these tools do not allow participants to collectively make choices regarding 
alternative sub-processes or branches in the process model, at runtime. This paper presents a 
model for dynamic binding of actors to roles in collaborative processes and an associated binding 
policy specification language. The proposed language is endowed with a Petri net semantics, thus 
enabling policy consistency verification. Furthermore, the paper introduces a model for 
consensus-based control-flow flexibility, wherein participants in a process can collectively agree on 
how to steer the business process within the boundaries defined by control-flow agreement 
policies. The paper also outlines an approach to compile policy specifications into smart contracts 
for enforcement. An experimental evaluation shows that the cost of policy enforcement increases 
linearly with the number of roles, control-flow elements, and policy constraints. © 2020 Elsevier 
Ltd 
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Controlled joule-heating of suspended glassy carbon wires for localized 
chemical vapor deposition 

Cisquella-Serra A., Gamero-Castaño M., Ferrer-Argemi L., Wardini J., Madou M. 

Article 

This paper demonstrates for the first time localized chemical vapor deposition of WO3-x on a 
suspended glassy carbon wire. A process based on the photopatterning of an SU-8 scaffold, the 
near-field electrospinning of an SU-8 fiber, and their pyrolysis yields a monolithic carbon structure 
featuring a glassy carbon wire of known diameter and length, suspended on a glassy carbon 
scaffold. The temperature required for the deposition of WO3-x is generated by passing current 
through the wire, which causes Joule heating. The deposition starts in the midpoint of the wire, 
and extends to its ends as the current is increased. The thickness and length of the coating are 
functions of the imposed current. The evolution of the coating can be monitored in real time by 
measuring the voltage vs current characteristic of the wire. We have deposited WO3-x coatings 
with thickness from 71 nm to 1.4 μm, in glassy carbon wires with diameters between 780 nm and 
2.95 μm. The coatings are uniform and polycrystalline. The suspended glassy carbon wire is a 
generic platform for the deposition of many transition metal oxide (TMO) coatings, and opens the 
door to carbon-TMO structures for applications including catalysis and gas sensing. © 2019 
Elsevier Ltd 
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Controller design for the closed loop system with non-interaction condition 

Jianhong W., Ramirez-Mendoza R.A. 

Article 

For some complex systems with several controlled variables and with interaction between these 
controlled variables, one complex mathematical model is established to include lots of elements in 
the control matrix. In order to reduce the number of elements in the control matrix and increase 
real-time property in designing the unknown controllers, an idea of non-interaction property is 
introduced to simplify our mentioned closed loop system with many variables. To achieve the non-
interaction property, some conditions are derived to guarantee one controlled input only 
influences one output. Based on this simplified model, the prediction error method coming from 
system identification field is applied to design the optimal controllers. The advantage of our 
prediction error method is that the optimal controller is a constant ratio of two polynomials. 
Finally one simulation example confirms our theoretical results. © 2020 The Author(s). Published 
by Informa UK Limited, trading as Taylor & Francis Group. 
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Cooperation with a multiproduct corporation in a strategic managerial 
delegation 

Garcia A., Leal M., Lee S.-H. 

Article 

We consider an industry composed of a multiproduct corporation that adopts corporate social 
responsibility (CSR) as a strategic managerial delegation and examine the profit-incentive to form 
a cooperative group. We find that competition is an equilibrium for any degree of substitutability 
and yields the highest CSR, which is increasing in the degree of substitutability. We also show that 
full cooperation is an equilibrium for lower substitutability but induces no CSR, whereas partial 
cooperation with one uniplant firm is an equilibrium for higher substitutability but yields lower 
CSR than that under competition. Therefore, cooperation might reduce strategic CSR activities, 
whereas competition will encourage higher CSR but yield lower industry profits. © 2019 John 
Wiley & Sons, Ltd. 
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Corneal perforation associated with isolated ocular lichen planus: a case 
report 

Gomez-Elizondo D.E., Lopez-Martinez M., Ruiz-Lozano R.E., Valdez-Garcia J.E., Hernandez-
Camarena J.C. 

Article 

Introduction: To report a case of unilateral corneal perforation due to isolated ocular lichen 
planus. Methods: Interventional case report. Informed consent by the patient was obtained to 
publish clinical images. A 64-year-old male presented with severe vision loss and a 2-week history 
of corneal perforation treated with penetrating keratoplasty in the left eye. He had a longstanding 
diagnosis of severe chronic dry eye disease. On the initial assessment a visual acuity of 20/50 in 
the RE and HM perception in the left eye were documented. Biomicroscopy revealed subepithelial 
fibrosis on the tarsal conjunctiva and clinical signs of severe dry eye disease in both eyes. A clear 
corneal button and a white cataract were observed in the left eye. No other skin or mucosal 
lesions were observed. Results: An excisional biopsy of the bulbar conjunctiva was performed 
under topical anesthesia. Direct immunofluorescence analysis revealed a linear deposit of 
fibrinogen in the basement membrane consistent with ocular lichen planus. Clinical improvement 
was achieved using aggressive topical lubrication, corneal epithelial regenerators, topical 
tacrolimus, and immunosuppressive therapy with systemic corticosteroids and cyclophosphamide. 
Conclusion: Isolated ocular lichen planus is an extremely infrequent presentation of lichen planus 
often indistinguishable from other cicatricial conjunctivitis. Corneal perforation is a severe 
complication associated with severe dry eye, not previously reported with ocular lichen planus. An 
adequate clinical assessment and histopathologic diagnosis are crucial to lead prompt treatment 
and prevent sight-threatening complications. © The Author(s) 2020. 
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Corporate social responsibility projects to supports multinational enterprises' 
reputation building efforts in Mexico 

Ar A.Y., Abbas A. 

Article 

This paper is aims to investigate how corporate social responsibility (CSR) dealings of foreign 
multinational enterprises (MNEs) in Mexico earn them acknowledgment as well as positive 
recognition in host country settings. Through the lens of Mexico as a host country, this study 
illustrates about MNEs' CSR approach in Mexico via leading company cases; such as, PepsiCo, 
Samsung, and Safran. Case resources for the paper are drawn from the CSR reports that are 
posted on the chosen MNE's quarterly communications and these reports CSR sections. This study 
offers a synopsis of related CSR literature and some insights on CSR agendas being pursued by 
aforementioned companies. As a result, it aims to interest scholars in international business and 
management fields; and managers, who are working in MNEs in Mexico. © 2020 John Wiley & 
Sons Ltd 
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Correlation analysis between expectancy-value and achievement goals in 
MOOCs on energy sustainability: profiles with higher engagement 

Romero-Rodríguez L.M., Ramírez-Montoya M.S., Valenzuela González J.R. 

Article 

Purpose: This paper aims to analyze the interrelationship that exists between expectancy-value 
and achievement goals as factors that are decisive for participants’ higher engagement in 12 
massive open online courses (MOOCs) on energy sustainability and to determine the profile of 
participants achieving higher success rates. Design/methodology/approach: A qualitative–
quantitative study of correlational and descriptive scope is carried out on two instruments based 
on pre- and post-tests of 6,029 participants, which is followed by a qualitative data analysis 
distributed by code families to identify participants’ main motivations to take MOOCs. Findings: 
The results showed a positive moderate-high correlation between expectancy-value and 
achievement goals, which means in a practical sense that the participants’ subjective estimates of 
the possibility of reaching their goals prior to the beginning of the course were fulfilled, as the 
intentionality of the subjects-participants was positive with respect to the contents imparted. 
Practical implications: The profiles of participants with a higher tendency to successfully finish the 
course and with high rates of engagement share the following characteristics: having previously 
and successfully finished more than one MOOC; taking the MOOC for work purposes (promotion, 
seeking better job opportunities, etc.); and having intrinsic motivation, that is, not depending on 
external factors such as obligations and certifications. Originality/value: This research suggests 
that there are pre-educational factors that define the trend of successful completion of MOOCs, 
based on expectancy-value (e.g. previous experiences with other MOOCs) and achievement goals 
(e.g. job improvement), with external motivational issues such as completion certificates being 
less prevalent in the learning intention. © 2020, Emerald Publishing Limited. 
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Correlation between temperature and COVID-19 (suspected, confirmed and 
death) cases based on machine learning analysis 

Siddiqui M.K., Morales-Menendez R., Gupta P.K., Iqbal H.M.N., Hussain F., Khatoon K., Ahmad S. 

Article 

Currently, the whole world is struggling with the biggest health problem COVID-19 name coined by 
the World Health Organization (WHO). This was raised from China in December 2019. This 
pandemic is going to change the world. Due to its communicable nature, it is contagious to both 
medically and economically. Though different contributing factors are not known yet. Herein, an 
effort has been made to find the correlation between temperature and different cases situation 
(suspected, confirmed, and death cases). For a said purpose, k-means clustering-based machine 
learning method has been employed on the data set from different regions of China, which has 
been obtained from the WHO. The novelty of this work is that we have included the temperature 
field in the original WHO data set and further explore the trends. The trends show the effect of 
temperature on each region in three different perspectives of COVID-19 - suspected, confirmed 
and death. © The Author(s) 2020. 
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Corrosion inhibition assessment on API 5L X70 steel by preussomerin G 
immersed in saline and saline acetic 

Espinoza Vázquez A., López Reséndiz L.A., Figueroa I.A., Rodríguez Gómez F.J., Figueroa M., 
Ángeles Beltrán D., Castro M., Miralrio A. 

Article 

The spirodioxynaphthalene preussomerin G, obtained from the fungus Pyrenochaetopsis sp. T1-41 
(Plesosporales), was evaluated as a corrosion inhibitor in API 5L X70 steel samples. According to 
the electrochemical impedance spectroscopy and polarization curves analysis, the natural product 
showed good corrosion inhibition properties under static conditions in two corrosive media. The 
maximum efficiency (η = 91%) was obtained in the NaCl 3% medium with a 5-ppm inhibitor 
concentration. In the NaCl 5% w/v-glacial acetic acid 0.5% v/v medium, the charge transfer 
resistance value decreased, and the inhibition efficiency was 75%. In addition, the polarization 
curves show that preussomerin G behaves as an anodic inhibitor in the saline medium but 
presents mixed (anodic/cathodic) characteristics in the saline-acetic medium. Moreover, the 
thermodynamic analysis indicates that preussomerin G is adsorbed onto the steel surface via 
chemisorption, according to the Langmuir isotherm. According to a dispersion-corrected density 
functional theory study, at the BPW91-D2/6-311++G(2d,2p) level, ether and carbonyl groups bond 
with the metal surface. Finally, the surface analysis by scanning electron microscopy shows that 
the corrosion in API 5L X70 steel decreased in the presence preussomerin G.Highlights 
Preussomerin G showed good corrosion inhibition properties under static conditions in two 
corrosive media. The adsorption of preussomerin G onto the steel surface via chemisorption obeys 
the Langmuir isotherm. Ether and carbonyl groups are responsible of the chemisorption of 
preussomerin G onto the metal surface. Preussomerin G provides an almost inert protective cover, 
towards nucleophilic and electrophilic attacks, to the metal surface. © 2020 Informa UK Limited, 
trading as Taylor & Francis Group. 
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Cost analysis of materials used in the endovascular treatment of unruptured 
intracranial aneurysms in Mexico 

Figueroa-Sanchez J.A., Ferrigno A.S., Hinojosa-González D.E., Salgado-Garza G., Martinez H.R., 
Caro-Osorio E., Garza-Garcia J.G. 

Article 

Background: To prevent the potentially fatal consequences of intracranial aneurysmal rupture, 
exclusion from the circulation can be achieved through an endovascular approach. However, the 
elevated cost of such procedures can be prohibitive for patients in low resource settings. The 
objective of this study is to identify the factors that modify the cost of the materials used for 
endovascular treatment of unruptured intracranial aneurysms. Methods: Medical records of 
patients who underwent an endovascular treatment for unruptured intracranial aneurysms 
between June 2013 and June 2019 in a hospital located in Northeast Mexico were reviewed. 
Descriptive statistics of the cost of consumable materials used during the procedure was 
performed, and a regression model was undertaken to examine potential associations between 
the studied variables and total cost of the intervention. Results: A total of 128 patients were 
included in this analysis. The average intervention cost was $21,687.22 USD. The variables 
associated with increased material cost were aneurysm size (p = 0.03), aneurysm neck size (p < 
0.001), and aneurysm localization in the cavernous segment of the internal carotid artery (p = 
0.01). Other variables such as patient age and sex, other aneurysm localizations, laterality of the 
aneurysm, performing neurointerventionalist, and presence of intervention complications were 
not statistically significant. Conclusions: To our knowledge, this is the first study that examines the 
variables associated with the material cost of endovascular treatment of unruptured intracranial 
aneurysms. Awareness of which elements are important drivers of materials’ costs provides a 
strategic advantage when making hospital administrative decisions and attempting to improve 
access to endovascular treatment in countries of low income. © The Author(s) 2020. 
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Coupling building energy simulation and computational fluid dynamics: An 
overview 

Rodríguez-Vázquez M., Hernández-Pérez I., Xamán J., Chávez Y., Gijón-Rivera M., Belman-Flores 
J.M. 

Article 

Building energy simulations coupled with computational fluid dynamics tools have emerged, 
recently, as an accurate and effective tool to improve the estimation of energy requirements and 
thermal comfort in buildings. Building modelers and researchers usually implement this coupling 
in the boundary conditions of both tools (e.g. surface temperature, ambient temperature, and 
conductive and convective fluxes). This work reviews how the building energy simulation–
computational fluid dynamics coupling has evolved since its first implementation to the present 
day. Moreover, this article also summarizes and discusses the research studies in which the 
building energy simulation–computational fluid dynamics coupling has been used to analyze 
building systems, building components, and building urban configurations. Implementing a 
building energy simulation–computational fluid dynamics coupling brings a series of benefits when 
compared with the conventional building energy simulation methodology, a building energy 
simulation–computational fluid dynamics coupling provides an improvement that ranges between 
10% and 50% for estimating the building energy requirements. Moreover, the computation time 
to implement computational fluid dynamics with information obtained from the building energy 
simulation could be reduced by as well. © The Author(s) 2020. 
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Coupling humanoid walking pattern generation and visual constraint 
feedback for pose-regulation and visual path-following 

Aldana-Murillo N.G., Sandoval L., Hayet J.-B., Esteves C., Becerra H.M. 

Article 

In this article, we show how visual constraints such as homographies and fundamental matrices 
can be integrated tightly into the locomotion controller of a humanoid robot to drive it from one 
configuration to another (pose-regulation), only by means of images. The visual errors generated 
by these constraints are stacked as terms of the objective function of a Quadratic Program so as to 
specify the final pose of the robot with a reference image. By using homographies or fundamental 
matrices instead of specific points, we avoid the features occlusion problem. This image-based 
strategy is also extended to solve the problem of following a visual path by a humanoid robot, 
which allows the robot to execute much longer paths and plans than when using just one 
reference image. The effectiveness of our approach is validated with a humanoid dynamic 
simulator. © 2020 Elsevier B.V. 
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COVID-19 (SARS-CoV-2) recommendations for surgical procedures. 
Leadership towards elective surgery  

Morales-Morales C.A., González-Urquijo M., Barahona-Iglesias A.J., Abdo-Francis J.M., Sobrino-
Cossío S.R., Bosques-Padilla F.J. 

Article 

In late December 2019, COVID-19, a new emerging disease, quickly spread in Wuhan, China. The 
WHO formally declared it a pandemic and a health emergency on March 11th, 2020. The objective 
of this article is to specify and list key points in relation to the recommendations issued by the 
different colleges, and global surgical societies, for the benefit of the Mexican medical and surgical 
community. Based on scientific evidence, we make recommendations for medical consultations, 
surgical and endoscopic procedures, hospital infrastructure, and surgical services, in addition to a 
proposal to reopen surgical services and elective procedures related to the COVID-19 pandemic. 
The time to take leadership in healthcare where the national health © 2020 Academia Mexicana 
de Cirugía. 
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COVID-19 and climate change: A tale of two global problems 

Fuentes R., Galeotti M., Lanza A., Manzano B. 

Article 

In this paper, we examine the similarities and the differences between two global problems, the 
coronavirus pandemic and climate change, and the extent to which the experience with the 
COVID-19 pandemic can be of use for tackling climate change. We show that both problems share 
the same microeconomic foundations, involving an overprovision of a global public bad. In 
addition, they entail externalities whose correction comes at very high economic and social costs. 
We leverage on a well-established problem such as climate change that has been studied for 
several years now, to highlight the common traits with the COVID-19 pandemic, but also 
important differences. The COVID-19 crisis is itself a reality check for climate policy, international 
governance and prevention in general. Indeed, the COVID-19 pandemic is a mock laboratory of 
climate change, where the time scale of unfolding events is reduced from decades to days. While 
the former is often measured in days, weeks, months, years, the latter is measured in years, 
decades, and centuries. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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COVID-19 and Kawasaki syndrome: Should we really be surprised? 

Loomba R.S., Villarreal E., Flores S. 

Article 

A hyperinflammatory response to COVID-19 is being described in children. While this presents, 
and responds to management, similar to that of Kawasaki Disease it is being coined a new entity. 
But is it really? We explore how this phenomenon may be Kawasaki Disease with a new trigger. © 
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COVID-19 challenge with regard to medical schools social responsibility: New 
professional and human perspectives 

Abreu-Hernández L.F., Valdez-García J.E., Esperón-Hernández R.I., Olivares-Olivares S.L. 

Article 

Medical schools play a central role in the compilation and development of professional 
knowledge, which is why they have privileges and resources that are justified only to the extent 
that they use them to serve the community, particularly those who are most in need. Medical 
schools social accountability focuses on the training, healthcare provision and research services 
they offer. The principles of medical education and the structure proposed by the Flexner Report 
are in crisis due to the COVID-19 pandemic, and redefinition of the social contract is required. This 
document offers a proposal for medical schools social accountability that includes anticipation of 
the needs of the community, patient-centered inter-professional care, training of people in the 
area of health and collaboration between institutions. It highlights the need for a conscious 
institution that finds new training spaces other than hospitals, where each patient is cared for in a 
personalized way, with inter-professional training models that consider the student as a person 
who takes care of him/herself in open collaboration with organizations. Leaders must act now 
because it is their social accountability and because it is the right thing to do. © 2020 Academia 
Nacional de Medicina de México,. 
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COVID-19 reveals weak health systems by design: Why we must re-make 
global health in this historic moment 

Shamasunder S., Holmes S.M., Goronga T., Carrasco H., Katz E., Frankfurter R., Keshavjee S. 

Article 

The COVID-19 pandemic demonstrates the critical need to reimagine and repair the broken 
systems of global health. Specifically, the pandemic demonstrates the hollowness of the global 
health rhetoric of equity, the weaknesses of a health security-driven global health agenda, and the 
negative health impacts of power differentials not only globally, but also regionally and locally. 
This article analyses the effects of these inequities and calls on governments, multilateral agencies, 
universities, and NGOs to engage in true collaboration and partnership in this historic moment. 
Before this pandemic spreads further–including in the Global South–with potentially extreme 
impact, we must work together to rectify the field and practice of global health. © 2020, © 2020 
Informa UK Limited, trading as Taylor & Francis Group. 
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COVID-19: Impacts on the environment and the achievement of the SDGS in 
Latin America 

López-Feldman A., Chávez C., Vélez M.A., Bejarano H., Chimeli A.B., Féres J., Robalino J., Salcedo 
R., Viteri C. 

Article 

The social and economic effects of the COVID-19 pandemic and the measures to contain it in Latin 
America could lead to a series of long run consequences that could impact the region’s 
achievement of the Sustainable Development Goals (SDG). This article is the result of the 
collaboration of environmental economists from eight of the region’s countries and it discusses 
the possible pandemic effects on air pollution, deforestation, and other relevant environmental 
aspects related to the SDG. In addition to reviewing some of the initial effects of the sanitary crisis 
on the environment, we discuss its potential effects in terms of environmental regulations and 
public policy interventions. Finally, we discuss a new research agenda with topics derived from the 
pandemic as well as topics that have recently become more relevant because of it, including its 
impact on achieving the SDG. © 2020, Universidad de los Andes, Facultad de Economia. All rights 
reserved. 
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Critical factors for innovative work behaviour in Latin American firms: Test of 
an exploratory model 

Contreras F., Juarez F., Cuero Acosta Y.A., Dornberger U., Soria-Barreto K., Corrales-Estrada M., 
Ramos-Garza C., Steizel S., Portalanza A., Jauregui K., Iwashita da Silva L., Yshikawa Salusse M.A. 

Article 

The aim of this study is to examine how transformational and transactional leaders, boost the 
employees’ innovative work behaviour, directly or through work engagement, organizational 
climate for innovation and absorptive capacity in Latin American firms. A non-random sample of 
1429 employees was used who had been working at least one year in the current company. The 
sample, composed of workers from different industries, was collected in postgraduate programs 
of business schools from seven Latin American countries. A multi-group structural equation model 
was built with the involved variables, which adopted two different conditions: i.e., unconstrained 
and constrained questionnaire measurement weights. According to the results, leadership by itself 
is insufficient to promote employees innovative work behaviour. Transformational and 
transactional leadership exert effect on this behaviour only through absorptive capacity and work 
engagement respectively. Likewise, absorptive capacity and employee work engagement show 
direct effects on innovative work behaviour. Additionally, organizational climate for innovation 
shows a significant moderating effect on the all relationships included in the model. Despite the 
cultural differences, the two-condition model yielded the same effect in each country, which 
indicates the validity of a general model of innovative work behaviour for the whole region 
supporting the common identity of this region. As a conclusion, leadership practices are needed to 
encourage innovative work behaviour within the Latin American organizational context, however 
some individual (engagement) and organizational (absorptive capacity) conditions are also needed 
to ensure this effect. Implications for human resources management are discussed. © 2020 The 
Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 
license. 

Contreras F., Juarez F., Cuero Acosta Y.A., Dornberger U., Soria-Barreto K., Corrales-Estrada M., Ramos-Garza 
C., Steizel S., Portalanza A., Jauregui K., Iwashita da Silva L., Yshikawa Salusse M.A., (2020). Critical factors 
for innovative work behaviour in Latin American firms: Test of an exploratory model. Cogent Business and 
Management, vol. 7, ISSN: 23311975.



Critical processes and variables in microalgae biomass production coupled 
with bioremediation of nutrients and CO2 from livestock farms: A review 

Lu W., Asraful Alam M., Liu S., Xu J., Parra Saldivar R. 

Article 

Development of renewable and clean energy as well as bio-based fine chemicals technologies are 
the keys to overcome the problems such as fossil depletion, global warming, and environment 
pollution. To date, cultivation of microalgae using wastewater is regarded as a promising approach 
for simultaneous nutrients bioremediation and biofuels production due to their high 
photosynthesis efficiency and environmental benefits. However, the efficiency of nutrients 
removal and biomass production strongly depends on wastewater properties and microalgae 
species. Moreover, the high production cost is still the largest limitation to the commercialization 
of microalgae biofuels. In this review paper, the state-of-the-art algae species employed in 
livestock farm wastes have been summarized. Further, microalgae cultivation systems and impact 
factors in livestock wastewater to microalgae growth have been thoroughly discussed. In addition, 
technologies reported for microalgal biomass harvesting and CO2 mass transfer enhancement in 
the coupling process were presented and discussed. Finally, this article discusses the potential 
benefits and challenges of coupling nutrient bioremediation, CO2 capture, and microalgal 
production. Possible engineering measures for cost-effective nutrients removal, carbon fixation, 
microalgal biofuels and bioproducts production are also proposed. © 2019 Elsevier B.V. 
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Cryptanalysis and Improvement of a Proxy Signcryption Scheme in the 
Standard Computational Model 

Waheed A., Umar A.I., Zareei M., Din N., Amin N.U., Iqbal J., Saeed Y., Mohamed E.M. 

Article 

Proxy signcryption is essential security primitive for emerging secure communication such as e-
business, mobile agents, online voting, contract signing, and online auction. It combines the 
functionality of a proxy signature and encryption to achieve basic security features maintaining a 
low computational and communicational cost. Ming proposed Proxy Signcryption (PSC) scheme in 
the standard computational model, claimed it to be secured against: (1) Indistinguishable Chosen 
Ciphertext Attack (IND-CCA) under the Decisional Bi-linear Diffie-Hellman (DBDH) assumption (2) 
Existentially Unforgeable Chosen Message Attack (EUF-CMA) under the Computational Diffie 
Hellman (CDH) assumption. This paper first provides a security analysis to check the correctness 
and validity of the said PSC scheme. Furthermore, it proves PSC is vulnerable to the launched 
cryptanalysis attacks. It is established that the PSC is neither semantically secured against IND-CCA 
nor existentially secured against EUF-CMA in its defined security model. Secondly, we propose an 
improved new proxy signcryption scheme (N-PSC) based on Elliptic Curve Cryptosystem (ECC) 
without bi-linear pairing secure against IND-CCA and EUF-CMA for Type-1 adversary $\mathcal 
{A}_{1}$ in the standard computational model. It is also proved that the new proposed N-PSC 
scheme achieves an extra security property of judge verification in case of signature dispute 
between the proxy correspondents, as well as it outperforms the existing states of the art schemes 
including the Ming scheme in terms of cost efficiency which makes the new proposed scheme 
suitable for scarce resources constraint proxy enabled communication applications. © 2013 IEEE. 
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Cu-Al mixed oxide-catalysed multi-component synthesis of gluco- and 
allofuranose-linked 1,2,3-triazole derivatives: Synthesis of triazole 

glycoconjugates 

Corona-Sánchez R., Sánchez-Eleuterio A., Negrón-Lomas C., Ruiz Almazan Y., Lomas-Romero L., 
Negrón-Silva G.E., Rodríguez-Sánchez Á.C. 

Article 

A series of carbohydrate-linked 1,2,3-triazole derivatives were synthesized in good yields from 
glucofuranose and allofuranose diacetonides using as key step a three-component 1,3-dipolar 
azide-alkyne cycloaddition catalysed by a Cu-Al mixed oxide. In this multi-component reaction, Cu-
Al mixed oxide/sodium ascorbate system serves as a highly reactive, recyclable and efficient 
heterogeneous catalyst for the regioselective synthesis of 1,4-disubstituted 1,2,3-triazoles. The 
reported protocol has significant advantages over classical CuI/N,N-diisopropylethylamine (DIPEA) 
or CuSO 4 /sodium ascorbate conditions in terms of efficiency and reduced synthetic complexity. 
In addition, the selective deprotection of synthesized di-O-isopropylidene derivatives was also 
carried out leading to the corresponding mono-O-isopropylidene products in moderate yields. 
Some of the synthesized triazole glycoconjugates were tested for their in vitro antimicrobial 
activity using the disc diffusion method against Gram-positive bacteria (Staphylococcus aureus and 
Bacillus subtilis), Gram-negative bacteria (Escherichia coli and Pseudomonas aeruginosa), as well 
as fungus (Aspergillus niger) and yeast (Candida utilis). The results revealed that these compounds 
exhibit moderate to good antimicrobial activity mainly against Gram-negative bacteria. © 2020 
The Authors. 
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CubBonner – A novel passive neutron area monitor 

Baltazar-Raigosa A., Soto-Bernal T.G., Vega-Carrillo H.R., Garcia-Duran A., Torres-Cortes C.O., 
Galvan-Tejada J.I., Gamboa-Rosales H. 

Article 

Responses of a novel passive neutron area monitor, named CubBonner, were calculated. The 
responses were estimated for sixty monoenergetic neutrons, from 10−9 to 20 MeV, with the 
MCNP5 code. The CubBonner is a cubic polyethylene moderator and a gold foil as thermal neutron 
detector. The ambient dose equivalent response was calculated for three cubes (5″, 8″ and 10” 
side) with the gold foil at the cube's centers. The moderator cube having the best ambient dose 
equivalent response was used to estimate the neutron fluence and the 197Au(n,γ) responses per 
history. The ambient dose response per unit mass of gold was compared with the response of the 
Berthold LB 6411 active neutron area monitor, and the response for the (n,γ) reaction in the gold 
foil was compared with the evaporation photo neutrons produced in linear accelerators for 
radiotherapy. © 2020 
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Curcumin nanoemulsions stabilized with modified phosphatidylcholine on 
skin carcinogenesis protocol 

Agame-Lagunes B., Alegria-Rivadeneyra M., Quintana-Castro R., Torres-Palacios C., Grube-Pagola 
P., Cano-Sarmiento C., Garcia-Varela R., Alexander-Aguilera A., García H.S. 

Article 

Background: Cancer is one of the main causes of death by disease; several alternative treatments 
have been developed to counteract this condition. Curcumin (diferuloylmethane), extracted from 
the rhizome of Curcuma longa, has antioxidant, anti-inflammatory, and anti-cancer properties; 
however, it has low water solubility and poor intestinal absorption. Carrier systems, such as 
nanoemulsions, can increase the bioavailability of lipophilic bioactive compounds. Objective: To 
evaluate the effect of curcumin nanoemulsions prepared with lecithin modified with medium-
chain fatty acids as an emulsifier, on the expression of the Cdk4, Ccne2, Casp8 and Cldn4 genes 
involved in the carcino-genesis process in K14E6 transgenic mice. Methods: The emulsifier was 
prepared by interesterification of medium-chain fatty acids, pure lecithin, and immobilized 
phospholipase-1 on Duolite A568. An Ultraturrax homogenizer and a Branson Ultrasonic processor 
were used for the preparation of nano-emulsions, and a Zetasizer evaluated the particle size. qRT-
PCR analysis was performed to quantify the cancer-related genes expressed in the K14E6 mice. 
The development and evolution of skin carcino-genesis were assessed through histological analysis 
to compare cell morphology. Results: Ca 59% of the MCFA were incorporated via esterification 
into the PC within 12 hours of the reaction. An emulsifier yield used to formulate the NE of 86% 
was achieved. Nanoemulsions with a particle size of 44 nm were obtained. The curcumin nano-
emulsion group had a 91.81% decrease in the tumorigenesis index and a reduction in tumor area 
of 89.95% compared to the sick group. Histological analysis showed that the group administered 
with free curcumin developed a microinvasive squamous cell carcinoma, as opposed to the group 
with nanoemulsion which presented only a slight inflammation. In gene expression, only a 
significant difference in Cdk4 was observed in the nanoemulsion group. © 2020 Bentham Science 
Publishers. 
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Curcumin-loaded poly-ε-caprolactone nanoparticles show antioxidant and 
cytoprotective effects in the presence of reactive oxygen species 

M Luisa D.P.-A., Griselda R.-M., Valentín M.-L., Carmina O.-S., Cristina V.-M., JJ M., Maykel G.-T., 
David Q.-G., Roberto S.-S., Gerardo L.-G. 

Article 

Interest in novel delivery systems that improve the cytoprotective and antioxidant effects of 
natural drugs has been explored recently due to the increase in the incidence of chronic diseases 
in which oxidation mechanisms are involved. Curcumin is a phenolic compound recently shown to 
be clinically significant due to its anti-inflammatory, anticancer, and antioxidant properties. 
However, this molecule possesses a low bioavailability and a high degradation rate in the presence 
of light. Therefore, we prepared nanoparticles of poly-ε-caprolactone and Pluronic® F-68 as a 
stabilizer and loaded these with curcumin (Cur–PCL nanoparticles) for antioxidant and 
cytoprotective applications. The nanoparticles did not induce cell death, but they did reduce cell 
proliferation without affecting cell migration and cell adhesion. Interestingly, Cur–PCL and poly-ε-
caprolactone nanoparticles reduced the oxidative stress induced by hydrogen peroxide and 
presented a cytoprotective effect. Remarkably, poly-ε-caprolactone nanoparticles showed a 
decrement of 30% in reactive oxygen species presence compared to the positive control. The 
decrease of reactive oxygen species derived from the administration of poly-ε-caprolactone 
nanoparticles could be attributed to the presence of Pluronic® F-68. Taken together, these data 
indicated that these nanoparticles might have a clinical application in disorders related to reactive 
oxygen species formation. © The Author(s) 2019. 
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Current advances in biofouling mitigation in membranes for water treatment: 
An overview 

Pichardo-Romero D., Garcia-Arce Z.P., Zavala-Ramírez A., Castro-Muñoz R. 

Article 

Membranes, as the primary tool in membrane separation techniques, tend to suffer external 
deposition of pollutants and microorganisms depending on the nature of the treating solutions. 
Such issues are well recognized as biofouling and is identified as the major drawback of pressure-
driven membrane processes due to the influence of the separation performance of such 
membrane-based technologies. Herein, the aim of this review paper is to elucidate and discuss 
new insights on the ongoing development works at facing the biofouling phenomenon in 
membranes. This paper also provides an overview of the main strategies proposed by 
"membranologists" to improve the fouling resistance in membranes. Special attention has been 
paid to the fundamentals on membrane fouling as well as the relevant results in the framework of 
mitigating the issue. By analyzing the literature data and state-of-the-art, the concluding remarks 
and future trends in the field are given as well. © 2020 by the authors. 
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CUSTOMHyS: Customising Optimisation Metaheuristics via Hyper-heuristic 
Search 

Cruz-Duarte J.M., Amaya I., Ortiz-Bayliss J.C., Terashima-Marín H., Shi Y. 

Article 

There is a colourful palette of metaheuristics for solving continuous optimisation problems in the 
literature. Unfortunately, it is not easy to pick a suitable one for a specific practical scenario. 
Moreover, oftentimes the selected metaheuristic must be tuned until finding adequate parameter 
settings. Therefore, this work presents a framework based on a hyper-heuristic powered by 
Simulated Annealing for tailoring population-based metaheuristics. To do so, we recognise search 
operators from well-known techniques as building blocks for new ones. The presented framework 
comprises six main modules coded in Python, which can be used independently, and which help 
explore new metaheuristics. © 2020 The Author(s) 
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Cyber-Physical Labs to enhance engineering training and education 

Macías García M.E., Cortés Pérez A.A., Izaguirre Alegría A.R. 

Article 

The current market requirements of manufacturing sectors are boosting the development and 
adoption of digital tools increasingly every day. Training simulation software for automatic 
systems, process optimization, and system validation are a must-have for all production centers to 
do faster machine integrations and more rapid prototyping to find advantages over their 
competitors. The new form of system validation is known as virtual commissioning, which 
emulates a real industrial environment thanks to computer software, and it provides the user with 
a safe place to train before dealing with a problem in the real world. This technology represents an 
opportunity for specialized education where virtual commissioning could be used to equip control 
and automation laboratories in which students and trainees in automation can test, validate, and 
debug their control and automation strategies. Thus, the student learns by doing; the technology 
saves the training center money by not needing costly, industrial machinery to reinforce student 
understanding. The student’s practice becomes a regular habit. In our global economy, many 
developing nations whose primary economic activity is production feel these pressures, but their 
training laboratories are resource-poor and are commonly equipped with improvised homemade 
systems that do not represent what students will face in the real industrial environment. This 
article describes the creation process, capabilities, and scope of a set of new virtual commissioning 
elements within Cyber-Physical Laboratories (CPL). A CPL is a merger of physical laboratories 
equipped with real industrial controllers and virtual environments to emulate industrial processes 
which can be used for engineering training in automation, control, and robotics for the purpose of 
achieving low costs and effective use of laboratories. As in a physical system, in a Cyber-Physical 
Laboratory, devices are totally connected, all operating in their own spaces, real and virtual, and 
interacting with each other. This research paper also shows examples of in situ Cyber-Physical 
Laboratories and their capabilities, scope, usage, and contributions to student training. © 2020, 
Springer-Verlag France SAS, part of Springer Nature. 
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Cytoprotective effects of creosote bush (Larrea tridentata) and Southern live 
oak (Quercus virginiana) extracts against toxicity induced by venom of the 

black-tailed rattlesnake (Crotalus ornatus) 

Plenge-Tellechea L.F., Acosta-Lara S., Rodrigo-García J., Álvarez-Parrilla E., Meléndez-Martínez D., 
Gatica-Colima A., Sierra-Fonseca J.A. 

Article 

The venom of Crotalus ornatus (vCo) poses a threat to human health, as it contains a mixture of 
toxins that can cause cytotoxic, necrotic, and hemolytic effects. The present study assessed 
methanolic and acetone extracts from leaves and flowers of Larrea tridentata, as well as the bark 
of Quercus virginiana as potential suppressors of the toxic effects of vCo in vitro. The content of 
total phenols, flavonoids, and tannins of the plant extracts were quantified for the suppression of 
vCo cytotoxicity in two cell culture models, human lymphocytes and porcine aortic endothelial 
(PAE) cells. Extracts from Q. virginiana displayed a greater concentration of total phenols, 
flavonoids, and tannins. Co-incubation of lymphocytes and PAE cells with fixed concentrations of 
vCo and plant extracts resulted in decreased vCo-induced cytotoxicity. A 24-hour co-incubation of 
lymphocytes with vCo (2.36 ± 0.17 µg/mL) and 0.5 µg/mL of methanolic leaf extract from L. 
tridentata (LLM) significantly suppressed the venom-induced cytotoxicity by 37.33 ± 8.33%. 
Similarly, the LLM extract (4 µg/mL) caused a significant decrease in vCo cytotoxicity after 24 hours 
in PAE cells. In contrast, while the acetone extract of Q. virginiana bark (QA) suppressed 
cytotoxicity by 29.20 ± 3.51% (p < 0.001) in lymphocytes, it failed to protect PAE cells against vCo 
after 24 hours. In PAE cells, a shorter 4-hour co-incubation showed significant suppression of 
cytotoxicity with both extracts. Our results collectively suggest that LLM and QA possess 
cytoprotective properties against the in vitro toxic effects of vCo, and thus establish extracts from 
these plants as potential therapeutic interventions against Crotalus envenomation. © 2020 
Informa UK Limited, trading as Taylor & Francis Group. 
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czcD gene from Bacillus megaterium and Microbacterium liquefaciens as a 
potential nickel–vanadium soil pollution biomarker 

Fierros-Romero G., Gómez-Ramírez M., Sharma A., Pless R.C., Rojas-Avelizapa N.G. 

Article 

Metals are among the most prevalent pollutants released into the environment. For these 
reasons, the use of biomarkers for environmental monitoring of individuals and populations 
exposed to metal pollution has gained considerable attention, offering fast and sensitive detection 
of chemical stress in organisms. There are different metal resistance genes in bacteria that can be 
used as biomarkers, including cation diffusion facilitators carrying metal ions; the prototype is the 
cobalt–zinc–cadmium transporter (czcD). The present study reports the expression changes in the 
czcD gene in Bacillus megaterium and Microbacterium liquefaciens under nickel and vanadium 
exposure by real-time polymerase chain reaction. The nickel–vanadium-resistant strains of B. 
megaterium and M. liquefaciens used in this study were isolated from mine tailings in Guanajuato, 
Mexico. The czcD gene showed high expression under exposure to 200 ppm of Ni and 200 ppm of 
V during the logarithmic growth phase of M. liquefaciens in PHGII liquid media. In contrast, no 
changes were observed in B. megaterium during logarithmic and stationary growth, perhaps due 
to the gene having differential expression during the growth phases. The expression profiles 
obtained for czcD show the possibility of using this gene from M. liquefaciens as a biomarker of 
nickel and vanadium pollution in microorganisms. © 2019 WILEY-VCH Verlag GmbH & Co. KGaA, 
Weinheim 
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Data analytics and cloud computing vs breast cancer: Learning that helps 

Larre-Bolaños-cacho M., Hernández-Alamilla S., Fuentes-Valdéz R., Najera-García P. 

Article 

—This article presents the deployment of the Semester i (i-Sem) “Data Analytics and Cloud 
Computing vs Breast Cancer: learning that helps” (DA&CCvsBC). i-Sem is one of the elements of 
the Tec21 educational model of The Monterrey Tech. DA&CCvsBC is a learning environment where 
engineering students developed competences, by resolving an inspiring challenge designed from a 
problem posed by a training partner (TP). The challenge consisted in designing and implementing 
computer applications to support the follow-up of patients with breast cancer before and during 
their treatment. The project started with the selection of a list of competences to be developed in 
the students. From that list and based on a real problem situation posed by two training partners 
(TPs), a challenge was designed. The challenge was presented to students interested in 
participating and 11 students were selected. So, in 18 weeks, the students, accompanied by 
professors, built solution proposals for the challenge. During the construction process, the 
students developed the established competences. The project had a vision: “learning that helps”. 
The intended outcomes were: A report that evidenced the development of students' 
competences, and two computer applications for monitoring the treatment of patients with breast 
cancer. © 2020 by the authors. 
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DATA ERRORS CONTROL IN THE MODULAR NUMBER SYSTEM BASED ON THE 
NULLIFICATION PROCEDURE 

Krasnobayev V., Koshman S., Moroz S., Kalashnikov V., Kalashnikov V. 

Article 

A method for error control in the modular number system (MNS) based on the use of the zeroing 
procedure is proposed. Error control in the MNS is a non-positional operation and requires the 
development of special methods, designed to increase the efficiency of this procedure. This 
method is designed to verify the correct implementation of the computing process of computer 
systems and components. It is assumed that the error in one module remainder does not affect 
the residual values corresponding to other modules (bases) of the MNS. The essence of the 
method of error control is to use the procedure of pair number zeroing with the preliminary 
fetching of digits. This makes it possible to increase the efficiency of information control, 
presented in the modular number system. The practical significance of the results obtained is that, 
in comparison with the existing methods of error control in MNS, the error detection time is more 
than halved.© 2020 Research Institute for Intelligent Computer Systems. All rights reserved. 
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Data science and global studies: Contributions and methodological challenges  

Lemus-Delgado D., Navarro R.P. 

Article 

Objective/Context: Big Data is a novel and promising methodological approach to acquire and 
analyze information from an extensive range of scientific disciplines. Despite the fact that Big Data 
has wide dissemination and acceptance in different scientific disciplines, its use in the field of 
Global Studies is still incipient. Taking this into account, this paper discusses the methodological 
challenges and presumable contributions that Big Data offers to Global Studies. Methodology: The 
starting point for this paper is the critical analysis of the conceptual bases of Big Data and its 
relationships with Global Studies. So, this paper proposes the possible applications of Big Data in 
the Global Studies contrasting some key concept. In this way, the conceptual elements that define 
Data Science are examined and compared with the paradigmatic conceptions of Global Studies. On 
these conceptual fundaments, the article discusses links, limits and, scopes of Big Data and how it 
can contribute to Global Studies. Conclusions: This paper concludes that technological tools based 
on Big Data can enrich our understanding of global phenomena only if we position ourselves in a 
critical attitude that recognizes that the choice of data and its analysis are decisions embedded in 
historical and social contexts. In this way, as with any other methodological approach, Big Data is 
only a partial way to obtain and analyze information. Originality: The originality of this paper is to 
shed critical light on the scope and limits of Big Data, beyond a positivist vision of scientific 
knowledge. In other words, this article recognizes the biases behind the supposed neutral 
explanations regarding the use of techniques based on Big Data. © 2020 Universidad de los Andes, 
Bogota Colombia. All rights reserved. 
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Data-Driven Control of LVDC Network Converters: Active Load Stabilization 

Ruiz-Martinez O.F., Mayo-Maldonado J.C., Escobar G., Frias-Araya B.A., Valdez-Resendiz J.E., 
Rosas-Caro J.C., Rapisarda P. 

Article 

This paper addresses the (model-free) data-driven control of power converters, acting as 
distributed generators, in low voltage direct current (LVDC) networks (e.g., DC microgrids, DC 
distributed power systems, DC buses wit multiple sources and loads, etc.). Since traditional stand-
alone control design, cannot guarantee stability when converters are connected to a network, it is 
proposed a deterministic solution that does not require the network model-an approach purely 
based on measurement data. This is a suitable way to overcome common issues when using a 
model-based approach, e.g., the use of an excessive number of variables and equations, the 
presence of un-modeled dynamics, unknown parameters and/or the lack of first principle model 
equations. To corroborate the advantages of the proposed approach, the present work addresses 
an extreme but also realistic scenario: weak networks with active loads, such as constant power 
loads (CPLs). It is also shown that the proposed scheme guarantees stability in a rigorous 
deterministic way-using a Lyapunov approach based on coefficient matrices directly constructed 
from data. Simulation results using a multi-bus LVDC distribution network, based on 
PSCAD/EMTDC, are provided as proof of concept. © 2010-2012 IEEE. 
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Data-Driven Framework to Model Identification, Event Detection, and 
Topology Change Location Using D-PMUs 

Mayo-Maldonado J.C., Valdez-Resendiz J.E., Guillen D., Bariya M., Von Meier A., Salas-Esquivel 
E.A., Ostfeld A. 

Article 

We introduce a model-free scheme that is capable of identifying topology changes in distribution 
networks using data from distribution-level phasor measurement units (D-PMUs). To do so, we use 
algebraic tools of behavioral system theory to develop easy-to-implement algorithms. The intrinsic 
difficulties associated with D-PMU measurements and their proposed solution are discussed as an 
additional challenge for the implementation of the proposed algorithms. Experimental results 
using real D-PMUs and laboratory real-time hardware are provided as a proof of concept using a 
standard IEEE-test node feeder. © 1963-2012 IEEE. 
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Data-driven short-circuit detection and location in microgrids using 
microsynchrophasors 

Guillen D., Hernandez-Diaz A., Mayo-Maldonado J.C., Valdez-Resendiz J.E., Escobar G. 

Article 

Fault detection and location is a challenging issue in microgrid protection, which is increasingly 
more complex in thepresence of distributed generators based on renewable energy, due to their 
inherent intermittency. In this context, a novel datadriven approach for fault detection and 
location in microgrids is proposed, by using graph theory representation and microsynchrophasors 
also known as μ PMUs. This proposal adopts the conviction to provide an accurate fault location 
even undervariations in short-circuit levels caused by the intermittency of distributed generators. 
This is in sharp contrast with traditionalshort-circuit rating-based methods, which are not always 
advisable due to the intermittent nature of power sources. This workproposes the use of a 
modelling specification in terms of equilibrium equations, that can reveal not only the underlying 
physicallaws of the netowork, but also the occurrence and location of short circuits based on 
phasor data. The intermittency ofdistributed generation is modelled in the proposed approach, 
which permits to yield trustworthy information either distributedgenerators are involved in a fault 
or not. As a consequence, the fault location errors are significantly reduced during the 
faultlocation process. The theoretical findings of this proposal are validated via simulation results 
and experiments using commercialmicro-synchrophasors and hardware-in-the-loop emulation of a 
realistic microgrid. © 2020 The Institution of Engineering and Technology. 
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Data-driven stabilizing control of DC–DC converters with unknown active 
loads 

Ruiz-Martinez O.F., Mayo-Maldonado J.C., Escobar G., Valdez-Resendiz J.E., Maupong T.M., Rosas-
Caro J.C. 

Article 

We address the issue of stabilizing control design of DC–DC power converters with active loads, 
e.g. distributed generation systems, cascade converters, converters feeding DC buses, etc. We test 
the results in the presence of potential destabilizers, such as constant power loads (CPLs). The 
proposed approach is particularly devised for those situations where a full network dynamic 
model is either not available or it has an unsuitable level of complexity—in terms of number of 
state–space variables and equations, e.g. multiple loads, DC distribution networks, micro grids, 
etc. This is due to its model-free approach based on a data-driven strategy, which is able to 
guarantee stability using a LMI-Lyapunov approach. Elements of behavioral system theory such as 
linear difference systems, quadratic difference forms and Lyapunov theory, are crucial for the 
development of the proposed stabilizing control schemes. We also provide simulation and 
experimental results to corroborate the practical advantages of the proposed framework. © 2019 
Elsevier Ltd 
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Day Care Appendectomy Is Safe in Young Patients with Uncomplicated Early 
Presentation 

Gonzalez-Urquijo M., Guajardo-Nieto D.A., Muñiz-Eguia J.J., Hinojosa-Gonzalez D.E., Rodarte-
Shade M., Gil-Galindo G. 

Article 

We analyzed the surgical outcomes of uncomplicated appendicitis in patients treated with 
conventional or laparoscopic appendectomy on an ambulatory basis compared with those who 
stayed overnight. Demographics, clinical course, surgery type, length of stay, and surgical 
outcomes of patients who underwent conventional or laparoscopic appendectomy for 
uncomplicated appendicitis were measured. Comparisons were performed using Student t test 
and chi square analysis. A total of 197 patients were enroll in the study, 69 (35%) patients were 
discharged within 12 h after their surgery with a mean age of 26.1 years ± 10.23, and the rest of 
the patients (n = 128,65%) were hospitalized, with a mean age of 27.0 years ± 12.2 (p < 0.608). 
Open treatment was practice on 124 (62.9%) patients, laparoscopic approach was achieved on 73 
(37%) patients, and three (1.5%) patients underwent conversion due to difficult dissection. There 
was a 14-h mean difference between groups, from the initial time of abdominal pain until arrival 
to the emergency room, with a mean time in the ambulatory group of 27.7 h ± 19.7 and 
hospitalized group of 42.4 h ± 39.7 (p < 0.001). Five (7.2%) patients on the ambulatory group 
presented post-surgical complications, with no significant difference from the patients of the 
inpatient group (n = 6, 4.7%) (p < 0.456). Overall, mortality rate was 0%, and all patients are well 
and alive with a mean follow-up of 8 months (range, 6–18 months). This study confirms suitability 
of conventional appendectomy as an outpatient procedure for uncomplicated appendicitis’ 
management. © 2020, Association of Surgeons of India. 
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DC and 28 GHz Reliability of a SOI FET Technology 

Gutierrez-D. E.A., Mendez-V. J., Tinoco J.C., Rios E.T., Huerta-G. O.V. 

Article 

We introduce experimental results of the I-V degradation characteristics of a Silicon SOI 
technology for RF applications when stressed under both; a 28 GHz and a DC stress input signals. 
Then we compare the effect of DC and RF stress on threshold voltage, transconductance, and 
drain current capability. We observe that reliability under RF stress is gate voltage dependent, and 
in some cases an improvement ('healing') of the I-V characteristics is observed. A hypothetical 
explanation for the degradation/enhancement under RF stress is attributed to a self-heating and 
self-healing (SH2) mechanism. The degradation mechanism is also simulated, and the reliability 
model tested, with Cadence. © 2013 IEEE. 
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Decision-making laboratory for socio-technological systems 

Balderas D., Molina Espinosa J.M., Ruiz Loza S. 

Article 

Most socio-technological Systems are complex and have many variables interconnected, which 
makes them hard to predict and more important to control. Moreover, in many cases it is required 
to choose a plan of action that would bring some consequences and/or rewards. Under those 
circumstances it is important to make a decision based on the system’s variables, requirements, 
munificence and complexity and that they are evaluated using feasibility, viability, key 
performance indicators and time. In particular, the time required to make a decision. Hence, the 
correct use of decision-making tools would increase the chance of making a correct choice. For 
this reason, this work focuses on the list of requirements for a facilitation room, facilitation staff 
and tools, that would help the stakeholders to make a choice in a timely manner. The work ends 
with some suggestions that are likely to favor the final decision. © 2020, Springer-Verlag France 
SAS, part of Springer Nature. 
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Decoupling economic development from the consumption of finite resources 
using circular economy. A model for developing countries 

Scheel C., Aguiñaga E., Bello B. 

Article 

Sustainable development is a major concern for developing and developed economies as 
economic growth has to led to scarcer and more expensive resources. Although countries have 
established public policies focusing on resource and energy efficiency, there is an increasing need 
for a coordinated industrial strategy able to create sustainable wealth through a holistic 
management of natural resources, capable of "decoupling" economic growth from resource 
extraction and natural deterioration. Consequently, the objective of the present research is to 
develop a decoupling model able to create increasing economic returns, reducing the social gap 
and regenerating the natural capital for regions in developing countries. Departing from a 
literature review on peer reviewed articles on successful industrial cases of decoupling around the 
world, we contrasted the linear production model with the United Nations Environment Program 
(UNEP)'s current four decoupling indicators in order to propose a more robust model. The result 
was an eight-factor decoupling model that used a well-supported framework for sustainable 
wealth creation named "circular value ecosystem" (CVES). By using system dynamics, we deployed 
the proposed framework using system dynamics modeling in order to improve the understanding 
of our proposal. We found that this model, with the proper regional conditions in developing 
countries, can: (1) reduce, through substitution, the consumption of natural resources; (2) produce 
alternative economic increasing returns; (3) reduce the negative environmental impacts; and (4) 
create self-sustainable wealth for the economy, the environment, and the social development of 
most stakeholders of these regions. Decoupling economic growth represents a complex and 
challenging task whose successful implementation can only be achieved if managed at a regional 
level with a systemic approach. © 2020 by the authors. 
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Defective Jones matrices: Geometric phase and passivity condition 

Gutierrez-Vega J.C. 

Article 

A defective Jones matrix is a 2×2 matrix that has only one polarization eigenstate, contrary to the 
more common case of diagonalizable matrices that have two eigenstates.We analyze the 
properties of a defective optical system and characterize the optical phase shift φ (dynamic and 
geometric) introduced by the system. Two scenarios are identified: (a) φ has a finite range, leading 
to the existence of two particular input states that experience minimum and maximum phase 
shifts. (b) φ spans the complete range from -π to π, leading to the existence of two input states 
whose output states are orthogonal. We solve the inverse problem of designing an optical system 
for both scenarios. Additionally, we determine the conditions to get physically realizable defective 
Jones matrices satisfying the passivity condition. Finally, we introduce a new defectivity parameter 
to characterize the degree of defectiveness of a Jones matrix. ©2020 Optical Society of America. 
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Deflection sliding mode control of a flexible bar using a shape memory alloy 
actuator with an uncertainty model 

Keshtkar N., Keshtkar S., Poznyak A. 

Article 

This paper presents a penalty-based sliding mode control (SMC) law for flexible bar system, which 
uses shape memory alloy (SMA) as actuator. SMA actuators are lightweight, compact and flexible 
which facilitate their integration into flexible structures. The proposed control law manipulates 
SMA current to exert the necessary force for deflecting the flexible bar into the desired state. 
Numerical simulations demonstrate that this new method can control the one-input, multi-output 
under-actuated system of the flexible bar efficiently. The mathematical model of the flexible 
system is obtained using physical discretization. The bar is modeled as a combination of rigid rods 
connected by joints without elasticity and friction. This model demonstrates the flexibility of the 
system in an effective way. The numerical simulation illustrates the feasibility of the proposed 
model for analyzing the oscillations of the system and the effectivness of proposed control 
algorithms. © 2020 by the authors. 
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Depression and Impulsivity Self-Assessment Tools to Identify Dopamine 
Agonist Side Effects in Patients With Pituitary Adenomas 

Hinojosa-Amaya J.M., Johnson N., González-Torres C., Varlamov E.V., Yedinak C.G., McCartney S., 
Fleseriu M. 

Article 

Background: Dopamine agonists (DA) are the first line therapy for prolactinoma and symptomatic 
hyperprolactinemia; use as an adjuvant treatment for acromegaly and Cushing's disease is rare. 
Some patients develop de novo psychiatric symptoms or have exacerbation of pre-existing 
conditions during DA therapy. A practical, clinically sensitive depression and impulse control 
disorders (ICD; particularly hypersexuality and gambling disorders) detection tool is important for 
identifying at risk patients. The Barratt Impulsivity Scale (BIS-11) and the 9-item Patient Health 
Questionnaire (PHQ-9) are sensitive in identifying impulsivity and depression. Objective: Detail use 
of the BIS-11 and PHQ-9 as screening tools for depression and ICD in patients with pituitary 
disease at a high-volume academic pituitary center. Methods: DA-treated and naïve patients with 
pituitary disease were included. Patients with a known history of depression or psychiatric 
disorder were excluded. PHQ-9 standardized interpretation criteria were utilized to classify 
depression severity. For BIS-11, threshold was established based on previous studies. Statistical 
analysis was with SPSS version 25. Results: Seventy-six DA-treated and 27 naïve patients were 
included. Moderate and moderately severe depression were more prevalent in DA-treated 
patients; severe depression only found in DA-treated patients. A normal BIS-11 score was noted in 
76.69%; higher scores (not significant) were noted in DA-treated patients. There was a positive 
correlation between higher BIS-11 and PHQ-9 scores; higher in DA-treated patients (r = 0.52, p < 
0.001) than DA-naïve patients. Patients with BIS-11 scores ≥60 were younger and received lower 
cumulative DA doses compared to patients with BIS scores <60. There was no association between 
male sex and BIS-11 ≥60 and male sex did not increase the odds of increased scores (OR = 0.66, 
CI95% 0.25–1.76, p = 0.41). No significant difference was found for macroadenoma, prolactin 
levels, testosterone levels, hypogonadism, testosterone replacement in men, and increased 
impulsivity or depression scores. Conclusion: Use of PHQ-9 and BIS-11 is practical for routine 
screening of depression and ICD during outpatient pituitary clinic visits for patients with pituitary 
disease both naïve to treatment and during DA therapy. We recommend close follow-up after 
initiation of DA therapy for younger patients, regardless of dose. © Copyright © 2020 Hinojosa-
Amaya, Johnson, González-Torres, Varlamov, Yedinak, McCartney and Fleseriu. 
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Derivation and application of the subjective– objective probability 
relationship from entropy: The entropy decision risk model (edrm) 

Monroe T., Beruvides M., Tercero-gómez V. 

Article 

The uncertainty, or entropy, of an atom of an ideal gas being in a certain energy state mirrors the 
way people perceive uncertainty in the making of decisions, uncertainty that is related to 
unmeasurable subjective probability. It is well established that subjects evaluate risk decisions 
involving uncertain choices using subjective probability rather than objective, which is usually 
calculated using empirically derived decision weights, such as those described in Prospect Theory; 
however, an exact objective–subjective probability relationship can be derived from statistical 
mechanics and information theory using Kullback–Leibler entropy divergence. The resulting 
Entropy Decision Risk Model (EDRM) is based upon proximity or nearness to a state and is 
predictive rather than descriptive. A priori EDRM, without factors or corrections, accurately aligns 
with the results of prior decision making under uncertainty (DMUU) studies, including Prospect 
Theory and others. This research is a first step towards the broader effort of quantifying financial, 
programmatic, and safety risk decisions in fungible terms, which applies proximity (i.e., subjective 
probability) with power utility to evaluate choice preference of gains, losses, and mixtures of the 
two in terms of a new parameter referred to as Prospect. To facilitate evaluation of the EDRM 
against prior studies reported in terms of the percentage of subjects selecting a choice, the 
Percentage Evaluation Model (PEM) is introduced to convert choice value results into subject 
response percentages, thereby permitting direct comparison of a utility model for the first time. © 
2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Design and Empirical Validation of a Bluetooth 5 Fog Computing Based 
Industrial CPS Architecture for Intelligent Industry 4.0 Shipyard Workshops 

Fraga-Lamas P., Lopez-Iturri P., Celaya-Echarri M., Blanco-Novoa O., Azpilicueta L., Varela-Barbeito 
J., Falcone F., Fernandez-Carames T.M. 

Article 

Navantia, one of largest European shipbuilders, is creating a fog computing based Industrial Cyber-
Physical System (ICPS) for monitoring in real-time its pipe workshops in order to track pipes and 
keep their traceability. The deployment of the ICPS is a unique industrial challenge in terms of 
communications, since in a pipe workshop there is a significant number of metallic objects with 
heterogeneous typologies. There are multiple technologies that can be used to track pipes, but 
this article focuses on Bluetooth 5, which is a relatively new technology that represents a cost-
effective solution to cope with harsh environments, since it has been significantly enhanced in 
terms of low power consumption, range, speed and broadcasting capacity. Thus, it is proposed a 
Bluetooth 5 fog computing based ICPS architecture that is designed to support physically-
distributed and low-latency Industry 4.0 applications that off-load network traffic and 
computational resources from the cloud. In order to validate the proposed ICPS design, one of the 
Navantia's pipe workshops was modeled through an in-house developed 3D-ray launching radio 
planning simulator that allows for estimating the coverage provided by the deployed Bluetooth 5 
fog computing nodes and Bluetooth 5 tags. The experiments described in this article show that the 
radio propagation results obtained by the simulation tool are really close to the ones obtained 
through empirical measurements. As a consequence, the simulation tool is able to reduce ICPS 
design and deployment time and provide guidelines to future developers when deploying 
Bluetooth 5 fog computing nodes and tags in complex industrial scenarios. © 2013 IEEE. 
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Design and Evaluation of a Reliable Low-Cost Atmospheric Pollution Station in 
Urban Environment 

Astudillo G.D., Garza-Castanon L.E., Minchala Avila L.I. 

Article 

The pollution of the air constitutes an environmental risk to health, crops, animals, forests and 
water. There are several policies for reducing air pollution regarding industry, energy, 
transportation, and agriculture. Unfortunately, there is limited monitoring of the air quality in 
cities and rural areas for supervising the accomplishment of these policies. Reliable monitoring of 
air pollutants is, typically, based on expensive fixed stations, which constitutes a barrier to tackle. 
This research presents the design, implementation and evaluation of a small, low-cost, station for 
monitoring atmospheric pollution. The prototype registers ozone ( O_{3} ) and carbon monoxide ( 
CO ) using inexpensive sensors. To assure high reliability of the measurements obtained by the 
sensors installed in this station, it is proposed a calibration procedure based on the selection of 
the best performance analysis of the following machine learning techniques: multiple linear 
regression, artificial neural networks, and random forest. Additionally, a decision rule is 
implemented to select an optimal combination of sensors for the estimation models, while the 
sample timestamp is considered as a temporal heuristic at the input of the system, assuming 
similarities in the daily environmental dynamics. In order to test the station in a realistic scenario, 
the calibration and evaluation sets were taken in two different time frames of one and two 
months, respectively. The overall process was implemented with reference data coming from a 
certified air quality fixed station in the city of Cuenca - Ecuador. Experimental results showed that 
the real-time reports of ozone provided by the prototype are quite similar to the fixed station 
during the evaluation period, with a resulting correlation of up to r=0.92 and r=0.91 in the 
calibration and evaluation set, respectively. However, signal drift and aging in CO_{x} sensors 
diminished the accuracy of carbon monoxide calibration models, resulting in lower correlation ( r 
leq 0.76 ) with the evaluation set. © 2013 IEEE. 
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Design and implementation of an iot-oriented strain smart sensor with 
exploratory capabilities on energy harvesting and magnetorheological 

elastomer transducers 

de-J. Lozoya-Santos J., Félix-Herrán L.C., Tudón-Martínez J.C., Vargas-Martinez A., Ramirez-
Mendoza R.A. 

Article 

This work designed and implemented a new low-cost, Internet of Things-oriented, wireless smart 
sensor prototype to measure mechanical strain. The research effort explores the use of smart 
materials as transducers, e.g., a magnetorheological elastomer as an electrical-resistance sensor, 
and a cantilever beam with piezoelectric sensors to harvest energy from vibrations. The study 
includes subsequent and validated results with a magnetorheological elastomer transducer that 
contained multiwall carbon nanotubes with iron particles, generated voltage tests from an energy-
harvesting system that functions with an array of piezoelectric sensors embedded in a rubber-
based cantilever beam, wireless communication to send data from the sensor's central processing 
unit towards a website that displays and stores the handled data, and an integrated manufactured 
prototype. Experiments showed that electrical-resistivity variation versus measured strain, and the 
voltage-generation capability from vibrations have the potential to be employed in smart sensors 
that could be integrated into commercial solutions to measure strain in automotive and aircraft 
systems, and civil structures. The reported experiments included cloud-computing capabilities 
towards a potential Internet of Things application of the smart sensor in the context of monitoring 
automotive-chassis vibrations and airfoil damage for further analysis and diagnostics, and in 
general structural-health-monitoring applications. © 2020 by the authors. 
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Design and testing of a positioning system based on a quasi kinematic guide 
and a clamp plate suspended by compliant straps for in-line metrology 

systems 

Guamán-Lozada D., Ahuett-Garza H., Castro-Martin A.P., Ruiz-Carrizal J., Márquez-Alderete M.F., 
Anaya-Aranda J.G., Kurfess T.R., González de Castilla E. 

Article 

Full inspection of parts in production lines has emerged as an alternative to validate compliance of 
products with target specifications. Quick and accurate workpiece setup is critical for reliable 
measuring operations. This article introduces a design for quick, accurate fixturing of parts for in-
line metrology. The design includes quasi-kinematic couplings that direct and position parts at the 
end of the stroke of a linear actuator, and a set of compliant straps to hold parts in place. Tests 
show the system is capable of positioning parts with excellent repeatabilities, at rates that allow 
the measuring process to keep up with production. © 2020 Society of Manufacturing Engineers 
(SME) 
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Design of a web application for the educational process about the use of 
logarithm in the field of financial mathematics 

Salas-Rueda R.-A., Gamboa-Rodríguez F., Salas-Rueda É.-P., Salas-Rueda R.-D. 

Article 

This quantitative research aims at analyzing the impact of the Web Application for the Educational 
Process on Logarithm (AEL) through data science and machine learning (linear regression). The 
sample is composed of 29 students who studied the Basic Mathematics course in a Mexican 
university during the 2015 school year. The AEL presents the mathematical procedure on the use 
of the logarithm to find the time (number of years) during the application for a bank loan. The 
TPACK model allows the organization of the AEL through technological knowledge (PHP 
programming language), pedagogical knowledge (simulation strategy) and disciplinary knowledge 
(use of the logarithm in the field of financial mathematics). The results of machine learning with 
50%, 60% and 70% training indicate that the AEL positively influences the assimilation of 
knowledge about the logarithm, development of mathematical skills and understanding of the 
theoretical concepts of the logarithm in the field of financial mathematics. Likewise, data science 
identifies three predictive models on the use of the AEL in the teaching-learning process. Finally, 
technology is transforming the interaction between the school content and students during the 
21st century. © 2020 Universidade Federal de Minas Gerais. All rights reserved. 
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Design of an affordable IoT open-source robot arm for online teaching of 
robotics courses during the pandemic contingency 

Benitez V.H., Symonds R., Elguezabal D.E. 

Article 

This article explains the design and construction of an affordable, open-source robot arm for 
online teaching of robotics courses. The main goal of the proposed robotic prototype is to deal 
with the current situation of pandemic contingency, where students and instructors cannot attend 
laboratory facilities in person. The robotic system has four main components: an 
electromechanical robot arm structure, a control system, a Wi-Fi communications module, and a 
human-machine interface. The IoT (Internet of Things) robot arm can be used to demonstrate 
important robotics topics such as direct and inverse kinematics, which are shown by programming 
simple and complex motions using the Denavit-Hartenberg (DH) methodology. The capabilities of 
the robotic system are empowered by IoT technology, which is demonstrated with an HMI 
interface deployed in a smartphone using wireless Wi-Fi communication through an ESP32 
microcontroller. The arm's purpose is to be a low-cost and replicable robot that aids the 
comprehension of robotics design through project-based learning, from the theoretical aspects to 
the actual coding and construction of a prototype. © 2020 The Author(s) 

Benitez V.H., Symonds R., Elguezabal D.E., (2020). Design of an affordable IoT open-source robot arm for 
online teaching of robotics courses during the pandemic contingency. HardwareX, vol. 8, ISSN: 24680672.



Design of domestic photovoltaics manufacturing systems under global 
constraints and uncertainty 

Santibañez-Aguilar J.E., Castellanos S., Flores-Tlacuahuac A., Shapiro B.B., Powell D.M., Buonassisi 
T., Kammen D.M. 

Article 

As global political discourse is taking place where the need for a cleaner energy mix is constantly 
highlighted, manufacturing strategies are becoming more relevant. Thus, the photovoltaics system 
design is a crucial aspect related with the overall sustainability. In fact, various countries are 
considering the potential to locally manufacture different elements of the photovoltaics (PV) value 
chain and the strategies to incentivize a local manufacturing base. This paper develops a 
mathematical programming approach for the optimal design of a PV manufacturing value chain 
considering diverse criteria linked to economic and environmental performance such as minimum 
sustainable price, transportation capacity, among others, and considering uncertainty. In addition, 
the proposed methodology involves the dependence over time of supply chain variables and 
economic parameters such as inflation, electricity cost, and weighted average cost of capital, to 
determine the manufacturing system topology under uncertain conditions. Our results highlight 
the importance of planning models to develop markets policies related to supply chains, 
production level changes and imposed tariffs all while involving uncertainty in economic 
parameters, which is an improvement compared to planning models that use deterministic 
formulations. Finally, the proposed methodology and results can encourage decision-making 
considering probable variations in different parameters. © 2019 Elsevier Ltd 
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Design, construction, and modeling of a BAUV with propulsion system based 
on a parallel mechanism for the caudal fin 

Aparicio-García C.T., Duchi E.A.N., Garza-Castañón L.E., Vargas-Martínez A., Martínez-López J.I., 
Minchala-Ávila L.I. 

Article 

Traditional propulsion systems for autonomous underwater vehicles (AUVs) have several 
deficiencies, such as the invasion of the aquatic environment through the generation of noise and 
damage to the ecosystem, higher energy consumption, and a unidirectional thruster vector. The 
last characteristic constrains the maneuverability of the vehicle. This paper proposes a 3-DOF 
spherical 3 universal-cylindrical-universal and 1 spherical joint (3UCU-1S) parallel mechanism 
coupled to an artificial caudal fin to produce a vectored thruster for a biomimetic AUV (BAUV). 
First, the design and construction of the prototype are described. Then, the kinematics and 
dynamics analysis of the parallel mechanism is presented. Finally, a motion study shows the types 
of movements that can be achieved with the mechanism to perform flapping of the caudal fin in 
different directions. © 2020 by the authors. 
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nodes 
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Falcone F., Fernández-Caramés T.M. 

Article 

Climate change is driving new solutions to manage water more efficiently. Such solutions involve 
the development of smart irrigation systems where Internet of Things (IoT) nodes are deployed 
throughout large areas. In addition, in the mentioned areas, wireless communications can be 
difficult due to the presence of obstacles and metallic objects that block electromagnetic wave 
propagation totally or partially. This article details the development of a smart irrigation system 
able to cover large urban areas thanks to the use of Low-Power Wide-Area Network (LPWAN) 
sensor nodes based on LoRa and LoRaWAN. IoT nodes collect soil temperature/moisture and air 
temperature data, and control water supply autonomously, either by making use of fog computing 
gateways or by relying on remote commands sent from a cloud. Since the selection of IoT node 
and gateway locations is essential to have good connectivity and to reduce energy consumption, 
this article uses an in-house 3D-ray launching radio-planning tool to determine the best locations 
in real scenarios. Specifically, this paper provides details on the modeling of a university campus, 
which includes elements like buildings, roads, green areas, or vehicles. In such a scenario, 
simulations and empirical measurements were performed for two different testbeds: a LoRaWAN 
testbed that operates at 868 MHz and a testbed based on LoRa with 433 MHz transceivers. All the 
measurements agree with the simulation results, showing the impact of shadowing effects and 
material features (e.g., permittivity, conductivity) in the electromagnetic propagation of near-
ground and underground LoRaWAN communications. Higher RF power levels are observed for 433 
MHz due to the higher transmitted power level and the lower radio propagation losses, and even 
in the worst gateway location, the received power level is higher than the sensitivity threshold (–
148 dBm). Regarding water consumption, the provided estimations indicate that the proposed 
smart irrigation system is able to reduce roughly 23% of the amount of used water just by 
considering weather forecasts. The obtained results provide useful guidelines for future smart 
irrigation developers and show the radio planning tool accuracy, which allows for optimizing the 
sensor network topology and the overall performance of the network in terms of coverage, cost, 
and energy consumption. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Santos F.D., Martínez-Ríos M.A., Molina-Méndez F.J., Sánchez-Pérez T.E., Arai-Ito M.M., González 

S.A.-D., Rodríguez-Parra D.A., Aranda-Fraustro A., Masso 

Article 

Introduction: A drug-eluting coronary stent is being developed at the National Institute of 
Cardiology of Mexico for the treatment of ischemic heart disease. Objective: To establish the best 
animal model for the tests, to show the advances in the drug-eluting stent prototype, to assess 
two drugs’ antiproliferative activity and histological results. Method: Smooth muscle cell culture 
tests were performed in order to assess sirolimus and paclitaxel antiproliferative properties. The 
drugs were encapsulated inside the polymeric matrix of the stents. Rabbits and pigs were used as 
animal models. Results: Sirolimus and paclitaxel showed an inhibitory effect, which was higher for 
the latter. Infrared spectroscopy and light and optical microscopy showed that the drug/polymer 
layer properly adhered to the stent. At a four-week follow-up, both animal models showed 
satisfactory clinical evolution and adequate histological response, although the porcine model was 
shown to be more suitable for future protocols. Conclusions: Preliminary tests of the drug-eluting 
stent provided bases for the development of a study protocol with an adequate number of pigs 
and with clinical angiographic and histopathological three-month follow-up. © 2020 Academia 
Nacional de Medicina de México,. 
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Designing a Robust controller using SMC and fuzzy artificial organic networks 
for brushed dc motors 

Ponce P., Rosales J.A., Molina A., Ponce H., MacCleery B. 

Article 

Electric direct-current (DC) drives based on DC motor are extremely important in the 
manufacturing process, so it must be crucial to increase their performance when they are working 
on load disturbances or the DC motor's parameters change. Usually, several load torque suddenly 
appears when electric drives are operating in a speed closed-loop, so robust controllers are 
required to keep the speed high-performance. One of the most well-known robust strategies is the 
sliding mode controller (SMC), which works under discontinue operation. This controller can 
handle disturbances and variations in the plant's parameters, so the controller has robust 
performance. Nevertheless, it has some disadvantages (chattering). Therefore, this paper 
proposed a fuzzy logic controller (FLC) that includes an artificial organic network for adjusting the 
command signal of the SMC. The proposed controller gives a smooth signal that decrements the 
chattering in the SMC. The stability condition that is based on Lyapunov of the DC motor is driven 
is evaluated; besides, the stability margins are calculated. The proposed controller is designed 
using co-simulation and a real testbed since co-simulation is an extremely useful tool in academia 
and industry allows to move from co-simulation to real implementation in short period of time. 
Moreover, there are several universities and industries that adopt co-simulation as the main step 
to design prototypes. Thus, engineering students and designers are able to achieve excellent 
results when they design rapid and functional prototypes. For instance, co-simulation based on 
Multisim leads to design directly printed circuit boards so engineering students or designers could 
swiftly get an experimental DC drive. The experimental results using this platform show excellent 
DC-drive performance when the load torque disturbances are suddenly applied to the system. As a 
result, the proposed controller based on fuzzy artificial organic and SMC allows for adjusting the 
command signal that improves the dynamic response in DC drives. The experimental response 
using the sliding-mode controller with fuzzy artificial organic networks is compared against an 
auto-tuning, Proportional-Integral-Derivative (PID), which is a conventional controller. The PID 
controller is the most implemented controller in several industries, so this proposal can contribute 
to improving manufacturing applications, such as micro-computer numerical control (CNC) 
machines. Moreover, the proposed robust controller achieves a superior-speed response under 
the whole tested scenarios. Finally, the presented design methodology based on co-simulation 
could be used by universities and industry for validating and implementing advanced control 
systems in DC drives. © 2020 by the author. 
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Designing an optimal electricity supply portfolio based on the Markowitz 
model: The case of a user in Mexico 

González A.P., Zavaleta Vazquez O.H. 

Article 

The Energy Reform in Mexico, which was started in 2013, opened the possibility that electrical 
energy consumers could choose the supply from any supplier participating in the market. The 
objective of this work is to validate that Markowitz Model is useful in the construction of an 
optimal portfolio of electricity supply, from the options available in the Mexican Electricity Market. 
A hypothetical case, based on real information, was built and the results obtained in the case of 
study shows that the use of this methodology allows to mitigate risks, from the diversification of 
supply options, as is the case of the diversification of investment alternatives. This approach 
constitutes an alternative for consumers of electrical power to plan and design optimal portfolios 
of electricity supply. © 2020 Universidad Nacional Autonoma de Mexico. All rights reserved. 
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Designing better CSR initiatives 

Henriques I., Husted B.W. 

Article 

Are Corporate Social Responsibility (CSR) initiatives providing the societal good they promise? 
After decades of CSR research, it appears to occur only rarely. In this article, we suggest a new 
approach to CSR that can deliver on its promise. Drawing from the impact evaluation literature of 
development economics, public policy, and education, we argue that the CSR field should 
reconceive itself as a science of design in which researchers formulate CSR initiatives that seek to 
achieve specific social and environmental objectives. In accordance with this pursuit, we provide 
seven guidelines to enable CSR practitioners to improve the design of their initiatives. © 2020, 
Rutgers Business School. All rights reserved. 
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Detection of SSVEP based on empirical mode decomposition and power 
spectrum peaks analysis 
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Article 

Steady-state visual evoked potential (SSVEP) based brain–computer interfaces have been widely 
studied because these systems have potential to restore capabilities of communication and 
control of disable people. Identifying target frequency using SSVEP signals is still a great challenge 
due to the poor signal-to-noise ratio of these signals. Commonly, this task is carried out with 
detection algorithms such as bank of frequency-selective filters and canonical correlation analysis. 
This work proposes a novel method for the detection of SSVEP that combines the empirical mode 
decomposition (EMD) and a power spectral peak analysis (PSPA). The proposed EMD+PSPA 
method was evaluated with two EEG datasets, and was compared with the widely used FB and 
CCA. The first dataset is freely available and consists of three flickering light sources; the second 
dataset was constructed and consists of six flickering light sources. The results showed that 
proposed method was able to detect SSVEP with high accuracy (93.67 ± 9.97 and 78.19 ± 23.20 for 
the two datasets). Furthermore, the detection accuracy results achieved with the first dataset 
showed that EMD+PSPA provided the highest detection accuracy (DA) in the largest number of 
participants (three out of five), and that the average DA across all participant was 93.67 ± 9.97 
which is 7% and 4% more than the average DA achieved with FB and CCA, respectively. © 2020 
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Determinants of Indigenous Migration: the Case of Guerrero’s Mountain 
Region in Mexico 

Mora-Rivera J., Fierros-González I. 

Article 

This paper examines the socioeconomic and contextual determinants of internal and international 
indigenous migration from Guerrero’s Mountain Region (GMR), one of the poorest areas in Mexico 
and Latin America. Drawing on data from Mexico’s 2015 Intercensal Survey, we used logit and 
multilogit models to identify the determinants of migration. Empirical results reveal that 
indigenous people living in the GMR do not possess the necessary skills (education and 
information) and capabilities (assets, income, and savings) to face the costs associated with 
international, or even national, migration. This finding highlights the urgent need to create 
inclusive and comprehensive community-building strategies focused on improving welfare in this 
region. © 2019, Springer Nature B.V. 
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Determination of a physically correct fractional-order model for electrolytic 
computer-grade capacitors 

Cruz-Duarte J.M., Guía-Calderón M., Rosales-García J.J., Correa R. 

Article 

Electrolytic computer-grade capacitors (ECGCs) are vastly implemented in energy storage systems. 
However, their models are not accurate and simple as other kinds of capacitors. For example, 
ECGCs and supercapacitors share many characteristics but have some differences because of their 
physicochemical properties, so it is wrong to assume their electrical behaviour is equivalent. In this 
work, we study the discharging response of ECGCs using four models obtained from fractional 
differential equations (FDEs) with integer initial conditions and causal fractional definitions, that is, 
Caputo and conformable operators. We also recall a correct procedure to achieve models from 
FDEs with physical consistency of units and avoiding additional and senseless constants. Thence, 
we perform a fitting procedure over an experimental dataset from six ECGCs via a hybrid solving 
procedure powered by the cuckoo search algorithm and interior-point algorithm. Our results show 
that models based on the traditional ordinary differential equation give the worst description of 
discharge, while models containing the Mittag–Leffler function, with time to the power of 
fractional order as the argument, render the best description of ECGCs. © 2020 John Wiley & Sons, 
Ltd. 
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Determining factors in MOOCs completion rates: Application test in energy 
sustainability courses 

Romero-Rodríguez L.M., Ramírez-Montoya M.S., Aguaded I. 

Article 

Massive Online Open Courses (MOOCs) are open educational activities that allow for distance 
learning and professional updating, although the academic community has questioned their 
effectiveness due to their low completion rates. This research analyzes which factors (personal, 
family, social, labor, and instructional design) are involved in the value expectations and 
engagement of the MOOCs and to what degree these affect the decision to enroll and the 
completion of the MOOC. To this end, in the context of 12 MOOCs on energy sustainability carried 
out between 2017 and 2018, 8737 participants were surveyed using two instruments designed 
according to theoretical constructs and expert judgment. The main results show that all the factors 
reviewed influence the decision to take a MOOC, although the "professional development" aspect 
has the most significant impact on participants who have graduated from technical and 
engineering careers. Additionally, this study emphasizes that the "instructional design" factor is 
decisive in the engagement of younger participants, showing that the conventional design of 
xMOOCs (Stanford Model) may be one of the most important reasons for the low completion rates 
of this type of course. © 2020 by the authors. 
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Deterministic 3D ray-launching millimeter wave channel characterization for 
vehicular communications in urban environments 

Rodríguez-Corbo F.A., Azpilicueta L., Celaya-Echarri M., Lopez-Iturri P., Picallo I., Falcone F., Alejos 
A.V. 

Article 

The increasing demand for more sensors inside vehicles pursues the intention of making vehicles 
more “intelligent”. In this context, the vision of fully connected and autonomous cars is becoming 
more tangible and will turn into a reality in the coming years. The use of these intelligent transport 
systems will allow the integration of efficient performance in terms of route control, fuel 
consumption, and traffic administration, among others. Future vehicle-to-everything (V2X) 
communication will require a wider bandwidth as well as lower latencies than current 
technologies can offer, to support high-constraint safety applications and data exhaustive 
information exchanges. To this end, recent investigations have proposed the adoption of the 
millimeter wave (mmWave) bands to achieve high throughput and low latencies. However, 
mmWave communications come with high constraints for implementation due to higher free-
space losses, poor diffraction, poor signal penetration, among other channel impairments for 
these high-frequency bands. In this work, a V2X communication channel in the mmWave (28 GHz) 
band is analyzed by a combination of an empirical study and a deterministic simulation with an in-
house 3D ray-launching algorithm. Multiple mmWave V2X links has been modeled for a complex 
heterogeneous urban scenario in order to capture and analyze different propagation phenomena, 
providing full volumetric estimation of frequency/power as well as time domain parameters. 
Large-and small-scale propagation parameters are obtained for a combination of different 
situations, taking into account the obstruction between the transceivers of vehicles of distinct 
sizes. These results can aid in the development of modeling techniques for the implementation of 
mmWave frequency bands in the vehicular context, with the capability of adapting to different 
scenario requirements in terms of network topology, user density, or transceiver location. The 
proposed methodology provides accurate wireless channel estimation within the complete 
volume of the scenario under analysis, considering detailed topological characteristics. © 2020 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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Deterministic and probabilistic predictive microbiology-based indicator of the 
listeriosis and microbial spoilage risk of pasteurized milk stored in residential 

refrigerators 

Rodriguez-Martinez V., Velázquez G., de Jesús Rodríguez Altaif R., Fagotti F., Welti-Chanes J., 
Torres J.A. 

Article 

Following deterministic and probabilistic predictive microbiology procedures, cumulative 48 h 
exponential growth estimates were obtained for Listeria monocytogenes (Lm) and Pseudomonas 
putida (Pp) as preservation effectiveness indicators for pasteurized milk stored in the middle door 
shelf of a residential refrigerator set at 5 °C. Experimental factors studied were refrigerator load, 
door openings, compressor operating in variable (VS) or ON/OFF single speed (SS) mode, room 
temperature (TChamber = 32.2/21.1 °C), and milk exposure to TChamber (replicating product use). 
The 32.2 °C/high load condition yielded deterministic 48 h exponential growth estimates 
(ΔlogN48h, log10 N CFU/mL) of 1.6 ± 0.1/1.5 ± 0.1 for Lm and 5.0 ± 0.3/4.7 ± 0.3 for Pp (replicate-
1/replicate-2, VS, milk kept in refrigerator). The corresponding 5–95% probabilistic ΔlogN48h 
intervals were 1.0–2.3 and 3.4–6.6, respectively. Considering new technologies seeking to lower 
the temperature of products stored in door shelves, the analysis was repeated using simulated 
data obtained by lowering experimental temperatures by Tred (°C), a value determined for each 
test condition and keeping milk above 2 °C with 90% certainty. For the same previous conditions, 
deterministic ΔlogN48h estimates for temperatures lowered by Tred= 4.5–4.8 °C, yielded 
ΔlogN48h of 0.06 ± 0.0 for Lm and 2.6 ± 0.1 for Pp. These results highlight the importance of 
improving the temperature control of residential refrigerator door shelves. © 2019 Elsevier Ltd 
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Development and characterization of nanoparticles-loaded bio-composites 
for biomedical settings 

Hernandez-Vargas G., Parra-Saldivar R., Iqbal H.M.N. 

Article 

There is a dire need to engineer biologically robust constructs to meet the growing needs of 
21stcentury medical sector. The increasing (re)-emergence of human-health related pathogenic 
microbes has caused a havoc and serious challenge to health care services. In this context, herein, 
we report the development and characterization of various polymeric bio-composites with unique 
structural and functional attributes. For a said purpose, chitosan and graphene were used to 
engineer bio-composites, which were then functionalized by loading silver and platinum 
nanoparticles. A microwave-assisted approach was adopted to construct silver and platinum 
nanoparticles loaded graphene-based bio-composites. While, “one-pot” synthesis approach was 
used to engineer silver and platinum nanoparticles loaded chitosan-based bio-composites. As 
developed bio-composites were designated as GO-Ag-S1 to GO-Ag-S5 (silver nanoparticles loaded 
graphene-based bio-composites), GO-Pt-P1 to GO-Pt-P5 (platinum nanoparticles loaded graphene-
based bio-composites), CHI-Ag-S1 to CHI-Ag-S5 (silver nanoparticles loaded chitosan-based bio-
composites), and CHI-Pt-P1 to CHI-Pt-P5 (platinum nanoparticles loaded chitosan-based bio-
composites). Finally, the nanoparticles loaded bio-composites of graphene and chitosan were 
subjected to characterization via UV-Visible spectrophotometric analysis, percent loading 
efficiency (%LE) analysis, Fourier-transform infrared (FTIR) spectroscopy, mechanical 
measurements, and antibacterial attributes. The UV-Visible spectrophotometric analysis revealed 
characteristic peaks appeared at the ?max 420 nm and 266 nm which belongs to the silver and 
platinum nanoparticles, respectively. The graphene-based bio-composites, i.e., GO-Ag-S3, GO-Ag-
S4, and GO-Pt-P3 showed optimal %LE of 88, 92, and 89%, respectively. Whereas, CHI-Ag-S4, CHI-
Pt-P3, and CHI-Pt-P4 bio-composites showed optimal %LE of 94, 86, and 94%, respectively. Two 
regions, i.e., (1) between 3600-3100 cm-1, and (2) between 1,800 and 1,000 cm-1 in the FTIR 
spectra were found of particular interest. The FTIR profile exposed the available functional 
moieties at the surface of respective bio-composites. Variable mechanical attributes of silver and 
platinum nanoparticles loaded bio-composites were recorded from the stress-strain curves. All 
developed bio-composites showed bactericidal activities up to certain extent against both test 
strains. As compared to the initial bacterial cell count (control value, i.e., 1.5 × 108 CFU/mL), the 
bio-composites with higher %LE showed almost complete inhibition, with a log reduction from 5 to 
0, and bactericidal activities up to certain extent against both test strains, i.e., Bacillus subtilis (B. 
subtilis), and Escherichia coli (E. coli). In conclusion, the notable structural, functional, mechanical 
and antimicrobial attributes suggest the biomedical potentialities of newly in-house engineered 
silver and platinum nanoparticles loaded graphene and chitosan-based bio-composites. © 2020 
Journal of Pure and Applied Microbiology. All rights reserved. 
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Development and evaluation of a disease large animal model for preclinical 
assessment of renal denervation therapies 

de Prado A.P., Pérez-Martínez C., Regueiro-Purriños M., Cuellas-Ramón C., López-Benito M., 
Gonzalo-Orden J.M., Estévez-Loureiro R., Cortina-Rivero A.I., Viñuela-Baragaño D., Altonaga J.R., 

Tellez A., Fernández-Vázquez F. 

Article 

New-generation catheters-based renal denervation (RDN) is under investigation for the treatment 
of uncontrolled hypertension (HTN). We assessed the feasibility of a large animal model of HTN to 
accommodate the human RDN devices. Ten minipigs were instrumented to measure blood 
pressure (BP) in an awake-state. HTN was induced with subcutaneous 11-deoxycorticosterone 
(DOCA, 100 mg/kg) implants. Five months after, the surviving animals underwent RDN with the 
Symplicity® system. Norepinephrine (NE) renal gradients were determined before and 1 month 
after RDN. Renal arteries were processed for histological (hematoxylin-eosin, Movat pentachrome) 
and immunohistochemical (S100, tyrosine-hydroxylase) analyses. BP significantly rose after DOCA 
implants. Six animals died prematurely, mainly from infectious causes. The surviving animals 
showed stable BP levels after 5 months. One month after RDN, nerve damage was showed in three 
animals, with impedance drop >10%, NE gradient drop and reduction in BP. The fourth animal 
showed no nerve damage, impedance drop <10%, NE gradient increase and no change in BP. In 
conclusion, the minipig model of DOCA-induced HTN is feasible, showing durable effects. High 
mortality should be addressed in next iterations of this model. RDN may partially offset the DOCA-
induced HTN. Impedance drop and NE renal gradient could be markers of RDN success. © 2020 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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Development of significant learning through scratch programming logic of 
secondary school students 

Gómez-Zermeño M.G., Mejía D.B. 

Article 

This research finds out how the implementation of educational software "Scratch" would enhance 
the meaningful learning of programming logic in secondary school. We worked on a quantitative 
approach and quasiexperimental design research, which allowed us to work with an experimental 
and a control group. The study was conducted at an educational institution located in the city of 
Aguachica Cesar, Colombia, with ninth-grade students, supported by teachers and Information and 
Communications Technologies. The instruments used were the nonparticipant observation, and a 
pre-test and post-test, which allowed researchers to determine the potential of the Scratch 
educational software for meaningful learning through the development of activities that facilitated 
the appropriation and strengthening of programming concepts. The relevance of motivation and 
methodological strategy implemented by the teacher during class generated dynamic contexts to 
promote meaningful learning. © 2020 Common Ground Research Networks. 
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Diagnostic and therapeutic challenge in intracerebral hemorrhage due to 
aneurysm of distal lenticulostriate artery 

Figueroa-Sánchez J.A., Caro-Osorio E., Martínez-Rodríguez H.R., Herrera-Castro J.C. 

Article 

Objective: To present an atypical case of deep intracerebral hemorrhage caused by the rupture of 
an aneurysm of the distal lenticulostriate artery. A 42-year-old woman presenting with right-sided 
mild hemiparesis was diagnosed with an acute left-sided hemorrhage within the basal nuclei. 
Cerebral angiography revealed a microaneurysm of the distal portion of the left lenticulostriate 
artery. Conservative treatment under close neurological surveillance was recommended. After a 
few days of hospital stay, the patient’s neurological symptoms improved, and she was discharged. 
The patient has remained asymptomatic for more than 6 months. Aneurysms of the distal 
lenticulostriate artery are extremely rare. © 2020 Publicaciones Permanyer. All rights reserved. 
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Diagnostic Performance of Erythropoietin Levels in Polycythemia Vera: 
Experience at a Comprehensive Cancer Center 

Davila-Gonzalez D., Barrios-Ruiz A., Fountain E., Cheng L., Masarova L., Verstovsek S., Rojas-
Hernandez C.M. 

Article 

Introduction: Considering the evolving diagnostic criteria of polycythemia vera (PV), we analyzed 
the utility of serum erythropoietin (EPO) as a predictive marker for differentiating polycythemia 
vera (PV) from other etiologies of erythrocytosis. Patients and Methods: We conducted a 
retrospective study after a review of electronical medical records from January 2005 to December 
2016 with diagnosis of erythrocytosis using International Classification of Disease–specific codes. 
To evaluate the diagnostic performance of EPO levels and JAK2-V617F mutation, we constructed a 
receiver-operated characteristic curve of sensitivity versus 1-specificity for serum EPO levels and 
JAK2-V617F mutation as predictive markers for differentiating PV from other causes of 
erythrocytosis. Results: We surveyed 577 patients with erythrocytosis. Median patient age was 
59.2 years, 57.72% (n = 329) were male, 86.3% (n = 491) were white, and only 3.3% (n = 19) were 
African American. A total of 80.88% (n = 351) of those diagnosed with PV had a JAK2-V617F 
mutation compared to only 1.47% (n = 2) whose primary diagnosis was secondary polycythemia. 
When comparing JAK2-V617 mutation to the EPO level, the area under the curve of JAK2-V617 
(0.8970) was statistically larger than that of EPO test (0.6765). Therefore, the PV diagnostic 
methodology using JAK2-V617 is better than the EPO test. An EPO level of < 2 mIU/mL was > 99% 
specific to predict PV but was only 12% sensitive. Conclusion: In the appropriate clinical setting, 
cytogenetic and molecular studies such as JAK2 mutation status prevail as the most useful tools for 
PV case identification. The use of isolated EPO to screen patients with erythrocytosis is not a good 
diagnostic approach. © 2020 Elsevier Inc.In a retrospective review of erythrocytosis cases referred 
to a comprehensive cancer center, we examined the diagnostic performance of serum 
erythropoietin levels. Receiver-operated characteristic curves, sensitivity, specificity, and 
predictive values were calculated. Erythropoietin levels showed low sensitivity and high specificity 
for the diagnosis of polycythemia vera. The isolated use of erythropoietin levels is not a good way 
to initially screen for the causes of erythrocytosis. © 2020 Elsevier Inc. 
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Dialogic construction of a culture of lawfulness in basic education institutions 
in Mexico (Construcción dialógica de una cultura de la legalidad en 

instituciones de educación básica en México) 

Reyes-Angona S., Fernández-Cárdenas J.-M., Heredia Y., Castro A. 

Article 

Culture of Lawfulness at my School (CLS) is a programme to build a culture of respect for and 
appreciation of lawfulness implemented in primary and secondary schools, with a total of 3,234 
students at 76 schools in Monterrey and five community centres in Tijuana, two regions in 
northern Mexico which have particularly been affected by the violence associated with drug 
trafficking. The programme promotes the moral development of students using a pedagogical 
model based on dialogue by discussing moral dilemmas in the classroom. A total of 298 
ethnographic notes from class sessions and 62 questionnaires administered to the directors of the 
participating schools are analysed. The inductive processing of these data in accordance with 
grounded theory reveals that this dialogic pedagogy fosters the participative construction of a 
culture of lawfulness. In light of this case, several guidelines for similar interventions are proposed. 
© 2020, © 2020 Fundacion Infancia y Aprendizaje. 
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Different analysis strategies of 16S rRNA gene data from rodent studies 
generate contrasting views of gut bacterial communities associated with diet, 

health and obesity 

Garcia-Mazcorro J.F., Kawas J.R., Cassani C.L., Mertens-Talcott S., Noratto G. 

Article 

Background. One of the main functions of diet is to nurture the gut microbiota and this 
relationship affects the health of the host. However, different analysis strategies can generate 
different views on the relative abundance of each microbial taxon, which can affect our 
conclusions about the significance of diet to gut health in lean and obese subjects. Here we 
explored the impact of using different analysis strategies to study the gut microbiota in a context 
of diet, health and obesity. Methods. Over 15 million 16S rRNA gene sequences from published 
studies involving dietary interventions in obese laboratory rodents were analyzed. Three strategies 
were used to assign the 16S sequences to Operational Taxonomic Units (OTUs) based on the 
GreenGenes reference OTU sequence files clustered at 97% and 99% similarity. Results. Different 
strategies to select OTUs influenced the relative abundance of all bacterial taxa, but the 
magnitude of this phenomenon showed a strong study effect. Different taxa showed up to 20% 
difference in relative abundance within the same study, depending on the analysis strategy. Very 
few OTUs were shared among the samples. ANOSIM test on unweighted UniFrac distances 
showed that study, sequencing technique, animal model, and dietary treatment (in that order) 
were the most important factors explaining the differences in bacterial communities. Except for 
obesity status, the contribution of diet and other factors to explain the variability in bacterial 
communities was lower when using weighted UniFrac distances. Predicted functional profile and 
high-level phenotypes of the microbiota showed that each study was associated with unique 
features and patterns. Conclusions. The results confirm previous findings showing a strong study 
effect on gut microbial composition and raise concerns about the impact of analysis strategies on 
the membership and composition of the gut microbiota. This study may be helpful to guide future 
research aiming to investigate the relationship between diet, health, and the gut microbiota. 
Copyright 2020 Garcia-Mazcorro et al. Distributed under Creative Commons CC-BY 4.0 
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Differential admixture in Latin American populations and its impact on the 
study of colorectal cancer 

Colistro V., Mut P., Hidalgo P.C., Carracedo A., Quintela I., Rojas-Martínez A., Sans M. 

Article 

Genome-wide association studies focused on searching genes responsible for several diseases. 
Admixture mapping studies proposed a more efficient alternative capable of detecting 
polymorphisms contributing with a small effect on the disease risk. This method focuses on the 
higher values of linkage disequilibrium in admixed populations. To test this, we analyzed 10 
genomic regions previously defined as related with colorectal cancer among nine populations and 
studied the variation pattern of haplotypic structures and heterozygosity values on seven 
categories of SNPs. Both analyses showed differences among chromosomal regions and studied 
populations. Admixed Latin-American samples generally show intermediate values. Heterozygosity 
of the SNPs grouped in categories varies more in each gene than in each population. African 
related populations have more blocks per chromosomal region, coherently with their antiquity. In 
sum, some similarities were found among Latin American populations, but each chromosomal 
region showed a particular behavior, despite the fact that the study refers to genes and regions 
related with one particular complex disease. This study strongly suggests the necessity of 
developing statistical methods to deal with di-or tri-hybrid populations, as well as to carefully 
analyze the different historic and demographic scenarios, and the different characteristics of 
particular chromosomal regions and evolutionary forces. © 2020, Sociedade Brasileira de 
Genética. 
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Differential and integral equations for jump random motions 

Pogorui A.O., Rodríguez-Dagnino R.M. 

Article 

In this paper we obtain a differential equation for the characteristic function of random jump 
motion on the line, where the direction alternations and random jumps occur according to the 
renewal epochs of the Erlang distribution. We also study random jump motion in higher 
dimensions and we obtain a renewal-type equation for the characteristic function of the process. 
In the 3-dimensional case we obtain the telegraph-type differential equation for jump random 
motion, where the direction alternations and random jumps occur according to the renewal 
epochs of the Erlang-2 distribution. © 2020 American Mathematical Society. 
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Muñoz-montero S.A., Becker I., Magnani M., Galluzzi L. 

Article 

Leishmania protozoa are the etiological agents of visceral, cutaneous and mucocutaneous 
leishmaniasis. In specific geographical regions, such as Latin America, several Leishmania species 
are endemic and simultaneously present; therefore, a diagnostic method for species 
discrimination is warranted. In this attempt, many qPCR-based assays have been developed. 
Recently, we have shown that L. (L.) infantum and L. (L.) amazonensis can be distinguished 
through the comparison of the Cq values from two qPCR assays (qPCR- ML and qPCR-ama), 
designed to amplify kDNA minicircle subclasses more represented in L. (L.) infantum and L. (L.) 
amazonensis, respectively. This paper describes the application of this approach to L. (L.) mexicana 
and introduces a new qPCR-ITS1 assay followed by high-resolution melt (HRM) analysis to 
differentiate this species from L. (L.) amazonensis. We show that L. (L.) mexicana can be 
distinguished from L. (L.) infantum using the same approach we had previously validated for L. (L.) 
amazonensis. Moreover, it was also possible to reliably discriminate L. (L.) mexicana from L. (L.) 
amazonensis by using qPCR-ITS1 followed by an HRM analysis. Therefore, a diagnostic algorithm 
based on sequential qPCR assays coupled with HRM analysis was established to 
identify/differentiate L. (L.) infantum, L. (L.) amazonensis, L. (L.) mexicana and Viannia subgenus. 
These findings update and extend previous data published by our research group, providing an 
additional diagnostic tool in endemic areas with co-existing species. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Digestive stability and bioaccessibility of antioxidants in prickly pear fruits 
from the Canary Islands: Healthy foods and ingredients 

Gómez-Maqueo A., Antunes-Ricardo M., Welti-Chanes J., Cano M.P. 

Article 

Although prickly pear fruits have become an important part of the Canary diet, their native 
varieties are yet to be characterized in terms of betalains and phenolic compounds. To exert 
potential health benefits, these antioxidants must be released from the food matrix and be stable 
in the gastrointestinal tract. Our aim was to characterize the betalain and phenolic profile of four 
prickly pear varieties from the Canary Islands (Spain) and determine their digestive stability and 
bioaccessibility via in vitro gastrointestinal digestion. Digestive studies were performed 
considering the (i) importance of the edible fraction (pulps) and (ii) potential of fruit peels as by-
products to obtain healthy ingredients. Betalains and phenolic profiles were analyzed by HPLC-
DAD-ESI/MS and HPLC-DAD-MS/QTOF. Pulps in Colorada and Fresa varieties presented high 
indicaxanthin and betanin content, respectively. Despite low pH in the gastric phase, betalains 
were stable to reach the intestinal phase, although indicaxanthin presented a higher 
bioaccessibility. Blanco Buenavista peels contained a distinct flavonoid profile including a new 
isorhamnetin-hexosyl-rhamnoside. Phenolic compounds were abundant and highly bioaccessible 
in fruit peels. These findings suggest that prickly pear pulps are rich in bioaccessible betalains; and 
that their peels could be proposed as potential by-products to obtain sustainable healthy 
ingredients. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Digital citizenship approach and teacher profile  

Trapero F.G.A., Vázquez Parra J.C., Martínez M.D.J.G. 

Article 

The aim of this paper is to analyse ideas about digital citizenship in Mexican teachers of pupils 
from elementary through to intermediate level, taking the following as independent variables: 
gender, age, region and the educational level taught. The hypothesis is that such variables affect 
what the teachers believe digital citizenship to be. This research is carried out on a group of 220 
elementary and intermediate education teachers in a state located in northeast Mexico. Findings 
show that male teachers are more inclined to use indicators related to the improvement of 
academic performance, and less interested in indicators related to harmony in the group/school 
environment. In addition, young teachers tend to work with ideas that are more student-focused 
and less teacher-led, in contrast to their older peers, who favour more teacher-focused ideas over 
student-centred ones. Finally, elementary education teachers seek to focus their ideas on parents 
and the community instead of on students, while those teaching at intermediate level target their 
ideas more on students and less towards their parents and the community. If schools are planning 
to focus on the development of competences for digital citizenship, it is important to consider as 
part of the educational strategy how the profile of the teacher in terms of gender, age, and the 
educational level at which they teach influences their ideas. © 2020 Ediciones Universidad de 
Salamanca. All rights reserved. 
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Digital fluency concept: A systematic review of literature 2010-2020  

Canchola-González J.A., Glasserman Morales L.D. 

Article 

The rapid evolution of digital technologies has challenged the conceptual relevance of some 
terms, such as digital literacy and digital fluency, used in the scientific literature to refer to certain 
capabilities or skills that users must possess to live in a digitalized world. However, the different 
conceptual approaches proposed by researchers in the last years have caused some confusion and 
an indistinct use of these. Therefore, the objective of this study is to identify the different and 
most recent conceptual approaches to the term digital fluency, as well as to know some aspects of 
the profile of the authors and the relevant characteristics of the studies. Also, it tries to evidence 
the conceptual differences between the terms digital fluency and digital literacy, specifically in 
relation to the key words that constitute those definitions. The method used is a systematic 
review of literature, which includes scientific articles and papers published between 2010 and 
2020, written in Spanish or English, indexed in Scopus, Web of Science, EBSCO and ERIC. The 
findings show that the concept of digital fluency goes beyond the procedural aspects related to 
technology, which describes the concept of digital literacy, since the authors indicate that digital 
fluency includes other skills such as critical thinking, problem solving and creativity in the use of 
technology. © 2020 Universidade Federal de Minas Gerais. All rights reserved. 
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Digital gap in universities and challenges for quality education: A diagnostic 
study in Mexico and Spain 

Rodríguez-Abitia G., Martínez-Pérez S., Ramirez-Montoya M.S., Lopez-Caudana E. 

Article 

The United Nations (UN) identifies four key elements as agents for change and for addressing 
societal challenges: education, research, innovation and leadership. The use of technology, from a 
pedagogical and organizational point of view, in higher education institutions has brought about 
new challenges. The integration of them in the teaching–learning processes has experienced a 
great evolution, giving way to a digital transformation and the acquisition of new skills and 
knowledge, thus pointing towards quality education within the framework of sustainable 
development objectives. This document aims to describe and analyze the ways in which seven 
higher education institutions, three in Spain and four in Mexico, have taken up the challenge of 
adopting technologies and applying them to the educational process. To this end, in-depth 
interviews and direct observations were carried out. The results point to three dimensions: 
technological, pedagogical and organizational, which shed light on the different factors that 
influence the choice and availability of the use of technologies. The results indicate that contextual 
factors play a determinant role in the ability of an institution to profit from technologies to aid the 
educational process and guarantee its quality. © 2020 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Digital two-degree-of-freedom controller for processes with large time-delay 

Del Muro Cuéllar B., Vazquez Guerra R.J., Márquez Rubio J.F. 

Article 

In this work a methodology for the stabilization and control of processes with large time-delay is 
proposed. This methodology considers a digital controller with two degrees of freedom, which is 
tuned via the polynomial approach. The proposed digital controller is able to deal with linear time 
invariant systems, delayed input/output systems i.e., stable, unstable and integrating delayed 
processes. The problems of step reference tracking and step disturbance rejection are also 
addressed. Finally, numerical simulations are used for illustrating the performance of the 
proposed control strategy in comparison with recent proposals in literature. © 2020, National 
Institute for R and D in Informatics. 
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Direct Current Electrokinetic Particle Trapping in Insulator-Based 
Microfluidics: Theory and Experiments 

Cardenas-Benitez B., Jind B., Gallo-Villanueva R.C., Martinez-Chapa S.O., Lapizco-Encinas B.H., 
Perez-Gonzalez V.H. 

Article 

The classic theory of direct-current (DC) insulator-based dielectrophoresis (iDEP) considers that, in 
order to elicit particle trapping, dielectrophoretic (DEP) velocity counterbalances electrokinetic 
(EK) motion, that is, electrophoresis (EP) and electro-osmotic flow (EOF). However, the particle 
velocity DEP component requires empirical correction factors (sometimes as high as 600) to 
account for experimental observations, suggesting the need for a refined model. Here, we show 
that, when applied to particle suspensions, a high-magnitude DC uniform electric field induces 
nonlinear particle velocities, leading to particle flow reversal beyond a critical field magnitude, 
referred to as the EK equilibrium condition. We further demonstrate that this particle motion can 
be described through an exploratory induced-charge EP nonlinear model. The model predictions 
were validated under an insulator-based microfluidic platform demonstrating predictive particle 
trapping for three different particle sizes (with an estimation error < 10%, not using correction 
factors). Our findings suggest that particle motion and trapping in "DC-iDEP"devices are 
dominated by EP and EOF, rather than by DEP effects. Copyright © 2020 American Chemical 
Society. 
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Directional displacement of non-aqueous fluids through spontaneous 
aqueous imbibition in porous structures 

Castilleja-Escobedo O., Sánchez-García R.E., Nigam K.D.P., López-Salinas J.L. 

Article 

The concept of the spatial wettability gradient is applied to bulk porous media to passively 
influence directional spontaneous imbibition flow. The imbibition process in an oil-bearing 
medium was mathematically modeled and experimentally validated for cores with an induced 
wettability profile. This was modeled by defining a wettability capacity distribution function 
(WCD), which is incorporated into the capillary forces term in the transport equation. The 
performance of the model was verified via experiments varying the interfacial tension, viscosity, 
permeability, core size, and porous materials. Gypsum, calcite, and hydromagnesite exhibited 
specific displacement patterns under one-end-open and two-ends-open boundary conditions. Of 
these materials, calcite and gypsum showed a symmetric saturation pattern. In contrast, 
hydromagnesite was the only material that exhibited a directional phase displacement under a 
two-ends-open boundary condition. This behavior has been associated with a WCD. The 
mathematical model accurately predicted this behavior, reflecting that the main interacting forces 
have been considered. © 2020 Elsevier Ltd 
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Disclosing Main authors and Organisations collaborations in bioprinting 
through network maps analysis 

Garciá-Garciá L.A., Rodríguez-Salvador M. 

Article 

Background: Scientific activity for 3D bioprinting has increased over the past years focusing mainly 
on fully functional biological constructs to overcome issues related to organ transplants. This 
research performs a scientometric analysis on bioprinting based on a competitive technology 
intelligence (CTI) cycle, which assesses scientific documents to establish the publication rate of 
science and technology in terms of institutions, patents or journals. Although analyses of 
publications can be observed in the literature, the identification of the most influential authors 
and affiliations has not been addressed. This study involves the analysis of authors and affiliations, 
and their interactions in a global framework. We use network collaboration maps and 
Betweenness Centrality (BC) to identify of the most prominent actors in bioprinting, enhancing the 
CTI analysis. Results: 2088 documents were retrieved from Scopus database from 2007 to 2017, 
disclosing an exponential growth with an average publication increase of 17.5% per year. A 
threshold of five articles with ten or more cites was established for authors, while the same 
number of articles but cited five or more times was set for affiliations. The author with more 
publications was Atala A. (36 papers and a BC = 370.9), followed by Khademhosseini A. (30 
documents and a BC = 2104.7), and Mironov (30 documents and BC = 2754.9). In addition, a small 
correlation was observed between the number of collaborations and the number of publications. 
Furthermore, 1760 institutions with a median of 10 publications were found, but only 20 within 
the established threshold. 30% of the 20 institutions had an external collaboration, and 
institutions located in and close to the life science cluster in Massachusetts showed a strong 
cooperation. The institution with more publications was the Harvard Medical School, 61 
publications, followed by the Brigham and Women's hospital, 46 papers, and the Massachusetts 
Institute of Technology with 37 documents. Conclusions: Network map analysis and BC allowed 
the identification of the most influential authors working on bioprinting and the collaboration 
between institutions was found limited. This analysis of authors and affiliations and their 
collaborations offer valuable information for the identification of potential associations for 
bioprinting researches and stakeholders. © 2020 The Author(s). 
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Discrimination of radiosensitive and radioresistant murine lymphoma cells by 
Raman spectroscopy and SERS 

Aguilar-Hernández I., Cárdenas-Chavez D.L., López-Luke T., García-García A., Herrera-Domínguez 
M., Pisano E., Ornelas-Soto N. 

Article 

Intrinsic radiosensitivity is a biological parameter known to influence the response to radiation 
therapy in cancer treatment. In this study, Raman spectroscopy and surface enhanced Raman 
spectroscopy (SERS) were successfully used in conjunction with principal component analysis (PCA) 
to discriminate between radioresistant (LY-R) and radiosensitive (LY-S) murine lymphoma sublines 
(L5178Y). PCA results for normal Raman analysis showed a differentiation between the 
radioresistant and radiosensitive cell lines based on their specific spectral fingerprint. In the case 
of SERS with gold nanoparticles (AuNPs), greater spectral enhancements were observed in the 
radioresistant subline in comparison to its radiosensitive counterpart, suggesting that each subline 
displays different interaction with AuNPs. Our results indicate that spectroscopic and chemometric 
techniques could be used as complementary tools for the prediction of intrinsic radiosensitivity of 
lymphoma samples. © 2019 Optical Society of America under the terms of the OSA Open Access 
Publishing Agreement. 
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Dispersion-Corrected Density Functional Theory Study of the Noncovalent 
Complexes Formed with Imidazo[1,2- A[pyrazines Adsorbed onto Silver 

Clusters 

Contreras-Torres F.F. 

Article 

Imidazo[1,2-a]pyrazines are cyclic amidine-type compounds composed of α-amino acid residues. A 
full structural identification of these molecules constitutes an analytical challenge, especially when 
imidazo[1,2-a]pyrazines are obtained from physical processes (e.g., sublimation and pyrolysis of 
amino acids). A valuable source of molecular information can be obtained from absorption 
spectroscopies and related techniques encompassing the use of metallic substrates. The aim of 
this study is to provide new knowledge and insights into the noncovalent intermolecular 
interactions between imidazo[1,2-a]pyrazines and two Agn (n = 4 and 20) clusters using density 
functional theory (DFT) methods. Semiempirical DFT dispersion (DFT-D) corrections were 
addressed using Grimme's dispersion (GD2) and Austin-Petersson-Frisch (APF) functionals in 
conjunction with the 6-31+G(d,p) + LANL2DZ mixed basis set. These DFT-D methods describe 
strong interactions; besides, in all cases, the APF dispersion (APF-D) energies of interaction appear 
to be consistently overestimated. In comparison with B3LYP calculations, the mean values for the 
difference in the energies of interaction calculated are 2.25 (GD2) and 6.24 (APF-D) kcal mol-1 for 
Ag4-molecules, and 2.30 (GD2) and 8.53 (APF-D) kcal mol-1 for Ag20-molecules. The effect of 
applying GD2 and APF-D corrections to the noncovalent complexes is nuanced in the 
intermolecular distances calculated, mainly in the Ag···N(amidine) bonding, which appears to play 
the most important role for the adsorptive process. Selective enhancement and considerable red 
shifts for Raman vibrations suggest strong interactions, whereas a charge redistribution involving 
the metallic substrate and the absorbate leads to a significant rearrangement of frontier molecular 
orbitals mainly in the Ag20-molecule complexes. Finally, time-dependent DFT calculations were 
carried out to access the orbital contributions to each of the transitions observed in the absorption 
spectrum. The corresponding UV-vis spectra involve transitions in the visible region at around 400 
and 550 nm for the Ag4-molecule and the Ag20-molecule complexes, respectively. © 2019 
American Chemical Society. 
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Dissimilatory reduction of Fe(III) by a novel Serratia marcescens strain with 
special insight into the influence of prodigiosin 

Castillo-Zacarías C., Cantú-Cárdenas M.E., López-Chuken U.J., Parra-Saldívar R., Garza-Gonzalez 
M.T., de Jesús Rostro-Alanis M., Villarreal-Chiu J.F. 

Article 

A novel pigmented bacterium, initially identified as 11E, was isolated from a site historically known 
to have various iron-related ores. Phylogenetic analysis of this bacterial strain showed that it 
belongs to Serratia marcescens. This pigmented S. marcescens 11E cultured individually with 
glucose, acetate, and glycerol as electron donors along with the soluble electron acceptor iron (Fe) 
(III) citrate offered a large reduction extent (45.3 %, 31.4 %, and 13.5 %, respectively). On the 
other hand, when iron oxide (Fe2O3) is used as electron acceptor, the pigmented strain produced 
a null reduction extent. Surprisingly, the absence of prodigiosin on the bacterial surface (non-
pigmented strain) resulted in a large reduction extent of the non-soluble iron form (20–49%). All 
these extents were comparable and, in some cases, superior to those presented in the literature. 
Additionally, in the present study, it was found that anthraquinone sulfonate (AQS) stimulated 
Fe(III) reduction of soluble and non-soluble Fe species only with pigmented S. marcescens. In 
contrast, in the culture media with the non-pigmented strain, the presence of AQS did not 
stimulate the Fe(III) reduction. These results suggest that the pigmented phenotype of S. 
marcescens 11E may perform non-soluble Fe(III) reduction by electron shuttling. In contrast, for 
the non-pigmented phenotype of this bacterium, non-soluble Fe(III) reduction seems to proceed 
by direct contact. Our study demonstrates that this bacterium may be used in bioreduction 
process of heavy metals or as a biocatalyst in bioelectrochemical devices. © 2019, Springer Nature 
Switzerland AG. 
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Diversity and species composition of arbuscular mycorrhizal fungi across 
maize fields in the southern part of Belgium 

Alaux P.-L., Mison C., Senés-Guerrero C., Moreau V., Manssens G., Foucart G., Cranenbrouck S., 
Declerck S. 

Article 

Arbuscular mycorrhizal fungi (AMF) are key actors among soil microbial inhabitants, forming 
beneficial associations with most horticultural plants and crops (e.g., maize). For maize, the world 
most cultivated cereal, data on AMF species diversity in fields is sparse and even totally 
nonexistent in the southern part of Belgium where maize represents 8% of the cultivated area. In 
the present study, 14 maize fields in South Belgium under conventional, conversion, or organic 
management were analyzed for AMF diversity and species composition using 454 pyrosequencing. 
A large part (54%) of the 49 AMF species observed were unknown or have not been described in 
the literature. AMF diversity highly varied among fields, with the number of species ranging 
between 1 and 37 according to the field. A statistically significant effect of management was 
measured on AMF diversity, with the highest Hill index values (diversity and richness) under the 
organic management system compared with conventional management or conversion. Our results 
suggest a positive effects of organic management on AMF diversity in maize. They also highlight 
the rather high diversity or richness of AMF and the large portion of sequences not yet ascribed to 
species, thereby emphasizing a need to intensify AMF identification in cropping systems. © 2020, 
Springer-Verlag GmbH Germany, part of Springer Nature. 
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Diversity of HLA Class I and Class II blocks and conserved extended 
haplotypes in Lacandon Mayans 

Barquera R., Zuniga J., Flores-Rivera J., Corona T., Penman B.S., Hernández-Zaragoza D.I., Soler M., 
Jonapá-Gómez L., Mallempati K.C., Yescas P., Ochoa-Morales A., Barsakis K., Aguilar-Vázquez J.A., 

García-Lechuga M., Mindrinos M., Yunis M., Jiménez-Alvar 

Article 

Here we studied HLA blocks and haplotypes in a group of 218 Lacandon Maya Native American 
using a high-resolution next generation sequencing (NGS) method. We assessed the genetic 
diversity of HLA class I and class II in this population, and determined the most probable ancestry 
of Lacandon Maya HLA class I and class II haplotypes. Importantly, this Native American group 
showed a high degree of both HLA homozygosity and linkage disequilibrium across the HLA region 
and also lower class II HLA allelic diversity than most previously reported populations (including 
other Native American groups). Distinctive alleles present in the Lacandon population include HLA-
A*24:14 and HLA-B*40:08. Furthermore, in Lacandons we observed a high frequency of 
haplotypes containing the allele HLA-DRB1*04:11, a relatively frequent allele in comparison with 
other neighboring indigenous groups. The specific demographic history of the Lacandon 
population including inbreeding, as well as pathogen selection, may have elevated the frequencies 
of a small number of HLA class II alleles and DNA blocks. To assess the possible role of different 
selective pressures in determining Native American HLA diversity, we evaluated the relationship 
between genetic diversity at HLA-A, HLA-B and HLA-DRB1 and pathogen richness for a global 
dataset and for Native American populations alone. In keeping with previous studies of such 
relationships we included distance from Africa as a covariate. After correction for multiple 
comparisons we did not find any significant relationship between pathogen diversity and HLA 
genetic diversity (as measured by polymorphism information content) in either our global dataset 
or the Native American subset of the dataset. We found the expected negative relationship 
between genetic diversity and distance from Africa in the global dataset, but no relationship 
between HLA genetic diversity and distance from Africa when Native American populations were 
considered alone. © 2020, The Author(s). 
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DM: Dehghani method for modifying optimization algorithms 

Dehghani M., Montazeri Z., Dehghani A., Samet H., Sotelo C., Sotelo D., Ehsanifar A., Malik O.P., 
Guerrero J.M., Dhiman G., Ramirez-Mendoza R.A. 

Article 

In recent decades, many optimization algorithms have been proposed by researchers to solve 
optimization problems in various branches of science. Optimization algorithms are designed based 
on various phenomena in nature, the laws of physics, the rules of individual and group games, the 
behaviors of animals, plants and other living things. Implementation of optimization algorithms on 
some objective functions has been successful and in others has led to failure. Improving the 
optimization process and adding modification phases to the optimization algorithms can lead to 
more acceptable and appropriate solution. In this paper, a new method called Dehghani method 
(DM) is introduced to improve optimization algorithms. DM effects on the location of the best 
member of the population using information of population location. In fact, DM shows that all 
members of a population, even the worst one, can contribute to the development of the 
population. DM has been mathematically modeled and its effect has been investigated on several 
optimization algorithms including: Genetic algorithm (GA), particle swarm optimization (PSO), 
gravitational search algorithm (GSA), teaching-learning-based optimization (TLBO), and grey wolf 
optimizer (GWO). In order to evaluate the ability of the proposed method to improve the 
performance of optimization algorithms, the mentioned algorithms have been implemented in 
both version of original and improved by DM on a set of twenty-three standard objective 
functions. The simulation results show that the modified optimization algorithms with DM provide 
more acceptable and competitive performance than the original versions in solving optimization 
problems. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Do spouses negotiate in the shadow of the law? Evidence from unilateral 
divorce, suicides, and homicides in Mexico 

Hoehn-Velasco L., Silverio-Murillo A. 

Article 

We find that state-level no-fault divorce reforms in Mexico had no impact on female suicide or 
homicide rates. Unlike in high-income countries (Stevenson and Wolfers (2006), Brassiolo (2016)), 
in Mexico, women appear unable to escape abusive marriages through a divorce. © 2019 Elsevier 
B.V. 
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Document delivering services: a strategy to support research in Mexican 
universities in the pandemic by COVID-19 

Saavedra-Alamillas C., Pacheco-Mendoza J., García-Meléndez H.E., Vilchis López A., Martínez-
Camacho H., Ortiz-Díaz E.M., Ortega-Martínez E. 

Article 

Purpose: The purpose of this paper is to report and to regulate the users’ documentary necessities 
of six Mexican universities involved, in a cooperative manner and during the period of 
confinement by SARS-CoV-2, through the Document Delivery Service (DDS). 
Design/methodology/approach: A diagnostic was conducted within the participating institutions 
that considered the information resources and sources, documents requested and the number of 
users per institution, which were counted daily for one month. This research used documentary 
and quantitative methods. Findings: The authors determined that DDS is a reliable service for 
information supply although it is going to be necessary to adjust legal schemes and interlibrary 
loan policies to develop a process and to adapt this one to the current information services in the 
future or “in our new normality”; DDS will have a high impact on the conformation of networks of 
librarian cooperation. Originality/value: This study exposed the importance of DDS as a relevant 
service to provide information on demand by using information and communication technologies, 
which is a safe way to operate, avoiding exposure to physical contact, ensuring the continuity of 
research processes in the communities and always monitoring and promoting the copyright. © 
2020, Emerald Publishing Limited. 
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Does axillary lymph node size predict better metastatic involvement than 
apparent diffusion coefficient (ADC) value in women with newly diagnosed 

breast cancer? 

Ramírez-Galván Y.A., Cardona-Huerta S., Elizondo-Riojas G., Álvarez-Villalobos N.A., Campos-Coy 
M.A., Ferrara-Chapa C.M. 

Article 

Background: It has been demonstrated that the number of metastatic axillary lymph nodes 
(mALNs) influence disease-free and overall survival in patients with breast cancer. Purpose: To 
determine if the ALN size is more accurate than the ALN apparent diffusion coefficient (ADC) value 
to predict metastatic involvement in newly diagnosed breast cancer. Material and Methods: A 
total of 44 patients with breast cancer were included. Magnetic resonance imaging (MRI) 
examinations were performed on a 1.5-T system with sagittal T1-weighted fast spin-echo non-fat 
saturated, sagittal T2-weighted fast spin-echo non-fat saturated, axial diffusion-weighted imaging 
echo-planar (b values of 0 and 700 s/mm2), and non-contrast axial VIBRANT sequences. The size 
and the ADC value were obtained for ALN ipsilateral and contralateral to breast cancer. The 
reference standard was the histopathologic lymph node status. Results: mALN had a greater 
cortical thickness compared to contralateral non-mALN (10.3 ± 5.32 mm vs. 4 ± 1.17 mm, P ≤ 
0.001). The threshold of ≥6.7 mm for predicting axillary metastatic involvement had a sensitivity 
and a specificity of 80.0% and 97.7%, respectively. The ADC value of mALN was significantly higher 
than the contralateral non-mALN (0.90 ± 0.12 × 10−3mm2/s vs. 0.78 ± 0.12 × 10−3mm2/s; P = 
0.001). The threshold of ≥0.86 × 10−3mm2/s had a sensitivity and a specificity of 66.7% and 76.7%, 
respectively. Conclusion: Our results indicate that the cortical thickness has a better diagnostic 
performance in the differentiation of metastatic and non-metastatic lymph nodes than the lymph 
node ADC. © The Foundation Acta Radiologica 2020. 
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Does extended warranty depict competitive advantage to a retailer in a 
retail-e-tail channel supply chain 

Panda S., Modak N.M., Cárdenas-Barrón L.E. 

Article 

For a strong presence of online channel with superior policy traditional brick and mortar channel is 
losing its footprint rapidly. Under this situation does retail channel survive? To analyze this paper 
considers a retail-e-tail channel supply chain, where the retailer sells an extended warranty policy 
purely for its existence given the fierce price competition with the e-tail channel. It is realized that 
by selling a properly designed extended warranty policy the retailer generates a higher rate of 
profit margin than the manufacturer. Longer duration of extended warranty at a lower price 
attracts more customers to buy through the retail channel and hence enhances the retailer's profit 
margin. Two different coordination contract mechanisms, namely, all unit quantity discount along 
with franchise fee, and revenue sharing contracts are proposed to resolve channel conflict and 
asymmetric Nash bargaining product is used for a particular profit split. It revels under any 
circumstance the retailer denies manufacturer's warranty cost-sharing proposal for a better pay 
off. © 2020 Elsevier Ltd 
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Does Integrity Matter in BOP Ventures? The Role of Responsible Leadership 
in Inclusive Supply Chains 

Jaén M.H., Reficco E., Berger G. 

Article 

Does responsible leadership matter when assembling an inclusive supply chain at the Base-of-the-
Pyramid (BOP)? Current literature implicitly assumes that it does not. BOP scholars initially focused 
on the importance of shaping innovative and disruptive offerings, with radically improved price–
performance ratios. Subsequent studies tended to focus on barriers to implementation of large-
scale ventures at the BOP. Their common characteristic was the fact that the attributes and roles 
of the individuals involved were deemed unimportant. If the opportunity was there, provided 
barriers were removed and the right value proposition was offered, the inclusive venture should 
take off. We evaluate three cases of leaders who succeeded in building inclusive ventures at the 
BOP, in contexts marked by institutional voids—where formal markets were weakly structured or 
nonexistent. Building a viable business under those circumstances entailed two tasks: imagining 
what is possible and then turning that vision into a reality. We found that, in carrying out those 
tasks, individuals do matter. Sampled cases show that working with nontraditional partners in 
inclusive supply chains requires more than aligning material incentives. Our analysis suggests that 
responsible leadership (RL) with a strong ethical foundation can provide powerful leverage to 
ensure buy-in and commitment from the various actors involved. We show how RL can impact 
organizations and external stakeholders through positive upward spirals. Our analysis contributes 
to the literature on BOP and RL by confirming, extending, and challenging existing knowledge. We 
propose two novel attributes (catalyst and social innovator) and argue that context matters, 
influencing how RL is operationalized and defined. Understanding the critical role of RL in the 
construction of inclusive supply chains adds a critical missing link that sheds light into the micro 
level of new business creation, development, and consolidation at the BOP. © 2020, Springer 
Nature B.V. 
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Does parental gender influence the entrepreneurial intention in heirs? 

Saiz-Alvarez J.M., Rodríguez-Aceves L.A., Silveyra León G. 

Article 

Parental gender may impulse the entrepreneurial intention of their heirs. To know if parental 
gender influences entrepreneurial intention, we based our study on Ajzen’s Theory of Planned 
Behavior (subjective norm, attitudes towards entrepreneurship, and self-efficacy) in first-year 
university students. We analyzed 952 prospective entrepreneurs by using a pre and post 
instrument in an entrepreneurship challenge to measure our hypothesized model. The results 
show that (a) the effect of the parental gender on heirs is small; (b) there is a slight difference 
between entrepreneurial fathers and entrepreneurial mothers, and (c) the impact of the 
entrepreneurial activities is higher on children with no entrepreneurial parents. The major 
implication of these results is that entrepreneurial education has different effects on students, as 
these effects are contingent on their parents’ occupation. © 2020, © 2020 Journal of the Canadian 
Council for Small Business and Entrepreneurship/Conseil de la PME et de l’entrepreneuriat. 
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Does professors' gender impact how students evaluate their teaching and the 
recommendations for the best professor? 

Arrona-Palacios A., Okoye K., Camacho-Zuñiga C., Hammout N., Luttmann-Nakamura E., Hosseini 
S., Escamilla J. 

Article 

This study examined the impact of the professors' gender according to a student evaluation of 
teaching (SET) in a private university. The study took place in a private university (n = 103,833) on 
six different campuses in the north region of Mexico. The distribution of the professors’ gender 
was analyzed according to semesters, campuses, and schools. Our findings suggested that when 
undergraduates evaluated their professors on specific criteria concerning teaching performance, 
they expressed their opinion regardless of the professors' gender. However, when being asked for 
a single overall evaluation, as whether they would recommend the professor as one of their best 
professors, the students tended to favor male professors over their female peers by a slight 
margin. While such perceptions might not be representative of the actual teaching quality, it 
would be interesting in the future to delve deeper into the causes of possible biases. © 2020 The 
Author(s)Education; Student Evaluation of Teaching; Gender bias; Higher Education; Educational 
innovation; Performance Evaluation © 2020 The Author(s) 
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Doppler Shift in a Radiating Cable System in Tunnel Environments: A 
Theoretical Analysis 

Aragón-Zavala A., Seseña-Osorio J.A., Castañón G. 

Article 

For many years, radiating cables have been used to provide coverage inside tunnels or 
underground venues. Due to the progress in transport technology and the increasing demand on 
mobile communications the necessity of having a clear understanding of the behaviour of the 
wireless channel in these environments is essential to successfully deploy radiating cable systems. 
In this context, the main objective of this paper is the study of the Doppler shift generated in a 
radiating cable system due to a mobile receiver changing positions along a defined path inside a 
tunnel. Doppler shift is an important effect in mobile communications as it degrades system 
performance. The study shows that a correct selection of the operating frequency used for the 
radiating cable can help reduce the Doppler shift and in turn the Doppler spread in the channel. At 
the same time the study reveals how the Doppler shift of a radiating cable generated by a fast-
moving user is related to its radiation pattern, especially at the cable terminations. Finally, Doppler 
spread is accentuated when the cross section of the tunnel is reduced. These results can be used 
as a reference for improving the design of radiating cable systems applied in mobile 
communications with fast-moving vehicles, e.g. high-speed trains. © 2019, Springer 
Science+Business Media, LLC, part of Springer Nature. 
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Dr. Li Wenliang, COVID-19 outbreak and the principle of beneficence 

Enriquez P.A., Lemus-Delgado D. 

Article 

This article analyzes the influence of the principle of beneficence as one of the ethical reasons that 
led ophthalmologist Li Wenliang to alert, using the Weibo platform, about the emergence of an 
epidemic outbreak different from SARS. Accordingly, we discuss the socio-political context of the 
SARS-CoV-2 epidemic in China. We assume that the principle of beneficence might be understood 
from an approach combining Western references - the first formulation of the Kantian categorical 
imperative and the Hippocratic legacy - with Oriental ones - the Ren or humanity, derived from 
Confucian thought. We conclude that in an interrelated world, with medical practices having 
universal scientific foundations, it is possible to validate medical ethical decisions from different 
cultural contexts, as long as progress continues in the field of an inter-civilizational dialogue with a 
horizontal perspective. © 2020 Pontificio Seminario Mayor San Rafael. All rights reserved. 
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Draft Genome Sequence of Streptomyces sp. Strain C8S0, isolated from a 
highly oligotrophic sediment 

Gallegos-Lopez S., Mejia-Ponce P.M., Gonzalez-Salazar L.A., Rodriguez-Orduña L., Souza-Saldivar 
V., Licona-Cassani C. 

Article 

Streptomyces spp. are prolific bacteria producing bioactive metabolites. We present the draft 
genome sequence of Streptomyces sp. strain C8S0, which was isolated from a highly oligotrophic 
sediment from the Cuatro Cienegas Basin (Mexico). The whole-genome assembly comprised 
6,898,902 bp, with 18 biosynthetic gene clusters, including those for nonconventional terpenes, 
nonribosomal peptides, and polyketides. © 2020 Gallegos-Lopez et al. This is an open-access 
article distributed under the terms of the Creative Commons Attribution 4.0 International license. 
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Driving cycles that reproduce driving patterns, energy consumptions and 
tailpipe emissions 

Quirama L.F., Giraldo M., Huertas J.I., Jaller M. 

Article 

This study presents the Energy Based Micro-trip (EBMT) method, which is a new method to 
construct driving cycles that represent local driving patterns and reproduce the real energy 
consumption and tailpipe emissions from vehicles in a given region. It uses data of specific energy 
consumption, speed, and percentage of idling time as criteria of acceptable representativeness. To 
study the performance of the EBMT, we used a database of speed, fuel consumption, and tailpipe 
emissions (CO2, CO, and NOx), which was obtained monitoring at 1 Hz, the operation of 15 heavy-
duty vehicles when they operated within different traffic conditions, during eight months. The 
speed vs. time data contained in this database defined the local driving pattern, which was 
described by 19 characteristic parameters (CPs). Using this database, we ran the EBMT and 
described the resulting driving cycle by 19 characteristics parameters (CPs*). The relative 
differences between CPs and CPs* quantified how close the obtained driving cycle represented the 
driving pattern. To observe tendencies of our results, we repeated the process 1000 times and 
reported the average relative difference (ARD) and the interquartile range (IQR) of those 
differences for each CP. We repeated the process for the case of a traditional Micro-trip method 
and compared to previous results. The driving cycles constructed by the EBMT method showed 
the lowest values of ARDs and IQRs, meaning that it produces driving cycles with the highest 
representativeness of the driving patterns, and the best reproduction of energy consumption, and 
tailpipe emissions. © 2020 Elsevier Ltd 
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Droughts and rural households’ wellbeing: evidence from Mexico 

Arceo-Gómez E.O., Hernández-Cortés D., López-Feldman A. 

Article 

Climate change could increase the frequency and duration of droughts that affect Mexico. This is 
particularly worrisome because many agricultural communities in the country are poor and with 
limited capacities for adaptation. This study estimated the impact of droughts on rural households’ 
wellbeing in Mexico, specifically on per capita earnings, poverty, and children’s school attendance. 
To do this, we focused our empirical analysis on the effects of the 2011 drought, one of the worst 
droughts that have affected Mexico in the past 70 years. Our results provide clear evidence that 
droughts have a negative impact on rural households’ wellbeing. Households that experienced a 
drought had lower per capita earnings and were almost 5 percentage points more likely to be poor 
after the drought than their counterparts. Furthermore, droughts reduced female employment 
and male school attendance in almost three percentage points. Our results also provide indirect 
evidence showing that households that are less familiar with relative water scarcity are the ones 
that are hit hardest during droughts. Droughts are poised to become an additional threat to the 
wellbeing of rural Mexican households. © 2020, Springer Nature B.V. 
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Dual-Channel Stopped-Flow Apparatus for Simultaneous Fluorescence, 
Anisotropy, and FRET Kinetic Data Acquisition for Binary and Ternary 

Biological Complexes 

Delgadillo R.F., Carnes K.A., Valles-Villarreal N., Olmos O., Zaleta-Rivera K., Parkhurst L.J. 

Article 

The Stopped-Flow apparatus (SF) tracks molecular events by mixing the reactants in sub-
millisecond regimes. The reaction of intrinsically or extrinsically labeled biomolecules can be 
monitored by recording the fluorescence, F(t), anisotropy, r(t), polarization, p(t), or FRET, F(t)FRET, 
traces at nanomolar concentrations. These kinetic measurements are critical to elucidate reaction 
mechanisms, structural information, and even thermodynamics. In a single detector SF, or L-
configuration, the r(t), p(t), and F(t) traces are acquired by switching the orientation of the 
emission polarizer to collect the IVV and IVH signals however it requires two-shot experiments. In 
a two-detector SF, or T-configuration, these traces are collected in a single-shot experiment, but it 
increases the apparatus' complexity and price. Herein, we present a single-detector dual-channel 
SF to obtain the F(t) and r(t) traces simultaneously, in which a photo-elastic modulator oscillates 
by 90° the excitation light plane at a 50 kHz frequency, and the emission signal is processed by a 
set of electronic filters that split it into the r(t) and F(t) analog signals that are digitized and stored 
into separated spreadsheets by a custom-tailored instrument control software. We evaluated the 
association kinetics of binary and ternary biological complexes acquired with our dual-channel SF 
and the traditional methods; such as a single polarizer at the magic angle to acquire F(t), a set of 
polarizers to track F(t), and r(t), and by energy transfer quenching, F(t)FRET. Our dual-channel SF 
economized labeled material and yielded rate constants in excellent agreement with the 
traditional methods. 
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Dynamic output feedback control for desired motion tracking on 
synchronous motors 

Beltran-Carbajal F., Favela-Contreras A., Hernandez-Avila J.L., Olvera-Tapia O., Sotelo D., Sotelo C. 

Article 

A new dynamic output feedback control scheme for planned motion reference tracking on 
nonlinear permanent-magnet synchronous motors in presence of uncertainty is proposed. 
Parametric uncertainty, unmodeled dynamics, and variable mechanical load torque are considered 
as time-varying unknown signals to be suppressed actively by control voltage inputs. Dynamic 
feedback of output signals to be controlled are only required to perform entire planned motion 
tracking. The control scheme can be performed on both classes of interior- and surface-
permanent-magnet synchronous motors. Analytical and numerical results prove the effectiveness 
of the dynamic output feedback control method on multi-input multi-output nonlinear 
synchronous motors. © 2020 John Wiley & Sons, Ltd. 

Beltran-Carbajal F., Favela-Contreras A., Hernandez-Avila J.L., Olvera-Tapia O., Sotelo D., Sotelo C., (2020). 
Dynamic output feedback control for desired motion tracking on synchronous motors. International 
Transactions on Electrical Energy Systems, vol. 30, ISSN: 20507038.



Dynamic Support Vector Regression Control System for Overlay Error 
Compensation with Stochastic Metrology Delay 

Khakifirooz M., Chien C.-F., Chen Y.-J. 

Article 

This study aims to develop a robust monitoring system for advanced control and compensation of 
the overlay errors based on $\boldsymbol {\epsilon }$ -insensitive support vector regression (SVR), 
considering metrology delay. The proposed $\boldsymbol {\epsilon }$ -insensitive SVR control 
system has the ability to solve quadratic optimization problems in real settings. To investigate the 
consistency and reliability of the proposed algorithm, a simulation study based on empirical data 
was conducted to validate the solution quality enhancement by the proposed approach. The 
stability of the system under metrology delay was investigated when Lyapunov stability function 
takes place as the kernel function of the $\boldsymbol {\epsilon }$ -insensitive SVR optimization 
system. For sensitivity analysis, we compared and analyzed the effect of noise and time-varying 
metrology delay, within an online process with a simulation study based on empirical data. This 
approach can effectively reduce the misalignment of the overlay errors through the self-tuning 
process of $\boldsymbol {\epsilon }$ -insensitive SVR and provide real-time decision aid for 
process engineers. Note to Practitioners - In practice, there are dynamic metrology delays that 
have not been adequately addressed. This study developed a robust monitoring system that can 
consider metrology delay for advanced control and effective compensation of the overlay errors. A 
study based on empirical data has validated the practical viability of the proposed approach. 
Indeed, the proposed algorithm can obtain a high degree of reliability for the measurement data 
in the complicated semiconductor fabrication process. Indeed, the developed solution is 
implemented in real practice. © 2004-2012 IEEE. 
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Dynamics of major and trace elements during seawater intrusion in a coastal 
sedimentary aquifer impacted by anthropogenic activities 

Mora A., Mahlknecht J., Ledesma-Ruiz R., Sanford W.E., Lesser L.E. 

Article 

This study analyzed the dynamics of major ions and trace elements along the groundwater flow 
path of the coastal sedimentary Todos Santos aquifer in Baja California Sur, Mexico, moderately 
impacted by anthropogenic activities. The results indicate that the elements Ca2+, Mg2+, Ba2+, 
Sr2+ and Li+ are mobilized from the aquifer matrix during seawater intrusion, whereas the alkali-
elements Na+, K+ and Rb+ are removed from solution, possibly due to cationic exchange process. 
The anions HCO3– and SO42− and the elements I and B are mobilized due to carbonate mineral 
weathering, whereas dissolved silica and the halides Br− and F− behave conservatively during 
salinization. Groundwater NO3− is provided by sewage infiltration. Regarding trace elements 
behavior, we identify three groups: i) elements that are mobilized during saline intrusion (Fe, Co, 
V, Se, Re), ii) elements revealing low or no mobilization (Mo, Ni, Cr, Ta, W) and iii) elements that 
show an undefined tendency (U, As, Ge, Sb, Cu, Mn). The U and NO3− levels in groundwater 
should be considered carefully because several wells have concentrations close to the permissible 
levels. This study may be useful as reference for knowing the possible effect of salinization in 
coastal aquifers under sea level rise scenarios driven by climate change. © 2020 Elsevier B.V. 
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Eco-friendly and solvent-less mechanochemical synthesis of ZrO2–MnCo3/N-
doped graphene nanocomposites: A highly efficacious catalyst for base-free 

aerobic oxidation of various types of alcohols 

Kuniyil M., Shanmukha Kumar J.V., Adil S.F., Assal M.E., Shaik M.R., Khan M., Al-Warthan A., 
Siddiqui M.R.H., Khan A., Bilal M., Iqbal H.M.N., Al-Masry W.A. 

Article 

In recent years, the development of green mechanochemical processes for the synthesis of new 
catalysts with higher catalytic efficacy and selectivity has received manifest interest. In 
continuation of our previous study, in which graphene oxide (GRO) and highly reduced graphene 
oxide (HRG) based nanocomposites were prepared and assessed, herein, we have explored a facile 
and solvent-less mechanochemical approach for the synthesis of N-doped graphene (NDG)/mixed 
metal oxide (MnCO3–ZrO2) ((X%)NDG/MnCO3–ZrO2), as the (X%)NDG/MnCO3–ZrO2 nano-
composite was synthesized using physical grinding of separately synthesized NDG and pre-calcined 
(300◦C) MnCO3–ZrO2 via green milling method. The structures of the prepared materials were 
characterized in detail using X-ray powder diffraction (XRD), Field Emission Scanning Electron 
Microscope (FESEM), Energy Dispersive X-Ray Analysis (EDX), Fourier-transform infrared 
spectroscopy (FTIR), Raman, Thermogravimetric analysis (TGA), and N2 adsorption-desorption 
isotherm analysis. Besides, the obtained nanocomposites were employed as heterogeneous 
oxidation catalyst for the alcohol oxidation using green oxidant O2 without involving any 
surfactants or bases. The reaction factors were systematically studied during the oxidation of 
benzyl alcohol (PhCH2OH) as the model reactant to benzaldehyde (PhCHO). The NDG/MnCO3–
ZrO2 exhibits premium specific activity (66.7 mmol·g−1·h−1) with 100% conversion of PhCH2OH 
and &gt; 99.9% selectivity to PhCHO after only 6 min. The mechanochemically prepared NDG 
based nanocomposite exhibited notable improvement in the catalytic efficacy as well as the 
surface area compared to the pristine MnCO3–ZrO2. Under the optimal circumstances, the 
NDG/MnCO3–ZrO2 catalyst could selectively catalyze the aerobic oxidation of a broad array of 
alcohols to carbonyls with full convertibility without over-oxidized side products like acids. The 
NDG/MnCO3–ZrO2 catalyst were efficiently reused for six subsequent recycling reactions with a 
marginal decline in performance and selectivity. © 2020 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Ecological niche models of four hard tick genera (ixodidae) in Mexico 

Clarke-Crespo E., Moreno-Arzate C.N., López-González C.A. 

Article 

Vector-borne diseases currently represent a significant threat to public health, mainly due to the 
changes that humans are producing in ecosystems and climates. Analyzing the environmental 
conditions that allow the establishment and survival of ticks could help determine possible sites 
for the appearance of infectious outbreaks. In this study, nine ecological niche models were 
generated from different algorithms to determine the current potential distribution of four tick 
genera in Mexico. Temperature and moisture have been considered as the main factors limiting 
tick distribution. However, the analysis of the ecological niche models determined that the four 
genera exhibited different distribution patterns, which may be associated with their physiological 
and ecological differences. This type of analysis can improve our understanding of the dynamics of 
ticks and, therefore, can be very useful in monitoring programs of the diseases they transmit. Ticks 
are vectors of a large number of pathogens of medical and veterinary importance, and in recent 
years, they have participated in the rise of multiple infectious outbreaks around the world. Studies 
have proposed that temperature and precipitation are the main variables that limit the 
geographical distribution of ticks. The analysis of environmental constraints with ecological niche 
modeling (ENM) techniques can improve our ability to identify suitable areas for emergence 
events. Algorithms used in this study showed different distributional patterns for each tick genera; 
the environmental suitability for Amblyomma includes warm and humid localities below 1000 m 
above the sea level, while Ixodes is mainly associated with ecosystems with high vegetation cover. 
Dermacentor and Rhipicephalus genus presented wider distribution patterns; the first includes 
species that are well adapted to resist desiccation, whereas the latter includes generalist species 
that are mostly associated with domestic hosts in Mexico. Ecological niche models have proven to 
be useful in estimating the geographic distribution of many taxa of ticks. Despite our limited 
knowledge of tick‘s diversity, ENM can improve our understanding of the dynamics of vector-
borne diseases and can assist public health decision-making processes. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Economic evaluation of M13 bacteriophage production at large-Scale for 
therapeutic applications using aqueous Two-Phase systems 

Torres-Acosta M., González-Mora A., Ruiz-Ruiz F., Rito-Palomares M., Benavides J. 

Article 

BACKGROUND: Bacteriophages are bionanoparticles with several applications in different 
biotechnology-based products. Among them, vaccines have the potential to treat antibiotic-
resistant bacteria and parasitic infections. Traditional methods for their recovery and purification 
rely on precipitation with polyethylene glycol (PEG) and NaCl. However, the applicability of such an 
approach is limited, due to large-scale technical constrains. Recently, our research group 
developed a bacteriophage M13 recovery and purification strategy using Aqueous Two-Phase 
Systems (ATPS), simplifying the methodology and, potentially, reducing costs. This work aims to 
develop an economic contrast between ATPS and the traditional PEG precipitation method at 
different operation scales (10 to 1000 L bioreactor volume) to determine the applicability of the 
ATPS methodology at large scale. For this, the effect of ATPS volume ratio (VR), sample loading, 
and materials discount over production cost were analyzed. RESULTS: Results indicate that as the 
discount on material costs increases, ATPS becomes a more affordable unit operation, from a 
bioreactor scale of 10 L at 0% discount to 410 L at 90% discount (US$ 52.2 to $1.72 per gram, 
respectively). Material cost contribution is a parameter that needs attention when working with 
ATPS, as it is the core for the system construction. Methods for reducing their contribution are 
highly relevant and should be further investigated. CONCLUSION: Employment of economic 
analyses help to discover critical parameters for a bioprocess, such as material costs for ATPS. This 
economic analysis work serves as a platform for new strategies for the recovery of bacteriophage 
and bacteriophage-like particles using ATPS-based technologies. © 2020 Society of Chemical 
Industry (SCI). © 2020 Society of Chemical Industry (SCI) 
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Educational experiences with Generation Z 

Hernandez-de-Menendez M., Escobar Díaz C.A., Morales-Menendez R. 

Article 

The development of the “knowledge society” implies social transformation in which citizens need 
not only knowledge but also new skills and competencies, some unpredictable, to face new 
situations. Students of Generation Z are authentic digital natives who are a hyper cognitive 
generation with different student profiles than before. They are creating pressures for change, and 
there is a growing competition of universities for global human talent and demand for qualified 
graduates to do jobs that do not yet exist. Even the very development of technology, which is 
available to many, has motivated world-class universities to develop innovative programs and new 
ideas to accelerate and improve the teaching and learning process for knowledge and 
competencies. One of the most important actions to achieve this is the investment in 
technological resources to offer new ways of teaching and learning. Technology adds value to the 
teaching and learning experience, which students exploit widely to improve or accelerate the 
academic process, but technology can certainly also promote or develop additional skills and 
competencies. In this research, we present a review of educational technology with examples of 
current applications performed by different educational institutions. Also, students of Generation 
Z relationship and preferences regarding educational technologies are presented. Besides, 
emerging technologies that are being exploited by this Generation Z of students in Higher 
Education Institutions are identified and analyzed. This research presents the experiences of 
several successful and innovative cases regarding teaching students of Generation Z. © 2020, 
Springer-Verlag France SAS, part of Springer Nature. 
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Effect of age and sex on strength and spatial electromyography during knee 
extension 

Pradhan A., Malagon G., Lagacy R., Chester V., Kuruganti U. 

Article 

Background: Multichannel surface electromyography (EMG) is a method to examine properties of 
motor unit (MU) activity using multiple electrodes arranged on a two-dimensional grid. This 
technique can be used to examine alterations in EMG activity distribution due to contraction 
intensity as well as due to physiological differences such as age or sex. Therefore, the purpose of 
this study was to compare strength and high-density surface EMG (HDsEMG) features during 
isometric and isokinetic knee extensions between older and younger men and women. Methods: 
Twenty younger (ages 19-25 years) and twenty older (ages 64-78) men and women performed 
submaximal and maximal isometric (at a joint angle of 90°) and isokinetic knee extensions, while 
HDsEMG was recorded from the vastus lateralis. Spatial distribution was estimated using the root 
mean square (RMS), and 2-dimensional (2D) maps were developed to examine spatial features. 
Coefficient of variation (CV) and modified entropy were used to examine alterations in muscle 
heterogeneity and pattern. Peak torque and HDsEMG parameters were compared across age and 
gender. Results: Younger males and females produced significantly higher mean torque than the 
older group (p < 0.001) for all contractions. Both age-and sex-related significant differences (p < 
0.05) were found for EMG spatial features suggesting neuromuscular differences. Modified 
entropy was significantly higher and CV was lower for young females compared to young males (p 
< 0.05) across both isometric and isokinetic contractions. Conclusions: We found that isometric 
and isokinetic knee extension strength, spatial distribution, and intensity differ as a function of age 
and sex during knee extensions. While there were no differences detected in entropy between age 
groups, there were sex-related differences in the younger age category. The lack of age-related 
differences in entropy was surprising given the known effects of aging on muscle fiber 
composition. However, it is often reported that muscle coactivation increases with age and this 
work was limited to the study of one muscle of the knee extensors (vastus lateralis) which should 
be addressed in future work. The findings suggest while both age and sex affect muscle activation, 
sex had a greater effect on heterogeneity. The results obtained will help to develop improved 
rehabilitation programs for aging men and women. © 2020 The Author(s). 
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Effect of barium addition on hydrolytic enzymatic activities in food waste 
degradation under anaerobic conditions 

Ale F., Castro-Muñoz R., Barragán-Huerta B.E., Rodríguez-Nava O. 

Article 

Enzymatic hydrolysis of complex components of residual materials, such as food waste, is a rate-
limiting step that conditionates the production rate of biofuels. Research into the anaerobic 
degradation of cellulose and starch, which are abundant components in organic waste, could 
contribute to optimize biofuels production processes. In this work, a lab-scale anaerobic semi-
continuous hydrolytic reactor was operated for 171 days using food waste as feedstock; the effect 
of Ba2+ dosage over the activity of five hydrolytic enzymes was also evaluated. No significant 
effects were observed on the global performance of the hydrolytic process during the steady-state 
of the operation of the reactor, nevertheless, it was detected that Ba2+ promoted β-amylases 
activity by 76%, inhibited endoglucanases and α-amylases activity by 39 and 20%, respectively, and 
had no effect on β-glucosidases and glucoamylases activity. The mechanisms that rule the 
observed enzymatic activity changes remain unknown; however, the discussion in this paper 
provides hypothetical explanations for further research. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Effect of build orientation on fracture behaviour of AlSi10Mg produced by 
selective laser melting 

AlRedha S., Shterenlikht A., Mostafavi M., Van Gelderen D., Lopez-Botello O.E., Reyes L.A., 
Zambrano P., Garza C. 

Article 

Purpose: A key challenge found in additive manufacturing is the difficulty to produce components 
with replicable microstructure and mechanical performance in distinct orientations. This study 
aims to investigate the influence of build orientation on the fracture toughness of additively 
manufactured AlSi10Mg specimens. Design/methodology/approach: The AlSi10Mg specimens 
were manufactured using the selective laser melting (SLM) technology. The fracture toughness 
was experimentally determined (under ASTM E399-09) using C(T) specimens manufactured in 
different orientations. The microstructure of the specimens was examined using metallography to 
determine the effects of grain orientation on fracture toughness. Findings: The fracture toughness 
magnitude of manufactured specimens ranged between 36 and 50 MPam, which closely matched 
conventional bulk material and literature values regarding AlSi10Mg components. The C(T) 
specimens printed in the T-L orientation yielded the highest fracture toughness. The grain 
orientation and fracture toughness values confirm the anisotropic nature of SLM parts where the 
T-L-oriented specimen obtained the highest KIC value. A clear interaction between the melt pool 
boundaries and micro-slipping during the loading application was observed. Originality/value: The 
novelty of this paper consists in elucidating the relationship between grain orientation and 
fracture toughness of additively manufactured AlSi10Mg specimens because of the anisotropy 
generated by the different melting pool boundaries and orientations in SLM. The findings show 
that melt pool boundaries can behave as easier pathways for cracks to propagate and 
subsequently reduce the fracture toughness of specimens with cracks perpendicular to the build 
direction. © 2020, Emerald Publishing Limited. 
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Effect of cooking on nutritional and non-nutritional compounds in two 
species of Phaseolus (P. vulgaris and P. coccineus) cultivated in Mexico 

Corzo-Ríos L.J., Sánchez-Chino X.M., Cardador-Martínez A., Martínez-Herrera J., Jiménez-Martínez 
C. 

Article 

Common beans are one of the main protein sources for a large population because they are a 
valuable source of carbohydrates and proteins. In this study, the effect of cooking on the 
concentration of nutritional and non-nutritional compounds in eight varieties of Phaseolus vulgaris 
and two varieties of Phaseolus coccineus was evaluated. The nutritional composition of raw seeds 
varied significantly among all analyzed bean varieties. P. coccineus varieties presented greater 
concentrations of total phenolic compounds than those observed in the P. vulgaris varieties. After 
cooking, the concentration of total dietary fiber increased significantly, moreover, a decrease in 
non-nutritional compounds was achieved compared to those in the raw seeds. Changes in the 
compound contents were not correlated with the cooking time to which each variety was 
subjected. These results could be used to determine how these components are modified during 
the development of processed foods since they may be beneficial due to their nutraceutical 
characteristics. © 2020 Elsevier B.V. 

Corzo-Ríos L.J., Sánchez-Chino X.M., Cardador-Martínez A., Martínez-Herrera J., Jiménez-Martínez C., (2020). 
Effect of cooking on nutritional and non-nutritional compounds in two species of Phaseolus (P. vulgaris and 
P. coccineus) cultivated in Mexico. International Journal of Gastronomy and Food Science, vol. 20, ISSN: 
1878450X.



Effect of instant controlled pressure-drop (DIC), cooking and germination on 
non-nutritional factors of common vetch (Vicia sativa spp.) 

Hernandez-Aguirre A.I., Téllez-Pérez C., Martín-Azócar A.S., Cardador-Martínez A. 

Article 

Legumes are widely consumed by humans, being an important source of nutrients; however, they 
contain non-nutritional factors (NNFs), such as phytic acid (IP6), raffinose, stachyose, total 
phenolic compounds, condensed tannins, and flavonoids, that have negative effects on human 
health. Although vetches (Vicia sativa) are widely cultivated, they are not intended for human 
feeding due to their contents of NNF. Usually, the NNF are removed by cooking or germinating; 
however, germination is a process that requires extended time, and cooking may compromise the 
viability of some nutrients. To promote vetches for human consumption, the effect of the Instant 
Controlled Pressure Drop (DIC) process was studied as an alternative to cooking and germinating 
to decrease NNF contents. Results showed that compared to raw vetches, DIC treatment reduced 
total phenolic compounds (48%), condensed tannins (28%), flavonoids (65%), IP6 (92%), raffinose 
(77%), and stachyose (92%). These results are very similar to the ones achieved by traditional ways 
of removing NNF. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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Effect of instant controlled pressure-drop on the non-nutritional compounds 
of seeds and sprouts of common black bean (Phaseolus vulgaris L.) 

Cardador-Martínez A., Martínez-Tequitlalpan Y., Gallardo-Velazquez T., Sánchez-Chino X.M., 
Martínez-Herrera J., Corzo-Ríos L.J., Jiménez-Martínez C. 

Article 

The common bean is an important caloric-protein food source. However, its nutritional value may 
be affected by the presence of non-nutritional compounds, which decrease the assimilation of 
some nutrients; however, at low concentrations, they show a beneficial effect. Germination and 
treatment by controlled pressure-drop (DIC, French acronym of Détente Instantanée Contrôlée) 
are methods that modify the concentration of these components. The objective of this work was 
to evaluate the change in the non-nutritional composition of bean seeds and sprouts by DIC 
treatment. The results show that with the germination, the concentration of phenolic and tannin 
compounds increased 99% and 73%, respectively, as well as the quantity of saponins (65.7%), 
while phytates and trypsin inhibitors decreased 26% and 42%, respectively. When applying the DIC 
treatment, the content of phytates (23-29%), saponins (44%) and oligosaccharides increased in 
bean sprouts and decreased phenolic compounds (4-14%), tannins (23% to 72%), and trypsin 
inhibitors (95.5%), according to the pressure and time conditions applied. This technology opens 
the way to new perspectives, especially to more effective use of legumes as a source of vegetable 
protein or bioactive compounds. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This 
article is an open access article distributed under the terms and conditions of the Creative 
Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/). 
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Effect of jet-cooking and hydrolyses with amylases on the physicochemical 
and in vitro digestion performance of whole chickpea flours 

de la Rosa-Millán J., Orona-Padilla J.L., Flores-Moreno V.M., Serna-Saldívar S.O. 

Article 

Whole chickpea flours were subjected to a pilot plant process aimed to understand the effects of 
jet-cooking followed by α-amylase or isoamylase hydrolyses in terms of physicochemical and the 
in vitro digestion performance of starch and proteins. Jet-cooked flours generated lower 
viscosities and had lower gelatinisation temperatures when compared with their raw 
counterparts; furthermore, the amylolytic enzymes improved both starch and protein in vitro 
digestion rates (HI of 85.33 and relative digestion of 88.92%, respectively) that were strongly 
correlated with the amylose content (P < 0.05). By means of principal component analyses (PCA) is 
concluded that the changes in granular architecture, reflected by lower ΔH values and new linear 
structures after isoamylase hydrolysis (treated = 44.36% vs. raw = 26.43%) as well as protein 
denaturation promoted similar glycemic responses in raw flours compared with jet-cooked 
counterparts (83.12 and 84.77, respectively). The combination of a thermal-enzymatic method 
could be a useful alternative to produce novel pulse flours. © 2019 The Authors. International 
Journal of Food Science & Technology published by John Wiley & Sons Ltd on behalf of Institute of 
Food, Science and Technology (IFSTTF). 
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Effect of non-planar cracks with islands of contact on the elastic properties of 
materials 

Markov A., Trofimov A., Sevostianov I. 

Article 

The contribution of a spherical cap crack having an “island” of contact between its faces into 
elastic compliance of a material is analyzed. Vector of the displacement discontinuity at the crack 
faces in response to remotely applied stress is calculated using the mesh free technique based on 
the solution approximation by Gaussian functions. The result is used to construct the compliance 
contribution tensor of this crack as a function of the island position and extent of non-flatness of 
the crack. This tensor is orthotropic and the two mentioned factors produce complex combined 
effect. To study these effects, simple analytical approximation for the obtained numerical result is 
proposed. The effect of position of the contact is substantial even for planar cracks and it becomes 
much stronger for non-planar ones; the effect of the size of the contact is generally similar to that 
for planar cracks. Moderately non-planar cracks may be approximated by planar ones with 
acceptable accuracy. © 2020 
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Effect of partial replacement of wheat flour with sprouted chickpea flours 
with or without selenium on physicochemical, sensory, antioxidant and 

protein quality of yeast-leavened breads 

Guardado-Félix D., Lazo-Vélez M.A., Pérez-Carrillo E., Panata-Saquicili D.E., Serna-Saldívar S.O. 

Article 

Wheat flour was partially replaced with 15% of 1) whole (WCH); 2) germinated (GCH); or 3) 
selenium-germinated (SeGCH) chickpea flours and then processed into yeast-leavened pan breads. 
Dough rheological, quality parameters and sensory properties of breads were evaluated. Also, 
selenium content, cellular antioxidant activity (CAA) and protein digestibility-corrected amino acid 
scores (PDCAAS) were determined. All chickpea flours increased more than 2% optimum dough 
water absorption and consequently bread yield but diminished between 7 and 13% bread 
volumes. The fortified breads also had darker crumbs and higher densities. The texture 
parameters were not significantly affected in all breads. WCH, GCH and SeGCH breads increased 
PDCAAS by 28.1, 8.8 and 9.0%, respectively, compared to CTR bread. Protein digestibility 
decreased about 2% in GCH and SeGCH in comparison to the CTR and WCH breads. The higher 
selenium content in SeGCH breads enhanced the CAA by 39% compared to the control bread. This 
investigation clearly indicates that chickpea flours can be utilized to produce yeast-leavened 
breads with higher protein quality and adequate organoleptic properties. Composite breads 
containing selenium-germinated chickpea flour contained significant amounts of this essential 
nutrient that is known to prevent oxidative stress and cancer. © 2020 Elsevier Ltd 
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Effect of poor glycemic control in cognitive performance in the elderly with 
type 2 diabetes mellitus: The Mexican Health and Aging Study 

Mimenza-Alvarado A.J., Jiménez-Castillo G.A., Yeverino-Castro S.G., Barragán-Berlanga A.J., Pérez-
Zepeda M.U., Ávila-Funes J.A., Aguilar-Navarro S.G. 

Article 

Background: Cognitive impairment is twice more frequent in elderly with type 2 diabetes mellitus 
(DM). This study was conducted to determine the association between glycemic control and 
cognitive performance among community-dwelling elderly persons in Mexico. Methods: Cross-
sectional study conducted in individuals aged 60 years or elderly participating in the 2012 Mexican 
Health and Aging Study. Type 2 DM participants were classified in 3 groups according to their 
glycated hemoglobin levels (HbA1c): &lt; 7% (intensive control), 7–7.9% (standard control) or ≥ 8% 
(poor control), and cognitive performance: low (CCCE ≤44 points), intermediate (44.1–59.52 
points), or high (≥59.53 points). Multinomial logistic regression models were constructed to 
determine this association. Results: Two hundred sixteen community-dwelling adults aged 60 and 
older with type 2 diabetes were selected. Subjects in the low cognitive performance group were 
older (69.7 ± 6.6 vs 65.86 ± 5.18 years, p &lt;.001) and had a lower educational level (2.5 ± 2.6 vs 
7.44 ± 4.15 years, p &lt;.000) when compared to the high cognitive performance participants. 
HbA1c ≥ 8% was associated with having low (Odds Ratio (OR) 3.17, 95% CI 1.17–8.60, p =.024), and 
intermediate (OR 3.23, 95% CI 1.27–8.20, p =.014) cognitive performance; this trend was not 
found for HbA1c 7.0–7.9% group. The multinomial regression analysis showed that the presence of 
HbA1c ≥ 8% (poor glycemic control) was associated with low (OR 3.17, 95% CI = 1.17–8.60, p 
=.024), and intermediate (OR 3.23, 95% CI = 1.27–8.20, p =.014) cognitive performance. After 
adjusting for confounding variables. Conclusions: Glycemic control with a HbA1c ≥ 8% was 
associated with worse cognitive performance. © 2020, The Author(s). 
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Effect of processing on the hydroxycinnamic acids, flavones, and cellular 
antioxidant activity of tortillas supplemented with sorghum bran 

Buitimea-Cantúa N.E., Serna-Saldívar S.O. 

Article 

Background and objectives: The aim of this study was to evaluate the effects of sorghum bran (SB) 
addition on the bound and free hydroxycinnamic acids, flavone levels, total phenolic compounds, 
total anthocyanin content, in vitro antioxidant activity, as well as cellular antioxidant activity of 
corn tortillas prepared with nixtamalized corn flour (NCF + SB). Findings: The addition of SB 
increased the bound and free ferulic (FA), p-coumaric (p-CA), dehydro-diferulic (di-FA), and 
dehydro-triferulic (tri-FA) acids in tortillas. Corn tortillas enriched with 10% of sorghum bran 
contained higher total ferulic acid (186.78 mg FA/100 g), luteolin (3.05 µg/g), apigenin (2.26 µg/g), 
cellular antioxidant activity (36.95%), in vitro antioxidant activity (8.79%), total phenolic 
compounds (172.47 mg GAE/100 g), and total anthocyanin content (12.42 mg/100 g) compared to 
the control tortilla. The baking process increased the free ferulic acid from 66.6% to 131.2% in 
tortillas. Despite the effects of lime-cooking and baking, tortillas prepared with the NCF + SB-10% 
retained approximately 86%, 90%, 54%, and 60% of total ferulic acid, total phenolic compounds, 
antioxidant activity, and total anthocyanin content, respectively. Likewise, the retention of 
apigenin and luteolin was 62% and 69%, respectively, whereas the retention of the cellular 
antioxidant activity was 58%. Conclusions: The tortilla NCF + SB-10% showed the best 
phytochemical profile and exerted the highest cellular antioxidant activity. Sorghum bran can be 
used as a functional ingredient for the production of corn tortillas with higher amounts of ferulic 
acid, cellular antioxidant activity, flavones, and total phenolic compounds. Significance and 
novelty: The supplementation of SB to corn tortillas enhanced the bound and free 
hydroxycinnamic acids, flavones, total anthocyanins, and cellular antioxidant activity. © 2019 
Cereals & Grains Association 
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Effect of remote ischemic preConditioning on liver injury in patients 
undergoing liver resection: the ERIC-LIVER trial 

Teo J.Y., Ho A.F.W., Bulluck H., Gao F., Chong J., Koh Y.X., Tan E.K., Abdul Latiff J.B., Chua S.H., Goh 
B.K.P., Chan C.Y., Chung A.Y.F., Lee S.Y., Cheow P.C., Ooi L.L.P.J., Davidson B.R., Jevaraj P.R., 

Hausenloy D.J. 

Article 

Objective: Novel hepatoprotective strategies are needed to improve clinical outcomes during liver 
surgery. There is mixed data on the role of remote ischemic preconditioning (RIPC). We 
investigated RIPC in partial hepatectomy for primary hepatocellular carcinoma (HCC). Methods: 
This was a Phase II, single-center, sham-controlled, randomized controlled trial (RCT). The primary 
hypothesis was that RIPC would reduce acute liver injury following surgery indicated by serum 
alanine transferase (ALT) 24 h following hepatectomy in patients with primary HCC, compared to 
sham. Patients were randomized to receive either four cycles of 5 min/5 min arm cuff 
inflation/deflation immediately prior to surgery, or sham. Secondary endpoints included clinical, 
biochemical and pathological outcomes. Liver function measured by Indocyanine Green pulse 
densitometry was performed in a subset of patients. Results: 24 and 26 patients were randomized 
to RIPC and control groups respectively. The groups were balanced for baseline characteristics, 
except the duration of operation was longer in the RIPC group. Median ALT at 24 h was similar 
between groups (196 IU/L IQR 113.5–419.5 versus 172.5 IU/L IQR 115–298 respectively, p = 0.61). 
Groups were similar in secondary endpoints. Conclusion: This RCT did not demonstrate beneficial 
effects with RIPC on serum ALT levels 24 h after partial hepatectomy. © 2020 International 
Hepato-Pancreato-Biliary Association Inc. 
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Effect of SCN¯ and NO3¯ ions on the extraction of heavy metals from aqueous 
solutions with the ionic liquid trihexylammonium octanoate 

Reyna-González J.M., Santos-Jurado G., López-Reyes G., Aguilar-Martínez M. 

Article 

The protic ionic liquid, trihexylammonium octanoate [T6AC7COO], was used in order to extract 
heavy metals ions, such as Cu(II), Co(II) and Ni(II), from aqueous solutions at room temperature, 
using different counter anions (SO42−, Cl− and NO3−). This ionic liquid is highly selective towards 
copper(II) but not to cobalt(II) and nickel(II). The metal ion extraction capacity of [T6AC7COO] also 
depends on the counter anion of the metal salt: NO3−&gt; Cl−&gt; SO42−. When nitrate ions 
(NO3¯) are added to aqueous solutions containing CoSO4, CoCl2, NiSO4, or NiCl2, before the 
extraction process, the extraction efficiency of [T6AC7COO] is increased from near zero percent to 
around 20%−40%, which can be considered as a good rise. However, the addition of thiocyanate 
ions (SCN−) to aqueous solutions, instead of nitrate ions, increases substantially the Co(II) and 
Ni(II) recovery yields. Practically all the metal ions together with SCN− ions are transferred from 
the aqueous phase to the ionic liquid phase. In the extracted phase, SCN− anions bind to the metal 
center through the N atoms. In contrast, the other anions do not coordinate with the metal ion. 
For all extraction processes, an ion-par extraction is the dominant mechanism. 1H NMR, FT-IR and 
ion chromatography were used in order to confirm the extraction mechanism, and UV–visible 
spectroscopy and ICP-OES were used to estimate the extraction efficiency of [T6AC7COO]. © 2020 
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Effect of Surgical Expertise on Biomechanical Properties of Sutures After 
Abdominal Wall Closure 

Diaz-Elizondo J.A., Guraieb-Trueba M., Baca-Arzaga A., Vazquez-Armendariz J., Segura-Ibarra V., 
Rodriguez C.A., Flores-Villalba E. 

Article 

Background: Despite preventive methods and careful surgical technique, surgical site infection and 
incisional hernias are of main concern after the closure of surgical incisions and keep haunting 
abdominal wall wound healing. The aim of this study is to find how surgical expertise level 
modifies biomechanical properties of sutures commonly used in abdominal wall fascial closure 
(polypropylene, polyglactin 910, polydioxanone). Materials and methods: Surgery residents with 
different experience levels performed abdominal wall fascial closure in swine models with the 
previously mentioned suture materials. A standardized technique was used. Sutures were 
removed, and a tensile stress test was performed on the removed sutures. A total of 81 abdominal 
fascial closures were achieved. Time, extension, maximum tensile force (Ftmax), and maximum 
stress were measured and analyzed. Results: The results of the polydioxanone stress test present a 
trend in three variables: extension, tensile force, and stress. The trend shows higher medians in 
the expert group and lower medians in the novice group. While using polypropylene sutures, 
medians in the expert group are the highest; however, a trend is not observed. Polyglactin 910 
sutures have nonspecific behavior among the different experience groups and variables. 
Polypropylene is the material with the lowest Ftmax tested and fails at 42.64 (IQR 40.98-44.89) N. 
Regarding the elastic properties of the material, polyglactin demonstrates the least extension of all 
sutures tested, with a 14 (IQR 13.33-14.83) mm extension. This study demonstrates that 
polydioxanone has a superior Ftmax compared with polypropylene and has a superior extension at 
failure properties compared with polyglactin, confirming that polydioxanone could be the suture 
of choice used for abdominal wall fascial closure. Conclusions: Study results do not show 
statistically significant differences regarding the impact of the experience level of different general 
surgery residents in the biomechanical properties of sutures used in abdominal wall fascial 
closure. © 2019 Elsevier Inc. 
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Effect of the addition of microcapsules with avocado peel extract and nisin on 
the quality of ground beef 

Calderón-Oliver M., Escalona-Buendía H.B., Ponce-Alquicira E. 

Article 

This study evaluated the incorporation of microcapsules containing nisin and avocado peel extract 
on the shelf life of ground beef. Ten treatments were studied and divided into two groups: one 
packaged under vacuum and the other in permeable packaging. Each group contained: (a) control, 
(b) extract, (c) nisin, (d) empty microcapsules (only wall microcapsule system), and (e) 
microcapsules with extract and nisin. The samples containing the microcapsules presented lower 
bacterial growth and less oxidation. On day 10, the vacuum-packaged samples with 
microencapsulated preservative presented a reduction in the oxidation of proteins of 
approximately 45%, of 30% in the growth of mesophiles, and of 38% in the growth of coliforms, as 
well as a reduction in the changes in the pH and ɑW that occur during storage, compared with the 
permeable control. The combination of microcapsules with vacuum packaging reduced the 
physicochemical and microbiological changes that occur in the controls. © 2020 The Authors. Food 
Science & Nutrition published by Wiley Periodicals, Inc. 
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Effect of the Diffusion Annealing Process on the Sliding Wear Resistance of 
Cobalt Boride Layer 

Delgado-Brito A.M., Contla-Pacheco A.D., Castrejón-Sánchez V.H., López-Suero D., Oseguera-Peña 
J., Campos-Silva I. 

Article 

New results about the sliding wear resistance under dry and wet conditions of cobalt boride layer 
exposed to a diffusion annealing process (DAP) were estimated in this study. Firstly, the cobalt 
boride layer (CoB-Co2B) was developed at the surface of the ASTM F1537 alloy using the powder-
pack boriding process (PPBP) at 1273 K with 6 h of exposure. Then, the borided ASTM F1537 alloy 
was exposed to the DAP at 1273 K with 2 h of exposure in an argon atmosphere. The cobalt boride 
layers, obtained by the PPBP and PPBP + DAP, were characterized by different physicochemical 
techniques and depth-sensing Vickers microindentation to determine the nature of phases formed 
on the surface, the chemical composition along the depth of the cobalt boride layers, and the 
indentation properties, respectively. The wear sliding tests on the PPBP, PPBP + DAP, and the 
reference material (ASTM F1537 alloy) were performed using a ball-on-flat configuration 
comprised with an WC–Co ball as a counterpart using a constant normal force; particularly, for the 
wet (lubricated) sliding tests, the materials were immersed in a Hanks’ balanced salt solution. The 
failure mechanisms on the worn tracks were analyzed and correlated with the behavior of the 
friction coefficient (CoF) and wear resistance of the tested materials. Finally, and according to the 
entire set of experimental conditions, the results showed that after DAP, the CoB layer was 
dissolved completely on the surface of the borided ASTM F1537 alloy, with a change of the 
magnitude of residual stresses (compressive) on the cobalt boride layer. In addition, under dry and 
wet conditions, the presence of a stiff and hard (CoB) layer formed by the PPBP on the surface of 
the ASTM F1537 alloy increased the wear resistance compared with the values estimated on the 
PPBP + DAP and reference material. © 2020, ASM International. 
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Effect of the nixtamalization process on the protein bioaccessibility of white 
and red sorghum flours during in vitro gastrointestinal digestion 

Cabrera-Ramírez A.H., Luzardo-Ocampo I., Ramírez-Jiménez A.K., Morales-Sánchez E., Campos-
Vega R., Gaytán-Martínez M. 

Article 

Protein bioaccessibility is a major concern in sorghum (Sorghum bicolor L. Moench) due to 
potential interactions with tannins affecting its nutritional value. Technological treatments such as 
boiling or alkaline cooking have been proposed to address this problem by reducing tannin-protein 
interactions. This research aimed to evaluate the impact of nixtamalization in the protein 
bioaccessibility from two sorghum varieties (red and white sorghum) during in vitro 
gastrointestinal digestion. Nixtamalization increased protein bioaccessibility in the non-digestible 
fraction (NDF) (5.26 and 26.31% for red and white sorghum, respectively). However, cooking 
showed a higher permeation speed of protein from red sorghum flours at the end of the intestinal 
incubation (9.42%). The SDS-PAGE profile of the digested fraction (DF) at 90 min of intestinal 
incubation indicated that, for red sorghum, cooking allows the formation of α and γ-kafirins while 
nixtamalization increase α-kafirin release. Principal Components Analysis (PCA) showed the 
association between nixtamalization and dissociation of δα kafirin complexes and increased 
protein content in the digestible fraction. In silico interactions indicated the highest biding 
energies for (+)-catechin and kafirin fractions (β-kafirin: −7.0 kcal/mol; γ-kafirin: −5.8 kcal/mol, and 
δ-kafirin: −6.8 kcal/mol), suggesting a minor influence of depolymerized proanthocyanidin 
fractions with sorghum proteins as a result of the nixtamalization process. In conclusion, 
nixtamalization increased the bioaccessibility of sorghum proteins, depolymerizing condensed 
tannins, and breaking protein-tannin complexes. Such technological process improves the 
nutrimental value of sorghum, supporting its inclusion in the human diet. © 2020 Elsevier Ltd 
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Effect of ultrasound application on protein yield and fate of alkaloids during 
lupin alkaline extraction process 

Aguilar-Acosta L.A., Serna-Saldivar S.O., Rodríguez-Rodríguez J., Escalante-Aburto A., Chuck-
Hernández C. 

Article 

The objective of this work is to elucidate the fate of quinolizidine alkaloids (QA) during the lupin 
protein extraction process assisted with ultrasound and the evaluation of the nutritional and 
functional properties of the protein fraction. Proximal characterization, concentration of anti-
nutritional compounds, amino acid profile and protein solubility profile of flours from three lupin 
species were (L. albus, L. angustifolius and L. mutabilis) assessed. The result showed a significant 
difference (p < 0.05) in protein concentration, fat, total alkaloids and particle size between the 
three species flours. Based on these parameters, the most different Lupinus species (L. mutabilis 
and L. angustifolius) were chosen to study the behavior of the protein fraction in terms of 
functionality, composition and resistance to thermal treatments. The results obtained for L. 
mutabilis described the ultrasound effect as beneficial for protein yield (14% more than control), 
QA reduction from bagasse (81% less than control) and protein isolate production (50% less than 
control). On the other hand, L. angustifolius was more resistant to the ultrasound effect with no 
significant difference between treatments (10 and 15 min) and control but with the lower toxicity 
and better amino acid score. These results will be useful to design processes to assist in the 
objective of meeting the future protein demand of the population. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Effect of ultra-violet exposure on production of mycosporine-like amino acids 
and lipids by Lyngbya purpurem 

Chandra R., Pons-Faudoa F.P., Parra Saldívar R., Rittmann B.E. 

Article 

Cyanobacteria can have high lipid content, are amenable to metabolic engineering, and contain 
valuable materials, such as ultraviolet (UV) protectants and antioxidants. Maximizing the 
production and harvesting of several valuable products at the same time is an important objective. 
UV exposure was evaluated as a strategy to induce synthesis of UV protectants, higher lipid 
productivity, and a high lipid-saturation index in the cyanobacterium Lyngbya purpurem UTEX LB 
2716. While UVA stimulated the highest production of lipids and the largest amount of 
mycosporine-like amino acids (MAAs), UVB lead to greater generation of MAAs, which correlated 
to higher antioxidant activity. UVB also showed a shift towards saturated fatty acids, such as C16:0 
and C18:0, over unsaturated fatty acids, whereas UVA showed a shift towards the unsaturated 
fatty acids. In summary, UVB induced the highest MAAs production, anti-oxidant activity, and lipid 
saturation, and its yield of crude lipids and extracted FAME was only slightly lower than with UVA. 
© 2020 Elsevier Ltd 
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Diet-Induced Obesity: Role of Adipokines Expression 
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Rodríguez A.S., Del Toro Arreola S., Bueno-Topete M.R., Muñoz-Valle J.F., González Hita M.E., 

Domínguez-Rosales J.A., Armendáriz-Borunda J., Bastidas-Ramírez B.E. 

Article 

Excess of visceral adipose tissue (VAT) characteristic of obesity leads to a proinflammatory state 
disrupting the insulin signaling pathway, triggering insulin resistance (IR) and inflammation, the 
main processes contributing to obesity comorbidities. Ursolic acid (UA), a pentacyclic triterpenoid 
occurring in a variety of plant foods, exhibits anti-inflammatory properties. The aim of this study 
was to evaluate UA effects on IR, hyperinsulinemia, and inflammation in experimental diet-
induced obesity. Forty male Wistar rats were randomly assigned to eight groups (n = 5). One group 
was used for time 0. Three groups were labeled as OBE (control): receiving high-fat diet (HFD; fat 
content 45.24% of energy) during 3, 6, or 9 weeks; three groups UA-PREV: exposed to 
simultaneous HFD and UA during 3, 6, or 9 weeks to evaluate UA preventive effects; one group 
UA-REV: receiving HFD for 6 weeks, followed by simultaneous HFD and UA for three additional 
weeks to analyze UA reversal effects. Measurements were performed after 3, 6, or 9 weeks of 
treatment. Adiposity was calculated by weighing VAT after sacrifice. Serum markers were 
quantified through colorimetric and enzyme-linked immunosorbent assay methods. VAT 
adipokines RNAm expression was evaluated by quantitative reverse transcriptase-polymerase 
chain reaction. Data were analyzed by Kruskal-Wallis and Mann-Whitney U tests. UA significantly 
decreased adiposity, IR, hyperinsulinemia, triacylglycerides, and cholesterol levels, and also VAT 
mRNA expression of MCP-1 (monocyte chemoattractant protein-1), IL (interleukin)-1β and IL-6, 
concomitantly increasing adiponectin levels. UA metabolic effects demonstrated in this study 
support its potential therapeutic utility to improve IR, hyperinsulinemia, and inflammation 
observed in obesity and diabetes. © Mary Ann Liebert, Inc., publishers, and Korean Society of 
Food Science and Nutrition 2020. 
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Article 

The sterilization processes of nanoparticles (NP) by autoclaving and filtration are two of the most 
utilized methods in the pharmaceutical industry but are not always a viable option. For this 
reason, the search for alternative options such as UV and gamma radiation is of interest. In this 
work, we evaluated both types of sterilization on two types of NP in solid state widely employed in 
the literature for biomedical applications, poly-(ε-caprolactone) and poly(D, L-lactide-co-glycolide) 
acid NP stabilized with polyvinyl alcohol. Physicochemical properties and cell viability were studied 
pre-and post-sterilization. The efficiency of irradiation sterilization was performed by a test of 
sterility using 1 x 108 CFU/mL of Escherichia coli, Staphylococcus aureus, and Candida albicans. 
Microbiological monitoring revealed that both methods were sufficient for sterilization. After the 
UV irradiation sterilization (100 μJ/cm2), no substantial changes were observed in the 
physicochemical properties of the NP or in the interaction or morphology of human glial cells, 
though 5 and 10 kGy of gamma irradiation showed slight changes of NP size as well as a decrease 
in cell viability (from 100 μg/mL of NP). At 5 kGy of radiation doses, the presence of trehalose as 
cryoprotectant reducesthe cell damage with high concentrations of NP, but this did not occur at 10 
kGy. Therefore, these methods could be highly effective and low-processing-time options for 
sterilizing NP for medical purposes. However, we suggest validating each NP system because these 
generally are of different polymer-composition systems. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Effective Demand Forecasting Model Using Business Intelligence Empowered 
with Machine Learning 
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Article 

In the modern era business intelligence (BI) has a pivotal role in articulating a strategy and taking 
correct measures based on data. Business intelligence plays a pivotal role in an inevitable decision 
support system that enables the enterprise to perform analysis on data and throughout the 
process of business. Machine learning predicts the forecasting of future demands of the 
enterprises. Demand forecasting is one of the main decision-making tasks of enterprise. For 
demand forecasting first raw sales data is collected from the market, then according to data, the 
future sale/product demands are forecasted. This prediction is based on collected data that 
compiles through different sources. The machine learning engine executes data from different 
modules and determines the weekly, monthly, and quarterly demands of goods/commodities. In 
demand forecasting, its perfect accuracy is non-compromising, the more accurate system model is 
more efficient. Furthermore, we test the efficiency by comparing the predicted data with actual 
data and determine the percentage error. Simulation results show that after applying the 
purposed solution on real-time organization data, we get up to 92.38 % accuracies for the store in 
terms of intelligent demand forecasting. © 2013 IEEE. 
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Effective medium theory to the description of plasmonic resonances: Role of 
Au and Ti nanoparticles embedded in MoO3 thin films 

Morales-Luna G., Morales-Luna M. 

Article 

The growing interest in functional transition metal oxides for efficient energy consumption or in 
the bio-sensing process; indicates that is necessary to develop a new theoretical method that 
describes experiments. This article presents a new theoretical methodology to characterize 
molybdenum trioxide (MoO3) thin films doped with resonant gold – nanoparticles (Au – NPs) and 
non-resonant titanium – nanoparticles (Ti – NPs). The modulation of surface plasmon resonance 
(SPR) and the implications in the MoO3 transmittance spectrum is described by applying an 
effective medium theory. The transmittance modulation was modified by variating three 
parameters, the radius of the NPs, the concentration of the NPs as well as the variation of the 
MoO3 thin films thickness. It was found that the nanoparticles concentration is the most 
important parameter in the transmittance modulation. Additionally, the orthorhombic and 
monoclinic structure of MoO3 was studied, from which it was obtained that the monoclinic 
structure of the MoO3 doped with Au – NPs favors the reduction in the transmittance values in 
the visible region which is associated with the increase of the SPR signal. Similar analyses are 
performed for non-resonant nanoparticles such as Ti, where it was found that optical modulation 
is not as marked as the case of gold nanoparticles. © 2020, The Author(s). 
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Article 

The two-scale asymptotic homogenization method is used to find closed-form formulas for 
effective properties of periodic multi-phase fiber-reinforced composites where constituents have 
complex-valued transport properties and parallelogram unit cells. An antiplane problem relevant 
to linear elasticity is formulated in the frame of transport properties. The application of the 
method leads to the need of solving some local problems whose solution is found using potential 
theory and shear effective coefficients are explicitly obtained for n-phase fiber-reinforced 
composites. Simple formulae are explicitly given for three- and four-phase fiber-reinforced 
composites. The broad applicability, accuracy and generality of this model is determined through 
comparison with other methods reported in the literature in relation to shear elastic moduli and 
several transport problems of multi-phase fiber-reinforced composites in their realm, such as 
conductivity in a biological context and permittivity leading to gain and loss enhancement of 
dielectrics. Also, the example of gain enhancement of inertial mass density is looked into. Good 
agreement with other theoretical approaches is obtained. The formulas may be useful as 
benchmarks for checking experimental and numerical results. © 2020 Elsevier Ltd 
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fermentation products on plasma carbonyl-metabolome and fecal bacterial 

community of beef steers 
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Article 

Background: Previous studies have evaluated the metabolic status of animals fed direct-fed 
microbial (DFM) using enzyme-based assays which are time-consuming and limited to a few 
metabolites. In addition, little emphasis has been placed on investigating the effects of DFM on 
hindgut microbiota. We examined the effects of dietary supplementation of a blend of 
Saccharomyces cerevisiae-based DFM and fermentation products on the plasma concentrations of 
carbonyl-containing metabolites via a metabolomics approach, and fecal bacterial community, via 
16S rRNA gene sequencing, of beef steers during a 42-day receiving period. Forty newly weaned 
steers were randomly assigned to receive a basal diet with no additive (CON; n = 20) or a basal diet 
supplemented with 19 g of Commence™ (PROB; n = 20) for a 42-day period. Commence™ (PMI, 
Arden Hills, MN) is a blend of 6.2 × 1011 cfu/g of S. cerevisiae, 3.5 × 1010 cfu/g of a mixture of 
Enterococcus lactis, Bacillus subtilis, Enterococcus faecium, and Lactobacillus casei, and the 
fermentation products of these aforementioned microorganisms and those of Aspergillus oryzae 
and Aspergillus niger. On d 0 and 40, rectal fecal samples were collected randomly from 10 steers 
from each treatment group. On d 42, blood was collected for plasma preparation. Results: A total 
number of 812 plasma metabolites were detected. Up to 305 metabolites [fold change (FC) ≥ 1.5, 
FDR ≤ 0.01] including glucose, hippuric acid, and 5-hydroxykynurenamine were increased by PROB 
supplementation, whereas 199 metabolites (FC ≤ 0.63, FDR ≤ 0.01) including acetoacetate were 
reduced. Supplementation of PROB increased (P ≤ 0.05) the relative abundance of Prevotellaceae 
UCG-003, Megasphaera, Dorea, Acetitomaculum, and Blautia. In contrast, the relative abundance 
of Elusimicrobium, Moheibacter, Stenotrophomonas, Comamonas, and uncultured bacterium 
belonging to family p-2534-18B5 gut group (phylum Bacteroidetes) were reduced (P ≤ 0.05). 
Conclusions: The results of this study demonstrated that supplementation of PROB altered both 
the plasma carbonyl metabolome towards increased glucose concentration suggesting an 
improved energy status, and fecal bacterial community, suggesting an increased hindgut 
fermentation of the beef steers. © 2020 The Author(s). 
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that enroll in a vocational orientation program develop an early interest in the profession. Their 
involvement generates a higher sense of personal wellbeing, as well as positive academic and 
professional outcomes. A program was developed for high school students to experience first-
hand what it means to work on health sciences. Two years after, the effects of the vocational 
program were assessed to analyze students’ motivation and satisfaction with their professional 
orientation. © 2020 The Authors 
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Effects of carrot puree with enhanced levels of chlorogenic acid on rat 
cognitive abilities and neural development 
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Jacobo-Velázquez D.A. 

Article 

In this study, the effect of carrot puree with enhanced levels of chlorogenic acid, obtained from 
carrots treated with wounding stress, on Lactobacillus concentration in microbiota, cognitive and 
brain development in two generations of rats was evaluated. Wistar rats were randomly assigned 
three different diets: control, 90% (w/w) control + 10% carrot puree (CP), and 90% control + 10% 
wounding stress carrot puree (WSCP). Wounding stress enhanced chlorogenic acid concentration 
~4 times when compared to untreated CP (522 mg/kg). Rats treated with WSCP and CP diets 
increased the counts of Lactobacillus in the gut microbiota as compared with the control group (p 
˂ 0.019) of the second generation. Myelin content of WSPC was significantly higher than control 
and CP groups in the first generation. In the second generation, myelin raised to 204 mg/g in 
WSCP group and this group had the highest RNA content. Overall, results indicate that WSCP 
improves brain development by increasing myelin concentration and RNA. © 2020, © 2020 The 
Author(s). Published with license by Taylor & Francis Group, LLC. 
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Effects of dietary supplementation with mulberry (Morus alba L.) leaf 
polysaccharides on immune parameters of weanling pigs 

Zhao X., Yang R., Bi Y., Bilal M., Kuang Z., Iqbal H.M.N., Luo Q. 

Article 

In this study, the effect of dietary supplementation of mulberry leaf polysaccharides (MLPs) on the 
immune parameters—i.e., the immune organ weight, serum immunoglobulins, cytokines, nitric 
oxide (NO) production, and insulin-Like growth factor-1 (IGF1) mRNA expression—of weanling pigs 
as a model animal was investigated. A total of 120 healthy weanling pigs (aged 28 ± 2 d) with the 
same body weights were randomly divided into four groups: (1) Control treatment (CT), basal diet 
(BD), (2) MLP low-dose treatment (MLT), 0.6 g/kg MLP + BD, (3) MLP high-dose treatment (MHT), 
1.2 g/kg MLP + BD, and (4) antibiotic treatment (AT), 0.15 g/kg chlortetracycline + BD. The results 
revealed that the thymus and spleen indices were significantly increased (P < 0.05) in both MLT 
and MHT groups in comparison with the CT group, while the serum levels of immunoglobulin G 
(IgG), interleukin (IL)-1β, IL-2, IL-8, and interferon (IFN-γ) in the MLT group and IL-2, IL-6, and IFN-γ 
in the MHT group were also considerably greater (P < 0.05) than the corresponding levels in the CT 
group. The serum contents of IgG, IL-1β, IL-2, and IL-8 in the MLT group and IL-2 and IL-6 in the 
MHT group were significantly increased in comparison with the corresponding contents in the AT 
group (P < 0.05). The transformation rate of lymphocytes in the MLT and MHT groups was higher 
compared to the CT and AT groups. However, a notable difference was found between the MLT 
group and the two control groups. The peripheral lymphocyte NO production in the MLT, MHT, 
and AT groups was significant relative to the CT group. The expression levels of IGF1 mRNA in the 
liver and muscle longissimus tissues of both the MLT and MHT groups showed significant 
improvement (P < 0.05) over those in the CT group. Moreover, the IGF1 mRNA expression in the 
muscle longissimus from the MLT group was significantly higher than in the AT group. In 
conclusion, the results suggest that incorporating MLPs into the diets of weanling pigs improves 
the animals’ metabolisms and immune functions, and the effects of the MLT group were superior 
to those of both the MHT and AT groups. © 2019 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Article 

Seaweeds can generate changes in metabolism of lipids and consequently diminish cholesterol 
and other serum lipids in mammals. However, the consumption of marine algae may also alter 
function of other organs. Therefore, the aim of this research was to study the metabolism of lipids 
as well as the liver steatosis of Wistar male rats fed for two months with hyperlipidic diets 
composed of 20% of fat supplemented with 2.5% of seaweeds Ecklonia arborea or Silvetia 
compressa. Blood total cholesterol, lipoproteins, triglycerides and key hepatic enzymes were 
determined and liver histologies were also assessed. The two algae produced different results, 
while S. compressa reduced 18% total cholesterol, E. arborea increased it 5.8% compared to the 
animals fed the positive control. Rats fed the S. compressa supplemented diet comparatively had 
lower serum low density lipoproteins (54%) and triglycerides (69%) levels compared to 
counterparts fed the high-fat diet. Livers histologies of rats fed with the high-fat diets showed an 
evident lipid accumulation. However, the consumption of S. compressa diminished liver steatosis 
compared to E. arborea. Results herein indicate that S. compressa is a promising resource to 
decrease serum total cholesterol and low-density lipoproteins and hepatic tissue damage. Further 
investigations should be made to find out if the ingestion of marine algae extracts would decrease 
the accumulation of hepatic fat and consequently affects positively liver physiology. © 2020 
Elsevier B.V. 
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Effects of fermentation with probiotics on anti-nutritional factors and 
proximate composition of lupin (Lupinus mutabilis sweet). 

Romero-Espinoza A.M., Serna-Saldivar S.O., Dr., Vintimilla-Alvarez M.C., Briones-García M., Lazo-
Vélez M.A. 

Article 

Lupin (Lupinus mutabilis), known as chocho in Andean countries, is an ancient legume crop with 
high nutritional value especially in terms of protein. However, its consumption is limited due to 
the presence of anti-nutritional factors like alkaloids and oligosaccharides (RFOs). Two yeasts S 
cerevisiae and S. boulardii, and a mix of probiotic bacteria (PB) were inoculated in different 
proportions to lupin whole meals (WL), and fermented in semisolid state for 24 h. When compared 
to the control, all treatments showed significant differences (p < 0.05) on proximal composition 
and anti-nutritional factors. A higher degradation of oligosaccharides (27.3%–82.3%), phytic acid 
(61.9%–67.0%) and alkaloids (25.5%–36.7%) were observed in all experimental treatments. 
However, the alkaloid levels were not reduced to values lower than 0.07% considered safe for 
humans. Protein, fat and carbohydrates showed differences between control and experimental 
treatments, while crude fiber and ash only presented differences with the WL control. Statistical 
analyses of variations of proximate chemical composition and reduction of anti-nutritional factors 
indicated that combination of PB and yeasts can be effectively used to reduce levels of the anti-
nutritional factors associated to lupin. © 2020 Elsevier Ltd 
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Effects of inhaled nitric oxide on haemodynamics and gas exchange in 
children after having undergone cardiac surgery utilising cardiopulmonary 

bypass 

Villarreal E.G., Aiello S., Evey L.W., Flores S., Loomba R.S. 

Article 

Introduction: For CHD patients undergoing corrective surgery utilising cardiopulmonary bypass, 
post-operative inhaled nitric oxide has been administered to alleviate pulmonary hypertension. 
We performed a systematic review and meta-analyses to determine the effect of inhaled nitric 
oxide on haemodynamics, gas exchange, and hospitalisation characteristics in children 
immediately after cardiopulmonary bypass.Materials and methods: A systematic review of the 
literature was performed to identify full-text manuscripts in English. PubMed, EMBASE, and the 
Cochrane databases were queried. Once manuscripts were identified for inclusion, a list of all the 
endpoints in each manuscript was created. Endpoints with data present from two or more studies 
were then kept for pooled analyses. All endpoints included were continuous variables and so 
mean and standard deviation were utilised as the effect data for comparison.Results: A total of 
eight studies were deemed appropriate for inclusion. There were significant differences with 
decreases in mean pulmonary artery pressure of -6.82 mmHg, left atrial pressure of -1.16 mmHg, 
arteriovenous oxygen difference of -1.63, arterial carbon dioxide concentration of -2.41 mmHg, 
mechanical ventilation duration of -8.56 hours, and length of cardiac ICU stay duration of -0.91 
days. All significant variables achieved p < 0.001.Conclusion: Inhaled nitric oxide in children 
immediately after cardiopulmonary bypass decreases mean pulmonary artery pressure 
significantly and decreases the arterial carbon dioxide concentration significantly without 
significantly altering other haemodynamic parameters. This results in a statistically shorter 
duration of mechanical ventilation and cardiac ICU length of stay without altering overall hospital 
length of stay. © 2020 Cambridge University Press. All rights reserved. 
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Effects of Integration with a Consumer-Friendly Firm in a Cournot Duopoly 

Leal M., García A., Lee S.-H. 

Article 

We study the effects of uniting two separated markets, each monopolized by a firm, into a single 
integrated duopoly market. When one of the firms is consumer-friendly, we examine certain 
conditions under which integration turns out to be beneficial or detrimental to the actors 
involved. We show that consumers in the local market which the consumer-friendly firm is from 
may have their surplus reduced unless the firm has a cost disadvantage. We also find conditions 
under which the welfare of one market or the other can be reduced, even that of both 
simultaneously. Finally, we show that (i) it would be better that the firm is friendly only with the 
consumers of its original market and not with those of the global market and (ii) more competition 
in the presence of a consumer-friendly firm might not be beneficial to the local society. © 2019, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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EFFICIENCY OF BIOMETRIC RECOGNITION TECHNOLOGY BASED ON TYPING 
DYNAMICS IN MOOC 

MEDINA-LABRADOR M., GGOMEZ-ZERMENO M.G., DE LA GARZA L.A. 

Article 

One of the problems that require a solution in Massive Open Online Courses (MOOC) is the lack of 
identification and authentication of the students. Different investigations have been carried out 
through several navigation, physiological and behavioral methods, achieving different recognition 
scales. Biometric authentication by keystroke patterns (Ups&Downs) has been implemented in 
several MOOCs for the ease of the digital platforms of the offeror to solve the identification 
problem. The objective of this research is to analyze the independence of the keystroke tool of the 
other demographic, sociographic and behavioral variables within a MOOC, establishing an initial 
pattern, and two authentication measurements throughout the course. The results show that the 
keystroke is independent of the analyzed variables, and it is reliable to identify the students in 
qualitative tests with extension answers. © 2020 
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Efficient anchoring of nanostructured cadmium selenide on different kinds of 
carbon nanotubes 

Panecatl Bernal Y., Alvarado J., Rodríguez-Macias F.J., Juárez R.L., García-Gallegos J.C., Chávez-
Portillo M., Méndez-Rojas M.Á. 

Article 

We report a method for the efficient anchoring of cadmium selenide (CdSe) nanoparticles on the 
surface of different types of multi-walled carbon nanotubes (purified, N-doped, O-doped and 
exfoliated). Characterization using different types of electron microscopies (SEM, STEM, and TEM), 
energy dispersive spectroscopy (EDS) and x-ray diffraction showed well anchored CdSe 
nanoparticles (NP) on the nanotube surfaces, NP shapes and sizes varied with temperature and 
other synthesis conditions, and formed with good yields. The method here reported does not 
require previous activation of the carbon nanotube surface by chemical functionalization, nor the 
use of organic solvents, and the reaction proceeded in aqueous solutions, making this process 
simpler and more environmentally friendly than others. © 2020 IOP Publishing Ltd. 
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Efficient Luminosity Enhancement in Human Brain Images using Pulse-
Coupled Neural Networks  

Aguilar Domínguez K.S., Lavalle M.M., Sossa H. 

Article 

Digital images are widely used in the medicine area but these could be degraded by several 
factors. The images affected in its luminosity generate a problem for its correct analysis, since they 
have a short dynamic range and low contrast. The need to obtain good quality images and the 
tendency to increase the resolution of images, require new techniques to solve this problem in 
less time, that's why there is a need to looking for paradigms that would can take advantage of 
parallel computing such as Pulsed-Coupled Artificial Neural Networks. In this work, two methods 
based on the Intersection Cortical Model are proposed and implemented to enhance the 
luminosity in medical human brain image. Experiments shown that the proposed models are 
highly competitive. © 2020 Instituto Politecnico Nacional. All rights reserved. 
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Efficient method for the optimal economic operation problem in point-to-
point VSC-HVDC connected AC grids based on Lagrange multipliers 

Castro L.M., González-Cabrera N., Guillen D., Tovar-Hernández J.H., Gutiérrez-Alcaraz G. 

Article 

This paper describes a method based on Lagrange multipliers for efficiently solving the economic 
dispatch in power systems including point-to-point VSC-HVDC links. The proposed formulation 
bases on linear models of the AC systems and HVDC links where power losses are properly 
considered through incremental transmission loss factors. This timely formulation preserves 
suitable outcome accuracy while showing a greater computational efficiency than what is achieved 
with classical, nonlinear OPF methods. Its main features are demonstrated using two compelling 
test cases: a system accommodating one point-to-point VSC-HVDC link and another comprising 
multi-infeed HVDC connected AC power grids. Results of this approach are compared with those 
calculated by the nonlinear interior point method. It is confirmed that both fundamentally 
different approaches are in good agreement since errors smaller than 0.5% were obtained for 
generation costs, whereas the computational time was reduced by more than 60% with the 
introduced method. To show the method applicability in realistic power systems, the 10-generator 
New England Test system incorporating a VSC-HVDC link is studied. The DC link effect on system 
operation is examined for a 24-hour period dispatch thus demonstrating its usefulness, unrivalled 
modelling versatility and numerical efficiency with respect to existing approaches. © 2020 Elsevier 
B.V. 
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EGFR amplification induces increased DNA damage response and renders 
selective sensitivity to talazoparib (PARP inhibitor) in glioblastoma 

Wu S., Gao F., Zheng S., Zhang C., Martinez-Ledesma E., Ezhilarasan R., Ding J., Li X., Feng N., 
Multani A., Sulman E.P., Verhaak R.G., de Groot J.F., Heffernan T.P., Alfred Yung W.K., Koul D. 

Article 

Purpose: Exploration of novel strategies to extend the benefit of PARP inhibitors beyond BRCA-
mutant cancers is of great interest in personalized medicine. Here, we identified EGFR 
amplification as a potential biomarker to predict sensitivity to PARP inhibition, providing selection 
for the glioblastoma (GBM) patient population who will benefit from PARP inhibition therapy. 
Experimental Design: Selective sensitivity to the PARP inhibitor talazoparib was screened and 
validated in two sets [test set (n = 14) and validation set (n = 13)] of well-characterized patient-
derived glioma sphere-forming cells (GSC). FISH was used to detect EGFR copy number. DNA 
damage response following talazoparib treatment was evaluated by gH2AX and 53BP1 staining 
and neutral comet assay. PARP-DNA trapping was analyzed by subcellular fractionation. The 
selective monotherapy of talazoparib was confirmed using in vivo glioma models. Results: EGFR-
amplified GSCs showed remarkable sensitivity to talazoparib treatment. EGFR amplification was 
associated with increased reactive oxygen species (ROS) and subsequent increased basal 
expression of DNA-repair pathways to counterelevated oxidative stress, and thus rendered 
vulnerability to PARP inhibition. Following talazoparib treatment, EGFR-amplified GSCs showed 
enhanced DNA damage and increased PARP-DNA trapping, which augmented the cytotoxicity. 
EGFR amplification-associated selective sensitivity was further supported by the in vivo 
experimental results showing that talazoparib significantly suppressed tumor growth in EGFR-
amplified subcutaneous models but not in nonamplified models. Conclusions: EGFR-amplified cells 
are highly sensitive to talazoparib. Our data provide insight into the potential of using EGFR 
amplification as a selection biomarker for the development of personalized therapy. © 2019 
American Association for Cancer Research. 
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Electrochemical oxidation of acetaminophen and its transformation products 
in surface water: effect of pH and current density 

López Zavala M.Á., Vega D.A., Álvarez Vega J.M., Castillo Jerez O.F., Cantú Hernández R.A. 

Article 

Acetaminophen; Active chlorine species oxidation; Anodic oxidation; Current density effect; 
Transformation products; pH effect; Electrochemistry; Pharmaceutical chemistry; Environmental 
chemistry; Environmental engineering; Environmental health. © 2020 The Author(s)Several 
studies have been conducted worldwide to develop effective and affordable methods to degrade 
pharmaceuticals and their metabolites/intermediates/oxidation products found in surface water, 
wastewater and drinking water. In this work, acetaminophen and its transformation products 
were successfully degraded in surface water by electrochemical oxidation using stainless steel 
electrodes. The effect of pH and current density on the oxidation process was assessed and the 
oxidation kinetics and mechanisms involved were described. Additionally, the results were 
compared with those obtained in acetaminophen synthetic solutions. It was found that conducting 
the electrochemical oxidation at 16.3 mA/cm2 and pH 5, good performance of the process was 
achieved and not only acetaminophen, but also its transformation products were totally degraded 
in only 7.5 min; furthermore, small number of transformation products were generated. On the 
other hand, degradation rates of acetaminophen and its transformation products in surface water 
were much faster (more than 2.5 times) and the reaction times much shorter (more than 4.0 
times) than in synthetic solutions at all current densities and pH values evaluated. At pH 3 and pH 
5, greater soluble chlorine formation due to the higher HCl amount used to acidify the surface 
water solutions could enhance the degradation rates of acetaminophen and its transformation 
products. However, constituents of surface water (ions and solids) could also have an important 
role on the oxidation process because at pH 9 (non-acidified solutions) the degradation rates were 
also much greater and the reaction times were much shorter in surface water than in 
acetaminophen synthetic solutions. © 2020 The Author(s) 
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Electronic government and its impact on corruption perceptions in Latin 
America 

Trapero F.G.A., Parra J.C.V., de la Garza García J. 

Article 

Corruption is a serious problem for the Latin American region, which means that governments 
make great efforts to reduce this malaise afflicting their countries. This article examines if there is 
a difference in the levels to which electronic government (e-government) and transparency are 
being implemented in two blocks of Latin American countries through conglomerate analysis and 
ANOVA analysis. In the results of the study, countries were divided into two groups, making it 
possible to verify that the first block, which has driven digital government more decisively, has 
lower levels of perceived corruption than the second block. It is therefore concluded that e-
government can become a differentiator of corruption perceptions in this selection of countries. © 
2020 Inderscience Enterprises Ltd. 
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Electropolishing and anodization of titanium in water/ethylene glycol baths 
for the production of TiO2 nanotubes 

Rodríguez-Martínez O., Martínez L.M., Videa M. 

Article 

A greener methodology to grow TiO2 nanotubes in a non-corrosive, low-hazard, fluoride-free 
ethylene glycol/water electrolytic bath is presented. Results demonstrate that the formation of 
nanostructures by anodization of Ti foils in NaCl solutions requires glycol/water solutions with 
water contents (&gt; 50%) and moderate voltages (&lt; 30 V). Nanotube growth was dependent on 
the surface characteristics; anodization performed on mechanically polished surfaces showed that 
randomly oriented nanotubes grow on pits while vertically oriented TiO2 nanotubes were 
obtained on electropolished surfaces. An electropolishing methodology was developed to obtain 
surfaces with submicrometer roughness that favours the growth control of vertically oriented TiO2 
nanotubes. © 2020, Springer Nature B.V. 
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Emerging concerns of VOCs and SVOCs in coking wastewater treatment 
processes: Distribution profile, emission characteristics, and health risk 

assessment 

Saber A.N., Zhang H., Cervantes-Avilés P., Islam A., Gao Y., An W., Yang M. 

Article 

In this study, the distribution profiles, emission characteristics, and health risks associated with 43 
volatile and semi-volatile organic compounds, including 15 phenols, 18 polycyclic aromatic 
hydrocarbons (PAHs), 6 BTEX, and 4 other compounds, were determined in the wastewater 
treatment plant (WWTP) of a coking factory (plant C) and the succeeding final WWTP (central 
WWTP). Total phenols with a concentration of 361,000 μg L−1 were the predominant compounds 
in the influent wastewater of plant C, whereas PAHs were the major compounds in the final 
effluents of both coking WWTPs (84.4 μg L−1 and 30.7 μg L−1, respectively). The biological 
treatment process in plant C removed the majority of volatile organic pollutants (94.1%–99.9%). A 
mass balance analysis for plant C showed that biodegradation was the main removal pathway for 
all the target compounds (56.6%–99.9%) except BTEX, chlorinated phenols, and high molecular 
weight (MW) PAHs. Chlorinated phenols and high MW PAHs were mainly removed via sorption to 
activated sludge (51.8%–73.2% and 60.2%–75.9%, respectively). Air stripping and volatilization 
were the dominant mechanisms for removing the BTEX compounds (59.8%–73.8%). The total 
emission rates of the detected volatile pollutants from plant C and the central WWTP were 1,640 g 
d−1 and 784 g d−1, respectively. Benzene from the equalization basins of plant C and the central 
WWTP corresponded to the highest inhalation carcinogenic risks (1.4 × 10−3 and 3.2 × 10−4, 
respectively), which exceeded the acceptable level for human health (1 × 10−6) recommended by 
the United States Environmental Protection Agency. The results showed that BaP exhibited the 
highest inhalation non-cancer risk, with a hazard index ratio of 70 and 30 for plant C and the 
central WWTP, respectively. Moreover, the excess sludge generated during wastewater treatment 
should also be carefully handled because it adsorbed abundant PAHs and chlorinated phenols at 
coking plant C (58,000 μg g−1 and 3,500 μg g−1) and the central WWTP (622 μg g−1 and 54 μg 
g−1). © 2020 Elsevier Ltd 

Saber A.N., Zhang H., Cervantes-Avilés P., Islam A., Gao Y., An W., Yang M., (2020). Emerging concerns of 
VOCs and SVOCs in coking wastewater treatment processes: Distribution profile, emission characteristics, 
and health risk assessment. Environmental Pollution, vol. 265, ISSN: 2697491.



Emotional competencies and entrepreneurship: modeling universities 

Huezo-Ponce L., Fernández-Pérez V., Rodríguez-Ariza L. 

Article 

The goal of this study is to analyze the effect of emotional competencies on the entrepreneurial 
training received by students at a private university ecosystem using a modified version of Ajzen’s 
theory of planned behavior. The results are compared with another university ecosystem located 
in the same geographical area. This research offers practical implications for improving 
entrepreneurship programs that contribute to the promotion of the entrepreneurial and self-
employment capacity of university students. In order to accomplish this, we follow a theoretical 
model approach. After the scales are validated, two samples are selected to test the hypotheses. A 
first sample is a group of 1690 new university students at three universities in Guadalajara, 
Mexico, and a group of 217 students, who have been within a university’s entrepreneurial 
ecosystem for three years. Structural equation modeling is used to find the results of this research. 
Emotional Competences show differences in the model of the entrepreneurial intention of the 
private university and the public university, showing some paths to follow the universities. The 
permanence in a university gives some paths to follow for a private university with similare 
characteristics. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Empowering the workforce in post–covid-19 smart manufacturing systems 

Wuest T., Romero D., Cavuoto L.A., Megahed F.M. 

Article 

The coronavirus disease 2019 (COVID-19) pandemic has exposed many issues within the global 
value chains and caught many companies with their guard down during the early stages of their 
digital transformation. Several COVID-19 mitigation measures, such as travel restrictions, social 
distancing, and remote work were quickly introduced, and many manufacturing companies have 
struggled to keep their factories operational. As a result, smart technologies, such as artificial 
intelligence and wearables, have been rapidly deployed on the shop floor to mitigate the COVID-
19 impact with the short-term objective of keeping the workforce safe and the facilities compliant 
with the requirements to remain open. The majority of these newly introduced and rapidly 
deployed smart systems carry a significant price tag. This paper explores the impacts of this rapid 
adoption of smart technologies with regard to the workforce’s role in smart manufacturing 
systems during and post–COVID-19. Furthermore, we attempt to provide initial insights to the 
question: “what is the long-term impact and value of these rapidly deployed and sophisticated 
smart technologies in the post–COVID-19 Smart Manufacturing Systems”. Copyright © 2020 by 
ASTM International. 
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Enabling knowledge sharing through psychological safety in inter-
organisational arrangements 

Rivera A.E., Rodríguez-Aceves L., Mojarro-Duran B.I. 

Article 

Purpose: This study aims to generate additional insights into the relationship between knowledge 
sharing (KS) and psychological safety (PS) in an inter-organisational arrangement through the lens 
of the knowledge-based view and PS theory. Design/methodology/approach: A relational data 
survey was designed to collect systematic information from key actors in two manufacturing 
organisations. The questionnaire assessed KS as the dependent variable and four independent 
variables – three behavioural (respect, tolerance, trust) and one contextual (suitable working 
environment) – as proxies of PS. The multiple regression quadratic assignment procedure was 
used to analyse the effect of PS on KS. Findings: This paper strengthens the findings of previous 
studies that identify PS as a relevant antecedent of KS in organisations. Additionally, the paper also 
suggests that a relational approach is more relevant to understand PS as a group concept 
measured through networks of respect, tolerance, trust and suitable working environments. 
Practical implications: This study may help managers identify ways in which they can strengthen 
the work-related relationships when such behavioural and contextual variables occur in inter-
organisational arrangements, and thus obtaining additional relational rents based on an increase 
in KS. Originality/value: This study contributes to the literature on how KS in organisations is 
driven by behavioural and contextual variables that can be operationalised as PS. Moreover, this 
study expands the understanding of previous research on PS by taking a relational approach to its 
conceptualisation and measurement within a Latin American context. © 2020, Emerald Publishing 
Limited. 
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Encapsulation of an insulin-modified phosphatidylcholine complex in a self-
nanoemulsifying drug delivery system (SNEDDS) for oral insulin delivery 

Bravo-Alfaro D.A., Muñoz-Correa M.O.F., Santos-Luna D., Toro-Vazquez J.F., Cano-Sarmiento C., 
García-Varela R., García H.S. 

Article 

Insulin is a dimeric hormone commonly administered by subcutaneous injection as the primary 
treatment for diabetes. This strategy, while efficient, does carry potential complications i.e., 
lipodystrophy with a decrease in absorption and also possible infections, caused by constant 
injectable punctures or lack of hygiene measures at the time of administration. Unfortunately, 
orally administered insulin has low bioavailability. In the present study we developed a complex 
based on insulin and modified or unmodified phosphatidylcholine, in order to encapsulate the 
hormone in a self-nanoemulsifying drug delivery system (SNEDDS) incorporating 2.5% (w t%) of 
the complex and managing to form nanoemulsions with particle sizes of 20–44 nm. SNEDDS were 
subjected to in vitro gastrointestinal conditions, showing a 35.7% bioavailability upon reaching the 
final phase of the simulated small intestine. In an in vivo study, Wistar rats with induced diabetes 
showed a 36.1% reduction in blood glucose levels after 4 h of administering the modified 
phospholipid SNEDDS, and a 1.8% bioavailability with respect to the subcutaneous application of 
insulin. © 2020 Elsevier B.V. 
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Endobronchial ultrasound- guided transbronchial needle aspiration for 
mediastinal lymph node staging in patients with typical pulmonary carcinoids 

Vial M.R., Nasim F., La Garza H.D., Ost D.E., Casal R.F., Eapen G.A., Jimenez C., Grosu H.B. 

Article 

Background: Pulmonary carcinoids, which are well-differentiated lung neuroendocrine carcinomas, 
account for only 1–2 % of primary lung malignancies. Although fluorodeoxyglucose positron-
emission tomography/computed tomography performs poorly in the identification of mediastinal 
lymph node metastases, particularly for pulmonary carcinoids, endobronchial ultrasound-guided 
(EBUS) transbronchial needle aspiration (TBNA) may be a useful means of preoperative nodal 
assessment in patients with these conditions. However, the diagnostic performance of EBUS TBNA 
is unknown. This study was designed to determine the sensitivity of EBUS for mediastinal staging 
in patients with typical carcinoid. Study design and methods: A retrospective review of all patients 
with carcinoids who underwent EBUS TBNA and/or surgical resection with lymphadenectomy at 
The University of Texas MD Anderson Cancer Center was performed. The sensitivity of EBUS –
TBNA in diagnosis of mediastinal lymph node metastases was determined. Results: Of the 212 
patients with pulmonary carcinoids we identified, 137 had surgery with no preoperative EBUS 
TBNA, 68 had EBUS TBNA followed by surgery, and 7 had EBUS TBNA only. The sensitivity rate for 
EBUS TBNA in diagnosis of mediastinal lymph node metastases was 77.78 % overall (95 % CI, 
57.7−91.3%) and it was 87.5 % (95 % CI, 67.6−97.3%) when we considered only patients with EBUS 
TBNA-accessible lymph nodes. Discussion: The sensitivity of EBUS TBNA for diagnosis of 
mediastinal lymph node metastases of pulmonary carcinoids was slightly lower than that reported 
previously for non-small cell lung cancer. Preoperative EBUS TBNA identified nodal metastases not 
previously identified by imaging. © 2020 Elsevier B.V. 
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Endovascular Treatment of Ischemic Stroke in a Developing Country 

Marquez-Romero J.M., Góngora-Rivera F., Hernández-Curiel B.C., Aburto-Murrieta Y., García-
Cazares R., Delgado-Garzón P., Murillo-Bonilla L.M., Ochoa-Solórzano M.A. 

Article 

Background: There is inequality in access to recent advancements in endovascular treatment of 
acute ischemic stroke (AIS), and Mexico is unusually sensitive to such inequality. Aims: To report 
the initial experience of the Mexican Endovascular Reperfusion Registry (MERR). Methods: The 
MERR is an academic, independent, prospective, multicenter, observational registry of patients 
treated with endovascular reperfusion techniques in Mexican hospitals. The registry includes 
information on demographic and clinical characteristics, diagnostic procedures, treatments, 
selected time metrics, and outcomes. Results: In all, 49 (57.1% female) patients from 8 centers 
were included and had the following characteristics: median National Institute of Health Stroke 
Scale score, 16; median Alberta Stroke Program Early CT Score score, 9; received intravenous 
tissue-type plasminogen activator, 49%; and treated with mechanical devices, 39 (79.6%), 
including 20 treated with stent retriever alone, 2 with retriever and intra-arterial thrombolysis 
(IAt), 10 with catheter aspiration (4 in combination with IAt), 6 with a combination of catheter 
aspiration and stent retriever, and 1 with IAt followed by balloon angioplasty. Recanalization (TICI 
2b or better) was achieved in 69.4% of the patients. The median clot to recanalization time was 30 
minutes. A modified Rankin scale ≤2 was achieved in 44.9% of the patients, and 68.2% of these 
were treated with stent retriever (P =.011). Procedure-related morbidity was 12.2%, 7 patients 
presented intracerebral hemorrhage (71.4% asymptomatic), and all-cause mortality was 6.1%. 
Conclusions: Endovascular treatment of AIS in Mexico is feasible and has an efficacy comparable to 
that of other countries. Still, many challenges remain, especially pertaining to high costs and 
difficulties in equality in access to treatment. © The Author(s) 2020. 
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End-to-end automated guided modular vehicle 

Curiel-Ramirez L.A., Ramirez-Mendoza R.A., Bautista-Montesano R., Bustamante-Bello M.R., 
Gonzalez-Hernandez H.G., Reyes-Avedaño J.A., Gallardo-Medina E.C. 

Article 

Autonomous Vehicles (AVs) have caught people's attention in recent years, not only from an 
academic or developmental viewpoint but also because of the wide range of applications that 
these vehicles may entail, such as intelligent mobility and logistics, as well as for industrial 
purposes, among others. The open literature contains a variety of works related to the subject. 
They employ a diversity of techniques ranging from probabilistic to ones based on Artificial 
Intelligence. The increase in computing capacity, well known to many, has opened plentiful 
opportunities for the algorithmic processing needed by these applications, making way for the 
development of autonomous navigation, in many cases with astounding results. The following 
paper presents a low-cost but high-performance minimal sensor open architecture implemented 
in a modular vehicle. It was developed in a short period of time, surpassing many of the currently 
available solutions found in the literature. Diverse experiments were carried out in the controlled 
and circumscribed environment of an autonomous circuit that demonstrates the efficiency of the 
applicability of the developed solution. © 2020 by the authors. 
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End-user software development: Effectiveness of a software engineering-
centric instructional strategy 

Fronza I., Corral L., Pahl C. 

Article 

Aim/Purpose This work aims to introduce and evaluate an instructional strategy that aids end-
users with developing their software products during intensive project-based events. Background 
End-users produce software in the labor market, and one of the challenges for End-User Software 
Engineering (EUSE) is the need to create functional software products without a formal education 
in software development. Methodology In this work, we present an instructional strategy to 
expose end-users to Ag-ile-based Software Engineering (SE) practices and enhance their ability to 
de-veloping high-quality software. Moreover, we introduce a SE approach for the collection of 
metrics to assess the effectiveness of the instructional strat-egy. We conducted two case studies 
to validate the effectiveness of our strat-egy; the comprehensive analysis of the outcome products 
evaluates the strat-egy and demonstrates how to interpret the collected metrics. Contribution This 
work contributes to the research and practitioner body of knowledge by leveraging SE centric 
concepts to design an instructional strategy to lay the foundations of SE competencies in 
inexperienced developers. This work pre-sents an instructional strategy to develop SE 
competencies through an inten-sive and time-bound structure that may be replicated. Moreover, 
the present work introduces a framework to evaluate these competencies from a prod-uct-centric 
approach, specialized for non-professional individuals. Finally, the framework contributes to 
understanding how to assess software quality when the software product is written in non-
conventional, introductory program-ming languages. Findings The results show the effectiveness 
of our instructional strategy: teams were successful in constructing a working software product. 
However, participants did not display a good command of source code order and structure. 
Recommendations for Practitioners Our instructional strategy provides practitioners with a 
framework to lay foundations in SE competencies during intensive project-based events. Based on 
the results of our case studies, we provide a set of recommendations for educational practice. 
Recommendations for Researchers We propose an assessment framework to analyze the 
effectiveness of the in-structional strategy from a SE perspective. This analysis provides an overall 
picture of the participants' performance; other researchers could use our framework to evaluate 
the effectiveness of their activities, which would con-tribute to increasing the possibility of 
comparing the effectiveness of differ-ent instructional strategies. Impact on Society Given the 
number of end-user developers who create software products without a formal SE training, 
several professional and educational contexts can benefit from our proposed instructional strategy 
and assessment frame-work. Future Research Further research can focus on improving the 
assessment framework by in-cluding both process and product metrics to shed light on the 
effectiveness of the instructional strategies. © 2020 Informing Science Institute. 
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Energy commitment for a power system supplied by multiple energy carriers 
system using following optimization algorithm 

Dehghani M., Mardaneh M., Malik O.P., Guerrero J.M., Morales-Menendez R., Ramirez-Mendoza 
R.A., Matas J., Abusorrah A. 

Article 

In today's world, the development and continuation of life require energy. Supplying this energy 
demand requires careful and scientific planning of the energy provided by a variety of products, 
such as oil, gas, coal, electricity, etc. A new study on the operation of energy carriers called Energy 
Commitment (EC) is proposed. The purpose of the EC is to set a pattern for the use of energy 
carriers to supply energy demand, considering technical and economic constraints. EC is a 
constrained optimization problem that can be solved by using optimization methods. This study 
suggests the Following Optimization Algorithm (FOA) to solve the EC problem to achieve technical 
and economic benefits. Minimizing energy supply costs for the total study period is considered as 
an objective function. The FOA simulates social relationships among the community members who 
try to improve their community by following each other. Simulation is carried out on a 10-unit 
energy system supplied by various types of energy carriers that includes transportation, 
agriculture, industrial, residential, commercial, and public sectors. The results show that the 
optimal energy supply for a grid with 0.15447 Millions of Barrels of Oil Equivalent (MBOE) of 
energy demand costs 9.0922 millions dollar for a 24-h study period. However, if the energy supply 
is not optimal, the costs of operating energy carriers will increase and move away from the 
optimal economic situation. The economic distribution of electrical demand between 10 power 
plants and the amount of production units per hour of the study period is determined. The EC 
outputs are presented, which include an appropriate pattern of energy carrier utilization, energy 
demand supply costs, appropriate combination of units, and power plant production. The behavior 
and process of achieving the answer in the convergence curve for the implementation of FOA on 
EC indicates the exploration and exploitation capacity of FOA. Based on the simulated results, EC 
provides more information than Unit Commitment (UC) and analyzes the network more efficiently 
and deeply. © 2020 by the authors. 
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Energy-Efficient Centrally Controlled Caching Contents for Information-
Centric Internet of Things 

Asmat H., Ullah F., Zareei M., Khan A., Mohamed E.M. 

Article 

The IoT devices produce a massive amount of content compared to the host-centric (IP-based) 
network. The IP-based network has no strengthened capabilities to handle the growing traffic of 
the IoT network. The existing research is focusing on proposing Information Centric Network (ICN) 
framework with potential replacement of IP-based network. Using the caching technique in ICN 
based IoT significantly strengthen the resource-constrained IoT devices, by reducing the access 
time with optimized energy consumption. Thus, this paper proposes a caching scheme for IoT 
contents, known as Central Control Caching (CCC) Scheme. This scheme positions a central entity 
between different autonomous systems that manage caching and updates the content, by keeping 
information in a table regarding different contents present on different autonomous systems. This 
information is utilized when cached contents are exchanged among different autonomous 
systems. Furthermore, when contents becomes stale, the same information is used to identify the 
autonomous systems with a copy of the outdated content. The simulation results show that the 
proposed scheme has outperformed in terms of reduced energy consumption, response latency, 
and cache-hit compared to state-of-the-art works. © 2013 IEEE. 
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Engaging My Gen Z Class: Teaching with Memes 

Mendez-Reguera A., Lopez Cabrera M.V. 

Article 

Fostering engagement in a traditional setting with Generation Z learners was difficult enough; to 
do so online, while most educators are battling with technology, poses an even harder challenge 
amid the pandemic. In an unconventional assignment, students were asked to create an Internet 
meme to explain any immunology class themes. © 2020, International Association of Medical 
Science Educators. 
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Engineering and evaluation of forcespun functionalized carbon nano-onions 
reinforced poly (ε-caprolactone) composite nanofibers for pH-responsive 

drug release 

Mamidi N., Zuníga A.E., Villela-Castrejón J. 

Article 

Nanofibers and smart polymers are potentially fascinating biomaterials for the sustained release 
of therapeutic agents and tissue engineering applications. The current study describes a new class 
of pH-controlled polycaprolactone/mercaptophenyl methacrylate functionalized carbon nano-
onions (PCL/f-CNOs) composite nanofibers by Forcespinning® (FS) with a sustained drug release 
profile. The morphology and structural characteristics of PCL/f-CNOs nanofibers were scrutinized 
by Scanning electron microscopy (SEM) and Fourier transform infrared spectroscopy (FTIR), 
respectively. The morphological results revealed that FS provided homogeneous and bead free 
nanofibers with average diameters from approximately 215 nm to 596 nm. PCL/f-CNOs composite 
fibers exhibited pH-responsive release of DOX over 15 days; pH 6.5 showed 87%, and pH 5.0 
presented around 99% of DOX release. Drug release measurements showed that the π-π stacking 
interactions between DOX and f-CNOs have led to a controlled DOX release from forcespun PCL/f-
CNOs fibers. Owing to the f-CNOs amalgamation, PCL/f-CNOs fibers unveiled enhanced tensile 
strength (3.16 MPa) as compared to pristine PCL fibers. It reveals the magnitude of colloidal 
stability and physisorption of f-CNOs within the PCL matrix. Besides, the in-vitro cell viability was 
measured with human fibroblast cells, and good viability was observed. Nevertheless, DOX 
embedded pH-responsive PCL/f-CNOs composite nanofibers may show potential applications in 
the biomedical research area. © 2020 Elsevier B.V. 
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Engineering education for smart 4.0 technology: a review 

Hernandez-de-Menendez M., Escobar Díaz C.A., Morales-Menendez R. 

Article 

Industry 4.0 (I4), defined as the integration of information and communication technology with 
industrial advances to develop digital factories, will transform production processes by making 
them more efficient, green, and flexible. Manufacturers must overcome barriers to implement this 
approach; one of them is the lack of qualified talent to manage I4 systems. This paper is a review 
of the state-of-art of I4. The goal of this research is to describe the technologies that are enablers 
of I4, analyze the human talent needed and the qualifications (competencies/skills) required to 
manage I4 systems, describe the courses and practices that leading universities in engineering and 
technology are teaching for developing the I4 workforce, and provide a look to the future by 
presenting trends related to education in I4. Autonomous robots, simulation, horizontal and 
vertical integration, the Industrial Internet of Things, additive manufacturing, augmented reality, 
cybersecurity, the cloud, and Big Data and analytics are technologies considered pillars of the I4 
approach. Nowadays, there are universities already offering programs related to I4. These range 
from those aimed at presenting the concepts of I4 to those in which students learn how to handle 
related technologies in real work in global enterprises. I4 is still evolving, and we present only a 
glimpse of what is required based on its current state. Continuous review of the I4 environment is 
necessary to determine opportunely the path that it will follow and, in consequence, the needs 
that will emerge in areas such as curricula content, competency requirements, and technologies. 
© 2020, Springer-Verlag France SAS, part of Springer Nature. 
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Enhanced catalytic dye decolorization by microencapsulation of laccase from 
P. Sanguineus CS43 in natural and synthetic polymers 

Lopez-Barbosa N., Campaña A.L., Cruz J.C., Ornelas-Soto N., Osma J.F. 

Article 

Polymeric microcapsules with the fungal laccase from Pycnoporus sanguineus CS43 may represent 
an attractive avenue for the removal or degradation of dyes fromwastewaters. Microcapsules of 
alginate/chitosan (9.23±0.12μm) and poly(styrenesulfonate) (PSS) (9.25±0.35μm) were 
synthesized and subsequently tested for catalytic activity in the decolorization of the diazo dye 
Congo Red. Successful encapsulation into the materials was verified via confocal microscopy of 
labeled enzyme molecules. Laccase activity was measured as a function of time and the initial 
reaction rates were recovered for each preparation, showing up to sevenfold increase with respect 
to free laccase. The ability of substrates to diffuse through the pores of the microcapsules was 
evaluated with the aid of fluorescent dyes and confocal microscopy. pH and thermal stability were 
also measured for encapsulates, showing catalytic activity for pH values as low as 4 and 
temperatures of about 80 °C. Scanning electron microscope (SEM) analyses demonstrated the 
ability of PSS capsules to avoid accumulation of byproducts and, therefore, superior catalytic 
performance. This was corroborated by the direct observation of substrates diffusing in and out of 
the materials. Compared with our PSS preparation, alginate/chitosan microcapsules studied by 
others degrade 2.6 times more dye, albeit with a 135-fold increase in units of enzyme per mg of 
dye. Similarly, poly(vinyl) alcohol microcapsules from degrade 1.7 times more dye, despite an 
eightfold increase in units of enzyme per mg of dye. This could be potentially beneficial from the 
economic viewpoint as a significantly lower amount of enzyme might be needed for the same 
decolorization level achieved with similar encapsulated systems. © 2020 by the authors. 
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Enhanced exosome-mediated delivery of black bean phytochemicals 
(Phaseolus vulgaris L.) for cancer treatment applications 

Donoso-Quezada J., Guajardo-Flores D., González-Valdez J. 

Article 

Exosomes are a subpopulation of membrane-derived cellular vesicles (30−150 nm) that play an 
important role in intercellular communication. Because of their natural function as nanocarriers, 
several applications have been developed for these nanovesicles, including drug delivery. Here we 
loaded saponins and flavonoids obtained from a black bean extract (Phaseolus vulgaris L.) with 
antiproliferative activity into exosomes extracted from different cell lines to induce an enhanced 
response in vitro. We demonstrated that exosomes can be loaded with at least three different 
phytochemicals in a one-step process to deliver these compounds to recipient cells. Moreover, we 
found that the bioactivity of the exosomal extract is greater than those observed in other 
formulations of the same extract. Our results suggest that exosomes are a promising alternative 
for improved delivery of complex mixtures of bioactive compounds, such as plant extracts. 
Therefore, future applications for these nanovesicles may include the development of new 
products for human use with enhanced nutraceutical properties. © 2020 
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Enhanced He's frequency-amplitude formulation for nonlinear oscillators 

Elías-Zúñiga A., Palacios-Pineda L.M., Jiménez-Cedeño I.H., Martínez-Romero O., Olvera-Trejo D. 

Article 

In this article, a trial residual Jacobi elliptic weighted function is introduced to obtain the 
frequency-amplitude expression of nonlinear oscillators using He's formulation. Simulation results 
show an improvement in the accuracy of the frequency values when compare to numerical 
integration simulations. © 2020 The Authors 
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Enhanced In Vivo Vascularization of 3D-Printed Cell Encapsulation Device 
Using Platelet-Rich Plasma and Mesenchymal Stem Cells 

Paez-Mayorga J., Capuani S., Farina M., Lotito M.L., Niles J.A., Salazar H.F., Rhudy J., Esnaola L., 
Chua C.Y.X., Taraballi F., Corradetti B., Shelton K.A., Nehete P.N., Nichols J.E., Grattoni A. 

Article 

The current standard for cell encapsulation platforms is enveloping cells in semipermeable 
membranes that physically isolate transplanted cells from the host while allowing for oxygen and 
nutrient diffusion. However, long-term viability and function of encapsulated cells are 
compromised by insufficient oxygen and nutrient supply to the graft. To address this need, a 
strategy to achieve enhanced vascularization of a 3D-printed, polymeric cell encapsulation 
platform using platelet-rich plasma (PRP) and mesenchymal stem cells (MSCs) is investigated. The 
study is conducted in rats and, for clinical translation relevance, in nonhuman primates (NHP). 
Devices filled with PRP, MSCs, or vehicle hydrogel are subcutaneously implanted in rats and NHP 
and the amount and maturity of penetrating blood vessels assessed via histopathological analysis. 
In rats, MSCs drive the strongest angiogenic response at early time points, with the highest vessel 
density and endothelial nitric oxide synthase (eNOS) expression. In NHP, PRP and MSCs result in 
similar vessel densities but incorporation of PRP ensues higher levels of eNOS expression. Overall, 
enrichment with PRP and MSCs yields extensive, mature vascularization of subcutaneous cell 
encapsulation devices. It is postulated that the individual properties of PRP and MSCs can be 
leveraged in a synergistic approach for maximal vascularization of cell encapsulation platforms. © 
2020 Wiley-VCH GmbH 
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Enhanced process integration for the extraction, concentration and 
purification of di-acylated cyanidin from red cabbage 

Valencia-Arredondo J.A., Hernández-Bolio G.I., Cerón-Montes G.I., Castro-Muñoz R., Yáñez-
Fernández J. 

Article 

Anthocyanins are currently one of the most important pigments in the plants with great proven 
health-promoting benefits, however, their unstable chemical nature makes difficult their 
purification process. This work proposes the integration of two stages for the separation and 
purification of the pigments from red cabbage leaves. For the first stage, the acidified extract, 
containing 32.05 mg cyanidin-3-glucoside per milliliter (mg ECyn-3-glu•L−1), was subjected to 
micro, ultrafiltration and adsorption processes, allowing to concentrate up to 3221.45 mg ECyn-3-
glu•L−1 of the pigments after an adsorption process. In the second stage, the pigments were fully 
fractionated by molecular exclusion chromatography, reverse-phase vacuum liquid 
chromatography and semi-preparative chromatography, isolating the stable di-acylated cyanidin 
with antioxidant activity. Finally, purified fractions were also analyzed by NMR analysis. © 2019 
Elsevier B.V. 
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Enhanced wireless channel estimation through parametric optimization of 
hybrid ray launching-collaborative filtering technique 

Casino F., Lopez-Iturri P., Aguirre E., Azpilicueta L., Falcone F., Solanas A. 

Article 

In this paper, an enhancement of a hybrid simulation technique based on combining collaborative 
filtering with deterministic 3D ray launching algorithm is proposed. Our approach implements a 
new methodology of data depuration from low definition simulations to reduce noisy simulation 
cells. This is achieved by processing the maximum number of permitted reflections, applying 
memory based collaborative filtering, using a nearest neighbors' approach. The depuration of the 
low definition ray launching simulation results consists on discarding the estimated values of the 
cells reached by a number of rays lower than a set value. Discarded cell values are considered 
noise due to the high error that they provide comparing them to high definition ray launching 
simulation results. Thus, applying the collaborative filtering technique both to empty and noisy 
cells, the overall accuracy of the proposed methodology is improved. Specifically, the size of the 
data collected from the scenarios was reduced by more than 40% after identifying and extracting 
noisy/erroneous values. In addition, despite the reduced amount of training samples, the new 
methodology provides an accuracy gain above 8% when applied to the real-world scenario under 
test, compared with the original approach. Therefore, the proposed methodology provides more 
precise results from a low definition dataset, increasing accuracy while exhibiting lower complexity 
in terms of computation and data storage. The enhanced hybrid method enables the analysis of 
larger complex scenarios with high transceiver density, providing coverage/capacity estimations in 
the design of heterogeneous IoT network applications. © 2013 IEEE. 
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Enhancement of a Green Supercapacitor with a Hydrogel/Carbon Nanotubes-
Based Electrolyte 

Pacheco M., Monroy M.F., Santana-Diaz A., Pacheco J., Valdivia-Barrientos R., Tu X., Gonzalez-
Pedroza A., Ramirez-Palma M.T. 

Article 

The purpose of this work is to suggest the conception of a supercapacitor using environment-
friendly materials, in addition to exhibiting good electrochemical performances. In order to lower 
the environmental footprint of supercapacitors, one current attempt in the literature is to replace 
efficient but toxic organic electrolytes by harmless, bio-friendly electrolytes such as a mixture of 
sodium salt with a hydrogel. However, those bio-friendly electrolytes have not been demonstrated 
yet to be a relevant alternative, as they are still not able of similar performances as toxic organic 
electrolytes. The work reported in this paper demonstrates, as a different approach, that the 
capacitance of a bio-friendly, hydrogel-based electrolyte combined with sodium salt can be 
significantly increased by adding carbon nanotubes (CNTs) to the gel. As a result, the 
supercapacitor using the CNT-loaded bio-friendly electrolyte has registered not only an enhanced 
capacitance, but also better energy and power densities compared to both the same but CNT-free 
electrolyte, and a toxic DMSO-based organic electrolyte. © 2002-2012 IEEE. 
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Enhancement of dynamic phasor estimation-based fault location algorithms 
for AC transmission lines 

Guillen D., Salas C., Fernando Sanchez-Gomez L., Castro L.M. 

Article 

A new technique to improve fault location methods in AC transmission lines is introduced in this 
study. The identification of fault location is carried out using one-end fault location algorithms 
based on impedance through dynamic phasors. This timely approach relies upon the fact that a 
fault resistance may introduce errors in the distance estimation when a fault takes place. 
Therefore, active power variations caused by the fault are used to enhance the fault location 
algorithms, i.e. power losses increase during the fault period for non-zero fault resistances. The 
present approach is extensively evaluated, using ATP-EMPT software, which relies upon the 
computation of a compensation factor associated with the rate of change in the resistance during 
pre-fault and fault conditions. This is achieved through the estimated phasors for voltage and 
current. Furthermore, the dynamic phasor estimation technique Taylor-Kalman-Fourier Filter is 
compared against a static phasor method. The proposed approach is validated using three fault 
location algorithms which are evaluated under different fault conditions, such as fault inception, 
location, and fault resistance. Results show that this proposed technique improves the fault 
location including fault resistances by 3% with respect to existing approaches. © 2020 Institution 
of Engineering and Technology. All rights reserved. 
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Enhancing electrical and thermal properties of Al6061 parts by 
electrophoresis deposition of multi-walled carbon nanotubes 

Rodríguez-Salinas J., Hernández M.B., Cruz L.G., Martínez-Romero O., Ulloa-Castillo N.A., Elías-
Zúñiga A. 

Article 

The present research work focuses on depositing multi-walled carbon nanotubes (MWCNTs) onto 
aluminum parts to modify their electrical and thermal properties by an electrodeposition process 
(EDP). This film coated over the sample surface creates a network of high conductive thin layer 
that promotes free electron flow and heat-loss reduction. Experimental measurements on the 
metallic surface part show an increment of the electrical conductivity of 9.6% for the sample 
coated with 0.05 mg/mL of MWCNTs with a heat dissipation increase of 36%. © 2020 by the 
authors. 
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Enhancing Student Engagement with a Small-Scale Car That Is Motion-
Controlled through Chemical Kinetics and Basic Electronics 

Parra Cordova A., González Peña O.I. 

Article 

A five day activity that involves the construction and characterization of a small car whose motion 
is controlled by the vitamin C clock reaction is presented. The purpose of the activity is to engage 
first-year Science, Technology, Engineering, and Mathematics (STEM) students not majoring in the 
chemical sciences. Throughout the activity students learn and put into practice basic concepts of 
electronics and chemical kinetics, while testing four different types of electric power devices: 
galvanic cells, thermoelectrical cells, fuel cells, and solar panels. They also learn to analyze the 
vitamin C clock reaction with a simple kinetic model to calculate the time elapsed for a color 
transition from transparent to dark. A target-distance competition takes place on the last day of 
the activity. Copyright © 2020 American Chemical Society and Division of Chemical Education, Inc. 
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Ensuring quality in a foreign language tutoring program for future teachers 

Velandia D.A. 

Article 

This article reports on an exploratory, mixed methods study aimed at identifying the 
methodological and epistemological criteria necessary to ensure the quality and a self-revision 
process of a pilot tutoring program offered to students enrolled in the bed in philology and 
languages (English and French programs) at Universidad Nacional de Colombia, Bogota. Ten 
students of the French and English Philology programs and six tutors voluntarily participated in the 
research. The data were collected through document reviews, focus group discussions, and 
questionnaires completed by the tutors and tutees. The study revealed that a comprehensive, 
personalized tutoring plan was needed. Likewise, self-efficacy development, human capital, as well 
as technological and physical resources must be considered in order to determine the weaknesses, 
strengths, opportunities, and overall impact of the program. © 2020, Universidad Nacional de 
Colombia. All rights reserved. 
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Entrepreneurial intentions in the context of a natural disaster 

Bustamante C., Poblete C., Amorós J.E. 

Article 

Purpose: This research aims to explore the moderating effect of a natural disaster on the well-
studied relationship between entrepreneurship-oriented beliefs (behavioral, normative, and 
control beliefs) and entrepreneurial intentions. Design/methodology/approach: This study relies 
on data from the Global Entrepreneurship Monitor before and after the earthquake that took 
place in Chile on February 27, 2010. The study was performed by applying a multilevel hierarchical 
logit regression over a sample of 14,724 individuals from the six more affected regions. Findings: 
The results indicate that a natural disasters shape the relationship between entrepreneurial 
intentions and all its three motivational antecedents, however in opposing directions. The results 
also suggest that a natural disaster strengthens the relationship between entrepreneurial attitudes 
and entrepreneurial intentions; nevertheless the effect of subjective norms becomes less relevant 
in shaping entrepreneurial intentions. Furthermore, the authors found that the earthquake had a 
positive effect on the relationship between perceived behavioral control and entrepreneurial 
intentions. Originality/value: This study advances the emerging stream of research on the micro-
level consequences of exogenous shocks and how they shape individual functioning. A key 
implication for policymakers wishing to facilitate the recovery phase after a natural disaster is that 
it is important to focus on fostering entrepreneurship by developing individuals' personal attitude 
and perceived control over the firm-creation behavior, rather than relying on the perceived social 
pressure to become an entrepreneur. © 2020, Emerald Publishing Limited. 
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Entrepreneurial university ecosystems and graduates' career patterns: do 
entrepreneurship education programmes and university business incubators 

matter? 

Guerrero M., Urbano D., Gajón E. 

Article 

Purpose: This paper provides insights about how graduates' career patterns (i.e. academic 
entrepreneur, self-employed or paid employed) are influenced by entrepreneurial university 
ecosystems (i.e. incubators and entrepreneurship education programs). 
Design/methodology/approach: By adopting Douglas and Shepherd's utility-maximising function, 
the influence of one entrepreneurial university ecosystem on graduates' career choices was tested 
using a sample of 11,512 graduates from the Monterrey Institute of Technology and Higher 
Education (ITESM) in Mexico. Findings: Our results show the critical role of entrepreneurial 
universities ecosystems in facilitating employability options as academic entrepreneurship for 
ITESM's graduates. The study shows some insights about how graduates' risk aversion and work 
effort are positively influenced by the university business incubator and entrepreneurship 
education programs, respectively. Practical implications: Diverse implications for stakeholders 
have emerged from our results. These implications are associated with potential benefits of 
implementing programmes oriented to engage academic entrepreneurship within Latin American 
universities. Originality/value: Entrepreneurial universities provide a range of employability 
alternatives for their students, such as to be self-employed, academic entrepreneurs or paid 
employees. In this scenario, entrepreneurial universities have configured entrepreneurial 
ecosystems (educational programmes, business incubators and other infrastructures) to support 
potential entrepreneurs (students, academics, staff and alumni). Despite the relevance of the 
environmental conditions on individuals' occupational choices, few studies have explored the role 
of the entrepreneurial university ecosystems on graduates' employability. In this vein, our study 
contributes to some academic discussions: (1) the role of context on career choice models (Ilouga 
et al., 2014; Sieger and Monsen, 2015), (2) the role of incubators and entrepreneurship education 
on fostering academic entrepreneurship on the graduates' community (Nabi et al., 2017; Good et 
al., 2019; Guerrero and Urbano, 2019a) and (3) the effectiveness of the entrepreneurial university 
ecosystems on graduates' employability (Herrera et al., 2018; Wright et al., 2017). © 2020, 
Emerald Publishing Limited. 
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Entrepreneurship and subjective well-being: Does the motivation to start-up 
a firm matter? 

Amorós J.E., Cristi O., Naudé W. 

Article 

Although there have been many studies on the subjective well-being of entrepreneurs, these have 
compared entrepreneurs’ well-being with those of non-entrepreneurs, or with economic and firm 
performance, or attempted to identify the determinants their subjective well-being. So far there 
have been only limited attempts to compare the subjective well-being of differently motivated 
entrepreneurs. This paper is an attempt to contribute filling this gap. We explore the relationship 
between the motivation for entering into entrepreneurship and subjective well-being. We use 
data from the Global Entrepreneurship Monitor in 70 countries covering 159,274 individuals. Using 
a two-stage probit least squares estimator to test the relationship between motivation and 
subjective well-being, with particular concern for the direction of causality, we find that necessity-
motivated entrepreneurs report well-being levels similar to opportunity-motivated entrepreneurs. 
We also find that in countries where necessity entrepreneurship is more prevalent (typically 
developing countries), lower rates of entrepreneurial entry will be associated with higher reported 
subjective well-being of the necessity-motivated entrepreneurs. The upshot of our findings is that 
entrepreneurship, even if motivated by necessity, contributes to subjective well-being. © 2020 
Elsevier Inc. 
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Entropy generation in a mass-spring-damper system using a conformable 
model 

Cruz-Duarte J.M., Rosales-García J.J., Correa-Cely C.R. 

Article 

This article studies the entropy generation of a mass-spring-damper mechanical system, under the 
conformable fractional operator definition. We perform several simulations by varying the 
fractional order γ and the damping ratio ζ, including the usual dynamic response when γ = 1.0 and 
the typical damping cases. We analyze the entropy production for this system and its strong 
dependency on both γ and ζ parameters. Therefore, we determine their optimal values to obtain 
the highest efficiency of the MSD response, as well as other impressive features. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Environmental analysis of selective laser melting in the manufacturing of 
aeronautical turbine blades 

Torres-Carrillo S., Siller H.R., Vila C., López C., Rodríguez C.A. 

Article 

The exponential growth of additive manufacturing technologies is not only improving production 
processes to achieve functional requirements for products, but it could also help to minimize 
environmental impacts. In order to align a green product lifecycle management vision, companies 
need to implement emerging technologies and define a set of metrics that measure the benefits of 
the change. Each product requires a particular and optimized manufacturing process plan, and 
each production phase must achieve a significant reduction of critical metrics for the whole Life 
Cycle Assessment (LCA). This paper provides a comprehensive and comparative LCA of two 
manufacturing process plans for the case study of an aircraft engine turbine blade. The first 
process consists of a combination of Investment Casting and Precision Machining and the second 
consists in the replacement of Investment casting by Selective Laser Melting as an emergent 
process for near net shape fabrication. The collected data for the comparison includes Global 
Warming Potential (GWP), Acidification Potential (AP), Ozone layer Depletion Potential (ODP), 
Human Toxicity Potential (HTP), and Human Toxicity (HT) with cancer and non-cancer effects. The 
relative analysis shows that, for the critical indicators, an apparent improvement in CO2 emissions 
reduction is achieved as well as in the other hazardous emissions. The results showed that the 
whole lifecycle of Conventional Manufacturing corresponds to 7.32 tons of CO2, while, the 
emission of the Additive Manufacturing is 7.02 tons of CO2. The results analysis can be used for 
decision-making, and it can help for facing future comparative works to explore cleaner 
manufacturing technologies. © 2019 Elsevier Ltd 
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Environmental and intrinsic factors shaping gut microbiota composition and 
diversity and its relation to metabolic health in children and early 

adolescents: A population-based study 

Moran-Ramos S., Lopez-Contreras B.E., Villarruel-Vazquez R., Ocampo-Medina E., Macias-Kauffer 
L., Martinez-Medina J.N., Villamil-Ramirez H., León-Mimila P., Del Rio-Navarro B.E., Ibarra-

Gonzalez I., Vela-Amieva M., Gomez-Perez F.J., Velazquez-Cruz R., Sal 

Article 

Background: Gut microbiota, by influencing multiple metabolic processes in the host, is an 
important determinant of human health and disease. However, gut dysbiosis associated with 
metabolic complications shows inconsistent patterns. This is likely driven by factors shaping gut 
microbial composition that have largely been under-evaluated, at a population level, in school-age 
children, especially from developing countries. Results: Through characterization, by 16S 
sequencing, of the largest gut microbial population-based school-aged children cohort in Latin 
America (ORSMEC, N = 926, aged 6–12 y), we identified associations of 14 clinical and 
environmental covariates (PFDR&lt;0.1), collectively explaining 15.7% of the inter-individual gut 
microbial variation. Extrinsic factors such as markers of socioeconomic status showed a major 
influence in the most abundant taxa and in the enterotypes' distribution. Age was positively 
correlated with higher diversity, but only in normal-weight children (rho = 0.138, P =2 × 10−3). In 
contrast, this correlation although not significant, was negative in overweight and obese children 
(rho = −0.125, P = 0.104 and rho = −0.058, P = 0.409, respectively). Finally, co-abundance groups 
(CAGs) were associated with the presence of metabolic complications. Conclusions: Our study 
offers evidence that the presence of overweight and obesity could impair the microbial diversity 
maturation associated with age. Furthermore, it provides novel results toward a better 
understanding of gut microbiota in the pediatric population that will ultimately help to develop 
therapeutic approaches to improve metabolic status. © 2020, © 2020 Taylor & Francis Group, LLC. 
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Environmental Impacts and Policy Responses to Covid-19: A View from Latin 
America 

López-Feldman A., Chávez C., Vélez M.A., Bejarano H., Chimeli A.B., Féres J., Robalino J., Salcedo 
R., Viteri C. 

Article 

COVID-19 is currently having major short run effects with possible serious long run implications for 
the environment and the management of natural resources in Latin America. We discuss the 
possible effects of the pandemic on air pollution, deforestation and other relevant environmental 
dimensions across the region. With contributions from environmental economists from eight 
countries, we give an overview of the initial and expected environmental effects of this health 
crisis. We discuss potential effects on environmental regulations, possible policy interventions, 
and an agenda for future research for those interested in the design and evaluation of 
environmental policies relevant for the Latin American context. © 2020, Springer Nature B.V. 
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Environmental Levels, Sources, and Cancer Risk Assessment of PAHs 
Associated with PM2.5 and TSP in Monterrey Metropolitan Area 

Longoria-Rodríguez F.E., González L.T., Mendoza A., Leyva-Porras C., Arizpe-Zapata A., Esneider-
Alcalá M., Acuña-Askar K., Gaspar-Ramirez O., López-Ayala O., Alfaro-Barbosa J.M., Kharissova O.V. 

Article 

In this work, the content of polycyclic aromatic hydrocarbons (PAHs) in total suspended particles 
and particulate matter with an aerodynamic diameter ≤ 2.5 µm (PM2.5) was analyzed using gas 
chromatography–mass spectrometry. In addition, a sequential chemical analysis of C-rich particles 
was performed through the parallel coupling of micro-Raman spectroscopy and scanning electron 
microscopy with X-ray scattering detection. Samples were collected at four sites in the Monterrey 
metropolitan area, Mexico. A total of 13 PAHs were quantified; indeno(1,2,3-cd)pyrene, chrysene, 
and benzo(a)anthracene were the most abundant. The total PAH concentrations at the four 
sampling sites ranged from 1.34 to 8.76 μg/m3. The diagnostic relation of the PAHs indicates that 
these compounds were emitted by the burning of gasoline and diesel and by the burning of 
charcoal and biomass. The sequential analysis correlated the morphology and the 
elemental/molecular composition of the C-rich particles, associated with the PAHs, with their 
possible emission sources. The estimated lifetime excess cancer risk for inhalation was higher than 
that established by the World Health Organization, which clearly makes this a potential health risk 
for the population. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Enzyme-assisted supercritical fluid extraction of antioxidant isorhamnetin 
conjugates from Opuntia ficus-indica (L.) Mill 

Antunes-Ricardo M., Mendiola J.A., García-Cayuela T., Ibañez E., Gutiérrez-Uribe J.A., Pilar Cano 
M., Guajardo-Flores D. 

Article 

A one-pot enzymatic assisted supercritical carbon dioxide (SC-CO2) extraction was used to obtain 
isorhamnetin conjugates from Opuntia ficus-indica (L.) Mill (nopal). Box-Benhken design, 
discriminate analysis and principal component analysis were used to studt the influence of 
pressure, temperature, aqueous ethanol solution and time on the total extraction yield and the 
isorhamnetin conjugates recovery using the enzymes Rapidase Maxi Fruit (Rapidase) and 
Viscozyme. Isorhamnetin tri- and diglycoside were found in the extracts along with other phenolic 
compounds such as 3-O-methyl quercetin, 3-O-methyl kaempferol and luteolin. The isorhamnetin 
and phenolic profile patterns were dependent on the conditions used. Cellular antioxidant activity 
was positively correlated to isorhamnetin-3-O-glucosyl-rhamnoside and luteolin content. The best 
results were obtained by using Rapidase, a currently used enzyme for the winemaking industry. 
The use of enzymes under SC-CO2 conditions affected the release of isorhamnetin conjugate 
profiles which induced remarkable differences in the cellular antioxidant activity. © 2019 Elsevier 
B.V. 
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Epilepsy Seizure Detection: A Heavy Tail Approach 

Servin-Aguilar J.G., Rizo-Dominguez L., Pardinas-Mir J.A., Vargas-Rosales C., Padilla-Cantoya I. 

Article 

Epilepsy is a chronic brain disorder that affects the quality of life of many patients even when this 
disease is being controlled. If we want to improve those lives affected, we need to perform real-
time epilepsy detection with constant monitoring of the electroencephalogram (EEG) signal. 
Typically, the statistical behavior of the EEG signals presents heavy-tail phenomena, therefore 
their analysis must be particular in order to define a strong framework based on statistical 
parameters to detect seizures. In this article, the heavy-tail characterization of EEG signals is 
studied, a simple real-time epilepsy detection using an alpha-stable estimator is proposed, and the 
false-positive rate is analyzed. The performance of the proposed estimator is compared to others 
previously reported in the literature, and we show that one of the signal parameters characterized 
as an alpha-stable distribution, serves as an indicator of epilepsy episodes more efficiently. 
Furthermore, the proposed algorithm presents low sensitivity to noise below the 3.8 dB. © 2013 
IEEE. 
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Epithelial Vegfa Specifies a Distinct Endothelial Population in the Mouse Lung 

Vila Ellis L., Cain M.P., Hutchison V., Flodby P., Crandall E.D., Borok Z., Zhou B., Ostrin E.J., Wythe 
J.D., Chen J. 

Article 

Using imaging and single-cell RNA-seq, Vila Ellis et al. identify a lung endothelial cell (EC) 
population with a unique transcriptome, location, morphology, and function in lung development. 
These ECs are involved in alveolar morphogenesis independent of myofibroblasts. © 2020 Elsevier 
Inc.The lung microvasculature is essential for gas exchange and commonly considered 
homogeneous. We show that VEGFA from the epithelium is required for a distinct endothelial cell 
(EC) population in the mouse lung. Vegfa is predominantly expressed by alveolar type 1 (AT1) cells 
and locally required to specify a subset of ECs. Single-cell RNA sequencing (scRNA-seq) reveals that 
∼15% of lung ECs are transcriptionally distinct—marked by Carbonic anhydrase 4 (Car4)—and 
arise from bulk ECs, as suggested by trajectory analysis. Car4 ECs have extensive cellular 
projections and are separated from AT1 cells by a limited basement membrane without 
intervening pericytes. Car4 ECs are specifically lost upon epithelial Vegfa deletion; without Car4 
ECs, the alveolar space is aberrantly enlarged despite the normal appearance of myofibroblasts. 
Lung Car4 ECs and retina tip ECs have common and distinct features. These findings support a 
signaling role of AT1 cells and shed light on alveologenesis. © 2020 Elsevier Inc. 
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ESO–ESMO 4th International Consensus Guidelines for Breast Cancer in 
Young Women (BCY4) 

Paluch-Shimon S., Cardoso F., Partridge A.H., Abulkhair O., Azim H.A., Jr., Bianchi-Micheli G., 
Cardoso M.-J., Curigliano G., Gelmon K.A., Harbeck N., Merschdorf J., Poortmans P., Pruneri G., 

Senkus E., Spanic T., Stearns V., Wengström Y., Peccatori F., P 

Article 

The 4th International Consensus Conference for Breast Cancer in Young Women (BCY4) took place 
in October 2018, in Lugano, Switzerland, organized by the European School of Oncology (ESO) and 
the European Society of Medical Oncology (ESMO). Consensus recommendations for the 
management of breast cancer in young women were updated from BCY3 with incorporation of 
new evidence to inform the guidelines. Areas of research priorities were also identified. This 
article summarizes the ESO–ESMO international consensus recommendations, which are also 
endorsed by the European Society of Breast Specialists (EUSOMA). © 2020 European Society for 
Medical Oncology 
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Esophagogastric junction outflow obstruction: Characterization of a new 
entity? Clinical, manometric, and neuroimmunological description 

Furuzawa-Carballeda J., Coss-Adame E., Romero-Hernández F., Zúñiga J., Uribe-Uribe N., Aguilar-
León D., Valdovinos M.A., Núñez-Álvarez C.A., Hernández-Ramírez D.F., Olivares-Martínez E., Cruz-

Lagunas A., López-Verdugo F., Priego-Ranero Á., Azamar-Llamas D 

Article 

Objective: To determine the differences between clinical, manometric, and neuroimmunological 
profile of esophagogastric junction outflow obstruction (EGJOO) and achalasia patients. Methods: 
Seven EGJOO and 27 achalasia patients were enrolled in a blind cross-sectional study. Peripheral 
blood (PB) of 10 healthy donors and 10 lower esophageal sphincter (LES) muscle biopsies from 
organ transplant donors were included as controls. The presence of ganglion cells, cells of Cajal, 
Th22/Th7/Th2/Th1/Tregs/Bregs/pDCregs in tissue, and PB was assessed by immunohistochemistry 
and flow cytometry. Serum concentration of IL-22/IL-17A/IL-17F/IL-4/IFN-γ/IL-1β/IL-6/IL-23/IL-
33/TNF-α/IL-10 was determined using bioplex plates. ANAs and antineuronal antibodies were 
evaluated by immunofluorescence and Western blot. Key Results: EGJOO and achalasia patients 
had lower ganglion cells and cells of Cajal percentage vs. controls, while fibrosis was present only 
in achalasia patients. EGJOO and controls had lower cell percentage of Th22/Th17/Th2 vs. 
achalasia. EGJOO tissue had lower Th1/Treg cell number vs. achalasia, but higher levels vs. control 
group. Bregs and pDCregs percentage was higher in EGJOO vs. control group. Percentage of PB 
subpopulations in EGJOO was not significantly different from control group. Serum cytokine levels 
were higher for IL-1β/IL-6/TNF-α, while IL-17A levels were lower in EGJOO vs. achalasia and 
control group. EGJOO group was negative for ANAs, while in achalasia group, 54% were positive. 
GAD65 and PNMa/Ta2 antibodies were present in achalasia, whereas Yo and recoverin were 
positive in EGJOO group. Conclusions and Inferences: Although EGJOO shares some clinical 
characteristics with achalasia, the neuroimmunological profile is completely different, suggesting 
that EGJOO might be a different entity. © 2020 John Wiley & Sons Ltd 

Furuzawa-Carballeda J., Coss-Adame E., Romero-Hernández F., Zúñiga J., Uribe-Uribe N., Aguilar-León D., 
Valdovinos M.A., Núñez-Álvarez C.A., Hernández-Ramírez D.F., Olivares-Martínez E., Cruz-Lagunas A., López-
Verdugo F., Priego-Ranero Á., Azamar-Llamas D, (2020). Esophagogastric junction outflow obstruction: 
Characterization of a new entity? Clinical, manometric, and neuroimmunological description. 
Neurogastroenterology and Motility, vol. 32, ISSN: 13501925.



Estimates, identity and relationship between language use and self-ascription  

Ibarra-López I., Calleros H., Cortés-Moreno J.D. 

Article 

This work studies the differences that arise when self-identification or the use of the indigenous 
language is used in the estimation of the indigenous population. As a result of the analysis of 
official information, it is concluded that the increase in schooling at home and the receipt of 
income from relatives living abroad, discourages people from indicating the use of the language 
and self-registering. On the other hand, it is found that people who receive support from the 
government have greater incentives to declare the use of the language and self-enroll. Finally, it is 
shown that self-enrollment and use of the indigenous language are not the same variables and 
therefore cannot be used as an equivalent criterion for the realization of public policy. It is 
statistically demonstrated that people who speak the indigenous language constitute a subset of 
people who self-describe as indigenous. © 2020, Universidad Autonoma del Estado de Mexico. All 
rights reserved. 
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Estimating equilibrium moisture content from relatively short sorption 
experiments 

Tejada-Ortigoza V., Welti-Chanes J., Campanella O.H., Peleg M. 

Article 

Experimental determination of the equilibrium moisture (ME) content of food, especially by the 
static method at high water activities (aw's) or relative humidities (RH's), can be an issue. Here, we 
proposed a mathematical method for estimating the ME value at a given aw or RH from data 
obtained at shorter exposure times than those needed to reach constant weight (or equilibrium). 
The method, based on a flexible empirical sorption model, requires the initial and two subsequent 
moisture content determinations. Its applicability has been tested with published moisture 
sorption data on cassava flour film, casein, freeze-dried apple puree and plantain flour. Moisture 
contents after 24 h predicted with the model from data obtained in 3–12 h agreed with the 
reported experimental ones within ≈2%. This suggests that ME content estimates can be obtained 
from static data in 24 h or less, depending on the aw or RH. The procedure has been automated 
and posted online as a freely downloadable interactive Wolfram Demonstration. The concept and 
method can also be implemented in dynamic methods to shorten their cycle, and/or improve their 
estimates whenever reaching constant weight is uncertain. It is also shown that, in principle, the 
method can be used for ME's estimation in desorption. © 2020 Elsevier Ltd 
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Estimating occupancy levels in enclosed spaces using environmental 
variables: A fitness gym and living room as evaluation scenarios 

Vela A., Alvarado-Uribe J., Davila M., Hernandez-Gress N., Ceballos H.G. 

Article 

The understanding of occupancy patterns has been identified as a key contributor to achieve 
improvements in energy efficiency in buildings since occupancy information can benefit different 
systems, such as HVAC (Heating, Ventilation, and Air Conditioners), lighting, security, and 
emergency. This has meant that in the past decade, researchers have focused on improving the 
precision of occupancy estimation in enclosed spaces. Although several works have been done, 
one of the less addressed issues, regarding occupancy research, has been the availability of data 
for contrasting experimental results. Therefore, the main contributions of this work are: (1) the 
generation of two robust datasets gathered in enclosed spaces (a fitness gym and a living room) 
labeled with occupancy levels, and (2) the evaluation of three Machine Learning algorithms using 
different temporal resolutions. The results show that the prediction of 3–4 occupancy levels using 
the temperature, humidity, and pressure values provides an accuracy of at least 97%. © 2020 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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Estimating stochastic production frontiers: A one-stage multivariate 
semiparametric Bayesian concave regression method 

Preciado Arreola J.L., Johnson A.L., Chen X.C., Morita H. 

Article 

This paper describes a nonparametric Bayesian estimator for production frontiers that satisfies the 
axioms of monotonicity and concavity. An inefficiency term that allows for a departure from the 
homoscedastic prior distributional assumption is jointly estimated in a single stage with cross-
sectional data. Our Monte Carlo simulation experiments demonstrate that the frontier and 
efficiency estimations are computationally competitive, align well with economic theory, and allow 
for the analysis of larger data sets than existing nonparametric methods. We use the proposed 
method to investigate Japan's concrete industry, an important component of the nation's 
construction sector, from 2007 to 2010. Our finding of a significant size-weighted inefficiency 
supports the argument that economic stimuli given to Japan's concrete industry may result in large 
losses due to inefficiency. © 2020 
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Estimating the single-photon projection of low-intensity light sources 

Chavez-Mackay J.R., Grünwald P., Rodríguez-Lara B.M. 

Article 

Estimating the quality of a single-photon source is crucial for its use in quantum technologies. The 
standard test for semiconductor sources is a value of the second-order correlation function of the 
emitted field below 1/2 at zero time delay. This criterion alone provides no information regarding 
the amplitude of the single-photon contribution for general quantum states. Addressing this 
question requires the knowledge of additional observables. We derive an effective second-order 
correlation function, strongly connected to the Mandel-Q parameter and given in terms of both 
the second-order correlation and the average photon number, that provides a lower bound on the 
single-to-multiphoton projection ratio. Using both observables individually allows for lower and 
upper bounds for the single-photon projection. Comparing the tightness of our bounds with those 
in the literature, we find that relative bounds may be better described using the average photon 
number, while absolute bounds for low excitation states are tighter using the vacuum projection. 
Our results show that estimating the quality of a single-photon source based on additional 
information is very much dependent on what aspect of the quantum state of light one is 
interested in. © 2020 American Physical Society. 
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Estimation of historical control rate for a single arm de-escalation study – 
Application to the POSITIVE trial 

Sun Z., Niman S.M., Pagani O., Partridge A.H., Azim H.A., Jr., Peccatori F.A., Ruggeri M., Di Leo A., 
Colleoni M., Gelber R.D., Regan M.M., POSITIVE Steering Committee 

Article 

Background: Although randomized controlled clinical trials are optimal to evaluate the effect of an 
experimental therapy, single-arm trials are required whenever randomization is unethical or not 
feasible, such as de-escalation studies. We propose using prospectively identified historical 
controls to place results of single-arm, de-escalation trials into context. Methods: POSITIVE is a 
prospective, single-arm study in young women with hormone-receptor-positive early breast 
cancer to determine if temporarily interrupting adjuvant endocrine therapy in order to become 
pregnant increases the risk of a breast cancer event. After 272 women enrolled in POSITIVE, we 
identified a cohort of 1499 SOFT/TEXT patients potentially eligible to enroll in POSITIVE who did 
not interrupt endocrine therapy. Method I used the SOFT/TEXT cohort to calculate annualized 
hazard rates by a piecewise exponential model. Method II used the SOFT/TEXT cohort to group-
match SOFT/TEXT patients to POSITIVE patients; sample sets of SOFT/TEXT patients were 
randomly drawn 5000 times to obtain sets having patient, disease, and treatment characteristics 
more balanced with POSITIVE participants. Results: Compared with SOFT/TEXT, POSITIVE 
participants were younger, less likely to be overweight/obese, had fewer positive nodes, and 
fewer received aromatase inhibitor or chemotherapy. The estimated 3-year breast cancer free 
interval event rates were 9.5% (95% CI: 7.9%,11.1%) for Method I and 9.4% (95% CI: 7.8%,10.9%) 
for Method II, compared with 5.8% initially assumed when POSITIVE was designed. Conclusion: 
External control datasets should be identified before launching single-arm, de-escalation trials and 
methods applied during their conduct to provide context for interim monitoring and interpretation 
of the final analysis. © 2020 The Author(s) 
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Estimation of the solubility in supercritical CO2 of α- and δ-tocopherol using 
Chrastil’ model 

del Valle J.M., Reveco-Chilla A.G., Valenzuela L.M., de la Fuente J.C. 

Article 

This work proposes a correlation methodology for solubilities (wi) of α-tocopherol and δ-
tocopherol in supercritical CO2, and reports new experimental data at (40, 50, 60) ºC and (9.8–
33.6) MPa. The methodology is based on the Gibbs-Duhem test to assess thermodynamic 
consistency of isothermal solubilities, represented using the Peng-Robinson EoS + Wong-Sandler 
mixing rule. Chrastil's model was best-fitted after discarding low-solubility outlier (non-
represented by the EoS), high-solubility (&gt;100 g/m3 solute/CO2, CO2 density modified by the 
solute), and thermodynamically inconsistent data. Additionally, the mean error of log(wi) (with 
thresholds for data reported of ±0.21 for α-tocopherol, and ±0.27 for δ-tocopherol) and the 
average bias were computed to discard questionable data sources. α-Tocopherol solubility was 3-
to-4 times lower than δ-tocopherol's at equivalent system conditions. Their solubilities exhibited 
less dependency on system temperature and CO2 density than reported in literature, possibly due 
to experimental difficulties in handling comparably high-solubility solutes (&gt;0.5 × 10−3 
mol/mol). © 2019 Elsevier B.V. 
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Euthanasia and physician-assisted suicide: A systematic review of medical 
students’ attitudes in the last 10 years 

Gutierrez-Castillo A., Gutierrez-Castillo J., Guadarrama-Conzuelo F., Jimenez-Ruiz A., Ruiz-Sandoval 
J.L. 

Article 

This study aimed at examining the approval rate of the medical students’ regarding active 
euthanasia, passive euthanasia, and physician-assisted-suicide over the last ten years. To do so, 
the arguments and variables affecting students’ choices were examined and a systematic review 
was conducted, using PubMed and Web of Science databases, including articles from January 2009 
to December 2018. From 135 identified articles, 13 met the inclusion criteria. The highest 
acceptance rates for euthanasia and physician-assisted suicide were from European countries. The 
most common arguments supporting euthanasia and physician-assisted suicide were the 
followings: (i) patient’s autonomy (n = 6), (ii) relief of suffering (n = 4), and (ii) the thought that 
terminally-ill patients are additional burden (n = 2). The most common arguments against 
euthanasia were as follows: (i) religious and personal beliefs (n = 4), (ii) the “slippery slope” 
argument and the risk of abuse (n = 4), and (iii) the physician’s role in preserving life (n = 2). 
Religion (n = 7), religiosity (n = 5), and the attributes of the medical school of origin (n = 3) were 
the most significant variables to influence the students’ attitude. However, age, previous academic 
experience, family income, and place of residence had no significant impact. Medical students' 
opinions on euthanasia and physicianassisted suicide should be appropriately addressed and 
evaluated because their moral compass, under the influence of such opinions, will guide them in 
solving future ethical and therapeutic dilemmas in the medical field. © 2019 Medical Ethics and 
History of Medicine Research Center, Tehran University of Medical Sciences. All rights reserved. 
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Evaluation and predictive modeling of removal condition for bioadsorption of 
indigo blue dye by Spirulina platensis 

Robledo-Padilla F., Aquines O., Silva-Núñez A., Alemán-Nava G.S., Castillo-Zacarías C., Ramirez-
Mendoza R.A., Zavala-Yoe R., Iqbal H.M.N., Parra-Saldívar R. 

Article 

Among the different chemical and physical treatments used to remove the color of the textile 
effluents, bioremediation offers many benefits to the environment. In this study, we determined 
the potential of Spirulina platensis (S. platensis) for decolorizing indigo blue dye under different 
incubation conditions. The microalgae were incubated at different pH (from 4 to 10) to calibrate 
for the optimal discoloration condition; a pH of 4 was found to be optimal. The biomass 
concentration in all experiments was 1 g/L, which was able to decolorize the indigo blue dye by 
day 3. These results showed that S. platensis is capable of removing indigo blue dye at low 
biomass. However, this was dependent on the treatment conditions, where temperature played 
the most crucial role. Two theoretical adsorption models, namely (1) a first-order model equation 
and (2) a second-order rate equation, were compared with observed adsorption vs. time curves 
for different initial concentrations (from 25 to 100 mg/L). The comparison between models 
showed similar accuracy and agreement with the experimental values. The observed adsorption 
isotherms for three temperatures (30, 40, and 50 °C) were plotted, showing fairly linear behavior 
in the measured range. The adsorption equilibrium isotherms were estimated, providing an initial 
description of the dye removal capacity of S. platensis. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 

Robledo-Padilla F., Aquines O., Silva-Núñez A., Alemán-Nava G.S., Castillo-Zacarías C., Ramirez-Mendoza 
R.A., Zavala-Yoe R., Iqbal H.M.N., Parra-Saldívar R., (2020). Evaluation and predictive modeling of removal 
condition for bioadsorption of indigo blue dye by Spirulina platensis. Microorganisms, vol. 8, ISSN: 20762607.



Evaluation of a P300-Based Brain-Machine Interface for a Robotic Hand-
Orthosis Control 

Delijorge J., Mendoza-Montoya O., Gordillo J.L., Caraza R., Martinez H.R., Antelis J.M. 

Article 

This work presents the design, implementation, and evaluation of a P300-based brain-machine 
interface (BMI) developed to control a robotic hand-orthosis. The purpose of this system is to 
assist patients with amyotrophic lateral sclerosis (ALS) who cannot open and close their hands by 
themselves. The user of this interface can select one of six targets, which represent the flexion-
extension of one finger independently or the movement of the five fingers simultaneously. We 
tested offline and online our BMI on eighteen healthy subjects (HS) and eight ALS patients. In the 
offline test, we used the calibration data of each participant recorded in the experimental sessions 
to estimate the accuracy of the BMI to classify correctly single epochs as target or non-target 
trials. On average, the system accuracy was 78.7% for target epochs and 85.7% for non-target 
trials. Additionally, we observed significant P300 responses in the calibration recordings of all the 
participants, including the ALS patients. For the BMI online test, each subject performed from 6 to 
36 attempts of target selections using the interface. In this case, around 46% of the participants 
obtained 100% of accuracy, and the average online accuracy was 89.83%. The maximum 
information transfer rate (ITR) observed in the experiments was 52.83 bit/min, whereas that the 
average ITR was 18.13 bit/min. The contributions of this work are the following. First, we report 
the development and evaluation of a mind-controlled robotic hand-orthosis for patients with ALS. 
To our knowledge, this BMI is one of the first P300-based assistive robotic devices with multiple 
targets evaluated on people with ALS. Second, we provide a database with calibration data and 
online EEG recordings obtained in the evaluation of our BMI. This data is useful to develop and 
compare other BMI systems and test the processing pipelines of similar applications. © Copyright 
© 2020 Delijorge, Mendoza-Montoya, Gordillo, Caraza, Martinez and Antelis. 
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Evaluation of biogas potential from livestock manures and multicriteria site 
selection for centralized anaerobic digester systems: The case of Jalisco, 

Mexico 

Díaz-Vázquez D., Alvarado-Cummings S.C., Meza-Rodríguez D., Senés-Guerrero C., de Anda J., 
Gradilla-Hernández M.S. 

Article 

The state of Jalisco is the largest livestock producer in Mexico, leading in the production of swine, 
eggs, and milk. This immense production generates enormous amounts of waste as a byproduct of 
the process itself. The poor management of livestock-derived waste can lead to multiple 
environmental problems like nutrient accumulation in soil, water eutrophication, and air pollution. 
The aim of this work is to establish a replicable geographic information system (GIS)-based 
methodology for selecting priority sites in which to implement anaerobic digestion units. These 
units will use multiple parameters that evaluate environmental risks and viability factors for the 
units themselves. A weighted overlay analysis was used to identify critical regions and, based on 
the results, clusters of individual livestock production units (LPUs) across the state were selected. 
Nitrogen and phosphorus recovery, as well as the energetic potential of the selected clusters, 
were calculated. Four clusters located mainly in the Los Altos region of Jalisco were selected as 
critical and analyzed. The results indicate that Jalisco has the potential to generate 5.5% of its total 
electricity demand if the entirety of its livestock waste is treated and utilized in centralized 
anaerobic digestion units. Additionally, 49.2 and 31.2 Gg of nitrogen and phosphorus respectively 
could be valorized, and there would be an estimated total reduction of 3012.6 Gg of carbon 
dioxide equivalent (CO2eq). © 2020 by the authors. 
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Evaluation of biological, textural, and physicochemical parameters of panela 
cheese added with probiotics 

Parra-Ocampo K.A., Martín-Del-Campo S.T., Montejano-Gaitán J.G., Zárraga-Alcántar R., Cardador-
Martínez A. 

Article 

Biological, physicochemical and textural parameters of a Panela cheese with and without 
probiotics (LSB-c and C-c) were analyzed during 15 days of storage at 4 ◦C. Changes in 
cohesiveness, hardness, springiness, and chewiness were measured by texture profile analysis. 
Additionally, moisture, pH, nitrogenous fractions (nitrogen soluble in pH 4.6, non-protein nitrogen, 
70% ethanol-soluble nitrogen, and water-soluble extract) were evaluated. The peptide profile of 
nitrogenous fractions was also analyzed. Finally, biological activity was evaluated by ABTS (2,20-
Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt) and DPPH (2,2-diphenyl-1-
picrylhydrazyl), as well as the Inhibition of Angiotensin-Converting Enzyme. Analysis of variance 
showed significant differences for most of the evaluated parameters. By principal component 
analysis (PCA), two groups were separated, one corresponding to LSB-c and the other 
corresponding to C-c. The separation was given mostly by hardness, chewiness, and ABTS of all 
nitrogenous fractions. LSB-c showed higher biological activities than C-c. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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fracture prediction tool in women with chronic kidney disease 

Gómez-Islas V.E., García-Fong K.R., Aguilar-Fuentes R.E., Hernández-Castellanos S., Pherez-Farah 
A., Méndez-Bribiesca S.A., López-Navarro J.M., Osorio-Landa H.K., Carbajal-Morelos S.L., Zúñiga-

Guzmán A.M., Pérez-Díaz I. 

Article 

Background: The 2017 KDIGO guidelines establish a 2B grade recommendation in favor of testing 
Bone Mineral Density (BMD) by DXA to assess osteoporotic fracture (OPF) risk in patients with CKD 
G3a-G5D. Still, controversy remains because large studies evaluating it for this particular 
population are lacking. Aim: To establish the clinical performance of BMD measured by DXA in the 
evaluation of fracture risk in women with CKD. Methods: We conducted a 43 year retrospective 
cohort study with 218 women ≥18 years-old with CKD and BMD measurement by DXA of total hip 
and lumbar spine. Clinical (age, year of CKD onset, comorbidities, BMI, transplant status, 
treatment), and biochemical (PTH, corrected calcium, phosphate, vitamin D [25 (OH) D3], 
creatinine, and albumin), parameters were collected from hospital records. All osteoporotic 
fractures (as defined by the WHO) found in the clinical and radiologic files were registered. 
Results: 218 women with a median age of 60 years (40–73 IQ range) and a CKD evolution time of 
12 years (7–18 IQ range) were evaluated. Forty-eight (28.23%) presented an OPF. These women 
were older (57 vs 69 years, p =0.0072) and had a lower BMD. CKD stage did not influence fracture 
incidence. In the multivariate analysis we found that for each standard deviation decrease in hip 
and lumbar spine T-Score, the overall fracture risk was 2.7 and 2.04 times higher, respectively. 
More than 50% of fractures took place within the first ten years of follow-up, especially with GFR 
&lt;30 mL/min/m2 and osteoporosis. Diabetes and hypothyroidism accelerated fracture onset, 
while renal transplant delayed it. In the ROC analysis, the AUC was largest with the total hip 
(0.7098, p = 0.000) and lumbar spine (0.6916, p = 0.000). Conclusions: BMD measured by DXA is a 
useful fracture prediction tool for women with CKD, having a sensibility and specificity similar to 
that in the general population. It seems to be appropriate for the diagnosis, treatment decisions, 
and follow-up of patients with renal failure. © 2020 The Authors 
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Evaluation of serological diagnostic tests of human brucellosis for prevention 
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Guzmán-Bracho C., Salgado-Jiménez B., Beltrán-Parra L.G., Hernández-Monroy I., Vargas-Pino F., 
Rodríguez D., López-Martínez I., Pastén-Sánchez S., González-Roldán J.F., Membrillo-Hernández J., 

Díaz-Quiñónez J.A. 

Article 

Brucellosis is a zoonosis mainly present in developing countries. The WHO reports 500,000 new 
cases every year. From 2012 to 2016, 13,677 cases were reported in Mexico, with 2.00 to 2.64 rate 
per 100,000 inhabitants. To analyze the diagnostic algorithm of brucellosis in Mexico, we 
compared the commercial laboratory tests ELISA, Brucellacapt®, and lateral flow test (LFT) in a 
study of 473 individuals from two endemic Mexican populations. All patients were treated in first-
level medical units for presenting brucellosis compatible symptoms and without a history of the 
disease. Clinical-epidemiological information was gathered and initial serum samples were 
obtained to react with anti-Brucella antibodies; subsequent samples were collected at follow-up 
treatment visits. Using the Rose Bengal screening, we found 165 negative samples and 308 
positive reactive samples, of which 222 cases were confirmed and 234 were positive on at least 
one marker (IgG or IgM) or LFT. When Brucellacapt® was used, similar results to those observed 
with the conventional algorithm were found as judged by the Cohen’s kappa coefficient (κ) (0.813, 
95% CI 0.7788–0.8472). Similar κ indices between conventional algorithm and ELISA pair were 
found, 0.7038 (95% CI 0.6555–0.7521), representing high similarity between both groups of 
diagnosis. We conclude that conventional serodiagnoses, Brucellacapt® and LFT, presented 
inconclusive results and poor correlation between them. By contrast, ELISA test pair (IgG + IgM) 
presented high correlation with the conventional algorithm and greater capacity for correct 
positive and negative classification. © 2020, Springer-Verlag GmbH Germany, part of Springer 
Nature. 
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Aguirre-Palomé C., Domínguez-Hernández V.M. 

Article 

The trachea serves a variety of functions during breathing and swallowing. In cases requiring a 
partial resection, the treatment may involve anastomosis of the healthy ends of the trachea. The 
tension in the anastomosis should not exceed 1,000 g. Traditional methods for estimating tension 
in the trachea are very invasive. The aim of this work is to develop a noninvasive optical system 
devoted to estimate the tension of the trachea in vivo. An optical system was designed using a 
light source and a photosensor. To determine the most suitable wavelength for the light source, a 
photoacoustic spectroscopy study was performed. To test the system, a cadaveric pig trachea was 
mounted on a universal testing machine, and it was subjected to three tensile tests of up to 30 
mm elongation. The optical response was measured at 0, 10, 20, and 30 mm elongation. An 
exponential response was observed so that the optical voltage-response curves were adjusted, 
and three exponential equations were derived to correlate the voltage with the optical response. 
We can conclude that the proposed optical system is able to noninvasively estimate the tension of 
a cadaveric porcine trachea. © 2020 Pedro A. Lomelí-Mejía et al. 
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Evaluation of the capital structure of the cooperative societies of savings and 
loans of Mexico 

Cruz Lázaro L.M., Pérez Sosa F.A. 

Article 

The aim of this work is to determine whether or not the Cooperative Savings and Loan Societies of 
Mexico (SOCAPS) obey the theory of financial hierarchy, how they make their financing decisions 
and what are the possible consequences of this. To this end, a hypothetical model was proposed, 
based on the theory of financial hierarchy and taking into account the restrictions that SOCAPS 
have; this model was compared with the financing decisions of a sample of 34 Cooperative Savings 
and Loan Societies of Mexico, through the interpretation of the standardized betas obtained with 
the multiple regression analysis. Thus, eleven different financing criteria were found in the 
SOCAPS, of which one obeys the hierarchical theory. Likewise, it was found that the main source of 
financing for SOCAPS is internal funds, followed by bank loans and loans from other organizations. 
With this, it was concluded that the financing criteria of the analyzed entities protects them from 
many risks, such as excess leverage, but, at the same time, they limit their growth possibilities. © 
2020 Universidad Complutense de Madrid. All rights reserved. 
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with a new Mixolab protocol 
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Article 

Background and objectives: Nixtamalized maize flours (NMF) are convenient products to obtain an 
array of nixtamalized products such as table tortillas and chips. In the present study, a Mixolab 
protocol was set up for the analysis of NMF and to predict mixing conditions in tortilla making. The 
validity of the procedure was tested with 10 commercial NMF. Water absorption (WA) and mixing 
times obtained from Mixolab analysis were used to produce doughs and tortillas. The correlations 
among the Mixolab parameters and quality features of NMF, doughs, and tortillas were 
determined. Findings: Mixolab curves permitted to characterize the NMF dough development 
time, mixing stability, starch gelatinization, starch gel stability, and retrogradation. This analysis 
was efficient to discern among the quality of different samples. Tortillas produced with the WA 
and mixing time predicted with the Mixolab analysis using the optimized protocol had adequate 
moisture and textural characteristics. Good correlations among the Mixolab parameters and the 
tortilla moisture and texture confirmed the validity of the method. Conclusion: The optimized 
Mixolab test proved to be a useful tool to evaluate the quality of NMF. Significance and novelty: 
The new Mixolab protocol could be used to predict relevant process parameters for tortilla 
production. © 2020 Cereals & Grains Association 
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clutch materials 
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Article 

In this work, an assessment of the performance of thermo-oxidated Jatropha oil as a lubricant for 
actual wet clutch materials was performed and compared with a commercial automatic 
transmission fluid. For this, Jatropha oil, a commercial automatic transmission fluid and a blend of 
20 vol% Jatropha oil–80 vol% automatic transmission fluid were subjected to thermo-oxidative 
aging at 26 °C and 100 °C, followed by a pin-on-disk testing with disk samples from an actual wet 
clutch. Evaluation of the film thickness at the sliding interface resulted in a boundary lubrication 
regime for all the tests. The changes in oxidation, viscosity, and a viscosity index of the samples 
were evaluated along with friction coefficients at various sliding speeds. Jatropha oil was the most 
sensitive to thermo-oxidation. Jatropha oil and the blend showed a higher viscosity increase than 
automatic transmission fluid with thermo-oxidation, while the viscosity index of all oils was 
decreased considerably, Jatropha oil and the blend being the most reduced. Finally, the anti-
shudder property, as measured by the change in the friction coefficient with a sliding speed, of 
Jatropha oil and automatic transmission fluid was improved by thermo-oxidation at 26 °C but 
worsened at 100 °C, meanwhile it was barely affected in the blend. Therefore, these results 
indicate that using pure Jatropha oil as automatic transmission fluid would be unsuitable, but 
blending it with automatic transmission fluids in specific proportions may be apposite for 
improving the friction properties of wet clutches even under thermo-oxidative conditions. © 
IMechE 2020. 
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continuous neural network electromyographic signal classifier 

Llorente-Vidrio D., Pérez-San Lázaro R., Ballesteros M., Salgado I., Cruz-Ortiz D., Chairez I. 

Article 

This study presents an event driven automatic controller to regulate the movement of a mobile 
lower limb active orthosis (LLAO) triggered with the information obtained from electromyographic 
(EMG) signals, which are captured from the user's triceps and biceps muscles. The proposed 
controller has an output feedback realization including a velocity estimator algorithm based on a 
high order sliding mode observer. The output feedback controller implements a class of 
decentralized super-twisting algorithm. The controller must enforce the movement of the orthosis 
articulations following some defined reference trajectories. This strategy realizes a time-window 
dependent event driven controller for the active orthosis. The controller selects among four 
different routines to be executed by a patient. A differential neural network classifies the different 
patterns of muscle movements. This classifier succeeds in defining the correct EMG class in a 95% 
of the tested signals. This work senses the EMG signals from the biceps and triceps, considering a 
possible injury in the patient to be obtained from the quadriceps. Therefore, four upper limb 
routines are established to generate the corresponding classes and the four different main 
therapies for the LLAO. A fully instrumented and self-designed orthosis is constructed to evaluate 
the proposed controller including three rotational joints per leg and a mobile robot to execute 
translation movements. © 2020 Elsevier Ltd 
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Everolimus for cardiac rhabdomyomas in children with tuberous sclerosis. 
the ORACLE study protocol (everOlimus for caRdiac rhAbdomyomas in 

tuberous sCLErosis): A randomised, multicentre, placebo-controlled, double-
blind phase II trial 

Stelmaszewski E.V., Parente D.B., Farina A., Stein A., Gutierrez A., Raquelo-Menegassio A.F., 
Manterola C., De Sousa C.F., Victor C., Maki D., Morón E.M., De Abrantes F.F., Iqbal F., Camacho-

Vilchez J., Jimenez-Pavón J., Polania J.P., Thompson L., Bonanat 

Article 

Introduction: Tuberous sclerosis complex is a rare genetic disorder leading to the growth of 
hamartomas in multiple organs, including cardiac rhabdomyomas. Children with symptomatic 
cardiac rhabdomyoma require frequent admissions to intensive care units, have major 
complications, namely, arrhythmias, cardiac outflow tract obstruction and heart failure, affecting 
the quality of life and taking on high healthcare cost. Currently, there is no standard 
pharmacological treatment for this condition, and the management includes a conservative 
approach and supportive care. Everolimus has shown positive effects on subependymal giant cell 
astrocytomas, renal angiomyolipoma and refractory seizures associated with tuberous sclerosis 
complex. However, evidence supporting efficacy in symptomatic cardiac rhabdomyoma is limited 
to case reports. The ORACLE trial is the first randomised clinical trial assessing the efficacy of 
everolimus as a specific therapy for symptomatic cardiac rhabdomyoma.Methods: ORACLE is a 
phase II, prospective, randomised, placebo-controlled, double-blind, multicentre protocol trial. A 
total of 40 children with symptomatic cardiac rhabdomyoma secondary to tuberous sclerosis 
complex will be randomised to receive oral everolimus or placebo for 3 months. The primary 
outcome is 50% or more reduction in the tumour size related to baseline. As secondary outcomes 
we include the presence of arrhythmias, pericardial effusion, intracardiac obstruction, adverse 
events, progression of tumour reduction and effect on heart failure.Conclusions: ORACLE protocol 
addresses a relevant unmet need in children with tuberous sclerosis complex and cardiac 
rhabdomyoma. The results of the trial will potentially support the first evidence-based therapy for 
this condition. © Cambridge University Press 2020. 
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Evidence for Increased Inflammatory Cytokine Profile in Hepatitis e Virus-
Infected Obese Patients: Implications for Chronic Liver Disease 

Viera-Segura O., Panduro A., Trujillo-Ochoa J.L., Copado-Villagrana E., Torres-Valadez R., 
Sepulveda-Villegas M., Roman S., Fierro N.A. 

Article 

We aimed to characterize the contribution of hepatitis E virus (HEV) in perpetuating the cytokine-
mediated inflammatory setting related to liver damage in the context of obesity. Herein, serum 
samples from patients with liver disease were retrospectively analyzed and categorized as normal-
weight patients (NW), overweight patients (OW), obese patients (ObP), and high alcohol consumer 
patients (HAC), and biochemical, anthropometrical, and transient elastography measurements 
were obtained. The positivity for immunoglobulin M (IgM) and immunoglobulin G (IgG) anti-HEV 
antibodies in samples was determined by enzyme-linked immunosorbent assay. Available samples 
from ObP were tested by reverse transcription-nested polymerase chain reaction for the presence 
of HEV-RNA. Cytokine profile in the serum of ObP was identified using a multiplexed immune 
assay. Globally, the highest frequency of IgG anti-HEV was found in ObP (57.5%), followed by HAC 
(20%), OW (15%), and NW (7.5%). A strong association between HEV serology and obesity was 
found (odds ratio = 4.21, confidence interval = 1.91.9.27) with a cutoff of 29.3 kg/m2 (area under 
curve [AUC] = 0-66; p = 0.003) and, a 23.7% of available samples of ObP provided amplification of 
HEV genome. Cytokine analysis revealed significantly higher levels of proinflammatory cytokines 
(interleukin [IL]-12, interferon [IFN]-γ, and IL-1β) in IgG anti-HEV-positive ObP than in IgG anti-HEV-
negative ObP. Moreover, a high proportion of patients with positive serology showed advanced 
liver damage. In conclusion, the high percentage of anti-HEV antibodies and viral RNA detection in 
the setting of an excess of fat, along with an associated proinflammatory cytokine profile found in 
IgG anti-HEV-positive ObP with more severe liver disease, support an interplay between HEV and 
obesity. © Copyright 2020, Mary Ann Liebert, Inc., publishers 2020. 
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Evolution of physicochemical and texture parameters throughout an 
extended ripening on a goat surface mold cheeses made in a tropical region 

in Mexico 

Vázquez-García R., Montejano-Gaitán J.G., Cardador-Martínez A., Orihuela-López M.A., Rivera-
Zavala J.B., Martín-Del-Campo S.T. 

Article 

Mexican surface mold cheese manufactured with goat´s milk in a traditional process with milk 
produced in a tropical region and ripened for 90 days was analyzed to evaluate the impact of 
ripening time over physicochemical and texture parameters. Changes in hardness, cohesiveness, 
springiness, chewiness, and gomosity were evaluated by texture profile analysis (TPA). Moisture 
was evaluated with official methods, whereas pH (center and rind) was measured directly. The 
lactic acid determination was carried out by high-performance liquid chromatography. Analysis of 
variance (ANOVA) showed significant differences between all parameters except center pH. 
Correlation analysis exposed significant correlations between all texture parameters evaluated 
and lactic acid concentration. There was no significant correlation between moisture and other 
parameters. By principal component analysis (PCA), an evolution in two steps was observed 
depending on the ripening time; this evolution was determined principally by hardness and 
chewiness for both eigenvectors followed by gomosity. © 2020 The Author(s). Published with 
license by Taylor & Francis Group, LLC. 

Vázquez-García R., Montejano-Gaitán J.G., Cardador-Martínez A., Orihuela-López M.A., Rivera-Zavala J.B., 
Martín-Del-Campo S.T., (2020). Evolution of physicochemical and texture parameters throughout an 
extended ripening on a goat surface mold cheeses made in a tropical region in Mexico. CYTA - Journal of 
Food, vol. 18, pp. 683-687. ISSN: 19476337.



Evolution of the entrepreneurship and innovation research in Ibero-America 
between 1986 and 2015 

Cancino C.A., Merigó J.M., Urbano D., Amorós J.E. 

Article 

Ibero-American researchers show an increasing number of studies on entrepreneurship and 
innovation research. This article analyzes the journals and universities that published research on 
the discipline developed by Ibero-American authors between 1986 and 2015. The work uses the 
Web of Science database and provides several bibliometric indicators. The results show that the 
most outstanding researchers of the region come mainly from Spain and Portugal. In particular, 
Spanish researchers are the most productive and influential authors in the region. A small group of 
researchers from Chile, Argentina, and Mexico are also very influential. Latin American researchers 
must deepen their international academic networks. © 2020 International Council for Small 
Business. 
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Evolutionary Pattern of Interferon Alpha Genes in Bovidae and Genetic 
Diversity of IFNAA in the Bovine Genome 

Peters S.O., Hussain T., Adenaike A.S., Hazzard J., Morenikeji O.B., De Donato M., Paul S., Babar M., 
Yakubu A., Imumorin I.G. 

Article 

Interferons are secretory proteins induced in response to specific extracellular stimuli which 
stimulate intra- and intercellular networks for regulating innate and acquired immunity, resistance 
to viral infections, and normal and tumor cell survival and death. Type 1 interferons plays a major 
role in the CD8 T-cell response to viral infection. The genomic analysis carried out here for type I 
interferons within Bovidae family shows that cattle, bison, water buffalo, goat, and sheep (all 
Bovidae), have different number of genes of the different subtypes, with a large increase in the 
numbers, compared to human and mouse genomes. A phylogenetic analysis of the interferon 
alpha (IFNA) proteins in this group shows that the genes do not follow the evolutionary pattern of 
the species, but rather a cycle of duplications and deletions in the different species. In this study 
we also studied the genetic diversity of the bovine interferon alpha A (IFNAA), as an example of 
the IFNA genes in cattle, sequencing a fragment of the coding sequence in 18 breeds of cattle from 
Pakistan, Nigeria and USA. Similarity analysis allowed the allocation of sequences into 22 
haplotypes. Bhagnari, Brangus, Sokoto Gudali, and White Fulani, had the highest number of 
haplotypes, while Angus, Hereford and Nari Master had the least. However, when analyzed by the 
average haplotype count, Angus, Bhagnari, Hereford, Holstein, Muturu showed the highest values, 
while Cholistani, Lohani, and Nari Master showed the lowest values. Haplotype 4 was found in the 
highest number of individuals (74), and in 15 breeds. Sequences for yak, bison, and water buffalo, 
were included within the bovine haplotypes. Medium Joining network showed that the sequences 
could be divided into 4 groups: one with highly similar haplotypes containing mostly Asian and 
African breeds, one with almost all of the Bos taurus American breeds, one mid-diverse group with 
mostly Asian and African sequences, and one group with highly divergent haplotypes with five 
N'Dama sequences and one from each of White Fulani, Dhanni, Tharparkar, and Bhagnari. The 
large genetic diversity found in IFNAA could be a very good indication of the genetic variation 
among the different genes of IFNA and could be an adaptation for these species in response to 
viral challenges they face. © Copyright © 2020 Peters, Hussain, Adenaike, Hazzard, Morenikeji, De 
Donato, Paul, Babar, Yakubu and Imumorin. 
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Ex vivo and in vivo imaging study of ultrasound capsule endoscopy 

Lee J.H., Traverso G., Ibarra-Zarate D., Bonin D.S., Anthon B.W. 

Article 

Wireless capsule endoscopy (WCE) has revolutionized the capacity for evaluation of the 
gastrointestinal (GI) tract, but its evaluation is limited to the mucosal surface. To overcome this, 
ultrasound capsule endoscopy (UCE) that can evaluate the deeper structures beyond the mucosal 
surface has been proposed and several studies focusing on technology development have 
demonstrated promising results. However, investigations of the potential for clinical utility of this 
technology are lacking. This work had two main goals: perform ex vivo and in vivo imaging studies 
in a swine model to (1) evaluate if acoustic coupling between a capsule with a specific size and GI 
tract can be achieved only through peristalsis autonomously without any human control and (2) 
identify key issues and challenges to help guide further research. The images acquired in these 
studies were able to visualize the wall of the GI tract as well as the structures within 
demonstrating that achieving adequate acoustic coupling through peristalsis is possible. Critical 
challenges were identified including level of visualization and area of coverage; these require 
further in-depth investigation before potential clinical utility of UCE technology can be concluded. 
© 2020 BMJ Publishing Group. All rights reserved. 
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Ex vivo expansion of regulatory T cells from long-term Belatacept-treated 
kidney transplant patients restores their phenotype and suppressive function 

but not their FOXP3 TSDR demethylation status 

Cortés-Hernández A., Alvarez-Salazar E., Arteaga-Cruz S., Alberu-Gómez J., Soldevila G. 

Article 

We recently reported that Tregs from long-term Belatacept-treated kidney transplant patients 
displayed an altered phenotype and impaired suppressive function compared to Tregs from 
healthy controls. However, it remains unknown whether ex vivo expansion of Tregs from patients 
who underwent long-term immunosuppression may be feasible to be used in their treatment. In 
this work, Tregs from Belatacept-treated patients were polyclonally expanded in vitro in the 
presence of rapamycin and IL-2. After four weeks of expansion, Tregs from patients expressed high 
levels of FOXP3, CD25, CTLA-4, Helios and CCR7, and showed strong suppressive activity, even in 
the presence of pro-inflammatory cytokines. However, FOXP3 TSDR demethylation remained 
lower in expanded Tregs from Belatacept-treated patients compared to healthy control Tregs. 
These data suggest that ex vivo expansion of Tregs from patients undergoing long-term 
immunosuppression may require the use of epigenetic modifying agents to stabilize FOXP3 
expression to be considered as treatment in kidney transplant patients. © 2020 Elsevier Inc. 
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Expanding sacrificially printed microfluidic channel-embedded paper devices 
for construction of volumetric tissue models in vitro 

Li H., Cheng F., Li W., Cao X., Wang Z., Wang M., Robledo-Lara J.A., Liao J., Chávez-Madero C., 
Hassan S., Xie J., Trujillo-De Santiago G., Álvarez M.M., He J., Zhang Y.S. 

Article 

We report a method for expanding microchannel-embedded paper devices using a precisely 
controlled gas-foaming technique for the generation of volumetric tissue models in vitro. We 
successfully fabricated hollow, perfusable microchannel patterns contained in a densely entangled 
network of bacterial cellulose nanofibrils using matrix-assisted sacrificial three-dimensional 
printing, and demonstrated the maintenance of their structural integrity after gas-foaming-
enabled expansion in an aqueous solution of NaBH4. The resulting expanded microchannel-
embedded paper devices showed multilayered laminar structures with controllable thicknesses as 
a function of both NaBH4 concentration and expansion time. With expansion, the thickness and 
porosity of the bacterial cellulose network were significantly increased. As such, cellular infiltration 
was promoted comparing to as-prepared, non-expanded devices. This simple technique enables 
the generation of truly volumetric, cost-effective human-based tissue models, such as vascularized 
tumor models, for potential applications in preclinical drug screening and personalized therapeutic 
selection. © 2020 IOP Publishing Ltd 
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Experience with teleurology in the diagnosis of urologic neoplasias at a 
hospital in Northern Mexico 

González-Bonilla E.A., Jesús Héctor Cantú-Elizondo, Antonio Nassim Halún-Treviño, González-
Oyervides R., Barrera-Juárez E. 

Article 

Background: Genitourinary cancer is a great health problem worldwide, and mortality rates are 
higher in less developed countries. Mexico's geographic distribution is complex, making it difficult 
to provide health services to rural communities. In the present study, we present the experience in 
providing medical services to remote communities through telemedicine, mainly in relation to the 
diagnosis of urologic neoplasias. By sharing our experience, we hope the program, as well as the 
process of primary care diagnosis of urologic neoplasias, can be improved, enhancing opportune 
patient referral. Materials and Methods: A retrospective, descriptive analysis of the urology 
consultations carried out by the urology service personnel through telemedicine, within the time 
frame of January 2009 to May 2017, was conducted. The case records of patients suspected of 
urologic neoplasia were examined and the data of patients in whom the diagnosis was confirmed 
were analyzed. Results: A total of 1, 265 consultations were given by the urology service through 
telemedicine during the study period. Of those, 696 were first-time consultations and the rest 
were subsequent appointments. Fifty-nine patients were suspected of having genitourinary cancer 
(8% of the first-time consultations) and the disease was confirmed in 17 patients (2% of the first-
time consultations). The most prevalent neoplasia was prostate cancer, presenting in 6 patients 
(35%), and the remaining cases corresponded to bladder cancer (29%), penile cancer (12%), 
testicular cancer (12%), kidney cancer (6%), and urothelial cancer of the upper urinary tract (6%). 
Mean patient age was 65.7 years, with a predominance of men (n = 15). The majority of cases 
were diagnosed in clinically advanced stages. Conclusion: In our experience, the role of 
telemedicine was limited, regarding the opportune diagnosis of genitourinary cancer, given that 
the majority of cases analyzed were diagnosed in advanced stages. © 2020 Sociedad Mexicana de 
Urologia. Colegio de Profesionistas A.C. All rights reserved. 
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Experimental design of a culture approach for corneal endothelial cells of 
New Zealand white rabbit 

Montalvo-Parra M.D., Vidal-Paredes I.A., Calzada-Rodríguez C.E., Cárdenas-Rodríguez I.T., Torres-
Guerrero G.F., Gómez-Elizondo D., López-Martínez M., Zavala J., Valdez-García J.E. 

Article 

The harvesting of corneal endothelial cells (CEC) has received special attention due to its potential 
as a therapy for corneal blindness. The main challenges are related to the culture media 
formulation, cellular density at the primary isolation, and the number of passages in which CEC 
can retain their functional characteristics. To alternate different media formulations to harvest 
CEC has an impact on the cellular yield and morphology. Therefore, we analyzed four different 
sequences of growth factor-supplemented Stimulatory (S) and non-supplemented Quiescent (Q) 
media, upon passages to find the optimal S-Q culture sequence. We assessed cell yield, 
morphology, procollagen I production, Na+/K+-ATPase function, and the expression of ZO-1 and 
Na+/K+-ATPase. Our results show SQSQ and SQQQ sequences with a balance between an 
improved cell yield and hexagonal morphology rate. CEC cultured in the SQQQ sequence produced 
procollagen I, showed Na+/K+-ATPase function, and expression of ZO-1 and Na+/K+-ATPase. Our 
study sets a culture approach to guarantee CEC expansion, as well as functionality for their 
potential use in tissue engineering and in vivo analyses. Thus, the alternation of S and Q media 
improves CEC culture. SQQQ sequence demonstrated CEC proliferation and lower the cost implied 
in SQSQ sequences. We discarded the use of pituitary extract and ROCK inhibitors as essential for 
CEC proliferation. © 2020 The AuthorsTissue engineering; Cell culture; Cell differentiation; 
Extracellular matrix; Tissue culture; Cell biology; Regenerative medicine; Ophthalmology; Corneal 
endothelium; ATPase; Collagen; Circularity; Experimental design. © 2020 The Authors 
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Experimental study of forced convective heat transfer in a coiled flow 
inverter using TiO2-water nanofluids 

Arevalo-Torres B., Lopez-Salinas J.L., García-Cuéllar A.J. 

Article 

The curved geometry of a coiled flow inverter (CFI) promotes chaotic mixing through a 
combination of coils and bends. Besides the heat exchanger geometry, the heat transfer can be 
enhanced by improving the thermophysical properties of the working fluid. In this work, aqueous 
solutions of dispersed TiO2 nanometer-sized particles (i.e., nanofluids) were prepared and 
characterized, and their effects on heat transfer were experimentally investigated in a CFI heat 
exchanger inserted in a forced convective thermal loop. The physical and transport properties of 
the nanofluids were measured within the temperature and volume concentration domains. The 
convective heat transfer coefficients were obtained at Reynolds numbers (NRe) and TiO2 
nanoparticle volume concentrations ranging from 1400 to 9500 and 0-1.5 v/v%, respectively. The 
Nusselt number (NNu) in the CFI containing 1.0 v/v% nanofluid was 41-52% higher than in the CFI 
containing pure base fluid (i.e., water), while the 1.5 v/v% nanofluid increased the NNu by 4-8% 
compared to water. Two new correlations to predict the NNu of TiO2-water nanofluids in the CFI 
at Reynolds numbers of 1400 = NRe = 9500 and nanoparticle volume concentrations ranges of 0.2-
1.0 v/v% and 0.2-1.5 v/v% are proposed. © 2020 by the authors. 
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Experimental Validation of the Mathematical Model of the Dimethyl 
Phthalate Degradation by Ozone in the Solid Phase 

Moreno J.D., Poznyak T., Rodríguez J.L., Chairez I., Dorantes-Rosales H.J. 

Article 

The present study details the validation of a simple mathematical model of dimethyl phthalate 
(DMP) ozonation distributed on sand (as a model soil) and the agricultural soil (real soil). The 
proposed model considers the time-varying parameters that characterize the ozone mass transfer 
in viscous liquid and different solid matrices and the observed reaction rate of DMP ozonation, 
described by a system of ordinary differential equations. To simplify the description of the 
heterogeneous DMP distribution on the studied soils (the calcinated sand and soil and the glass 
spheres), the model included a global distinguishing parameter, namely, the adsorption constant 
(kads, min-1), characterizing the ozone adsorbed on the solid phase, and the time-varying function 
ksat (t), which described the ozone mass transfer into DMP clusters as well as the reaction 
constant of ozone with DMP. The evaluation of the proposed model was realized by the 
comparison of the numerical simulation and the experimental data of DMP decomposition in the 
different solid phases, which demonstrated a good coincidence, considering the correlation factors 
of 0.93 in average. The conformity between experimental data and the model evaluated with the 
estimated parameters may provide a justification to exploit the suggested mathematical 
formulation to study ozonation of different viscous liquids. Copyright © 2020 American Chemical 
Society. 
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Expert knowledge for the recognition of leukemic cells 

Ochoa-Montiel R., Olague G., Sossa H. 

Article 

This work shows the advantage of expert knowledge for leukemic cell recognition. In the medical 
area, visual analysis of microscopic images has regularly used biological samples to recognize 
hematological disorders. Nowadays, techniques of image recognition are needed to achieve an 
adequate identification of blood tissues. This paper presents a procedure to acquire expert 
knowledge from blood cell images. We apply Gaussian mixtures, evolutionary computing, and 
standard techniques of image processing to extract knowledge. This information feeds a support 
vector machine or multilayer perceptron to classify healthy or leukemic cells. Additionally, 
convolutional neural networks are used as a benchmark to compare our proposed method with 
the state of the art. We use a public database of 260 healthy and leukemic cell images. Results 
show that our traditional pattern recognition methodology matches deep learning accuracy since 
the recognition of blood cells achieves 99.63%, whereas the convolutional neural networks reach 
97.74% on average. Moreover, the computational effort of our approach is minimal, while meeting 
the requirement of being explainable. © 2020 Optical Society of America. 
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Explainable navigation system using fuzzy reinforcement learning 

Bautista-Montesano R., Bustamante-Bello R., Ramirez-Mendoza R.A. 

Article 

Abstract: Explainable outcomes in autonomous navigation have become crucial for drivers, other 
vehicles, as well as for pedestrians. Creating trustworthy strategies is mandatory for the 
integration of self-driving cars into quotidian environments. This paper presents the successful 
implementation of an explainable Fuzzy Deep Reinforcement Learning approach for autonomous 
vehicles based on the AWS DeepRacerTM platform. A model of the environment is created by 
transforming crisp values into linguistic variables. A fuzzy inference system is used to define the 
reward of the vehicle depending on its current state. Guidelines to define the actions and to 
improve performance of the reinforcement learning agent are given based on the characteristics 
of the existing hardware. The performance of the models is tested on tracks with distinctive 
properties using agents with different policies and action spaces, and shows explainable and 
successful navigation of the agent on diverse scenarios. © 2020, Springer-Verlag France SAS, part 
of Springer Nature. 
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Article 

Background Mexico is still in the growing phase of the epidemic of coronary heart disease (CHD), 
with mortality increasing by 48% since 1980. However, no studies have analyzed the drivers of 
these trends. We aimed to model CHD deaths between 2000 and 2012 in Mexico and to quantify 
the proportion of the mortality change attributable to advances in medical treatments and to 
changes in population-wide cardiovascular risk factors. Methods We performed a retrospective 
analysis using the previously validated IMPACT model to explain observed changes in CHD 
mortality in Mexican adults. The model integrates nationwide data at two-time points (2000 and 
2012) to quantify the effects on CHD mortality attributable to changes in risk factors and 
therapeutic trends. Results From 2000 to 2012, CHD mortality rates increased by 33.8% in men 
and by 22.8% in women. The IMPACT model explained 71% of the CHD mortality increase. Most of 
the mortality increases could be attributed to increases in population risk factors, such as diabetes 
(43%), physical inactivity (28%) and total cholesterol (24%). Improvements in medical and surgical 
treatments together prevented or postponed 40.3% of deaths; 10% was attributable to 
improvements in secondary prevention treatments following MI, while 5.3% to community heart 
failure treatments. Conclusions CHD mortality in Mexico is increasing due to adverse trends in 
major risk factors and suboptimal use of CHD treatments. Population-level interventions to reduce 
CHD risk factors are urgently needed, along with increased access and equitable distribution of 
therapies. © 2020 Arroyo-Quiroz et al. This is an open access article distributed under the terms of 
the Creative Commons Attribution License, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original author and source are credited. 
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Explaining Variation in Levels of Public (Dis)trust in Traditional Leaders: 
Colonial Ruling Strategies and Contemporary Roles in Governance 

Zimbalist Z. 

Article 

Why does public trust in traditional leaders vary dramatically across African countries? This article 
argues that trust in traditional leaders is higher in cases where: (1) the French colonial authority 
did not interfere in traditional structures and allowed leaders to operate outside of the colonial 
apparatus (as opposed to the British practice of augmenting the authority of traditional leaders to 
extract on behalf of the Crown within the colonial structure); (2) leaders in the post-independence 
era were not hostile towards traditional leaders; and (3) citizens believe traditional leaders play a 
positive role in meeting local needs vis-à-vis contemporary elected officials. © The Author 2020. 
Published by Government and Opposition Limited and Cambridge University Press. 
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Explicit modeling of meteorological explanatory variables in short-term 
forecasting of maximum ozone concentrations via a multiple regression time 

series framework 

Iglesias-Gonzalez S., Huertas-Bolanos M.E., Hernandez-Paniagua I.Y., Mendoza A. 

Article 

Statistical time series forecasting is a useful tool for predicting air pollutant concentrations in 
urban areas, especially in emerging economies, where the capacity to implement comprehensive 
air quality models is limited. In this study, a general multiple regression with seasonal 
autoregressive moving average errors model was estimated and implemented to forecast 
maximum ozone concentrations with a short time resolution: overnight, morning, afternoon and 
evening. In contrast to a number of short-term air quality time series forecasting applications, the 
model was designed to explicitly include the effects of meteorological variables on the ozone level 
as exogenous variables. As the application location, the model was constructed with data from five 
monitoring stations in the Monterrey Metropolitan Area of Mexico. The results show that, 
together with structural stochastic components, meteorological parameters have a significant 
contribution for obtaining reliable forecasts. The resulting model is an interpretable, useful and 
easily implementable model for forecasting ozone maxima. Moreover, it proved to be consistent 
with the general dynamics of ozone formation and provides a suitable platform for forecasting, 
showing similar or better performance compared to models in other existing studies. © 2020 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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Exploring electrostatic patterns of human, murine, equine and canine 
TLR4/MD-2 receptors 

Lozano-Aponte J., Scior T., Ambrosio F.N.M., González-Melchor M., Alexander C. 

Article 

Electrostatic interactions between phosphate anions and Toll-like receptor 4 / Myeloid 
differentiation factor-2 (TLR4/MD-2) protein complexes of human, murine, equine and canine 
species were computed. Such knowledge can provide mechanistic information about recognising 
LPS-like ligands, since anionic phosphate groups belong to the structural features of LPS with their 
diphosphorylated diglucosamine backbone. Sequence composition analyses, electrostatic 
interaction potentials and docked energies as well as molecular dynamics studies evaluated the 
phosphate interactions within the triangular LPS binding site (wedge). According to electrostatic 
analyses, human, horse and dog wedges possess phosphate-binding sites with indistinct positive 
and negative charge distributions, but the murine wedge shows a unique strong negative net 
charge at the site where antagonists bind in other species (Pan). Docking of a phosphate mono-
anion (probe) confirmed its repulsion at this Pan site, but the Pag site of the murine wedge 
attracted the probe. It is occupied by phosphate groups of agonists in other species (Pag). 
Molecular dynamics trajectories show a variable degree of random walk across the wedges, that 
is, not following electrostatic preferences (neither Pag nor Pan). In summary, two opposing 
electrostatic patterns exist –murine versus human, equine and canine species – all of which reflect 
the potential dual activity mode of under-acylated ligands such as lipid IVA. © The Author(s) 2019. 
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Exploring Emotional Well-Being in Facebook as a Driver of Impulsive Buying: 
A Cross-Cultural Approach 

Ortiz Alvarado N.B., Rodríguez Ontiveros M., Quintanilla Domínguez C. 

Article 

The purpose of this research is to comprehend how using Facebook affects individuals’ emotional 
well-being and to explore the relationship as a motivation or driver to alleviate negative states 
while enhancing positive ones through impulsive buying behavior; also cross-cultural aspects of 
these relationships are explored to understand key differences in this behavior. Three focus 
groups and nine in-depth interviews were developed with Mexican and Spanish women among 
30–50 years, medium to high income, with active Facebook accounts and medium-heavy users. 
The findings suggest that positive and negative emotions could drive an impulsive buying behavior, 
however negative emotions are stronger and more prone to drive such an impulse; such behavior 
might not be present without the use of Facebook. © 2020 Taylor & Francis Group, LLC. 
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Exploring the potential of arabinoxylan as structuring agent in model systems 
for gluten-free yeast-leavened breads 

Espinosa-Ramírez J., Garzon R., Serna-Saldivar S.O., Rosell C.M. 

Article 

Although the beneficial effect of arabinoxylan (AX) has been recognized for breadmaking, the 
available information about the effect of these compounds in gluten-free systems is scarce. In the 
present study, maize AX was tested in gluten-free breads using a yeast-leavened lean formulation 
based on rice flour and corn starch and two shaping models: pans and by dropping dough. The 
effect of the AX level (0%–5%) and hydration (70%–85%) were determined. Breads produced were 
analyzed in texture, morphology and crumb structure. The breads from the pan shaping model did 
not show significant differences in the crumb hardness. Moreover, the control breads presented 
better springiness, cohesiveness and resilience compared to AX breads. For the breads from the 
dropping dough model, those containing AX had lower hardness and chewiness and higher 2D 
area, height, cell density and surface area compared to control breads, especially at higher AX 
levels. Yet, AX caused a detrimental effect in springiness, cohesiveness and resilience. The 
hydration affected the hardness, 2D area, height, cell density and mean cell area in breads 
containing AX, finding better results in breads with 80% water absorption. This research 
demonstrated that even when AX are capable to improve the hardness and crumb structure of 
gluten-free breads, they could cause a detrimental effect in other textural characteristics. © 2020 
Elsevier Ltd 
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Explosive synchronization in temporal networks: A comparative study 

Singla T., Rivera M. 

Article 

We present a comparative study on Explosive Synchronization (ES) in temporal networks 
consisting of phase oscillators. The temporal nature of the networks is modeled with two 
configurations: (1) oscillators are allowed to move in a closed two-dimensional box such that they 
couple with their neighbors and (2) oscillators are static and they randomly switch their coupling 
partners. Configuration (1) is further studied under two possible scenarios: In the first case, 
oscillators couple to fixed numbers of neighbors, while, in the other case, they couple to all 
oscillators lying in their circle of vision. Under these circumstances, we monitor the degrees of 
temporal networks, velocities, and radius of circle of vision of the oscillators and the probability of 
forming connections in order to study and compare the critical values of the coupling required to 
induce ES in the population of phase oscillators. © 2020 American Institute of Physics Inc. All rights 
reserved. 
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Extrusion parameters to produce a PLA-starch derived thermoplastic polymer  

García-Cruz H.I., Jaime-Fonseca M.R., Von Borries-Medrano E., Vieyra H. 

Article 

The purpose of this study was to develop a biodegradable thermoplastic polymer based on starch 
and polylactic acid (PLA) blends with mechanical properties adequate for a wide range of 
applications. A thermoplastic starch (TPS) was formulated using native corn starch, glycerol as a 
plasticizer ranging from 30 to 50% (w/w) and citric acid (1.0%, w/w) as a crosslinker. The TPS was 
mixed with polylactic acid (PLA) [0-50%, w/w]. The material was prepared by extrusion using a 
single screw extruder. The variables for the experiment design were PLA concentration, extrusion 
temperature, glycerol concentration and velocity of the screw. Samples before and after extrusion 
were characterized by Scanning Electron Microscopy (SEM), Differential Scanning Calorimetry 
(DCS), Fourier Transform Infrared Spectroscopy (FTIR) and X-Ray Diffraction. We evaluated the 
mechanical Young’s modulus, tensile strength and elongation at break. All treatments were 
performed according to the experiment design. The results of the characterization of the material 
were analyzed using the response surface methodology (RSM). The RSM revealed the optimum 
PLA concentration, extrusion temperature, and screw velocity that would produce a corn starch-
PLA biodegradable plastic with mechanical properties closer to those of the petroleum-derived 
plastics. © 2020, Universidad Autonoma Metropolitana Iztapalapa. All rights reserved. 

García-Cruz H.I., Jaime-Fonseca M.R., Von Borries-Medrano E., Vieyra H., (2020). Extrusion parameters to 
produce a PLA-starch derived thermoplastic polymer. Revista Mexicana de Ingeniera Quimica, vol. 19, pp. 
395-412. ISSN: 16652738.



FabLabs in vulnerable communities: STEM education opportunities for 
everyone 

González-Nieto N.A., Ching-Chiang L.-W.C., Fernández-Cárdenas J.M., Reynaga-Peña C.G., 
Santamaría-Cid-de-León D., Díaz-de-León-Lastras A., Cortés Capetillo A.J. 

Article 

FabLabs (Fabrication Laboratories), also referred to as makerspaces or hackerspaces, are open 
spaces for collaborative creation and horizontal cooperation, supporting the development of 
technological skills of its users. They often serve to promote STEM knowledge and engage 
participants in equitable education opportunities. Drawing from a participatory design 
methodology and a qualitative research perspective in a collaborative process between 
universities in Mexico and in the United Kingdom, this paper focuses on the setup of a FabLab in La 
Campana district in Monterrey, Mexico, an area characterized by its vulnerability and 
marginalization. Envisioned to serve as both, a STEM learning place and a fabrication workshop for 
the surrounding community, the FabLab Campana has provided a platform for the 
democratization of educational practices through the inclusion of participants from different 
settings, countries and ages, collaborating in the achievement of common goals, while stimulating 
creative thinking, and strengthening the bonding with participants and their needs. The FabLab 
counts with a carefully designed program of activities to promote STEM knowledge, an interactive 
design approach and context, and the development of skills based on dialogic learning. Evidence 
collected from observations and interviews supports the conception that the STEM learning 
practices carried out at the FabLab are a rewarding and meaningful experience for all involved, 
which also help to accelerate the adoption of technological tools in the surrounding community. © 
2020, Springer-Verlag France SAS, part of Springer Nature. 
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Fabrication and characterization of a low-cost microfluidic system for the 
manufacture of alginate-lacasse microcapsules 

Campaña A.L., Sotelo D.C., Oliva H.A., Aranguren A., Ornelas-Soto N., Cruz J.C., Osma J.F. 

Article 

The development of microfluidics-based systems in the recent years has provided a rapid and 
controlled method for the generation of monodisperse microencapsulates for multiple 
applications. Here, we explore the design, manufacture and characterization of a low-cost 
microsystem for the encapsulation of the fungal laccase from Pycnoporus sanguineus CS43 in 
alginate microcapsules. Multiphysics simulations were used to overview the fluid behavior within 
the device and estimate the resulting capsule size. Polymethylmethacrylate (PMMA) sheets were 
used for final microsystem manufacture. Different flow rates of the continuous (Qc) and discrete 
(Qd) phases in the ranges of 83-293 mL/h and 1-5 mL/h, respectively, were evaluated for 
microcapsule fabrication. Universal Serial Bus (USB) microscope and image analysis was used to 
measure the final particle size. Laccase encapsulation was evaluated using spectrophotometry and 
with the aid of fluorescent dyes and confocal microscopy. Results showed microcapsule size was in 
the range of 203.13-716.00 μm and Qc was found as the dominant parameter to control capsule 
size. There was an effective enzyme encapsulation of 65.94% with respect to the initial laccase 
solution. © 2020 by the authors. 
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Fabrication and characterization of multifunctional thin multi-layer films for 
transparent conducting oxides 

Ramzan M., Imran M., Ullah S., Khan M.A., Naz G., Ghouri M.I., Iqbal H.M.N. 

Article 

Dielectric/metal/dielectric (D/M/D) multi-layer thin films have been fabricated on a well-properly 
clean Mari-Enfield (commercial) glass substrate using an electron beam evaporation technique. In 
these three-layer nanostructures, different metals, i.e., Silver (Ag), Aluminium (Al), and Copper 
(Cu) have been selected as inter-layer while Hafnium oxide (HfO2) used as a dielectric material. 
The substrate temperature during fabrication was kept at 150 °C, and the overall thickness of 
these sandwiched structures was 25 nm, i.e., Dielectric =10 nm (top layer), Metal =5 nm (inter-
layer), and Dielectric =10 nm (bottom layer). X-ray diffraction (XRD) and atomic force microscopy 
(AFM) was used for the structural and surface analysis, respectively. XRD patterns indicate that 
these D/M/D layers were poly-crystalline with monoclinic phase, while the crystallinity of Cu based 
films were relatively better than Al or Ag. AFM micrographs reveal the smooth surfaces with low 
values of average and/or root mean surface (RMS) roughness. Optical properties were measured 
by using UV/VIS/NIR dual-beam lambda-9 spectrophotometer. The better transmission (in the 
visible region) and reflection (in the near-infrared region) may be a favorable characteristic for 
energy-efficient applications, heat mirror, and transparent conductive oxide, etc. Using measured 
transmission and reflection, various optical constants such as refractive index, extinction 
coefficient, and energy losses, etc. have been calculated. The electrical properties of these multi-
layer films were determined through Keithley-2400 source meter using a four-point probe 
method. Sheet resistance values for Ag, Al and Cu based films are 5.62, 5.75, and 6.23 Ω/square, 
respectively. © 2020 Elsevier B.V. 
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Fabrication of patterned graphitized carbon wires using low voltage near-
field electrospinning, pyrolysis, electrodeposition, and chemical vapor 

deposition 

George D., Garcia A., Pham Q., Perez M.R., Deng J., Nguyen M.T., Zhou T., Martinez-Chapa S.O., 
Won Y., Liu C., Lo R.C., Ragan R., Madou M. 

Article 

We herein report a high-resolution nanopatterning method using low voltage electromechanical 
spinning with a rotating collector to obtain aligned graphitized micro and nanowires for carbon 
nanomanufacturing. A small wire diameter and a small inter-wire spacing were obtained by 
controlling the electric field, the spinneret-to-collector distance, the pyrolysis parameters, the 
linear speed of the spinneret, the rotational speed of the collector. Using a simple scaling analysis, 
we show how the straightness and the diameter of the wires can be controlled by the electric field 
and the distance of the spinneret to the collector. A small inter-wire spacing, as predicted by a 
simple model, was achieved by simultaneously controlling the linear speed of the spinneret and 
the rotational speed of the collector. Rapid drying of the polymer nanowires enabled the facile 
fabrication of suspended wires over various structures. Patterned polyacrylonitrile wires were 
carbonized using standard stabilization and pyrolysis to obtain carbon nanowires. Suspended 
carbon nanowires with a diameter of <50 nm were obtained. We also established a method for 
making patterned, highly graphitized structures by using the aforementioned carbon wire 
structures as a template for chemical vapor deposition of graphite. This patterning technique 
offers high throughput for nano writing, which outperforms other existing nanopatterning 
techniques, making it a potential candidate for large-scale carbon nanomanufacturing. © 2020, 
The Author(s). 
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Factors associated with the desire to undergo post-mastectomy breast 
reconstruction in a Mexican breast cancer center 

Bajonero-Canonico P., Ferrigno A.S., Saldaña-Rodriguez J.A., Hinojosa-Gonzalez D.E., de la O-
Maldonado C.G., de la Cruz-de la Cruz C., Moreno-Jaime B., Hernandez-Pavon M., Moral-de la 

Rubia J., Miaja-Avila M., Villarreal-Garza C. 

Article 

Purpose: To assess the proportion of breast cancer patients treated with total mastectomy who 
are interested in undergoing breast reconstruction, the factors associated with their desire to 
undergo this procedure, and the motives stated for their decision. Methods: Women with stage I–
III breast cancer, public health insurance, and history of total mastectomy treated at a center in 
Monterrey, Mexico, were invited to answer a series of questionnaires regarding their clinical and 
demographic characteristics, information received about breast reconstruction, body image, and 
relationship satisfaction. Results: A total of 100 patients were interviewed, of which 68% desired 
to undergo breast reconstruction. Only 35% recalled talking about this procedure with a physician 
and 85% claimed not to have enough information to make an informed decision. Those who 
desired breast reconstruction were younger (p < 0.001), more likely to be in a relationship (p = 
0.025), and had a higher probability of having talked to a physician about the procedure (p = 
0.019). Furthermore, they felt less sexually attractive (p < 0.001), more deformed (p = 0.006), and 
less feminine (p = 0.005) since the mastectomy. The main motives to undergo this procedure were 
to have breast symmetry and greater freedom on which clothes to wear, while the main deterrent 
was the high economical cost. Conclusions: Insufficient information about the procedure and high 
economical cost were identified as potential barriers to undergo breast reconstruction. The 
findings of this study emphasize the pressing need to optimize patient care by providing 
information in a standardized manner and improving access to breast reconstruction within the 
Mexican public healthcare system. © 2020, Springer-Verlag GmbH Germany, part of Springer 
Nature. 
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Factors governing the dimensional accuracy and fracture modes under 
compression of regular and shifted orthogonal scaffolds 

Montufar E.B., Slámečka K., Casas-Luna M., Skalka P., Ramírez-Cedillo E., Zbončák M., Kaiser J., 
Čelko L. 

Article 

Direct ink writing allows controlling the structure of tissue engineering scaffolds. The aim of this 
work was to study the effects of the in silico pattern design on the dimensional accuracy of 
tricalcium phosphate scaffolds and of the loading direction on the compressive strength and 
fracture modes. Regular and shifted scaffolds showed anisotropic shrinkage during drying and 
isotropic shrinkage during sintering. Shifted layers induced bending stresses when compressed 
longitudinally, resulting in lower compressive strength. The transverse Young's modulus and 
compressive strength were higher than the longitudinal ones for both regular and shifted 
structures. Strand deflections were more pronounced in shifted structures. Finite element 
modelling suggested that such deflections considerably increased the effective transverse 
modulus of the shifted scaffolds, thus increasing the related compressive strength. In conclusion, 
shifted scaffolds performed similarly to regular ones in the transverse direction but were less 
mechanically reliable under the longitudinal direction. © 2020 Elsevier Ltd 
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Factors that influence learner engagement and completion rate in an xMOOC 
on energy and sustainability 

González J.A.C., Glasserman-Morales L.D. 

Article 

In Mexico, there has been a rise in Massive Open Online Course (MOOC) enrollments through 
platforms such as MexicoX. However, this rise in interest has not been accompanied by a 
corresponding increase in completion rates. This article examines the factors that influence 
Mexican learners’ retention rates and learner engagement to determine the extent to which a 
student´s profile can predict his or her ability to engage with and complete an xMOOC on energy 
and sustainability. Correlation and multiple regression analysis methods were employed to analyze 
a sample dataset (n = 844) of participants who had completed the xMOOC. It was found that the 
critical factors affecting completion rate were age, education level, and primary occupation and 
that participants who were most likely to complete an xMOOC were 34 years of age or older, had a 
bachelor’s degree or higher, and were in a full-time job. © 2020 Hong Kong Bao Long Accounting 
And Secretarial Limited. All rights reserved. 
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Faculty perceptions of dishonesty on medical students: Prevalence, 
motivations and implications 

López Sotomayor D.M., Eraña Rojas I.E., Segura-Azuara N.D.L.Á., Piedra Noriega I.D., Díaz Elizondo 
J.A., López Cabrera M.V. 

Article 

Introduction: Academic dishonesty are attitudes and actions taken by the student in order to 
obtain benefits. Little is known about the effect of teachers on this phenomenon. The objective of 
this research was to study the perception of teachers about the prevalence, motivation and 
implications of academic dishonesty on students, as well as to analyze their role in the incidence of 
these behaviors. Methods and materials: The study was quantitative, descriptive and cross-
sectional. A questionnaire of 39 items that assesses the model that explains the dishonesty in the 
factors of prevalence, motivation and implications. The means were analyzed considering as 
factors for the ANOVA test: the years of experience and the stage of the career in which the 
faculty participates. Results: The faculty members indicate that the most frequent behaviors are: 
the student that obtains credit for work where he / she did not participate, and plagiarism in 
activities and tasks, with an average of 2.13 and 2.18 respectively. Of the motivators, the most 
involved are: obtaining higher grades, and the easiness offered by new technologies, with an 
average of 3.91 and 3.82 respectively. On the implications, although the professors claim that they 
have witnessed dishonesty, only 48.2% have opened the conversation with the students during 
their class. Discussion: It is necessary to strengthen the institutional policies that enable the 
methods of reporting and monitoring risk situations. Particularly, a point of interest is removing 
the responsibility of faculty about the documentation of evidence and the responsibility of the 
process itself. © 2018 Elsevier España, S.L.U. 
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Failures in the design and implementation of management plans of Marine 
Protected Areas: An empirical analysis for the North-east Atlantic Ocean 

Álvarez-Fernández I., Freire J., Naya I., Fernández N., Sánchez-Carnero N. 

Article 

The characteristics and duration of the processes occurring from the design and designation of a 
Marine Protected Area (MPA) to the effective implementation and renewal of its management 
plan were analysed in 234 MPAs from four countries in the North-east Atlantic Ocean (France, 
Portugal, Spain and England). These MPAs were managed by 118 plans and each one could be 
applied to between one and 11 MPAs, with a mean of 2 MPAs per plan. Of these plans, 81% had 
been implemented since 2000, motivated by the approval of different directives at the European 
and global levels that promoted important changes in national policies. Information about the 
design and implementation of each management plan was summarized through a questionnaire, 
and was analysed to describe the different phases of the design and implementation and 
determine the duration of each phase. Four main failures were identified in the design and 
implementation of plans: (i) Gaps between MPA designation and plan implementation, with a 
mean period of 10.9 years; (ii) only 70% of the analysed MPAs shared a plan; (iii) stakeholders 
were involved only in the revision phase of the plan design in 90% of the cases, while their 
involvement in the other critical design processes occurred in less than 30% of the cases; (iv) 39% 
of operating plans were not renewed on time and had a delay of 4 years on average, extending the 
duration of plans up to almost twice their planned 5- to 6-year duration. These failures represent 
clear shortcomings in MPA performance, because: (i) during the gap period the MPAs were “paper 
parks”; (ii) sharing a plan among MPAs does not allow to define specific objectives for every MPA 
involved; (iii) actively involving stakeholders in all phases from the development of the plan to its 
daily management is an important point for the long-term success of a plan; and (iv) plan renewal 
is an essential process to ensure the continuous improvement and innovation in management 
required for the good performance of a MPA. © 2020 Elsevier Ltd 
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Fake news on Facebook: Narratives, circulation and verification. The cases of 
Argentina and Mexico  

Sued G.E., Kedikian M.R. 

Article 

This study looks into fake news that are produced and shared on Facebook. This research work 
assumes that fake news are narratives that maintain a close relation with the sociopolitical context 
where they are created and discursively voice the opinions of polarized audiences. It combines the 
analysis of the narratives with digital tools to study the circulation of the posts within this social 
network. This work examines and compares a sample of fake news made in Argentina and Mexico 
in relation to the narrative elements that build them, their link with the sociopolitical context, and 
their categorization according to both the intention and resources used in their production and 
circulation of later verifications. The study concludes that fake news are realizations of extreme 
enunciative positions on social media, expressed by means of a discursive creation based on the 
rhetorical figure of hyperbole. © 2020 Universidad Complutense de Madrid. All rights reserved. 
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Family income as a determinant of young people's school  
attendance in Mexico 

Mancha G., Ayala E. 

Article 

This paper calculates the impact of family income on young people's school attendance in Mexico, 
in a longitudinal context. Based on the rotating panels of the National Occupation and 
Employment Survey (ENOE), a probit econometric model with fixed effects is used to determine 
the likelihood that a 14-to 18-year-old who lives with their parents and attends school will 
continue to attend in the following year; the model is controlled by the young person's 
characteristics, their family, the environment and various temporary changes. Evidence was found 
that the probability of a young person continuing to attend school increases with family income, 
and this positive effect is relatively more important in the first deciles of income. © 2020 
Universidad Nacional Autonoma de Mexico. All rights reserved. 
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Fast Petviashvili-Hankel method for vortex solitons in the generalized 
nonlinear Schrödinger equation 

Ramesh R., Lopez-Aguayo S. 

Article 

We present a robust numerical procedure for obtaining ring-type spatial optical beams with phase 
singularities in nonlinear media. This numerical algorithm can be used for fast computing 
stationary solutions with high topological charge for the case of a generalized nonlinear 
Schrödinger equation. Remarkably, we find that the method converges to the ring-type solution 
starting virtually from any initial condition. The method is based in the use of Chebyshev spectral 
methods for the calculation of a required Hankel transform. We provide the codes for the 
straightforward use of this algorithm in Matlab. © 2020 The Author(s). Published by IOP Publishing 
Ltd. 
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Fatigue of offshore structures: A review of statistical fatigue damage 
assessment for stochastic loadings 

Jimenez-Martinez M. 

Article 

Structural offshore fatigue can be accelerated way to reduce the time required for testing. In this 
regard, a statistical analysis of the loads must be performed to reduce loads with low damage 
contribution, while the uncertainties from external sources are retained. This process generates 
the spectrum required to perform the accelerated tests. Subsequently, the spectrum can be 
extrapolated, which increases the damage and reduces the testing time. In this work, a review of 
the main types of offshore structures is presented, including a description of the main statistical 
signal process analysis. In addition, a review of the damage model used in offshore analysis is 
presented. This can be modelled as a Gaussian or narrow-band process, depending on the variable 
amplitude loading which generates a random process due to waves. © 2019 The Author 
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Fatty Acid and Alcohol Metabolism in Pseudomonas putida: Functional 
Analysis Using Random Barcode Transposon Sequencing 

Thompson M.G., Incha M.R., Pearson A.N., Schmidt M., Sharpless W.A., Eiben C.B., Cruz-Morales 
P., Blake-Hedges J.M., Liu Y., Adams C.A., Haushalter R.W., Krishna R.N., Lichtner P., Blank L.M., 

Mukhopadhyay A., Deutschbauer A.M., Shih P.M., Keaslinga J.D. 

Article 

With its ability to catabolize a wide variety of carbon sources and a growing engineering toolkit, 
Pseudomonas putida KT2440 is emerging as an impor-tant chassis organism for metabolic 
engineering. Despite advances in our under-standing of the organism, many gaps remain in our 
knowledge of the genetic basis of its metabolic capabilities. The gaps are particularly noticeable in 
our understand-ing of both fatty acid and alcohol catabolism, where many paralogs putatively cod-
ing for similar enzymes coexist, making biochemical assignment via sequence ho-mology difficult. 
To rapidly assign function to the enzymes responsible for these metabolisms, we leveraged 
random barcode transposon sequencing (RB-Tn-Seq). Global fitness analyses of transposon 
libraries grown on 13 fatty acids and 10 alco-hols produced strong phenotypes for hundreds of 
genes. Fitness data from mutant pools grown on fatty acids of varying chain lengths indicated 
specific enzyme sub-strate preferences and enabled us to hypothesize that DUF1302/DUF1329 
family proteins potentially function as esterases. From the data, we also postulate catabolic routes 
for the two biogasoline molecules isoprenol and isopentanol, which are ca-tabolized via leucine 
metabolism after initial oxidation and activation with coenzyme A (CoA). Because fatty acids and 
alcohols may serve as both feedstocks and final products of metabolic-engineering efforts, the 
fitness data presented here will help guide future genomic modifications toward higher titers, 
rates, and yields. Copyright © 2020 American Society for Microbiology. All Rights Reserved. 
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Fault tolerance of self-organizing maps 

Girau B., Torres-Huitzil C. 

Article 

Bio-inspired computing principles are considered as a source of promising paradigms for fault-
tolerant computation. Among bio-inspired approaches, neural networks are potentially capable of 
absorbing some degrees of vulnerability based on their natural properties. This calls for attention, 
since beyond energy, the growing number of defects in physical substrates is now a major 
constraint that affects the design of computing devices. However, studies have shown that most 
neural networks cannot be considered intrinsically fault tolerant without a proper design. In this 
paper, the fault tolerance of self-organizing maps (SOMs) is investigated, considering 
implementations targeted onto field programmable gate arrays, where the bit-flip fault model is 
employed to inject faults in registers. Quantization and distortion measures are used to evaluate 
performance on synthetic datasets under different fault ratios. Three passive techniques intended 
to enhance fault tolerance of SOMs during training/learning are also considered in the evaluation. 
We also evaluate the influence of technological choices on fault tolerance: sequential or parallel 
implementation, weight storage policies. Experimental results are analyzed through the evolution 
of neural prototypes during learning and fault injection. We show that SOMs benefit from an 
already desirable property: graceful degradation. Moreover, depending on some technological 
choices, SOMs may become very fault tolerant, and their fault tolerance even improves when 
weights are stored in an individualized way in the implementation. © 2018, The Natural 
Computing Applications Forum. 
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Female androgenetic alopecia with male pattern caused by an androgen-
producing tumor 

Dueñas A.R., Dueñas L.E.S., Sánchez V.T., Rico I.D.G. 

Article 

Female androgenetic alopecia (FAGA) is a common cause of hair loss in women. Typically, it is 
characterized by a reduction of hair density on biparietal and vertex regions of the scalp with 
preservation of the anterior hair implantation line. However, it can also appear with recession of 
the anterior hairline known as FAGA with male pattern (FAGA-M). In these cases, it is important to 
consider a state of hyperandrogenism and look for other signs such as hirsutism, acne, and 
menstrual irregularities. A sudden onset in a postmenopausal woman must make us suspicious of 
an androgen-secreting tumor. We present two cases of FAGA-M secondary to an ovarian tumor 
that was successfully resolved after surgical treatment. © 2020 Wolters Kluwer Medknow 
Publications. All rights reserved. 
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Females don't always sing in response to male song, but when they do, they 
sing to males with higher-pitched songs 

Kirschel A.N.G., Zanti Z., Harlow Z.T., Vallejo E.E., Cody M.L., Taylor C.E. 

Article 

The long-held view that birdsong is exclusively a male trait has been challenged recently by a 
number of studies and reviews highlighting the prevalence of female song. Despite that, there 
remains a lack of knowledge on the function of female song, with most evidence thus far focusing 
on females performing duets with males in courtship displays, typically for joint territory defence 
or mate-guarding purposes. Here we show in a tracheophone suboscine passerine Formicarius 
moniliger, a sexually monomorphic species in which both sexes sing, that females may participate 
in both intrasexual and intersexual territory defence. Females sang more in response to females 
than to males, suggesting they consider females more of a threat to their territory. Yet, females 
also demonstrated an unexpected pattern of singing back to playback of males singing higher-
frequency song than themselves. Unlike males, which responded indiscriminately to playback of 
any song performed by either sex, females appeared to discern not only the sex, but perhaps also 
the size of the presumed intruder. There was a strong negative relationship between body mass 
and frequency, and females responding only to higher-frequency male song suggests they will only 
engage in territory defence with males when they expect those males to be weaker than they are. 
While our results are consistent with expectations of a shared ancestral function of song in 
territory defence, they also suggest females may suffer greater costs in engaging in territorial 
disputes and thus limit their vocal contribution according to the perceived threat. © 2020 The 
Association for the Study of Animal Behaviour 
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Ferritin Nanocage Conjugated Hybrid Hydrogel for Tissue Engineering and 
Drug Delivery Applications 

Samanipour R., Wang T., Werb M., Hassannezhad H., Rangel J.M.L., Hoorfar M., Hasan A., Lee C.K., 
Shin S.R. 

Article 

Hydrogels have recently been attractive in various drug delivery and tissue engineering 
applications because of their structural similarities to the natural extracellular matrix. Despite 
enormous advances in the application of hydrogels, poor mechanical properties and lack of control 
for the release of drugs and biomolecules act as major barriers for widespread clinical 
applications. To overcome these challenges, we developed both physically and covalently 
conjugated nanocage-laden hydrogels between the surface of the nanocage and a gelatin 
methacryloyl (GelMA) hydrogel matrix. Ferritin and its empty-core equivalent apoferritin were 
used as nanocages that could be easily incorporated into a GelMA hydrogel via physical bonding. 
To fabricate covalently conjugated nanocage-laden GelMA hydrogels, ferritin and apoferritin were 
chemically modified to present the methacryloyl groups, ferritin methacryloyl (FerMA) and 
apoferritin methacryloyl (ApoMA), respectively. The covalently conjugated FerMA- A nd ApoMA-
GelMA hydrogels offered a better ability to tune mechanical properties compared with those 
prepared by direct dispersion of ferritin and apoferritin into GelMA hydrogels with physical 
bonding, without affecting their porosity or cell growth. Furthermore, the ability of the nanocage 
to release small chemical compounds was confirmed by performing a cumulative release test on 
fluorescein isothiocyanate (FITC) encapsulated apoferritin and ApoMA incorporated GelMA 
hydrogels by pH stimulus. Thus, the nanocage incorporated hydrogels have emerged as excellent 
materials for drug delivery and tissue engineering applications. © 2019 American Chemical 
Society. 
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Fibrosis regression is induced by AdhMMP8 in a murine model of chronic 
kidney injury 

Contreras-Salinas H., Meza-Rios A., García-Bañuelos J., Sandoval-Rodriguez A., Sanchez-Orozco L., 
García-Benavides L., de la Rosa-Bibiano R., Monroy Ramirez H.C., Gutiérrez-Cuevas J., Santos-

Garcia A., Armendariz-Borunda J. 

Article 

Adenoviral vector AdhMMP8 (human Metalloproteinase-8 cDNA) administration has been proven 
beneficial in various experimental models of liver injury improving liver function and decreasing 
fibrosis. In this study, we evaluated the potential therapeutic AdhMMP8 effect in a chronic kidney 
damage experimental model. Chronic injury was induced by orogastric adenine administration 
(100mg/kg/day) to Wistar rats for 4 weeks. AdhMMP8 (3x1011vp/kg) was administrated in renal 
vein during an induced-ligation-ischemic period to facilitate kidney transduction causing no-
additional kidney injury as determined by histology and serum creatinine. Animals were sacrificed 
at 7- and 14-days post-Ad injection. Fibrosis, histopathological features, serum creatinine (sCr), 
BUN, and renal mRNA expression of αSMA, Col-1α, TGF-β1, CTGF, BMP7, IL-1, TNFα, VEGF and 
PAX2 were analyzed. Interestingly, AdhMMP8 administration resulted in cognate human MMP8 
protein detection in both kidneys, whereas hMMP8 mRNA was detected only in the left kidney. 
AdhMMP8 significantly reduced kidney tubule-interstitial fibrosis and glomerulosclerosis. Also, 
tubular atrophy and interstitial inflammation were clearly decreased rendering improved 
histopathology, and down regulation of profibrogenic genes expression. Functionally, sCr and BUN 
were positively modified. The results showed that AdhMMP8 decreased renal fibrosis, suggesting 
that MMP8 could be a possible therapeutic candidate for kidney fibrosis treatment. © 2020 
Contreras-Salinas et al. This is an open access article distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original author and source are credited. 
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Field effectiveness of improved hermetic storage technologies on maize grain 
quality in Central Mexico 

García-Lara S., García-Jaimes E., Ortíz-Islas S. 

Article 

Maize is the main crop cultivated by small scale farmers (SSF) in Mexico, and its production 
represents an important goal for local food security. However, SSF very often face severe post-
harvest losses in maize, mainly because of insect pests and the lack of suitable storage technology. 
This study was conducted to compare the field effectiveness in terms of maize quality under on-
field conditions of SSF of two improved hermetic storage technologies with the traditional storage. 
The field experiment was performed on-farm in the highlands of Central Mexico. Maize grains 
were stored in three storage devices: hermetic plastic bag (sBag), hermetic plastic silo (Bioxilo), or 
traditional polypropylene sacks. The study considered the quantitative evaluation of storage, 
physical, nutritional, and industrial qualities of maize after 4, 8 and 12 months of storage. 
Environmental conditions of storage such as oxygen levels, temperature and humidity were 
monitored. After 1 year of field storage, compared with traditional sacks, sBag and Bioxilo showed 
a significant lower losses in storage due to insects. When controlled infested maize by artificial 
insect infestation methods was used, the improved technologies were also effective in reducing 
grain losses. Furthermore, both sBag and Bioxilo prevented grain quality detriment in terms of 
physical, nutritional and industrial (for tortilla and seed) properties (p < 0.01). Additionally, 
compared with traditional storage, sBag and Bioxilo showed efficient control of the hermetic 
conditions in terms of oxygen, temperature and humidity, but no significant differences were 
detected between the two improved technologies. In summary, under on-farm conditions, the 
successful preservation of maize grain quality was achieved by the improved sBag and Bioxilo in 
the highlands of Mexico. In the future, positive effects of this storage system will need to be 
validated under tropical conditions. © 2020 Elsevier Ltd 
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Fifth-generation (5G) mmwave spatial channel characterization for urban 
environments’ system analysis 

Azpilicueta L., Lopez-Iturri P., Zuñiga-Mejia J., Celaya-Echarri M., Rodríguez-Corbo F.A., Vargas-
Rosales C., Aguirre E., Michelson D.G., Falcone F. 

Article 

In this work, the channel characterization in terms of large-scale propagation, small-scale 
propagation, statistical and interference analysis of Fifth-Generation (5G) Millimeter Wave 
(mmWave) bands for wireless networks for 28, 30 and 60 GHz is presented in both an outdoor 
urban complex scenario and an indoor scenario, in order to consider a multi-functional, large 
node-density 5G network operation. An in-house deterministic Three-Dimensional Ray-Launching 
(3D-RL) code has been used for that purpose, considering all the material properties of the 
obstacles within the scenario at the frequency under analysis, with the aid of purpose-specific 
implemented mmWave simulation modules. Different beamforming radiation patterns of the 
transmitter antenna have been considered, emulating a 5G system operation. Spatial interference 
analysis as well as time domain characteristics have been retrieved as a function of node location 
and configuration. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Finite sample properties of virtual reference feedback tuning with two 
degrees of freedom controllers 

Jianhong W., Ramirez-Mendoza R.A. 

Article 

Here the problem of designing two degrees of freedom controllers for an unknown plant based on 
input–output measurements is discussed. Virtual reference feedback tuning aims at minimizing a 
cost function of the L2-norm type by using a set of data, as no identification process is needed. 
When constructing this cost function, two model-matching problems are considered between 
closed loop transfer function and sensitivity function simultaneously. In model-matching 
procedures, we design virtual input and virtual disturb respectively. Further two filters used to 
reprocess the input–output measurements are derived to prove the equivalence between virtual 
reference feedback tuning and model reference control. After constructing one identification cost 
without any knowledge of the plant, we derive one bound on the difference between the 
expected identification cost and its sample identification cost under the condition that the number 
of data points is finite. Further the correlation property between the input and external noise is 
considered in deriving this bound. Then we continue to derive one probabilistic bound to quantify 
this difference through using some probability inequalities and knowledge of control theory. The 
number of data points is obtained by using generalization of independent block sequence. Finally 
two simulation examples have been performed to demonstrate the effectiveness of the theories 
proposed in this paper. © 2019 
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Flacourtia indica based biogenic nanoparticles: Development, 
characterization, and bioactivity against wound associated pathogens 

Ahmad F., Taj M.B., Ramzan M., Raheel A., Shabbir S., Imran M., Iqbal H.M.N. 

Article 

Surface engineered nanoparticles (NPs) are of great attention due to their targeted medical 
applications. The nature of the functionalized surface plays a vital role in achieving the required 
functionalities of engineered NPs. Owing to the biofilm formation capabilities of wound associated 
pathogens, impaired wound healing is a major complication in the medical field. In this context, 
herein, we report the biogenic synthesis of Flacourtia indica (FI) based NPs, i.e., FI-AgNPs using the 
aqueous leaf extract of this anti-bacterial herb. The newly developed FI-AgNPs were characterized 
using various analytical and imaging techniques such as UV-Vis spectroscopy, Fourier transform 
infrared spectroscopy (FT-IR), powder X-ray diffraction (PXRD), scanning electron microscopy 
(SEM) and transmission electron microscopy (TEM). The FI-AgNPs showed potent anti-microbial 
activity and anti-biofilm potential which were examined through a test tube adherence method 
and congo red agar method. It has been observed that synthesized FI-AgNPs inhibit the formation 
of a biofilm of observed bacteria, even at a minimum concentration of 80 μgml-1. These findings 
suggest that synthesized FI-AgNPs could be used against wound associated microbes, especially 
bacterial coating on medical devices, to prevent antibiotic-resistant biofilm infections. Further 
development and research are obligatory to decode this skill into preventive and therapeutic 
strategies. © 2020 The Author(s). Published by IOP Publishing Ltd. 
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Fluconazole and fragments as corrosion inhibitors of API 5L X52 steel 
immersed in 1M HCl 

Espinoza-Vázquez A., Rodríguez-Gómez F.J., Negrón-Silva G.E., González-Olvera R., Ángeles-Beltrán 
D., Palomar-Pardavé M., Miralrio A., Castro M. 

Article 

The corrosion inhibition of API 5 L X52 in 1 M HCl due to fluconazole as active substance 1 or drug 
(Afungil), and its fragments: 1,2,4-triazole 2 and 1-bromo-2,4-difluorobenzene 3 was evaluated 
through electrochemical techniques and DFT calculations. At 20 °C, 1 exhibited c.a. 90 % corrosion 
inhibition efficiency, IE, from 5–200 ppm. The fragment 2 displayed an IE of 83 % at 30 ppm, while 
the fragment 3 reached 80 % at all concentrations. However, the inhibition kinetics study of 1 
demonstrated that it retained its IE properties up to 168 h of immersion with 84 % IE. 1 followed a 
Langmuir-type physisorption-chemisorption process while 2 and 3 a physisorption process. From 
SEM and AFM images it was directly verified the steel-protective capacity of 1 and from XPS 
analysis its presence onto the steel surfaces. Theoretical calculations, carried out at the dispersion 
corrected density functional theory BPW91-D2/6-311++G(2d,2p) level, are in full agreement with 
experimental observations, explaining that the physisorption-chemisorption process was provoked 
by the electrostatic interaction and electron pairs donation of fluconazole on the iron atoms. 
Similarly, the adsorption process of protonated fluconazole is due to electrostatic interactions and 
electrons shared from the metal cluster to the protonates species. Reactivity indices indicate that 
the steel surface is effectively covered and passivated. © 2020 Elsevier Ltd 
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Fluid filtration through the media with random sets of crack-like inclusions 

Kanaun S., Levin V. 

Article 

Fluid filtration through homogeneous permeable media containing random sets of thin crack-like 
inclusions is considered. One of the characteristic sizes of such inclusions is much smaller than the 
others, and filtration coefficients of the inclusion material are much larger than the coefficients of 
the host medium. First, a homogeneous medium with an isolated crack-like inclusion subjected to 
a constant external fluid pressure gradient is considered (the one-particle problem). Using the 
method of matching of asymptotic expansions, the problem is reduced to a 2D-integral equation 
for the fluid flux along the middle surface of the inclusion. Analytical solutions of this equation for 
thin inclusions with elliptical middle surfaces are presented. Then, the solution of the one-particle 
problem is used in the framework of the self-consistent effective field method for calculation of 
effective filtration coefficients of the medium with crack-like inclusions. The method takes into 
account statistical characteristics of random sets of the inclusions. Detailed equations for the 
tensors of effective filtration coefficients of the heterogeneous media are presented for inclusions 
of the same orientations and for a homogeneous distribution of the inclusion over the 
orientations. Predictions of the method are compared with numerical solutions of the 
homogenization problem presented in the literature. © 2020 Elsevier Ltd 
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Fluidic barriers in droplet-based centrifugal microfluidics: Generation of 
multiple emulsions and microspheres 

Madadelahi M., Madou M.J., Nokoorani Y.D., Shamloo A., Martinez-Chapa S.O. 

Article 

Droplet generation is very important in biochemical processes such as cell encapsulation, digital 
PCR (Polymerase Chain Reaction), and drug delivery. In the present paper, a density-based method 
called “fluidic barrier” is introduced to produce multiple emulsions on a centrifugal microfluidic 
platform or Lab-on-a-CD (LOCD). We show that the density and the viscosity of the fluids involved 
are important parameters for predicting the characteristics of the droplets generated with this 
method. Moreover, we broadened this concept by using the fluidic barriers to separate reactive 
chemicals. As a proof of concept, alginate and CaCl2 solutions are separated by an oil barrier to 
control the alginate cross-linking process. We demonstrate the continuous production of alginate 
microspheres and show that increasing the spinning frequency or alginate concentration leads to 
smaller microspheres. Furthermore, the size of the microspheres can be modulated by adjusting 
the size of the microchannels to fit a variety of applications such as cell encapsulation, drug 
delivery, or digital PCR. The concept of fluidic barriers is generic and can be expanded to include 
more than one barrier using different liquids with the appropriate density values. © 2020 Elsevier 
B.V. 
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Fpga implementation of some second round nist lightweight cryptography 
candidates 

Ovilla-Martínez B., Mancillas-López C., Martínez-Herrera A.F., Bernal-Gutiérrez J.A. 

Article 

For almost one decade, the academic community has been working in the design and analysis of 
new lightweight primitives. This cryptography development aims to provide solutions tailored for 
resource-constrained devices. The U.S. National Institute of Standards and Technology (NIST) 
started an open process to create a Lightweight Cryptography Standardization portfolio. As a part 
of the process, the candidates must demonstrate their suitability for hardware implementation. 
Cost and performance are two of the criteria to be evaluated. In this work, we present the analysis 
of costs and performance in hardware implementations over five NIST LWC Round 2 candidates, 
COMET, ESTATE-AES/Gift, LOCUS, LOTUS, and Oribatida. Each candidate’s implementation was 
adapted to the Hardware API for Lightweight Cryptography for fair benchmarking of hardware 
cores. The results were generated for Xilinx Artix-7 xc7a12tcsg325-3. The results indicate that it is 
feasible to achieve the reduction of each solution below 2000 LUTs and 2000 slices where some of 
them (the variants of ESTATE-AES/Gift) are below 850 LUTs and 600 FF when they are included in 
the LWC CryptoCore. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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FPGA-based system for effective IQ imbalance mitigation of RF power 
amplifiers 
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Cuautle E. 

Article 

To provide an adequate signal integrity to a power amplifier (PA), we propose a digital system for 
the degradation at the transmitter path, and it is implemented on a field-programmable gate array 
(FPGA) board. The proposed system offers the following features: A (Formula presented.) -ary 
quadrature amplitude modulation (QAM) digital signal generation and in-phase/quadrature (IQ) 
imbalance mitigation, and by default, it performs as a predistortion model extraction from PA-
measured data. The simulations and tests provided are performed to effectively verify the PA 
linearity by using 256-QAM signals. The nonlinearities are predicted as a reliable solution for 
linearizing the PA from measurements of AM/AM and AM/PM conversion curves. The 
performance is evaluated in terms of linearity, computation complexity, and FPGA hardware 
synthesis according to a dependability compliance of digital signal processing. Finally, the model is 
validated with input/output data observations to linearize the model with a fitting normalized 
mean squared error (NMSE) of around (Formula presented.) dB, a spurious free dynamic range of 
40 dBm, and an adjacent channel power ratio reduction by (Formula presented.) dBm, for a class-
AB broadband radio frequency PA GaN HEMT of 10 W working at 2.34 GHz. © 2020 John Wiley & 
Sons, Ltd. 
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Fractionation of Stevia rebaudiana aqueous extracts via two-step 
ultrafiltration process: towards rebaudioside a extraction 

Díaz-Montes E., Gutiérrez-Macías P., Orozco-Álvarez C., Castro-Muñoz R. 

Article 

The consumption of sugar-based foods has generated significant attention when dealing with 
influence towards chronic diseases, such as obesity diabetes mellitus, cancer, lipid metabolism 
disorders, among others. The food industry has currently found a profitable market in using 
reduced-calorie artificial sweeteners to elaborate dietary products. However, many studies have 
addressed the possibility of harmful effects of the prolonged consumption of artificial sweeteners 
on human health, e.g. cancer and diabetes. For this reason, industries have been focused on the 
use of natural sweeteners, such as steviol glycosides (SGs), which have become important into 
food industry. Herein, we propose an integrated membrane system, implementing two different 
ultrafiltration membranes (100 and 1 kDa), to separate rebaudioside A (reb A) from aqueous 
extracts of Stevia rebaudiana. By using this approach, we found out that the UF100 membrane 
served mostly to remove total solids (∼42%) and carbohydrates (∼41%) from the crude extract, 
while tight UF1 membrane was able to retain the phenolic compounds (∼98%). Moreover, the 
integrated membrane system allowed the recovery of reb A (up to 38 mg). Our results 
demonstrate that such a membrane-based process is a viable alternative for the fractionation and 
extraction of SGs from Stevia rebaudiana, but also some other high-added valued molecules (such 
as carbohydrates and polyphenols) can be concurrently recovered. © 2020 Institution of Chemical 
Engineers 
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Framing contests in global NGO networks: How controversies enable and 
challenge collaboration and action 

Pesqueira L., Glasbergen P., Leroy P. 

Article 

In multistakeholder sustainability initiatives, nongovernmental organizations (NGOs) need not only 
to negotiate with actors from other sectors, but also with other NGOs. Taking a framing 
perspective, this study examines how NGOs engage in framing contests because of their 
collaborative attitude toward the private sector. Through an analysis of Oxfam's participation in 
the Shrimp Aquaculture Dialogues, the paper examines the interplay between NGOs that propose 
and oppose certification as a viable strategy for ensuring sustainability in the farmed shrimp 
sector. The results show that controversies among NGO groups related prognostic framing (i.e., 
regarding the proposed solution to a problem) are characterized by specific ontological and 
normative attributes. The paper offers NGOs strategies for dealing with such controversies and 
shows that, depending on the nature of the controversy, engaging in framing contests might 
enlarge or constrain the roles that an NGO is able to play in a multistakeholder setting, 
particularly, when it comes to preserving its independence while securing interdependence with 
others. © 2019 Wiley Periodicals, Inc. 
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Freeform axicon with azimuthal variation 

González-Acuña R.G., Gutiérrez-Vega J.C., Rocha M.C. 

Article 

An analytical closed-form equation to design a freeform element that replicates an axicon is 
presented. In this paper, we get the mentioned analytical closed-form equation step by step. The 
equation comes from applying both the Fermat principle and the Snell's law at the first refractive 
surface. This Freeform axicon with azimuthal variation can be applied to produce annular conical 
beams with the possibility to receive wavefronts not necessarily collimated. In the paper, we test 
the equation in several scenarios to test the design of the Freeform axicon and the results of the 
performance of the Freeform axicon were as expected. © 2020 Informa UK Limited, trading as 
Taylor & Francis Group. 
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Frequency-correlation requirements on the biphoton wave function in an 
induced-coherence experiment between separate sources 

Rojas-Santana A., Machado G.J., Lopez-Mago D., Torres J.P. 

Article 

There is renewed interest in using the coherence between beams generated in separate down-
converter sources for new applications in imaging, spectroscopy, microscopy, and optical 
coherence tomography (OCT). These schemes make use of continuous-wave (cw) pumping in the 
low parametric gain regime, which produces frequency correlations and frequency entanglement 
between signal-idler pairs generated in each single source. But can induced coherence still be 
observed if there is no frequency correlation, so the biphoton wave function is factorable? We will 
show that this is the case and might be an advantage for OCT applications. High axial resolution 
requires a large bandwidth. For cw pumping, this requires the use of short nonlinear crystals. This 
is detrimental since short crystals generate small photon fluxes. We show that the use of 
ultrashort pump pulses allows one to improve the axial resolution even for a long crystal that 
produces higher photon fluxes. © 2020 American Physical Society. 
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Friction and Wear of Metals under Micro-abrasion, Wet and Dry Sliding 
Conditions 

Resendiz-Calderon C.D., Farfan-Cabrera L.I., Oseguera-Peña J.E., Cázares-Ramírez I., Gallardo-
Hernandez E.A. 

Article 

This work aims to characterize and compare the coefficient of friction (CoF) and wear rates of 
some metallic materials (AISI 6061-T6 alloy, AISI 316 L stainless steel and ASTM F1537 CoCrMo 
alloy) under different wear modes, namely, micro-abrasion abrasion (rolling and mixed 
rolling/grooving abrasion), and wet and dry sliding abrasion. The wear modes were achieved by 
conducting testing under muddy environment at different SiC abrasive particles concentration and 
wet and dry conditions at three different loads (1, 2 and 3 N) using an instrumented micro-
abrasion tester. Wear volumes were measured by optical profilometry to estimate wear rates, 
while wear patterns were visualized in detail by SEM. CoF, wear rate and mode results for all 
materials and conditions are reported and discussed. Wear modes were found to have a 
considerable effect on CoF and wear rate for the materials. Pure rolling abrasion generated the 
highest wear rates for all materials. Mixed rolling abrasion/grooving produced higher CoFs, but 
lower wear rates than those produced by pure rolling abrasion. Wet sliding promoted the highest 
CoFs for AISI 316L SS and AISI 6061-T6 meanwhile dry sliding generated the lowest CoFs and wear 
rates. © 2020, ASM International. 
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From 2G to 5G Spatial Modeling of Personal RF-EMF Exposure within Urban 
Public Trams 

Celaya-Echarri M., Azpilicueta L., Karpowicz J., Ramos V., Lopez-Iturri P., Falcone F. 

Article 

The upcoming design and implementation of the new generation of 5G cellular systems, jointly 
with the multiple wireless communication systems that nowadays coexist within vehicular 
environments, leads to Heterogeneous Network challenging urban scenarios. In this framework, 
user's Radiofrequency Electromagnetic Fields (RF-EMF) radiation exposure assessment is pivotal, 
to verify compliance with current legislation thresholds. In this work, an in-depth study of the E-
field characterization of the personal mobile communications within urban public trams is 
presented, considering different cellular technologies (from 2G to 5G). Specifically, frequency 
bands in the range of 5G NR frequency range 1 (FR1) and millimeter wave (mm-wave) bands 
within frequency range 2 (FR2) have been analyzed for 5G scenarios, considering their dispersive 
material properties. A simulation approach is presented to assess user mobile phone base station 
up-link radiation exposure, considering all the significant features of urban transportation trams in 
terms of structure morphology and topology or the materials employed. In addition, different user 
densities have been considered at different frequency bands, from 2G to 5G (FR1 and FR2), by 
means of an in-house developed deterministic 3D Ray-Launching (3D-RL) technique in order to 
provide clear insight spatial E-field distribution, including the impact in the use of directive 
antennas and beamforming techniques, within realistic operation conditions. Discussion in relation 
with current exposure limits have been presented, showing that for all cases, E-Field results are far 
below the maximum reference levels established by the ICNIRP guidelines. By means of a 
complete E-field campaign of measurements, performed with both, a personal exposimeter (PEM) 
and a spectrum analyzer within a real tram wagon car, the proposed methodology has been 
validated showing good agreement with the experimental measurements. In consequence, a 
simulation-based analysis methodology for dosimetry estimation is provided, aiding in the 
assessment of current and future cellular deployments in complex heterogeneous vehicular 
environments. © 2013 IEEE. 
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From e-quality and brand perceptions to repurchase: A model to explain 
purchase behaviour in a web-store 

Vásquez F., Vera-Martínez J. 

Article 

This study proposes an explanatory model of repurchase behaviour in web-stores introducing 
certain relationships not taken into consideration before. However, some established relationships 
are taken from the literature, such as that between web-store quality, satisfaction and trust. A 
detailed exploration of measurements was performed to design a structured questionnaire. With a 
sample of n=500 web-store buyers, a structural statistic model was developed to confirm the 
hypotheses that support the model. A high degree of determination for behavioural intentions 
was found, and a moderate one for repurchase. Contrasting with previous research, this model 
proposes product brand perception and store brand perception as predictors of trust and 
intentions in a web-store. As the final dependent variable, a multi-item measurement for 
repurchase is proposed, tested and discussed; this has not been attempted before for this kind of 
model. © 2020 Universidad de Talca-Chile. 
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From nano to macro: Hierarchical platinum superstructures synthesized using 
bicontinuous microemulsion for hydrogen evolution reaction 

Adesuji E.T., Khalil-Cruz L.E., Videa M., Sánchez-Domínguez M. 

Article 

The possibility to harness the intrinsic properties of bicontinuous microemulsions (BCME) has led 
to their application as nanocages in the synthesis of nanocoral-shaped Pt hierarchical 
superstructures (PtHSs). We employed two different platinum precursors (oil-soluble and water-
soluble) and sodium borohydride (NaBH4) was used as reducing agent. PtHSs were observed to be 
pure and nanocrystalline, with small crystallite size (4.5–6.5 nm). XPS showed that the 
nanostructures are composed of Pt (0). The electrochemical surface areas obtained were 8.7 
m2/g, 35.1 m2/g and 20.9 m2/g for PtH–O (synthesized using oil-soluble precursor), PtH-A2 and 
PtH-A4 (synthesized using 2 and 4% water-soluble Pt precursor), respectively. Linear sweep 
voltammetry (LSV), Tafel plots and electrochemical impedance spectroscopy (EIS) were used to 
study the hydrogen evolution reaction process. PtH-A2 showed an overpotential of 68 mV at 10 
mA cm−2, a Tafel slope of 30 mV dec−1 and a low charge transfer resistance of 3.39 Ω. The 
stability of the PtHSs was tested before and after 1000 LSV cycles with minimal loss of current 
density. The improved electrochemical properties recorded, are due to the unique Pt hierarchical 
superstructure, which is key for the electrocatalytic performance. Through this research, the 
“template effect” of bicontinuous microemulsions towards the synthesis of metallic hierarchical 
superstructures is demonstrated for the first time. © 2020 Elsevier Ltd 
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Function Based Brain Modeling and Simulation of an Ischemic Region in Post-
Stroke Patients using the Bidomain 

Lopez-Rincon A., Cantu C., Etcheverry G., Soto R., Shimoda S. 

Article 

Background. Several studies have shown that post-stroke patients develop divergent activity in the 
sensorimotor areas of the affected hemisphere of the brain compared to healthy people during 
motor tasks. Proper mathematical models will help us understand this activity and clarify the 
associated underlying mechanisms. New Method. This research describes an anatomically based 
brain computer model in post-stroke patients. We simulate an ischemic region for arm motion 
using the bidomain approach. Two scenarios are considered: a healthy subject and a post-stroke 
patient with motion impairment. Next, we limit the volume of propagation considering only the 
sensorimotor area of the brain. Comparison with existing methods. In comparison to existing 
methods, we combine the use of the bidomain for modeling the propagation of the electrical 
activity across the brain volume with functional information to limit the volume of propagation 
and the position of the expected stimuli, given a specific task. Whereas just using the bidomain 
without limiting the functional volume, propagates the electrical activity into non-expected areas. 
Results. To validate the simulation, we compare the activity with patient measurements using 
functional near-infrared spectroscopy during arm motion (n=5) against controls (n=3). The results 
are consistent with empirical measurements and previous research and show that there is a 
disparity between position and number of spikes in post-stroke patients in contrast to healthy 
subjects. Conclusions. These results hold promise in improving the understanding of brain 
deterioration in stroke patients and the re-arrangement of brain networks. Furthermore, shows 
the use of functionality based brain modeling. © 2019 The Author(s) 
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Functional attributes and anticancer potentialities of chico (Pachycereus 
weberi) and jiotilla (escontria chiotilla) fruits extract 

Sandate-Flores L., Romero-Esquivel E., Rodríguez-Rodríguez J., Rostro-Alanis M., Melchor-Martínez 
E.M., Castillo-Zacarías C., Ontiveros P.R., Celaya M.F.M., Chen W.-N., Iqbal H.M.N., Parra-Saldívar 

R. 

Article 

Mexico has a great diversity of cacti, however, many of their fruits have not been studied in 
greater depth. Several bioactive compounds available in cacti juices extract have demonstrated 
nutraceutical properties. Two cactus species are interesting for their biologically active pigments, 
which are chico (Pachycereus weberi (J. M. Coult.) Backeb)) and jiotilla (Escontria chiotilla (Weber) 
Rose)). Hence, the goal of this work was to evaluate the bioactive compounds, i.e., betalains, total 
phenolic, vitamin C, antioxidant, and mineral content in the extract of the above-mentioned P. 
weberi and E. chiotilla. Then, clarified extracts were evaluated for their antioxidant activity and 
cytotoxicity (cancer cell lines) potentialities. Based on the obtained results, Chico fruit extract was 
found to be a good source of vitamin C (27.19 ± 1.95 mg L-Ascorbic acid/100 g fresh sample). 
Moreover, chico extract resulted in a high concentration of micronutrients, i.e., potassium (517.75 
± 16.78 mg/100 g) and zinc (2.46 ± 0.65 mg/100 g). On the other hand, Jiotilla has a high content 
of biologically active pigment, i.e., betaxanthins (4.17 ± 0.35 mg/g dry sample). The antioxidant 
activities of clarified extracts of chico and jiotilla were 80.01 ± 5.10 and 280.88 ± 7.62 mg/100 g 
fresh sample (DPPH method), respectively. From the cytotoxicity perspective against cancer cell 
lines, i.e., CaCo-2, MCF-7, HepG2, and PC-3, the clarified extracts of chico showed cytotoxicity 
(%cell viability) in CaCo-2 (49.7 ± 0.01%) and MCF-7 (45.56 ± 0.05%). A normal fibroblast cell line 
(NIH/3T3) was used, as a control, for comparison purposes. While jiotilla extract had cytotoxicity 
against HepG2 (47.31 ± 0.03%) and PC-3 (53.65 ± 0.04%). These results demonstrated that Chico 
and jiotilla are excellent resources of biologically active constituents with nutraceuticals 
potentialities. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Functional mining of the crotalus spp. venom protease repertoire reveals 
potential for chronic wound therapeutics 

Meléndez-Martínez D., Plenge-Tellechea L.F., Gatica-Colima A., Cruz-Pérez M.S., Aguilar-Yáñez 
J.M., Licona-Cassani C. 

Article 

Chronic wounds are a major health problem that cause millions of dollars in expenses every year. 
Among all the treatments used, active wound treatments such as enzymatic treatments represent 
a cheaper and specific option with a fast growth category in the market. In particular, bacterial and 
plant proteases have been employed due to their homology to human proteases, which drive the 
normal wound healing process. However, the use of these proteases has demonstrated results 
with low reproducibility. Therefore, alternative sources of proteases such as snake venom have 
been proposed. Here, we performed a functional mining of proteases from rattlesnakes (Crotalus 
ornatus, C. molossus nigrescens, C. scutulatus, and C. atrox) due to their high protease 
predominance and similarity to native proteases. To characterize Crotalus spp. Proteases, we 
performed different protease assays to measure and confirm the presence of metalloproteases 
and serine proteases, such as the universal protease assay and zymography, using several 
substrates such as gelatin, casein, hemoglobin, L-TAME, fibrinogen, and fibrin. We found that all 
our venom extracts degraded casein, gelatin, L-TAME, fibrinogen, and fibrin, but not hemoglobin. 
Crotalus ornatus and C. m. nigrescens extracts were the most proteolytic venoms among the 
samples. Particularly, C. ornatus predominantly possessed low molecular weight proteases (P-I 
metalloproteases). Our results demonstrated the presence of metalloproteases capable of 
degrading gelatin (a collagen derivative) and fibrin clots, whereas serine proteases were capable of 
degrading fibrinogen-generating fibrin clots, mimicking thrombin activity. Moreover, we 
demonstrated that Crotalus spp. are a valuable source of proteases that can aid chronic wound-
healing treatments. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Functional polymorphisms in the VEGF gene are not associated with age-
related macular degeneration in a Mexican population 

Rosales-Diaz R., Santos-Garcia A., Navarro-Partida J., Benites-Godinez V., Díaz-Palomera D., 
Rodríguez-Carrizalez A.D. 

Article 

Introduction: The wet form of age-related macular degeneration (WAMD) is related to the 
expression of vascular endothelial growth factor (VEGF). Several single nucleotide polymorphisms 
(SNPs) in the VEGF gene are associated with different expression patterns of this cytokine 
(functional polymorphisms). In this study, we considered 4 SNPs that are located in the promoter 
region (rs699947 A/C, rs833061 C/T, rs1005230 C/T and rs1570360 A/G) and two in the 5' 
untranslated region (rs2010963 C/G and rs25648 C/T) that have an effect on transcriptional 
regulation. Objective: To associate functional SNPs with WAMD in a Mexican population. Methods: 
Through allelic discrimination assays, consisting in polymerase chain reactions with Taqman 
probes, the polymorphisms were genotyped. Genotype frequencies were compared using all 
inheritance models. Results: SNPs were genotyped in 105 patients diagnosed with WAMD (61 
women and 44 men, mean age 74.28 ± 8.32 years), and in 102 healthy control subjects (61 women 
and 41 men, mean age 67.41 ± 5.78 years). Genotypes in both groups were in Hardy-Weinberg 
equilibrium. In all SNPs analyzed, the minor allele frequency was statistically significant different 
between the groups. Genotypes were not statistically significant different between the WAMD 
and the control groups (p > 0.05). Conclusion: No association was observed between the studied 
SNPs and the presence of WAMD in the analyzed Mexican population. We consider that further 
analysis in larger samples is necessary to confirm these findings. © 2020 Sociedad Mexicana de 
Oftalmología. Publicado por Permanyer. Este es un artículo open access bajo la licencia CC BY-NC-
ND (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Fungal biosynthesis of lignin-modifying enzymes from pulp wash and Luffa 
cylindrica for azo dye RB5 biodecolorization using modeling by response 

surface methodology and artificial neural network 

Fernandes C.D., Nascimento V.R.S., Meneses D.B., Vilar D.S., Torres N.H., Leite M.S., Vega Baudrit 
J.R., Bilal M., Iqbal H.M.N., Bharagava R.N., Egues S.M., Romanholo Ferreira L.F. 

Article 

This study demonstrates the evaluation between the artificial neural network technique coupled 
to the genetic algorithm (ANN-GA) and the response surface methodology (RSM) for prediction of 
Reactive Black 5 (RB5) decolorization by crude enzyme from Pleurotus. sajor-caju. Fungal lignin-
modifying enzymes (FLME) were synthesized using pulp wash (PW) as an inducing substrate, and L. 
cylindrica (L.C) for cell immobilization. When grown in PW, the fungus showed higher Lac activity 
(126.5 IU. mL−1), whereas when immobilized a higher MnP activity was achieved (22.79 IU. mL−1), 
but both methods were capable of decolorizing the dye in about 89.4 % and 75 %, respectively. 
This indicates applicability of PW as an alternative substrate for FLME induction and viability of 
immobilization for MnP synthesis. For RB5 decolorization, the action of the crude enzyme extract 
was considered as a function of pH, dye concentration, temperature, and reaction time. The 
models are well adjusted to predict the efficiency of biodecolorization, with no statistical 
difference between ANN-GA and RSM, which indicates potential for green enzymes prospecting 
application in bioprocess industry. © 2020 Elsevier B.V. 
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Fungal lignin-modifying enzymes induced by vinasse mycodegradation and its 
relationship with oxidative stress 

Romanholo Ferreira L.F., Torres N.H., de Armas R.D., Fernandes C.D., Vilar D.D.S., Aguiar M.M., 
Pompeu G.B., Monteiro R.T.R., Iqbal H.M.N., Bilal M., Bharagava R.N. 

Article 

Vinasse, a byproduct waste from the ethanol industry, was used to cultivate Pleurotus sajor-caju 
and to evaluate the oxidative stress in term of antioxidant enzyme activity and its relation with the 
induction of laccase and manganese-peroxidase enzymes. Samples containing fungal enzyme 
extracts were analyzed and characterized by spectrophotometric and electrophoresis analysis. 
Results showed that the maximum fungal biomass production (11.7 g protein L−1) and laccase 
activity (424.9 IU L−1) were recorded on the 10th day, whereas manganese-peroxidase activity 
reached a maximum (100.9 IU L−1) on the 12th day of incubation. Based on the melanoidin 
degradation, the optimum vinasse decolorization (99.17%) was concomitant with an increase in 
laccase and manganese-peroxidase activity. Further, the increase in antioxidant enzyme activity 
such as superoxide dismutase (SOD), catalase (CAT) and glutathione reductase (GR) indicated a 
vinasse-induced formation of reactive oxygen species (ROS). Thus, based on the results, the fungus 
P. sajor-caju can be applied for sugarcane wastewater treatment once this fungus resists to a 
stressful environment and maintains its homeostasis during vinasse biodegradation. © 2020 
Elsevier Ltd 
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Fuzzy simheuristics: Solving optimization problems under stochastic and 
uncertainty scenarios 

Oliva D., Copado P., Hinojosa S., Panadero J., Riera D., Juan A.A. 

Article 

Simheuristics combine metaheuristics with simulation in order to solve the optimization problems 
with stochastic elements. This paper introduces the concept of fuzzy simheuristics, which extends 
the simheuristics approach by making use of fuzzy techniques, thus allowing us to tackle 
optimization problems under a more general scenario, which includes uncertainty elements of 
both stochastic and non-stochastic nature. After reviewing the related work, the paper discusses, 
in detail, how the optimization, simulation, and fuzzy components can be efficiently integrated. In 
order to illustrate the potential of fuzzy simheuristics, we consider the team orienteering problem 
(TOP) under an uncertainty scenario, and perform a series of computational experiments. The 
obtained results show that our proposed approach is not only able to generate competitive 
solutions for the deterministic version of the TOP, but, more importantly, it can effectively solve 
more realistic TOP versions, including stochastic and other uncertainty elements. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Gabor superlens with variable focus 

Garza-Rivera A., Gómez-Correa J.E., Renero-Carrillo F.J., Trevino J.P., Coello V. 

Article 

In this Letter, a Gabor superlens with variable focus is presented. This configuration uses tunable 
liquid lenses in the third microlens array of the Gabor superlens. By applying voltage, the radius of 
curvature of the microtunable doublet arrays changes, and the Gabor conditions are fulfilled at 
different focal planes. As a consequence, the magnification of the image at the focal planes 
changes, and a zoom effect is observed. The marginal depth plane for this system goes from 0.86 
to 0.89 mm. The optical simulation, calculations, and results of the simulated optical system 
performance are presented. © 2020 Chinese Optics Letters. 
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Gamification and remind app: An applied experience in a professional 
competencies development workshop 

Santos-Guevara B.N., López A.A. 

Article 

The design of the third workshop of the Professional Experience Modality was based on 
gamification, and students, most of them undergraduate engineers, were supposed to be secret 
agents with specific competencies to solve missions (assignments they should solve working in 
collaborative teams) in accordance with the course syllabus. Secret agents worked during the 
academic period to earn extra performance points from the missions and to receive a recognition 
badge as secret agents prepared for their internships. The use of the Remind app enhances close 
communication between teacher and students in a simple way. Sixty-three percent of students 
who used the app were satisfied with it, feeling accompanied, and using the app to resolve 
questions about due dates, receive general instructions for assignments, and see their progressive 
development of competencies. © 2020 Kassel University Press GmbH. All rights reserved. 
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Gamification: a new key for enhancing engagement in MOOCs on energy? 

Rincón-Flores E.G., Mena J., Montoya M.S.R. 

Article 

Gamification is an innovative educational strategy that uses elements of games for educational 
purposes, including the completion of appealing challenges to increase student levels of 
engagement and learning. The objective of this research is to assess the effects of gamification as 
a teaching method used in a Massive Open Online Course (MOOC) about clean and conventional 
energy. This research is part of the project “Laboratorio Binacional para la Gestión Inteligente de la 
Sustentabilidad Energética y la Formación Tecnológica” [Binational Laboratory for the Intelligent 
Management of Sustainable Energy and Technological Formation]. A total of 4819 participants 
enrolled in the course, 621 passed the course, and 647 completed the gamified challenge. Results 
show the impact of gamification on the cognitive, social, and emotional dimensions, where more 
than 90% of the participants agreed about feeling more motivated and challenged than when 
using traditional teaching methods. Therefore, the use of this methodology in online teaching 
could be very impactful in personalizing and enhancing the learning opportunities of massive, 
open online courses. © 2020, Springer-Verlag France SAS, part of Springer Nature. 
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Gamifying massive online courses: Effects on the social networks and course 
completion rates 

De-Marcos L., Garcia-Cabot A., Garcia-Lopez E., Ramfrez-Valarde R.V., Teixeira A.M., Martfnez-
Herrâiz J.-J. 

Article 

This paper analyzes the effects of gamification in the social network of a massive online course. An 
educational social-networking platform gathered information about the contributions of 
participants and about the social networks that were formed during the course. A gamification 
layer with three game elements (points, badges, and leaderboard) was then implemented in the 
online learning platform. Social network analysis (SNA) and principal component analysis (PCA) 
were used to analyze the differences between a treatment and a comparison group (N = 591 and 
N = 427), using a set of 20 variables for each participant which quantified contributions to the 
learning platform as well as position and influence in the social network. The results of SNA show 
that gamification influences the structure of the social network of the course. The results also 
suggest that the variables cluster similarly for each group and that the linear combination of 
variables called the first component (F1) is a good descriptor of students' work and position in the 
network. F1 can be used to build predictive models of course completion. The models show that 
the probability of passing the course increases more rapidly in the treatment (gamified) group. © 
2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Gaps in Knowledge and Understanding of Patients With Metastatic Breast 
Cancer in Mexico 

Villarreal-Garza C., Mesa-Chavez F., Lopez-Martinez E.A., Fonseca A., Pineda C., Rivera F., Garcia-
Garcia M., Rosa-Pacheco S.D.L., Mohar A., Ellsworth-Beaumont C., Platas A. 

Article 

There is paucity of data regarding the knowledge and understanding of patients with metastatic 
breast cancer (MBC) about their disease stage and treatment goals. This study assessed these 
patients’ awareness of MBC incurability, topics reviewed with their oncologist, perceptions of 
having enough knowledge to participate in treatment decision-making, most helpful information 
source, and satisfaction with the information they received. For this purpose, 185 patients with 
MBC who attended follow-up medical appointments at a Mexican referral cancer center 
completed a survey designed by the Metastatic Breast Cancer Alliance. Clinical data were obtained 
from medical records. Descriptive statistics were applied, and associations between qualitative 
and quantitative variables were assessed with χ2 and Mann-Whitney U tests, respectively. Half 
(52%) of the patients were aware that their disease was incurable, while 31% were not sure, and 
17% thought it was curable. Forty percent found it difficult to talk about treatments because they 
did not understand the options that were available to them. The medical staff was the most 
helpful information source for 74% of participants, and 64% scored their satisfaction with 
information ≥9 of 10. A significant association was found between higher satisfaction and knowing 
that MBC is incurable, as well as being older than 40 years. These results illustrate the significant 
lack of understanding patients with MBC have regarding their cancer, even when reporting high 
satisfaction with the provided information, and identify a critical need for improved patient 
education to enhance their comprehension and promote their participation in decision-making 
processes, treatment adherence, and, ultimately, outcomes. © The Author(s) 2020. 
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Gas and Water Vapor Barrier Performance of Cellulose Nanocrystal-Citric 
Acid-Coated Polypropylene for Flexible Packaging 

Nuruddin M., Korani D.M., Jo H., Chowdhury R.A., Montes F.J., Howarter J.A., Youngblood J.P. 

Article 

Cellulose nanocrystals (CNCs) are promising materials for the packaging industry due to their 
nontoxicity, abundance in nature, biodegradability, and high gas barrier properties. Unfortunately, 
CNC barrier films and coatings suffer from brittleness, water sensitivity, and, similar to polar 
polymers, loss of barrier performance at elevated humidity. Citric acid is an inexpensive, nontoxic 
additive, and a potential cross-linking agent, which can be utilized for decreasing the moisture 
sensitivity of cellulose-based coating materials for packaging applications. In contrast, 
polypropylene (PP) films are flexible and water resistant but have high permeability of oxygen and 
carbon dioxide. In this study, CNC and CNC-citric acid films were coated on polypropylene films by 
shear coating to investigate the barrier performance of the coated films. The study shows that 
addition of citric acid (CA) to the resultant CNC film can increase hydrophobicity and maintain 
transparency of the CNC-coated PP films. Importantly, CA addition can increase the barrier 
performance of a CNC coating (i.e., lower transmission rate) for O2, CO2, and water, which makes 
the CNC-CA coatings a possible choice for packaging applications. © 2020 ACS. All rights reserved. 
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GC-EIMS analysis, antifungal and anti-aflatoxigenic activity of Capsicum 
chinense and Piper nigrum fruits and their bioactive compounds capsaicin 

and piperine upon Aspergillus parasiticus 

Buitimea-Cantúa G.V., Velez-Haro J.M., Buitimea-Cantúa N.E., Molina-Torres J., Rosas-Burgos E.C. 

Article 

GC-EIMS analysis, antifungal- and anti-aflatoxigenic activities of the ethanolic extract of Capsicum 
chinense and Piper nigrum fruits and their main bioactive compounds were evaluated upon 
Aspergillus parasiticus. The GC-EIMS analysis showed capsaicin (50.49%) and piperine (95.94%) as 
the major constituents in C. chinense and P. nigrum, respectively. MIC50 values revealed that 
capsaicin (39 μg/mL) and piperine (67 μg/mL) were lower than those from fruit extracts of C. 
chinense (381 μg/mL) and P. nigrum (68 μg/mL). Extracts and bioactive compounds showed anti-
aflatoxigenic activity. Maximum aflatoxin inhibition occurred at 150 µg/mL of extracts and 
compounds. The present study showed satisfactory results concerning the effects of ethanolic 
extract of C. chinense and P. nigrum fruits upon A. parasiticus, showing the capabilities of 
inhibiting fungal growth development and altering aflatoxins production. © 2018, © 2018 Informa 
UK Limited, trading as Taylor & Francis Group. 
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Gelatin Methacryloyl Bioadhesive Improves Survival and Reduces Scar 
Burden in a Mouse Model of Myocardial Infarction 

Ptaszek L.M., Portillo Lara R., Shirzaei Sani E., Xiao C., Roh J., Yu X., Ledesma P.A., Hsiang Yu C., 
Annabi N., Ruskin J.N. 

Article 

Background Delivery of hydrogels to the heart is a promising strategy for mitigating the 
detrimental impact of myocardial infarction (MI). Challenges associated with the in vivo delivery of 
currently available hydrogels have limited clinical translation of this technology. Gelatin 
methacryloyl (GelMA) bioadhesive hydrogel could address many of the limitations of available 
hydrogels. The goal of this proof-of-concept study was to evaluate the cardioprotective potential 
of GelMA in a mouse model of MI. Methods and Results The physical properties of GelMA 
bioadhesive hydrogel were optimized in vitro. Impact of GelMA bioadhesive hydrogel on post-MI 
recovery was then assessed in vivo. In 20 mice, GelMA bioadhesive hydrogel was applied to the 
epicardial surface of the heart at the time of experimental MI. An additional 20 mice underwent 
MI but received no GelMA bioadhesive hydrogel. Survival rates were compared for GelMA-treated 
and untreated mice. Left ventricular function was assessed 3 weeks after experimental MI with 
transthoracic echocardiography. Left ventricular scar burden was measured with postmortem 
morphometric analysis. Survival rates at 3 weeks post-MI were 89% for GelMA-treated mice and 
50% for untreated mice (P=0.011). Left ventricular contractile function was better in GelMA-
treated than untreated mice (fractional shortening 37% versus 26%, P<0.001). Average scar 
burden in GelMA-treated mice was lower than in untreated mice (6% versus 22%, P=0.017). 
Conclusions Epicardial GelMA bioadhesive application at the time of experimental MI was 
performed safely and was associated with significantly improved post-MI survival compared with 
control animals. In addition, GelMA treatment was associated with significantly better 
preservation of left ventricular function and reduced scar burden. 
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Generalized hyperbolic distribution and portfolio efficiency in energy and 
stock markets of bric countries 

Núñez-Mora J.A., Sánchez-Ruenes E. 

Article 

Oil, also called black gold, is considered as the commodity which has the greatest impact on the 
world’s economy, and it has been studied in terms of its relationship and effects on 
macroeconomic variables such as Gross Domestic Product (GDP), inflation, trade balance, 
exchange rate and some others. Likewise, the relationship of oil with the financial market has been 
deepened and is very interesting in the case of emergent economies such as Brazil, Russia, India 
and China (BRIC) countries. There are many studies and approaches to this topic, but few of them 
focus on seeking investment opportunities through the diversification of these variables and 
therefore creating efficient portfolios using other distribution from the norm. This research 
proposes the construction of diversified portfolios with the returns of the indexes and oil mixes of 
the BRIC countries modeled under a Normal Inverse Gaussian (NIG) distribution, which is a notable 
member of the Generalized Hyperbolic (GH) family, and analyzing the effect on investment, by the 
inclusion of each variable into the portfolio. An important property of the GH family is that the 
correlations matrix of the returns is obtained from estimation of the parameters of empirical 
distribution through maximum likelihood. The results show in an optimal configuration, that each 
instrument of India, China and Brazil, contributes to the portfolio efficiency, in contrast to the 
index and oil mix of Russia, that do not contribute significantly. © 2020 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Generalized Multiscale RBF Networks and the DCT for Breast Cancer 
Detection 

Beltran-Perez C., Wei H.-L., Rubio-Solis A. 

Article 

The use of the multiscale generalized radial basis function (MSRBF) neural networks for image 
feature extraction and medical image analysis and classification is proposed for the first time in 
this work. The MSRBF networks hold a simple and flexible architecture that has been successfully 
used in forecasting and model structure detection of input-output nonlinear systems. In this work 
instead, MSRBF networks are part of an integrated computer-aided diagnosis (CAD) framework for 
breast cancer detection, which holds three stages: an input-output model is obtained from the 
image, followed by a high-level image feature extraction from the model and a classification 
module aimed at predicting breast cancer. In the first stage, the image data is rendered into a 
multiple-input-single-output (MISO) system. In order to improve the characterisation, the 
nonlinear autoregressive with exogenous inputs (NARX) model is introduced to rearrange the 
available input-output data in a nonlinear way. The forward regression orthogonal least squares 
(FROLS) algorithm is then used to take advantage of the previous arrangement by solving the 
system as a model structure detection problem and finding the output layer weights of the NARX-
MSRBF network. In the second stage, once the network model is available, the feature extraction 
takes place by stimulating the input to produce output signals to be compressed by the discrete 
cosine transform (DCT). In the third stage, we leverage the extracted features by using a clustering 
algorithm for classification to integrate a CAD system for breast cancer detection. To test the 
method performance, three different and well-known public image repositories were used: the 
mini-MIAS and the MMSD for mammography, and the BreaKHis for histopathology images. A 
comparison exercise was also made between different database partitions to understand the 
mammogram breast density effect in the performance since there are few remarks in the 
literature on this factor. Classification results show that the new CAD method reached an accuracy 
of 93.5% in mini-Mammo graphic image analysis society (mini-MIAS), 93.99% in digital database 
for screening mammography (DDSM) and 86.7% in the BreaKHis. We found that the MSRBF 
networks are able to build tailored and precise image models and, combined with the DCT, to 
extract high-quality features from both black and white and coloured images. © 2019, Institute of 
Automation, Chinese Academy of Sciences and Springer-Verlag GmbH Germany, part of Springer 
Nature. 
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Genetic algorithm for energy commitment in a power system supplied by 
multiple energy carriers 

Dehghani M., Mardaneh M., Malik O.P., Guerrero J.M., Sotelo C., Sotelo D., Nazari-Heris M., Al-
Haddad K., Ramirez-Mendoza R.A. 

Article 

In recent years, energy consumption has notably been increasing. This poses a challenge to the 
power grid operators due to the management and control of the energy supply and consumption. 
Here, energy commitment is an index criterion useful to specify the quality level and the 
development of human life. Henceforth, continuity of long-term access to resources and energy 
delivery requires an appropriate methodology that must consider energy scheduling such as an 
economic and strategic priority, in which primary energy carriers play an important role. The 
integrated energy networks such as power and gas systems lead the possibility to minimize the 
operating costs; this is based on the conversion of energy from one form to another and 
considering the starting energy in various types. Therefore, the studies toward multi-carrier 
energy systems are growing up taking into account the interconnection among various energy 
carriers and the penetration of energy storage technologies in such systems. In this paper, using 
dynamic programming and genetic algorithm, the energy commitment of an energy network that 
includes gas and electrical energy is carried out. The studied multi-carrier energy system has 
considered defending parties including transportation, industrial and agriculture sectors, 
residential, commercial, and industrial consumers. The proposed study is mathematically modeled 
and implemented on an energy grid with four power plants and different energy consumption 
sectors for a 24-h energy study period. In this simulation, an appropriate pattern of using energy 
carriers to supply energy demand is determined. Simulation results and analysis show that energy 
carriers can be used efficiently using the proposed energy commitment method. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Genetic diversity of HLA system in a population from Guerrero, Mexico 

Juárez-Nicolás F., Barquera R., Martínez-Álvarez J.C., Hernández-Zaragoza D.I., Ortega-Yáñez A., 
Arrieta-Bolaños E., Clayton S., Bravo-Acevedo A., Arrazola-García M.A., Immel A., Juárez-Barreto 

V., Benítez-Arvizu G., Vega-Martínez M.D.R., García-Álvarez R 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 144 Mexicans from the state of Guerrero to obtain information regarding allelic and haplotypic 
frequencies. We find that the ten most frequent haplotypes in the state of Guerrero include eight 
Native American and two European haplotypes. Admixture estimates revealed that the main 
genetic components in the state of Guerrero are Native American (61.36 ± 2.69% by ML; 54.17% of 
Native American haplotypes) and European (35.01 ± 4.59% by ML; 32.29% of European 
haplotypes), and a relatively low African genetic component (3.63 ± 2.38% by ML; 5.90% of African 
haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in a population sample from Aguascalientes, 
Mexico 

Bravo-Acevedo A., Barquera R., Arrieta-Bolaños E., Hernández-Zaragoza D.I., Clayton S., Goné-
Vázquez I., Escobedo-Ruíz A., Pantoja-Torres J.A., Adalid-Sáinz C., Pacheco-Ubaldo H., Martínez-

Álvarez J.C., González-Martínez M.D.R., Lona-Sánchez A., González- 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 95 Mexicans from the state of Aguascalientes to obtain information regarding allelic and 
haplotypic frequencies and their linkage disequilibrium. We find that the most frequent 
haplotypes in the state of Aguascalientes include four Native American, three European and one 
Asian haplotypes. Admixture estimates revealed that the main genetic components in the state of 
Aguascalientes are Native American (54.53 ± 3.22% by ML; 44.21% of Native American haplotypes) 
and European (44.34 ± 0.45% by ML; 40.53% of European haplotypes), and a relatively low African 
genetic component (1.13 ± 2.33% by ML; 5.26% of African haplotypes). © 2019 American Society 
for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in four populations from Baja California, 
Mexico: Mexicali, La Paz, Tijuana and rural Baja California 

Escobedo-Ruíz A., Barquera R., González-Martín A., Argüelles-San Millán J.M., Uribe-Duarte M.G., 
Hernández-Zaragoza D.I., Clayton S., Arrieta-Bolaños E., Ruíz-Corral M.D.J., Goné-Vázquez I., 

Arellano-Prado F.P., Martínez-Álvarez J.C., García-Arias V.E., R 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 250 Mexicans from the states of Baja California Norte and Baja California Sur living in Mexicali 
(N = 100), La Paz (N = 75), Tijuana (N = 25) and rural communities (N = 50) to obtain information 
regarding allelic and haplotypic frequencies. The most frequent haplotypes for the Baja California 
region include nine Native American and five European haplotypes. Admixture estimates revealed 
that the main genetic components are European (50.45 ± 1.84% by ML; 42.03% of European 
haplotypes) and Native American (43.72 ± 2.36% by ML; 40.24% of Native American haplotypes), 
while the African genetic component was less apparent (5.83 ± 0.98% by ML; 9.36% of African 
haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in seven populations from Veracruz, Mexico: 
Veracruz city, Coatzacoalcos, Córdoba, Orizaba, Poza Rica, Xalapa and rural 

Veracruz 

Barquera R., López-Gil C., Acuña-Alonzo V., Vega-Martínez M.D.R., Rodríguez-Munguía T.J., 
Martínez-Álvarez J.C., Arrieta-Bolaños E., Clayton S., Ramos-de la Cruz F.D.R., Hernández-Zaragoza 

D.I., Bravo-Acevedo A., Benítez-Arvizu G., Arrazola-García M.A., A 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 1113 Mexicans from the state of Veracruz living in the cities of Coatzacoalcos (N = 55), Orizaba 
(N = 60), Córdoba (N = 56), Poza Rica (N = 45), Veracruz (N = 171), Xalapa (N = 187) and rural 
communities (N = 539) to obtain information regarding allelic and haplotypic frequencies. We 
found that the most frequent haplotypes include 12 Native American haplotypes. Admixture 
estimates revealed that the main genetic components are Native American (64.93 ± 1.27% by ML; 
55.10% of Native American haplotypes) and European (26.56 ± 0.89% by ML; 28.38% of European 
haplotypes), and a relatively high African genetic component (8.52 ± 1.82% by ML; 8.78% of 
African haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in six populations from Jalisco, Mexico: 
Guadalajara city, Tlajomulco, Tlaquepaque, Tonalá, Zapopan and rural Jalisco 

Bravo-Acevedo A., Escobedo-Ruíz A., Barquera R., Clayton S., García-Arias V.E., Arrieta-Bolaños E., 
Goné-Vázquez I., Hernández-Zaragoza D.I., Arellano-Prado F.P., Rodríguez-López M.E., Sánchez-

Fernández M.G.D.J., Sandoval-Sandoval M.J., Gómez-Navarro B., 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 2046 Mexicans from the state of Jalisco living in the city of Guadalajara (N = 1189), Tlajomulco 
(N = 30), Tlaquepaque (N = 39), Tonalá (N = 35), Zapopan (N = 168) and rural communities (N = 
585), to obtain information regarding allelic and haplotypic frequencies. We find that the most 
frequent haplotypes found in the state of Jalisco include nine Native American most probable 
ancestry and three European haplotypes. Admixture estimates revealed that the main genetic 
components in the state of Jalisco are European (48.45 ± 1.18% by ML; 41.66% of European 
haplotypes) and Native American (44.02 ± 1.24% by ML; 39.86% of Native American haplotypes), 
while African genetic component is less apparent (7.53 ± 0.30% by ML; 9.62% of African 
haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in six populations from Mexico City 
Metropolitan Area, Mexico: Mexico City North, Mexico City South, Mexico 

City East, Mexico City West, Mexico City Center and rural Mexico City 

Barquera R., Martínez-Álvarez J.C., Hernández-Zaragoza D.I., Bravo-Acevedo A., Juárez-Nicolás F., 
Arriaga-Perea A.J., Vega-Martínez M.D.R., Ortega-Yáñez A., Benítez-Arvizu G., Arrieta-Bolaños E., 

Clayton S., Juárez-Cortés E.D., López-Gil C., García-Álvare 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 1217 Mexicans from the Mexico City Metropolitan Area living in the northern (N = 751), 
southern (N = 52), eastern (N = 79), western (N = 33), and central (N = 152) Mexico City, and rural 
communities (N = 150), to obtain information regarding allelic and haplotypic frequencies. We 
found that the most frequent haplotypes include 11 Native American haplotypes. Admixture 
estimates revealed that the main genetic components are Native American (63.85 ± 1.55% by ML; 
57.19% of Native American haplotypes) and European (28.53 ± 3.13% by ML; 28.40% of European 
haplotypes), and a less apparent African genetic component (7.61 ± 1.96% by ML; 7.17% of African 
haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Perea A.J., Vega-Martínez M.D.R., Ortega-Yáñez A., Benítez-Arvizu G., Arrieta-Bolaños E., Clayton S., Juárez-
Cortés E.D., López-Gil C., García-Álvare, (2020). Genetic diversity of HLA system in six populations from 
Mexico City Metropolitan Area, Mexico: Mexico City North, Mexico City South, Mexico City East, Mexico City 
West, Mexico City Center and rural Mexico City. Human Immunology, vol. 81, pp. 539-543. ISSN: 1988859.



Genetic diversity of HLA system in three populations from Chihuahua, 
Mexico: Chihuahua City, Ciudad Juárez and rural Chihuahua 

Pacheco-Ubaldo H., Adalid-Sáinz C., Barquera R., Clayton S., Arrieta-Bolaños E., Delgado-Aguirre 
H., González-Medina L., Hernández-Zaragoza D.I., Escareño-Montiel N., Morán-Martínez J., Bravo-

Acevedo A., Lona-Sánchez A., González-Martínez M.D.R., Jaramill 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 461 Mexicans from the state of Chihuahua living in Chihuahua city (N = 119), Ciudad Juárez (N = 
106) and rural communities (N = 236), to obtain information regarding allelic and haplotypic 
frequencies and their linkage disequilibrium. We find that the most frequent haplotypes found in 
the state of Chihuahua include seven Native American and three European haplotypes. Admixture 
estimates revealed that the main genetic components in Chihuahua are European (52.12 ± 0.88% 
by ML; 41.53% of European haplotypes) and Native American (39.51 ± 2.17% by ML; 37.45% of 
Native American haplotypes), while African genetic component was less apparent (8.36 ± 1.47% by 
ML; 11.70% of African haplotypes). © 2019 American Society for Histocompatibility and 
Immunogenetics 
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Genetic diversity of HLA system in three populations from Coahuila, Mexico: 
Torreón, Saltillo and rural Coahuila 

Adalid-Sáinz C., Barquera R., Crawford M.H., Lona-Sánchez A., Clayton S., Arrieta-Bolaños E., 
Delgado-Aguirre H., González-Medina L., Pacheco-Ubaldo H., Hernández-Zaragoza D.I., Bravo-

Acevedo A., Escareño-Montiel N., Morán-Martínez J., González-Martínez M 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 684 Mexicans from the state of Coahuila living in Saltillo (N = 72), Torreón (N = 396) and rural 
communities (N = 216), to obtain information regarding allelic and haplotypic frequencies. We find 
that the ten most frequent haplotypes found in the state of Coahuila include eight Native 
American and two European haplotypes. Admixture estimates revealed that the main genetic 
components in the state of Coahuila are European (49.72 ± 4.18% by ML; 37.49% of European 
haplotypes) and Native American (45.01 ± 2.69% by ML; 42.98% of Native American haplotypes), 
while African genetic component is less apparent (5.27 ± 1.88% by ML; 9.92% of African 
haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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populations from Coahuila, Mexico: Torreón, Saltillo and rural Coahuila. Human Immunology, vol. 81, pp. 
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Genetic diversity of HLA system in three populations from Guanajuato, 
Mexico: Guanajuato City, León and rural Guanajuato 

Pantoja-Torres J.A., Barquera R., Ballesteros-Romero M., Bravo-Acevedo A., Arrieta-Bolaños E., 
Montiel-Hernández G.D., Clayton S., Rodríguez-Rodríguez L.I., Hernández-Zaragoza D.I., Goné-

Vázquez I., Escobedo-Ruíz A., García-Arias V.E., Arellano-Prado F.P. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 262 Mexicans from the state of Guanajuato living in the cities of Guanajuato (N = 78), León (N = 
22) and rural communities (N = 162), to obtain information regarding allelic and haplotypic 
frequencies. We find that the most frequent haplotypes found in the state of Guanajuato include 
12 Native American and three European haplotypes. Admixture estimates revealed that the main 
genetic components in the state of Guanajuato are Native American (50.64 ± 2.11% by ML, 43.35% 
of Native American haplotypes) and European (44.14 ± 1.14% by ML; 39.35% of European 
haplotypes), while African genetic component is less apparent (5.22 ± 2.08% by ML; 8.36% of 
African haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Hernández G.D., Clayton S., Rodríguez-Rodríguez L.I., Hernández-Zaragoza D.I., Goné-Vázquez I., Escobedo-
Ruíz A., García-Arias V.E., Arellano-Prado F.P., (2020). Genetic diversity of HLA system in three populations 
from Guanajuato, Mexico: Guanajuato City, León and rural Guanajuato. Human Immunology, vol. 81, pp. 
510-512. ISSN: 1988859.



Genetic diversity of HLA system in three populations from Sonora, Mexico: 
Ciudad Obregón, Hermosillo and rural Sonora 

Uribe-Duarte M.G., Aguilar-Campos J.A., Barquera R., Bravo-Acevedo A., Clayton S., Arrieta-
Bolaños E., Ruíz-Corral M.D.J., Hernández-Zaragoza D.I., Serrano-Osuna R., Yunis E.J., Zúñiga J., 

Bekker-Méndez C., Granados J. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 439 Mexicans from the state of Sonora living in Ciudad Obregón (N = 143), Hermosillo (N = 99), 
and rural communities (N = 197) to obtain information regarding allelic and haplotypic 
frequencies. We find that the 13 most frequent haplotypes for the state of Sonora include nine 
Native American, three European and one Asian haplotypes. Admixture estimates revealed that 
the main genetic components in the state of Sonora are European (51.25 ± 2.90% by ML; 37.70% 
of European haplotypes) and Native American (43.35 ± 2.57% by ML; 39.64% of Native American 
haplotypes), while the African genetic component was less apparent (5.39 ± 2.54% by ML; 11.04% 
of African haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Hermosillo and rural Sonora. Human Immunology, vol. 81, pp. 478-481. ISSN: 1988859.



Genetic diversity of HLA system in three populations from Zacatecas, Mexico: 
Zacatecas city, Fresnillo and rural Zacatecas 

Hernández-Zaragoza D.I., Delgado-Aguirre H., Barquera R., Adalid-Sáinz C., Clayton S., Lona-
Sánchez A., González-Medina L., Pacheco-Ubaldo H., Bravo-Acevedo A., Escareño-Montiel N., 

Morán-Martínez J., del Rocío González-Martínez M., Jaramillo-Rodríguez Y. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 453 Mexicans from the state of Zacatecas living in Zacatecas city (N = 84), Fresnillo (N = 103) and 
rural communities (N = 266) to obtain information regarding allelic and haplotypic frequencies and 
their linkage disequilibrium. We find that the most frequent haplotypes for the state of Zacatecas 
include seven Native American most probable ancestry (A*02 ∼ B*39 ∼ DRB1*04 ∼ DQB1*03:02; 
A*02 ∼ B*35 ∼ DRB1*08 ∼ DQB1*04; A*24 ∼ B*39 ∼ DRB1*14 ∼ DQB1*03:01; A*02 ∼ B*35 ∼ 
DRB1*04 ∼ DQB1*03:02; A*24 ∼ B*35 ∼ DRB1*04 ∼ DQB1*03:02; A*68 ∼ B*35 ∼ DRB1*04 ∼ 
DQB1*03:02 and A*24 ∼ B*35 ∼ DRB1*08 ∼ DQB1*04) and two European MPA haplotypes (HLA 
∼ A*01 ∼ B*08 ∼ DRB1*03:01 ∼ DQB1*02 and A*29 ∼ B*44 ∼ DRB1*07 ∼ DQB1*02). Admixture 
estimates revealed that the main genetic components in the state of Zacatecas are European 
(47.61 ± 1.85%) and Native American (44.74 ± 1.12%), while the African genetic component was 
less apparent (7.65 ± 1.12%). Our findings provide a starting point for the study of population 
immunogenetics of urban and rural populations from the state of Zacatecas and add to the 
growing knowledge on the population genetics of Northern Mexico. © 2019 American Society for 
Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Campeche, Mexico: 
Campeche city and rural Campeche 

Barquera R., Lara-Riegos J., Ponnandai-Shanmugavel K.S., Immel A., Arrieta-Bolaños E., Clayton S., 
Solís-Martínez R., Bravo-Acevedo A., Vázquez-Castillo T.V., Hernández-Zaragoza D.I., Vega-

Martínez M.D.R., Salgado-Galicia N., Medina-Escobedo C.E., Zúñiga 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 81 Mexicans from the state of Campeche living in the city of Campeche (N = 34) and rural 
communities (N = 47), to obtain information regarding allelic and haplotypic frequencies. We find 
that the most frequent haplotypes in the state of Campeche include ten Native American, three 
European, one African and one Asian haplotype. Admixture estimates revealed that the main 
genetic components in the state of Campeche are Native American (65.56 ± 0.96% by ML; 51.24% 
of Native American haplotypes), European (34.44 ± 10.94% by ML; 30.25% of European 
haplotypes), and a virtually absent African genetic component (0.00 ± 10.31% by ML; 9.26% of 
African haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Chiapas, Mexico: 
Tuxtla Gutiérrez and rural Chiapas 

Barquera R., Juárez-Nicolás F., Martínez-Álvarez J.C., Ponnandai-Shanmugavel K.S., Hernández-
Zaragoza D.I., Vázquez-Castillo T.V., Arrieta-Bolaños E., Clayton S., Solís-Martínez R., Ortega-Yáñez 

A., Arrazola-García M.A., Immel A., Bravo-Acevedo A., Vega-M 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 173 Mexicans from the state of Chiapas living in the city of Tuxtla Gutiérrez (N = 52) and rural 
communities (N = 121), to obtain information regarding allelic and haplotypic frequencies. We 
found that the most frequent haplotypes in Chiapas include 12 Native American and one European 
haplotype. Admixture estimates revealed that the main genetic components in Chiapas are Native 
American (71.61 ± 0.58% by ML; 53.16% of Native American haplotypes) and European (26.39 ± 
5.05% by ML; 25.86% of European haplotypes), and a less prominent African genetic component 
(2.00 ± 5.20% by ML; 9.77% of African haplotypes). © 2019 American Society for 
Histocompatibility and Immunogenetics 

Barquera R., Juárez-Nicolás F., Martínez-Álvarez J.C., Ponnandai-Shanmugavel K.S., Hernández-Zaragoza D.I., 
Vázquez-Castillo T.V., Arrieta-Bolaños E., Clayton S., Solís-Martínez R., Ortega-Yáñez A., Arrazola-García 
M.A., Immel A., Bravo-Acevedo A., Vega-M, (2020). Genetic diversity of HLA system in two populations from 
Chiapas, Mexico: Tuxtla Gutiérrez and rural Chiapas. Human Immunology, vol. 81, pp. 563-565. ISSN: 
1988859.



Genetic diversity of HLA system in two populations from Colima, Mexico: 
Colima city and rural Colima 

Barquera R., Hernández-Zaragoza D.I., Arellano-Prado F.P., Goné-Vázquez I., Clayton S., Arrieta-
Bolaños E., Escobedo-Ruíz A., García-Arias V.E., Bravo-Acevedo A., Rodríguez-López M.E., Sánchez-

Fernández M.G.D.J., Sandoval-Sandoval M.J., Gómez-Navarro B., 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 104 Mexicans from the state of Colima living in the city of Colima (N = 61) and rural 
communities (N = 43), to obtain information regarding allelic and haplotypic frequencies. We find 
that the most frequent haplotypes in the state of Colima include eight Native American, two 
European and one African haplotype. Admixture estimates revealed that the main genetic 
components in the state are Native American (52.74 ± 3.88% by ML; 48.10% of Native American 
haplotypes) and European (37.52 ± 8.94% by ML; 26.66% of European haplotypes), and a relatively 
high African genetic component (9.74 ± 8.40% by ML; 11.91% of African haplotypes). © 2019 
American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Durango, Mexico: 
Durango city and rural Durango 

González-Medina L., Barquera R., Delgado-Aguirre H., Clayton S., Adalid-Sáinz C., Arrieta-Bolaños 
E., Pacheco-Ubaldo H., Hernández-Zaragoza D.I., Escareño-Montiel N., Morán-Martínez J., Bravo-

Acevedo A., Lona-Sánchez A., González-Martínez M.D.R., Jaramill 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 479 Mexicans from the state of Durango living in Durango city (N = 153) and rural communities 
(N = 326), to obtain information regarding allelic and haplotypic frequencies. We find that the ten 
most frequent haplotypes found in the state of Durango include eight Native American and two 
European haplotypes. Admixture estimates revealed that the main genetic components in 
Durango are European (54.34 ± 1.68%) and Native American (45.66 ± 2.24%), while African genetic 
component was virtually absent (0.00 ± 2.03%). However, African haplotypes could be estimated 
at a proportion of 9.13%. © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Hidalgo, Mexico: 
Pachuca and rural Hidalgo 

Barquera R., Martínez-Álvarez J.C., Trejo-Ordoz A.V., Pavón-Vargas M.D.L.Á., Vega-Martínez 
M.D.R., Arrieta-Bolaños E., Clayton S., Ortega-Yáñez A., Juárez-Cortés E.D., Juárez-Nicolás F., 

López-Gil C., Immel A., Arrazola-García M.A., Juárez-Barreto V., Ben 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 122 Mexicans from the state of Hidalgo living in the city of Pachuca (N = 41) and rural 
communities (N = 81), to obtain information regarding allelic and haplotypic frequencies. We find 
that the most frequent haplotypes in Hidalgo include eight Native American and one European 
haplotypes. Admixture estimates revealed that the main genetic components in Hidalgo are Native 
American (58.93 ± 2.16% by ML; 54.51% of Native American haplotypes) and European (32.49 ± 
2.88% by ML; 28.69% of European haplotypes), and a relatively high African genetic component 
(8.58 ± 0.93% by ML; 6.97% of African haplotypes). © 2019 American Society for 
Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Michoacán, Mexico: 
Morelia and rural Michoacán 

Ballesteros-Romero M., Barquera R., Rodríguez-López M.E., Hernández-Zaragoza D.I., Goné-
Vázquez I., Clayton S., Arrieta-Bolaños E., Escobedo-Ruíz A., Pantoja-Torres J.A., García-Arias V.E., 

Arellano-Prado F.P., Bravo-Acevedo A., Sánchez-Fernández M.G.D.J. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 498 Mexicans from the state of Michoacán living in the city of Morelia (N = 150) and rural 
communities (N = 348), to obtain information regarding allelic and haplotypic frequencies. We find 
that the ten most frequent haplotypes found in the state of Michoacán include 12 Native 
American and two European haplotypes. Admixture estimates revealed that the main genetic 
components in the state of Michoacán are Native American (48.79 ± 1.44%) and European (43.10 ± 
0.86%), while African genetic component is less apparent (8.11 ± 0.85%). Our findings add to the 
growing knowledge on the population genetics of Western Mexico and provide new HLA data on 
populations from Michoacán. © 2019 American Society for Histocompatibility and 
Immunogenetics 

Ballesteros-Romero M., Barquera R., Rodríguez-López M.E., Hernández-Zaragoza D.I., Goné-Vázquez I., 
Clayton S., Arrieta-Bolaños E., Escobedo-Ruíz A., Pantoja-Torres J.A., García-Arias V.E., Arellano-Prado F.P., 
Bravo-Acevedo A., Sánchez-Fernández M.G.D.J., (2020). Genetic diversity of HLA system in two populations 
from Michoacán, Mexico: Morelia and rural Michoacán. Human Immunology, vol. 81, pp. 506-509. ISSN: 
1988859.



Genetic diversity of HLA system in two populations from Morelos, Mexico: 
Cuernavaca and rural Morelos 

Ortega-Yáñez A., Barquera R., Curiel-Giles L., Martínez-Álvarez J.C., Macías-Medrano R.M., Arrieta-
Bolaños E., Clayton S., Bravo-Acevedo A., Hernández-Zaragoza D.I., Immel A., Vega-Martínez 

M.D.R., Benítez-Arvizu G., Arrazola-García M.A., Arriaga-Perea A. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 112 Mexicans from the state of Morelos living in the city of Cuernavaca (N = 82) and rural 
communities (N = 30), to obtain information regarding allelic and haplotypic frequencies. The most 
frequent haplotypes in Morelos include seven Native American, one European, one African and 
one Asian haplotype. Admixture estimates revealed that the main genetic components in Morelos 
are Native American (60.43 ± 2.22% by ML; 53.57% of Native American haplotypes) and European 
(39.58 ± 3.70% by ML; 27.68% of European haplotypes), and a virtually absent African genetic 
component (0.00 ± 4.93% by ML; but 11.16% of African haplotypes). © 2019 American Society for 
Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Nayarit, Mexico: 
Tepic and rural Nayarit 

Goné-Vázquez I., Barquera R., Arellano-Prado F.P., Hernández-Zaragoza D.I., Escobedo-Ruíz A., 
Clayton S., Arrieta-Bolaños E., García-Arias V.E., Rodríguez-López M.E., Bravo-Acevedo A., Sánchez-

Fernández M.G.D.J., Sandoval-Sandoval M.J., Gómez-Navarro B., 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 161 Mexicans from the state of Nayarit living in Tepic (N = 97) and rural communities (N = 64), 
to obtain information regarding allelic and haplotypic frequencies. We find that the ten most 
frequent haplotypes found in the state of Nayarit include eight Native American and two European 
haplotypes. Admixture estimates revealed that the main genetic components in the state of 
Nayarit are Native American (50.79 ± 5.03% by ML; 42.24% of Native American haplotypes) and 
European (37.04 ± 6.21% by ML; 35.72% of European haplotypes), while African genetic 
component is less apparent but relatively high (12.17 ± 2.50% by ML; 13.36% of African 
haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Nuevo León, 
Mexico: Monterrey and rural Nuevo León 

Barquera R., Bravo-Acevedo A., Clayton S., Munguía T.J.R., Hernández-Zaragoza D.I., Adalid-Sáinz 
C., Arrieta-Bolaños E., Aquino-Rubio G., González-Martínez M.D.R., Lona-Sánchez A., Martínez-

Álvarez J.C., Arrazola-García M.A., Delgado-Aguirre H., González- 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 665 Mexicans from the state of Nuevo León living in the city of Monterrey (N = 226) and rural 
communities (N = 439), to obtain information regarding allelic and haplotypic frequencies. We find 
that the most frequent haplotypes in the state of Nuevo León include 12 Native American and 
three European haplotypes. Admixture estimates revealed that the main genetic components in 
the state of Nuevo León are Native American (54.53 ± 0.87% by ML; 48.88% of Native American 
haplotypes) and European (38.67 ± 4.06% by ML; 32.59% of European haplotypes), and a less 
prominent African genetic component (6.80 ± 4.30% by ML; 8.26% of African haplotypes). © 2019 
American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Oaxaca, Mexico: 
Oaxaca city and rural Oaxaca 

Hernández-Hernández O., Hernández-Zaragoza D.I., Barquera R., Warinner C., López-Gil C., Arrieta-
Bolaños E., Clayton S., Bravo-Acevedo A., Ramos-de la Cruz F.D.R., Méndez-Mani P., Pavón-Vargas 

M.D.L.Á., Zúñiga J., Yunis E.J., Bekker-Méndez C., Granados J. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 636 Mexicans from the state of Oaxaca living in the city of Oaxaca (N = 151) and rural 
communities (N = 485), to obtain information regarding allelic and haplotypic frequencies. We 
found that the 13 most frequent haplotypes in Oaxaca are all of putative Native American origin. 
Admixture estimates revealed that the main genetic components in the state of Oaxaca are Native 
American (73.12 ± 2.77% by ML; 61.52% of Native American haplotypes) and European (17.36 ± 
2.07% by ML; 20.69% of European haplotypes), and a relatively high African genetic component 
(9.52 ± 0.88% by ML; 8.94% of African haplotypes). © 2019 American Society for 
Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Puebla, Mexico: 
Puebla city and rural Puebla 

López Gil C., Barquera R., Pavón-Vargas M.D.L.Á., Ramos-de la Cruz F.D.R., Méndez-Mani P., 
Arrieta-Bolaños E., Clayton S., Hernández-Zaragoza D.I., Bravo-Acevedo A., Zúñiga J., Yunis E.J., 

Bekker-Méndez C., Granados J. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 2827 Mexicans from the state of Puebla living in the city of Puebla (N = 1994) and rural 
communities (N = 833), to obtain information regarding allelic and haplotypic frequencies. We 
found that the 16 most frequent haplotypes in Puebla are all of them Native American. Admixture 
estimates revealed that the main genetic components in the state of Puebla are Native American 
(72.21 ± 1.25% by ML; 63.30% of Native American haplotypes) and European (21.05 ± 1.92% by 
ML; 23.86% of European haplotypes), and a less prominent African genetic component (6.74 ± 
2.20% by ML; 6.20% of African haplotypes). © 2019 American Society for Histocompatibility and 
Immunogenetics 
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Genetic diversity of HLA system in two populations from Querétaro, Mexico: 
Querétaro city and rural Querétaro 

Martínez-Álvarez J.C., Barquera R., Hernández-Zaragoza D.I., Bravo-Acevedo A., Clayton S., Arrieta-
Bolaños E., Immel A., Benítez-Arvizu G., Arrazola-García M.A., Juárez-Barreto V., Vega-Martínez 

M.D.R., Juárez-Nicolás F., Escutia-González A.B., Martínez-B 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 88 Mexicans from the state of Querétaro living in the city of Querétaro (N = 45) and rural 
communities (N = 43), to obtain information regarding allelic and haplotypic frequencies. We find 
that the most frequent haplotypes in the state of Querétaro include seven Native American, two 
European and one Asian haplotype. Admixture estimates revealed that the main genetic 
components in the state of Querétaro are Native American (51.82 ± 4.42% by ML; 42.61% of 
Native American haplotypes) and European (48.18 ± 3.55% by ML; 46.02% of European 
haplotypes), with a virtually absent African genetic component (0.00 ± 4.25% by ML; 4.55% of 
African haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Quintana Roo, 
Mexico: Cancún and rural Quintana Roo 

Medina-Escobedo C.E., Barquera R., Ponnandai-Shanmugavel K.S., Lara-Riegos J., Bravo-Acevedo 
A., Arrieta-Bolaños E., Clayton S., Hernández-Zaragoza D.I., Zúñiga J., Yunis E.J., Bekker-Méndez C., 

Granados J. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 98 Mexicans from the state of Quintana Roo living in the city of Cancún (N = 48) and rural 
communities (N = 50), to obtain information regarding allelic and haplotypic frequencies and their 
linkage disequilibrium. We found that the most frequent haplotypes in Quintana Roo include ten 
Native American and two European haplotypes. Admixture estimates revealed that the main 
genetic components in Quintana Roo are Native American (80.85 ± 3.70% by ML; 60.20% of Native 
American haplotypes) and European (15.19 ± 14.25% by ML; 26.02% of European haplotypes), and 
a less prominent African genetic component (3.96 ± 10.75% by ML; 6.63% of African haplotypes). 
© 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from San Luis Potosí, 
Mexico: San Luis Potosí City and rural San Luis Potosí 

Hernández-Zaragoza D.I., Rodríguez-Munguía T.J., Barquera R., Adalid-Sáinz C., Arrieta-Bolaños E., 
Clayton S., Pacheco-Ubaldo H., González-Medina L., Lona-Sánchez A., Bravo-Acevedo A., Aquino-

Rubio G., González-Martínez M.D.R., Delgado-Aguirre H., Escareñ 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 117 Mexicans from the state of San Luis Potosí living in the city of San Luis Potosí (N = 30) and 
rural communities (N = 87), to obtain information regarding allelic and haplotypic frequencies. We 
find that the most frequent haplotypes in the state include 13 Native American, six European, two 
African and two Asian haplotypes. Admixture estimates revealed that the main genetic 
components are Native American (52.72 ± 0.66% by ML; 48.29% of Native American haplotypes) 
and European (34.62 ± 4.28% by ML; 32.48% of European haplotypes), and a relatively high African 
genetic component (12.66 ± 4.61% by ML; 10.26% of African haplotypes). © 2019 American 
Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Sinaloa, Mexico: 
Culiacán and rural Sinaloa 

Clayton S., Barquera R., Uribe-Duarte M.G., Goné Vázquez I., Zúñiga J., Arrieta-Bolaños E., 
Hernández-Zaragoza D.I., Ruíz-Corral M.D.J., Escobedo-Ruíz A., Arellano-Prado F.P., García-Arias 

V.E., Rodríguez-López M.E., Bravo-Acevedo A., Sánchez-Fernández M. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 286 Mexicans from the state of Sinaloa living in Culiacán (N = 103) and rural communities (N = 
183) to obtain information regarding allelic and haplotypic frequencies. We find that the most 
frequent haplotypes for the state of Sinaloa include ten Native American most probable ancestry 
and five European most probable ancestry haplotypes. The admixture estimates revealed that the 
main genetic components in the state of Sinaloa are European (62.39 ± 3.47%) and Native 
American (37.61 ± 2.85%), while the African genetic component was estimated as virtually absent 
(0.00 ± 1.86%). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Tabasco, Mexico: 
Villahermosa and rural Tabasco 

Solís-Martínez R., Barquera R., Ponnandai-Shanmugavel K.S., Vega-Martínez M.D.R., Vázquez-
Castillo T.V., Arrieta-Bolaños E., Clayton S., Hernández-Zaragoza D.I., Bravo-Acevedo A., Immel A., 

Salgado-Galicia N., Zúñiga J., Yunis E.J., Bekker-Méndez C., Gran 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 224 Mexicans from the state of Tabasco living in the city of Villahermosa (N = 82) and rural 
communities (N = 142), to obtain information regarding allelic and haplotypic frequencies. We 
found that the most frequent haplotypes in Tabasco include 13 Native American and two 
European haplotypes. Admixture estimates revealed that the main genetic components in Tabasco 
are Native American (67.79 ± 1.59% by ML; 56.25% of Native American haplotypes) and European 
(27.21 ± 3.97% by ML; 29.91% of European haplotypes), and a less prominent African genetic 
component (5.01 ± 4.42% by ML; 8.93% of African haplotypes). © 2019 American Society for 
Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Tamaulipas, Mexico: 
Ciudad Victoria and rural Tamaulipas 

Rodríguez-Munguía T.J., Barquera R., Adalid-Sáinz C., Hernández-Zaragoza D.I., Arrieta-Bolaños E., 
Clayton S., Aquino-Rubio G., González-Martínez M.D.R., Pacheco-Ubaldo H., González-Medina L., 

Lona-Sánchez A., Bravo-Acevedo A., Delgado-Aguirre H., Escareñ 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 148 Mexicans from the state of Tamaulipas living in Ciudad Victoria (N = 23) and rural 
communities (N = 125), to obtain information regarding allelic and haplotypic frequencies. We 
found that the most frequent haplotypes in the state of Tamaulipas include ten Native American, 
three European and one African haplotypes. Admixture estimates revealed that the main genetic 
components in the state of Tamaulipas are Native American (54.69 ± 0.93% by ML; 47.65% of 
Native American haplotypes) and European (34.66 ± 5.62% by ML; 33.56% of European 
haplotypes), and a relatively high African genetic component (10.65 ± 5.05% by ML; 12.42% of 
African haplotypes). © 2019 American Society for Histocompatibility and Immunogenetics 
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Genetic diversity of HLA system in two populations from Tlaxcala, Mexico: 
Tlaxcala city and rural Tlaxcala 

Pavón-Vargas M.D.L.Á., Crawford M.H., Barquera R., López-Gil C., Arrieta-Bolaños E., Clayton S., 
Hernández-Zaragoza D.I., Bravo-Acevedo A., Ramos-de la Cruz F.D.R., Méndez-Mani P., Zúñiga J., 

Yunis E.J., Bekker-Méndez C., Granados J. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 1011 Mexicans from the state of Tlaxcala residing in the city of Tlaxcala (N = 181) and rural 
communities (N = 830), to obtain information regarding allelic and haplotypic frequencies. We find 
that the ten most frequent haplotypes in Tlaxcala are all of Native American origin. Admixture 
estimates revealed that the main genetic components are Native American (75.13 ± 1.56% by ML; 
69.24% based on of Native American haplotypes) and European (16.10 ± 4.98% by ML; 19.74% of 
European haplotypes), with a less prominent African genetic component (8.78 ± 4.09% by ML; 
4.35% of African haplotypes). © 2019 American Society for Histocompatibility and 
Immunogenetics 
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Genetic diversity of HLA system in two populations from Yucatán, Mexico: 
Mérida and rural Yucatán 

Lara-Riegos J., Barquera R., Castillo-Chávez O.D., Medina-Escobedo C.E., Hernández-Zaragoza D.I., 
Arrieta-Bolaños E., Clayton S., Ponnandai-Shanmugavel K.S., Bravo-Acevedo A., Zúñiga J., Yunis E.J., 

Bekker-Méndez C., Granados J. 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) alleles by PCR-SSP based typing 
in 324 Mexicans from the state of Yucatán living in the city of Mérida (N = 192) and rural 
communities (N = 132), to obtain information regarding allelic and haplotypic frequencies. We 
found that the most frequent haplotypes in the state of Yucatán include 16 Native American and 
one European haplotype. Admixture estimates revealed that the main genetic components in 
Yucatán are Native American (81.54 ± 4.99% by ML; 62.92% of Native American haplotypes) and 
European (11.50 ± 15.43% by ML; 23.26% of European haplotypes), and a less prominent African 
genetic component (6.96 ± 10.47% by ML; 5.93% of African haplotypes). © 2019 American Society 
for Histocompatibility and Immunogenetics 
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Genetic variants in CYP2A6 and UGT1A9 genes associated with urinary 
nicotine metabolites in young Mexican smokers 

Borrego-Soto G., Perez-Paramo Y.X., Chen G., Santuario-Facio S.K., Santos-Guzman J., Posadas-
Valay R., Alvarado-Monroy F.M., Balderas-Renteria I., Medina-Gonzalez R., Ortiz-Lopez R., Lazarus 

P., Rojas-Martinez A. 

Article 

Nicotine is the major pharmacologically active substance in tobacco. Several studies have 
examined genotypes related to nicotine metabolism, but few studies have been performed in the 
Mexican population. The objective was to identify associations between gene variants in 
metabolizing enzymes and the urinary levels of nicotine metabolites among Mexican smokers. The 
levels of nicotine and its metabolites were determined in the urine of 88 young smokers from 
Mexico, and 167 variants in 24 genes associated with nicotine metabolism were genotyped by 
next-generation sequencing (NGS). Trans-3′-hydroxy-cotinine (3HC) and 4-hydroxy-4-(3-pyridyl)-
butanoic acid were the most abundant metabolites (35 and 17%, respectively). CYP2A6*12 was 
associated with 3HC (p = 0.014). The rs145014075 was associated with creatinine-adjusted levels 
of nicotine (p = 0.035), while the rs12471326 (UGT1A9) was associated to cotinine-N-glucuronide 
(p = 0.030). CYP2A6 and UGT1A9 variants are associated to nicotine metabolism. 4HPBA 
metabolite was an abundant urinary metabolite in young Mexican smokers. © 2020, The 
Author(s), under exclusive licence to Springer Nature Limited. 
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Genotypic and phenotypic changes of Staphylococcus epidermidis during 
relapse episodes in prosthetic joint infections 

Ortega-Peña S., Franco-Cendejas R., Aquino-Andrade A., Betanzos-Cabrera G., Sharma A., 
Rodríguez-Martínez S., Cancino-Diaz M.E., Cancino-Diaz J.C. 

Article 

Staphylococcus epidermidis is a coagulase-negative bacterium capable of causing recurrent 
relapses in prosthetic joint infection (PJI). The aim of this study was to determine if Staphylococcus 
epidermidis isolates from patients with recurrent relapses of prosthetic joint infection (PJI) 
changed genotypically (pulsed-field gel electrophoresis (PFGE) pattern analysis and genes involved 
in biofilm formation) and phenotypically (antimicrobial resistance, biofilm formation) during the 
different episodes. Four patients with PJI recurrent relapses were evaluated clinically and 
microbiologically. Genotypic and phenotypic characteristics of 31 S. epidermidis isolates were 
determined. In all cases, PJI was treated with antimicrobial therapy and resection of the prosthesis 
without reimplantation. Months later, all patients had a relapse episode and treated with rifampin 
plus vancomycin and surgical debridement. Changes in the antibiotics resistance profile in isolates 
from patients 1 and 2 were observed in the two episodes. Patient 1 had four clones A, B, C, and D 
that were distributed differentially in the two episodes. Similarly, patients 2 and 3 had two clones 
and subclones (E-E1 and F-F1, respectively), and patient 4 had only the clone G in both episodes. 
The clone F formed small-colony variants (SCVs). High level of biofilm formation was found in all 
clones, except for clones D and G. Clones/subclones showed a genotypic variation in icaA, sdrF, 
bap, sesI, and embp genes. The principal coordinate analysis showed that all clones/subclones 
were different. These results showed that the initial infective clone of S. epidermidis from PJI, 
changed genotypically and phenotypically after a second relapse as a response to the treatment. 
© 2019, Sociedade Brasileira de Microbiologia. 
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Geometric phase of dielectric multilayers 

Gutierrez-Vega J.C. 

Article 

We characterize the geometric and dynamic phase introduced by a lossless dielectric multilayer 
into an elliptically polarized input wave with oblique incidence. The phases are conveniently 
mapped on the Poincaré sphere as a function of the Stokes vector of the input field. The geometric 
phase interval of the transmitted wave is determined by the difference of the phases of the overall 
transmission coefficients for theTEandTMwaves. The same conclusion is obtained for the reflected 
wave. To exemplify the theory, we show the surface plots of the geometric phase intervals as a 
function of the. © 2020 OSA - The Optical Society. All rights reserved. 
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Geometric-phase polarimetry 

Garza-Soto L., De-Luna-Pamanes A., Melendez-Montoya I., Sanchez-Soria N., Gonzalez-Hernandez 
D., Lopez-Mago D. 

Article 

This paper describes polarimetric strategies based on measuring the light's geometric phase, 
which results from the evolution of the polarisation state while traversing an optical system. The 
system in question is described by a homogeneous Jones matrix, which by definition, contains 
mutually perpendicular eigenpolarisations. Our leading theory links the system's Jones matrix 
parameters (eigenvalues and eigenvectors) with the input polarisation state and the geometric 
phase. We demonstrate two interferometric techniques. The first one measures the geometric 
phase based on the relative lateral fringe displacement between the interference pattern of two 
mutually-orthogonal polarisation states. The second technique uses the visibility of the 
interference fringes to determine the eigenpolarisations of the system. We present proof-of-
principle experiments for both techniques. © 2020 IOP Publishing Ltd. 
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GIS-based modeling of residual biomass availability for energy and 
production in Mexico 

Lozano-García D.F., Santibañez-Aguilar J.E., Lozano F.J., Flores-Tlacuahuac A. 

Article 

Energy demand in Mexico is expected to increase in the foreseeable future; however, recently 
adopted national policies require that Mexico reduces its dependence on fossil fuel-based energy 
resources. In order to identify areas with a high potential for renewable energy production, based 
on agricultural by-products a geographic information system-based model was constructed. The 
model considered a set of enablers' layers (agriculture residue, roads, electrical network, 
population, land use) and a set of restrictors' layers (slope, natural protected areas, water bodies, 
natural vegetation, populated areas, airports, and historical sites). Eight crops were selected: 
maize, wheat, sugarcane, barley, sorghum, agave, paddy rice, and pecan nut. These were selected 
based on their residue production, as well as being the ones with sizable production volume in 
several regions across Mexico, as well as the characteristics of their residual biomass that can be 
used for generating energy or chemicals, without altering the primary intention for these crops, 
which is human and animal feed. Four models were developed using a weighted overlay algorithm 
to construct the enablers' layer while the restrictors' layer was created by selecting features with a 
given characteristic or by generating buffers from the layer's features. The results show that it is 
possible to generate up to 70,951 MWh of electricity or 18,373 Gg of Fischer–Tropsch liquids using 
only 60% of the residual biomass. The distribution of these energy sources in the country is highly 
variable depending on the type of crop selected with a concentration of the crop residues along 
the lowlands of the Gulf of Mexico and the Pacific Ocean and the central states of Guanajuato, 
Jalisco, and Queretaro. The study covers a very ample set of municipalities throughout the 
country, therein their relevance. © 2019 
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Groundwater recharge sites and pollution sources in the wine-producing 
Guadalupe Valley (Mexico): Restrictions and mixing prior to transfer of 

reclaimed water from the US-México border 

Daesslé L.W., Andrade-Tafoya P.D., Lafarga-Moreno J., Mahlknecht J., van Geldern R., Beramendi-
Orosco L.E., Barth J.A.C. 

Article 

Rapid depletion of aquifers in semiarid and arid regions threatens water security. This holds true 
especially in emerging countries where insufficient knowledge about aquifer systems precludes 
the implementation of advanced management measures, such as managed aquifer recharge. This 
study deals with the generation of baseline knowledge for the assessment of aquifers in arid and 
semiarid regions where artificial recharge with reclaimed water gains increasing impetus. The 
Guadalupe aquifer in Baja California provides water to 57% of the Mexican wine industry. Recent 
plans foresee a partial replenishment of its depleted groundwater reserves by transferring treated 
waste water from the Mexico-USA border for irrigation. The aquifer demonstrated to have a rapid 
response by rising the water table of about +20 m in relation to natural recharge under an intense 
rainfall period of 236 mm. Two predominant recharge sources were identified based on a 
geochemical multi-tracer approach: (a) water of modern age (&lt;5 yr, &gt;1.8 TU) and mixed 
water of recent-submodern age (3H 0.8–1.8 TU), and (b) sub-modern waters that were recharged 
before 1952 (3H &lt; 0.5 TU). Water of the first type originate in the main Guadalupe stream, 
which has a more depleted average δ18O isotope value (−7.8‰) than average local rainwater 
(−2.0‰). The stream water initially has a Na-HCO3 composition and recharges the entire Calafia 
zone and most groundwater along the riverbed across the valley. Water of the second type is 
mostly derived from hill-slope groundwater that has a stable isotope composition of mixed local 
rainwater and a Na[sbnd]Cl composition. High total dissolved solids &gt;2 g l−1 together with 
enriched NO3 − and Se concentrations characterize groundwater in the downstream the Porvenir 
zone. The geochemical age of this older, hill-slope groundwater suggests that its replenishment 
takes at least several decades when it becomes exhausted. © 2020 Elsevier B.V. 
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Growth kinetics of fe2b layers formed on the aisi 4150 steel by different 
approaches 

Zuno-Silva J., Keddam M., Ortiz-Domínguez M., Elias-Espinosa M., Arenas-Flores A., Cervantes-Sodi 
F., Reyes-Retana J.A. 

Article 

In the present work, the AISI 4150 steel has been pack-borided in the temperature range of 1123-
1273 K for a treatment time of 2 to 8 h. The mixture of powders containing 20% B4C, 10% KBF4 
and 70% SiC has been used for producing a single boride layer (Fe2B) at the surface of AISI 4150 
steel. The presence of Fe2B phase has been confirmed by XRD analysis. The SEM observations 
have been done to investigate the morphology of boride layers and measure their thicknesses. The 
cohesion of boride layers has been evaluated by using the Daimler-Benz Rockwell-C indentation 
technique. The borided sample at 1173 K for 8 h has shown a best cohesion of boride layer to the 
substrate in comparison to the sample treated at 1173 K during 2 h. Kinetically, different 
approaches have been used to estimate the boron diffusion coefficients in the Fe2B layers and to 
predict the value of Fe2B layer thickness obtained at 1253 K for a treatment time of 2.5 h. The 
estimated values of activation energies for boron diffusion in AISI 4150 steel have been in the 
range of 193.45 to 199.74 kJ mol-1. These values of activation energies have been depended on 
the diffusion models used. In addition, a good agreement has been observed between the 
experimental value of Fe2B layer thickness obtained at 1253 K for 2.5 h with the predicted values 
from these different diffusion models. © 2020, National Institute of Science Communication and 
Information Resources (NISCAIR). All rights reserved. 
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Hagiography of Javier Mina, in a marxist key: Rafael Ramos pedrueza and his 
exaltation of the navarrese guerrilla and Mexico's national hero in 

cardenismo 

Ayape C.S. 

Article 

In 1937, the Mexican academic Rafael Ramos Pedrueza published a book about the Navarrese 
guerrilla and insurgent Javier Mina, who gave his life in his struggle to achieve independence from 
New Spain in that November 1817. As a supporter of historical materialism and akin to his Marxist 
convictions, Ramos Pedrueza presented Mina as an internationalist hero and liberator of the 
oppressed classes, among other purposes, to nourish the Mexican revolutionary discourse and to 
educate consciences within the framework of the new socialist education of the Cardenist regime. 
Given its importance, this article will deal with this particular conception of Ramos Pedrueza on 
the figure and work of Javier Mina. © 2020 Universidad Nacional de Colombia. All rights reserved. 
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Heat-flow reversal in a trapped-ion simulator 

Medina González P.U., Ramos-Prieto I., Rodríguez-Lara B.M., Rodríguez-Lara B.M. 

Article 

We propose a trapped-ion platform to simulate a reconfigurable spin-spin Hamiltonian related to 
quantum thermodynamic processes. Starting from an experimental model describing two trapped 
ions under slightly off-resonant first sideband driving with individually controlled driving phases, 
we follow an operational quantum optics approach to show that it produces an effective model 
appearing in recent quantum thermodynamics proposals. We show that projection into the 
vibrational ground-state manifold allows full analytic treatment. As a practical example, we take 
experimental data from a Yb+171 trap and numerically simulate the reversal of heat flow between 
two thermal spins controlled by their quantum correlations. © 2020 American Physical Society 
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Hemodynamic and clinical effects of selexipag in children with pulmonary 
hypertension 

Rothman A., Cruz G., Evans W.N., Restrepo H. 

Article 

Selexipag is an oral prostacyclin receptor agonist; it was recently approved for use in adults with 
pulmonary arterial hypertension. The safety and efficacy of selexipag has not yet been determined 
in the pediatric population. We describe short-term hemodynamic and clinical data with selexipag 
therapy in four pediatric patients with pulmonary hypertension. We reviewed clinical, 
echocardiographic, and hemodynamic data. One patient was transitioned from subcutaneous 
treprostinil to selexipag, and in three patients, selexipag was added as a third agent. Drug dosing 
was attained empirically based on patient body size. A follow-up catheterization was performed 
12–18 months after initiation of selexipag therapy. All four patients tolerated selexipag well, 
without significant side effects. One patient transitioned successfully from subcutaneous 
treprostinil to selexipag. None of the four patients had clinical deterioration. In three patients who 
were able to perform a 6-minute walk test, pre and post selexipag distances were 350 and 400, 
409 and 390, and 300 and 360 m, respectively. Echocardiograms showed no significant changes. 
Catheterization showed a variable change in pulmonary vascular resistance (small decrease in 
three patients and increase in one patient). Brain natriuretic peptide levels before and after 
selexipag in the four patients were 38 and 49, 33 and 54, 29 and 25, and 12 and 14 pg/mL, 
respectively. Selexipag use for 16–28 months was safe in four pediatric patients; none of them had 
clinical deterioration. Larger number of patients and longer follow-up intervals are necessary 
before further recommendations can be made. © The Author(s) 2020. 
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He's frequency–amplitude formulation for nonlinear oscillators using Jacobi 
elliptic functions 

Elías-Zúñiga A., Palacios-Pineda L.M., Jiménez-Cedeño I.H., Martínez-Romero O., Trejo D.O. 

Article 

In this work, the Duffing’s type analytical frequency–amplitude relationship for nonlinear 
oscillators is derived by using Hés formulation and Jacobi elliptic functions. Comparison of the 
numerical results obtained from the derived analytical expression using Jacobi elliptic functions 
with respect to the exact ones is performed by considering weak and strong Duffing’s nonlinear 
oscillators. © The Author(s) 2020. 
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High gain boost converter with reduced voltage in capacitors for fuel-cells 
energy generation systems 

Loranca-Coutiño J., Villarreal-Hernandez C.A., Mayo-Maldonado J.C., Valdez-Resendiz J.E., Lopez-
Nuñez A.R., Ruiz-Martinez O.F., Rosas-Caro J.C. 

Article 

This work presents a power-electronics based system for renewable energy applications, the 
system is driven with an only one switch quadratic type boost converter, the discussed converter 
is based on a stack of switching stages which provide a large voltage gain, a desirable feature for 
fuel cell generation systems, the converters gain function is the quadratic boost-type converters; 
furthermore, the topology can be extended. The major benefit of the topology is that there is not 
a capacitor that sustains the entire output voltage, in contrast to other similar topologies in which 
there is a capacitor rated to the output port voltage, there is no high voltage capacitor in this 
system. Experimental verification is presented to confirm the system principles; experiments 
included a fuel cell emulator that was built and used for the experiments. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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High hydrostatic pressure stabilized micronutrients and shifted dietary fibers, 
from insoluble to soluble, producing a low-glycemic index mango pulp  

Elizondo-Montemayor L., Ramos-Parra P.A., Jacobo-Velázquez D.A., Treviño-Saldaña N., Marín-
Obispo L.M., Ibarra-Garza I.P., Garcia-Amezquita L.E., Del Follo-Martínez A., Welti-Chanes J., 

Hernández-Brenes C. 

Article 

Nutritional authorities state that both total carbohydrates and low glycemic index (GI) diets affect 
glycemic control. High hydrostatic pressure (HHP) processing reduced the GI response of mango 
pulp when consumed by healthy adults. Present work evaluated the effects of HHP processing on 
concentrations of mango pulp dietary fiber sub-fractions (AOAC 2011.25 method), pectin methyl 
esterase (PME) activity, and established links with reduction of GI responses in healthy adults. 
Processing stability of mango pulp micronutrients (carotenoids, phenolics, ascorbic acid, and 
antioxidant activity) were also assessed. HHP-processing caused fiber inter-conversions from 
insoluble to soluble dietary fiber, the latter being significantly higher. Concentrations of non-
digestible oligosaccharides and PME activities were also higher in treated pulps. In addition, HHP-
processing preserved relevant mango phytonutrients such as carotenoids and phenolic 
compounds. Micronutrient retention and dietary fiber modifications suggested that HHP-
processing improved mango pulp benefits for healthy subjects and potentially for patients with 
chronic metabolic diseases. © 2020, © 2020 The Author(s). Published with license by Taylor & 
Francis Group, LLC. 
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High Pressure Processing of Lipase (Thermomyces lanuginosus): Kinetics and 
Structure Assessment 

Ramos-de-la-Peña A.M., Aguilar O. 

Article 

Lipases are highly demanded enzymes, used to synthesize high commercial value products in food, 
pharmaceutical, cosmetic, textile, paper, and detergent industries. The effect of high pressure 
processing (HPP) on Thermomyces lanuginosus lipase is studied at 0.1, 100, and 300 MPa and 25 
°C. Kinetics is assessed after HPP treatment in three sets of time series: 0–25, 51–75, and 101–112 
min. Conformational change of lipase is studied by infrared attenuated total reflectance (ATR)–
FTIR spectra deconvolution and 1D 1H NMR. Pressure treatment lead to changes in enzymatic 
activity from 51 to 75 and from 101 to 112 min. Treated enzyme at 300 MPa has the highest 
activity (≈twofold higher than untreated lipase). Statistical difference in activity (p &gt; 0.05) is not 
found during the first 25 min. Lipase activity is best described by first-order model (0–25 min) and 
zero-order model (51–75 and 101–112 min). Lipase unfolding is evident at 100 MPa due to an 
increase of β-turns and β-sheet components. Pressurized enzyme at 300 MPa enhances its activity 
from 51 to 112 min, due to an increase of β-sheet and α-helix structures (refolding). These findings 
impact directly on cost-effectiveness of lipase catalyzed products manufacture. Practical 
Applications: Enzyme enhanced activity and stability improves the performance of manufacture 
processes. Assessment of structure changes of lipase induced by HPP lead to accurate parameter 
selection to increase stability and profitability of lipase catalyzed products processing. Pressure 
levels of 100 MPa led to enzyme unfolding, whereas 300 MPa causes improved activity and 
stability provoked by lipase refolding. Pressure treatment at 300 MPa of Thermomyces 
lanuginosus lipase is recommended for long term bioprocessing (≥112 min), which require 
increased activity and stability of the enzyme. © 2019 WILEY-VCH Verlag GmbH & Co. KGaA, 
Weinheim 
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High quality semiconductor Cd2SnO4 films for solar cell applications 

Diliegros-Godines C.J., Castanedo-Pérez R., Torres-Delgado G., Elías-Zúñiga A., Flores-Ruiz F.J. 

Article 

In this work, we study the effect of Ar/CdS annealing treatment on physical properties of 
semiconductor Cd2SnO4 (∼260 nm thick) films. The films were produced by sol-gel dip-coating 
method and annealed at 450 ◦C ≤ Ta ≤ 650 ◦C. A full characterization of the optical, electrical, and 
structural properties, and a discussion of the mechanism that yield enhanced physical properties is 
presented. All annealing treatments explored led to the improvement of physical properties of the 
semiconductor films. However, values of electrical resistivity of 6 × 10−4 Ω-cm, carrier 
concentration of 3 × 1020 cm−3 and mobility of 35 cm2 Vs−1 were reached at Ta = 650 ◦C, without 
compromising the optical properties (T ≥ 85% for 450 ≤ λ ≤ 1200 nm). These represent an 
improvement of almost 6-fold over untreated films. Although the Moss-Burstein effect leads to a 
band gap of 3.5-3.7 eV, the fundamental band gap was estimated to be 3.3 eV. Moreover, the 
computed work function, 4.7-4.4 eV, indicates that these films can be used as transparent 
conductive oxide to design high-efficiency CdS/CdTe thin-film solar cells due to the smooth match 
of Fermi level with CdS coupled layer. © 2020 IOP Publishing Ltd 
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High-performance pervaporation chitosan-based membranes: New insights 
and perspectives 

Castro-Muñoz R., González-Valdez J., Ahmad M.Z. 

Article 

Today, the need of replacing synthetic polymers in the membrane preparation for diverse 
pervaporation (PV) applications has been recognized collectively and scientifically. Chitosan (CS), a 
bio-polymer, has been studied and proposed to achieve this goal especially in specific azeotropic 
water-organic, organic-water, and organic-organic separations, as well as in assisting specific 
processes (e.g. seawater desalination and chemical reactions). Different concepts of CS-based 
membranes have been developed, which include material blending and composite and mixed 
matrix membranes which have been tested for different separations. Hereby, the goal of this 
review is to provide a critical overview of the ongoing CS-based membrane developments, paying 
a special attention to the most relevant findings and results in the field. Furthermore, future 
trends of CS-based membranes in PV technology are presented, as well as concluding remarks and 
suggested strategies for the new scientist in the field. ©2020 Walter de Gruyter GmbH, 
Berlin/Boston 2020. 
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High-Q nanobeam cavities on a silicon nitride platform enabled by slow light 

Zhan J., Jafari Z., Veilleux S., Dagenais M., De Leon I. 

Article 

Silicon nitride integrated photonic devices benefit from a wide working spectral range covering the 
visible and near-infrared spectra, which in turn enables important applications in bio-photonics, 
optical communications, and sensing. High-quality factor optical resonators are essential photonic 
devices for such applications. However, implementing such resonators on a silicon nitride platform 
is quite challenging due to the low refractive index contrast attainable with this material. Here, we 
demonstrate that silicon nitride photonic cavities comprising a slow-light waveguide bounded by 
mirrors can in principle exhibit quality factors in the order of several millions despite a relatively 
low refractive index contrast. We show that the energy stored in such a slow-light cavity exhibits a 
cubic dependence on the cavity length, which can enable extremely large quality factors with 
modest-length cavities. We present the design and experimental characterization of silicon nitride 
slow-light nanobeam-type cavities. Two sets of nanobeam cavities were fabricated to 
experimentally verify the cubic dependence of the Q factor on the cavity length. The highest 
measured Q factor in our devices is 4.42 × 105, which is limited by fabrication imperfections. © 
2020 Author(s). 
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High-throughput multi-residue quantification of contaminants of emerging 
concern in wastewaters enabled using direct injection liquid 

chromatography-tandem mass spectrometry 

Ng K.T., Rapp-Wright H., Egli M., Hartmann A., Steele J.C., Sosa-Hernández J.E., Melchor-Martínez 
E.M., Jacobs M., White B., Regan F., Parra-Saldivar R., Couchman L., Halden R.U., Barron L.P. 

Article 

A rapid quantitative method for 135 contaminants of emerging concern (CECs) in untreated 
wastewater enabled with direct injection liquid chromatography-tandem mass spectrometry is 
presented. All compounds were analysed within 5 min on a short biphenyl cartridge using only 10 
μL of filtered sample per injection. Up to 76 compounds were monitored simultaneously during 
the gradient (including mostly two transitions per compound and stable isotope-labelled 
analogues) while yielding &gt;10 data points per peak. Evaluation of seven solid phase extraction 
sorbents showed no advantage for wastewater matrix removal. Excellent linearity, range, accuracy 
and precision was achieved for most compounds. Matrix effects were &lt;11 % and detection 
limits were &lt;30 ng L−1 on average. Application to untreated wastewater samples from three 
wastewater treatment works in the UK, USA and Mexico, enabled quantification of 56 compounds. 
Banned and EU ‘watch-list’ substances are critically discussed, including pesticides, macrolide 
antibiotics, diclofenac, illicit drugs as well as multiple pharmaceuticals and biocides. This high-
throughput method sets a new standard for the speedy and confident determination of over a 
hundred CECs in wastewater at the part-per-trillion level, as demonstrated by performing over 260 
injections per day. © 2020 The Authors 
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HotSpotAnnotations - A database for hotspot mutations and annotations in 
cancer 

Trevino V. 

Article 

Hotspots, recurrently mutated DNA positions in cancer, are thought to be oncogenic drivers 
because random chance is unlikely and the knowledge of clear examples of oncogenic hotspots in 
genes like BRAF, IDH1, KRAS and NRAS among many other genes. Hotspots are attractive because 
provide opportunities for biomedical research and novel treatments. Nevertheless, recent 
evidence, such as DNA hairpins for APOBEC3A, suggests that a considerable fraction of hotspots 
seem to be passengers rather than drivers. To document hotspots, the database 
HotSpotsAnnotations is proposed. For this, a statistical model was implemented to detect putative 
hotspots, which was applied to TCGA cancer datasets covering 33 cancer types, 10 182 patients 
and 3 175 929 mutations. Then, genes and hotspots were annotated by two published methods 
(APOBEC3A hairpins and dN/dS ratio) that may inform and warn researchers about possible false 
functional hotspots. Moreover, manual annotation from users can be added and shared. From the 
23 198 detected as possible hotspots, 4435 were selected after false discovery rate correction and 
minimum mutation count. From these, 305 were annotated as likely for APOBEC3A whereas 442 
were annotated as unlikely. To date, this is the first database dedicated to annotating hotspots for 
possible false functional hotspots. © 2020 The Author(s) 2020. Published by Oxford University 
Press. 
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How inhomogeneous can an inhomogeneous Jones matrix be? 

Gutierrez-Vega J.C. 

Article 

We determine the interval of the inhomogeneity parameter of a Jones matrix to get physically 
realizable optical systems satisfying the passivity condition. It is found that the inhomogeneity 
parameter depends on the inner product of the eigenvectors of the Jones matrix, but its maximum 
value depends exclusively on its eigenvalues. © 2020 Optical Society of America. 
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How to provide vascular control of splenic artery aneurysms? A case series 

Milosavljević V., Gonzalez-Urquijo M., Tadić B., Grubor N., Morales-Morales C.A., Matic S. 

Article 

Background: Spleen artery aneurysm represents the most common visceral aneurysm and the 
third most common splanchnic aneurysm. Most patients have no symptoms and are diagnosed as 
a part of other diagnostic focuses and examinations. Greater prevalence and application of 
modern diagnostic and imaging procedures has resulted in greater detection of this disease. 
Results: We present two patients with splenic artery aneurysms localized in the splenic hilum, who 
auspiciously underwent laparoscopic splenectomies with the use of hem-o-lock clips in the 
vascular hilum without complications. Both postoperative courses were uneventful. At six months 
follow up, both patients are asymptomatic. Conclusion: These two cases showed that in addition 
to the numerous advantages of minimally invasive approaches for treating splenic arterial 
aneurysms, there is a possibility to improve laparoscopic technique in terms of safety and 
economic reasons by using hem - o - lock clips as a hemostatic technique for the vascular elements 
of the spleen hilum. © 2020 The Authors 
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HUMAN PILOT STUDY OF BARE-METAL STENT: INC-01 

Abundes-Velasco A., Gaspar-Hernández J., Martínez-Ríos M.A., Santos F.D.-D.L., Piña-Reyna Y., 
Arias-Sánchez E., Romero-Ibarra J.L., Jiménez-Rodríguez G.M., Farjat-Pasos J., Padilla-Ibarra J., 

Sánchez-Pérez E., Sánchez-Luna J.P., Galaz-Méndez R., Ulacia-Fl 

Article 

Background: The cost of performing a percutaneous coronary intervention is considerably high for 
the patient as well as for health systems, which have promoted the development of local 
technology to help meet the need for these devices. Methods: The INC-01 bare-metal stent was 
developed at the National Institute of Cardiology in Mexico City and was first implanted on porcine 
models with technical success in 100% of the evaluated parameters. Presentation of Cases: We 
present the first three cases of patients with ischemic heart disease, to whom the INC-01 bare-
metal stent was implanted. Intracoronary ultrasonography was performed post-stent 
implantation, showing all the characteristics of implant success during evaluation and clinical 
follow-up. Conclusions: Angiography and intracoronary ultrasound were carried out 
demonstrating that the INC-01 bare-metal stent has physical, biological, and histological 
characteristics similar to those found in commercial metallic stents. Copyright: © 2019 Permanyer. 
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kinase inhibitors in advanced EGFR-mutated lung adenocarcinoma 
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Herrera J.F., Sánchez-Ríos C.P., Fernández-Garibay V.M., Alatorre-Alexander J.A., Martínez-Barrera 

L., Santillán-Doherty P.J., Vega-Memije M.E. 

Article 

Background: A relationship between the EGFR signaling pathway expression in skin and the use of 
targeted cancer therapies has been previously demonstrated. Consistent evidence to support the 
use of skin biopsies as a surrogate for therapeutic evaluation is needed. The purpose of this study 
was to establish the relationship between the expression of EGFR signaling pathway markers in 
skin samples from EGFR-mutated metastatic lung adenocarcinoma patients and their response to 
tyrosine kinase inhibitors. Methods: This was a prospective single blind analysis of 35 skin biopsies 
from 31 patients with confirmed advanced EGFR-mutated lung adenocarcinoma. 
Immunohistochemistry was performed: EGFR, p27, Ki67, STAT3 and MAPK, as well as H&E 
histopathological analysis, in order to determine their treatment response to tyrosine kinase 
inhibitors. Results: EGFR, Ki67, STAT3, stratum corneum thickness (number of layers and 
millimeters) from skin samples had a statistical correlation with an adequate treatment response 
(P = 0.025, 0.015, 0.017, 0.041, 0.039 respectively). EGFR, p27 and number of layers of the stratum 
corneum were related to a better median progression-free survival (P = 0.025 and P = 0.030). 
Conclusions: The relationship between EGFR pathway inhibition in the skin and oncological 
outcomes obtained explains the parallel biological effects of tyrosine kinase inhibitors. We hope 
that our work incites future research to help validate and assess the use of these markers as 
potential prognostic and predictive factors. © 2020 The Authors. Thoracic Cancer published by 
China Lung Oncology Group and John Wiley & Sons Australia, Ltd. 
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Hybrid neural networks for big data classification 

Hernández G., Zamora E., Sossa H., Téllez G., Furlán F. 

Article 

Two new hybrid neural architectures combining morphological neurons and perceptrons are 
introduced in this paper. The first architecture, called Morphological - Linear Neural Network 
(MLNN) consists of a hidden layer of morphological neurons and an output layer of classical 
perceptrons has the capability of extracting features. The second architecture, called Linear-
Morphological Neural Network (LMNN) is composed of one or several perceptron layers as a 
feature extractor, it is then followed by an output layer of morphological neurons for non-linear 
classification. Both architectures are trained by stochastic gradient descent. One of the main 
contributions of this paper is to show that the morphological layer offers a greater capacity to 
extract features than the perceptron layer. This claim is supported both theoretically and 
experimentally. We prove that the morphological layer possesses a greater capacity per 
computation unit to segment the 2D input space than the perceptron layer. In other words, adding 
more hyper-boxes produces more response regions than adding hyperplanes. From an empirical 
point of view, we test the two new models on 25 standard datasets at low dimensionality and one 
big data dataset. The result is that MLNN requires a lesser number of learning parameters than the 
other tested architectures while achieving better accuracies. © 2019 Elsevier B.V. 
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Hydrodynamics-based liver transfection achieves gene silencing of CB1 using 
short hairpin RNA plasmid in cirrhotic rats 
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L.F., Monroy-Ramirez H.C., Santos-García A., Armendáriz-Borunda J., Sandoval-Rodríguez A. 

Article 

Background There is a correlation between the endocannabinoid system and hepatic fibrosis 
based on the activation of CB1 and CB2 receptors; where CB1 has profibrogenic effects. Gene 
therapy with a plasmid carrying a shRNA for CB1 delivered by hydrodynamic injection has the 
advantage of hepatic tropism, avoiding possible undesirable effects of CB1 pharmacological 
inhibition. Objective To evaluate hydrodynamics-based liver transfection in an experimental model 
of liver cirrhosis of a plasmid with the sequence of a shRNA for CB1 and its antifibrogenic effects 
Methods Three shRNA (21pb) were designed for blocking CB1 mRNA at positions 877, 1232 and 
1501 (pshCB1-A, B, C). Sequences were cloned in the pENTR™/U6. Safety was evaluated 
monitoring CB1 expression in brain tissue. The silencing effect was determined in rat HSC primary 
culture and CCl4 cirrhosis model. Hydrodynamic injection in cirrhotic liver was through iliac vein 
and with a dose of 3mg/kg plasmid. Serum levels of liver enzymes, mRNA levels of TGF-β1, Col IA1 
and α-SMA and the percentage of fibrotic tissue were analyzed. Results Hydrodynamic injection 
allows efficient CB1 silencing in cirrhotic livers and pshCB1-B (position 1232) demonstrated the 
main CB1-silencing. Using this plasmid, mRNA level of fibrogenic molecules and fibrotic tissue 
considerably decrease in cirrhotic animals. Brain expression of CB1 remained unaltered. 
Conclusion Hydrodynamics allows a hepatotropic and secure transfection in cirrhotic animals. The 
sequence of the shCB1-B carried in a plasmid or any other vector has the potential to be used as 
therapeutic strategy for liver fibrosis. © 2020 Díaz-Rivera et al. This is an open access article 
distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and 
source are credited. 
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Hydrological control, fractionation, and fluxes of dissolved rare earth 
elements in the lower Orinoco River, Venezuela 

Mora A., Moreau C., Moquet J.-S., Gallay M., Mahlknecht J., Laraque A. 

Article 

The monthly variation of dissolved rare earth elements (REEs) was assessed in the lower Orinoco 
River during a two year period (2007–2008) to determine the seasonal variability of REE 
concentrations, to identify the variables that exert the main control in their concentrations and 
fractionation, and to quantify the annual fluxes of dissolved REEs to the Orinoco estuary. Overall, 
the abundance of dissolved REEs is dominated by hydrological variations in the water discharge, 
wherein the lowest concentrations and greater fractionation occur during low water-discharge 
periods. The pH and Al- and Fe-mineral colloids are identified as the main variables that control 
both the abundance and fractionation of dissolved REEs. An enrichment of heavy REEs (HREEs) 
relative to light REEs (LREEs) occurs at circumneutral and alkaline pH values. However, the 
logarithmic relationships between the YbUCC/NdUCC ratios and Al and Fe concentrations indicate 
that Al- and Fe-mineral colloids are responsible for the progressive enrichment of LREEs relative to 
HREEs under acidic conditions. The Ce and Eu anomalies are also dominated by variations in the 
water discharge. Negative Ce-anomalies are observed during low flow periods. This is probably 
due to the signature of the Andean host rocks and/or the oxidation and co-precipitation of Ce (III) 
to CeO2 at alkaline pH. However, the lesser Ce fractionated values during flood/high-water 
periods may indicate less oxidized/more reduced source conditions during these periods. 
Conversely, positive Eu anomalies are observed during low-water periods because of the 
preferential weathering of plagioclase in shield terranes and Eu-bearing minerals in the Andes. The 
fluxes of dissolved REEs from the lower Orinoco River to the Orinoco estuary display strong inter-
annual variations, which range from 45.6% for Lu to 56.5% for Gd. These results highlight the 
importance of performing monthly and inter-annual REE time series in order to develop a more 
precise quantification of the annual REE fluxes from large rivers to the oceans. © 2019 The 
Authors 
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Identification and analysis of 35 genes associated with vitamin D deficiency: A 
systematic review to identify genetic variants 

Sepulveda-Villegas M., Elizondo-Montemayor L., Trevino V. 

Article 

Vitamin D deficiency is a public health concern associated with, but not limited to, skeletal 
anomalies, chronic diseases, immune conditions, and cancer, among others. Hypovitaminosis D is 
mainly associated with environmental and lifestyle factors that affect sunlight exposure. However, 
genetic factors also influence 25-hydroxyvitamin D (25[OH]D) serum concentration. Although 
there is available information of genes with clear biological relevance or markers identified by 
Genome-Wide Association Studies, an overall view and screening tool to identify known genetic 
causes of altered serum levels of 25(OH)D is lacking. Moreover, there are no studies including the 
total genetic evidence associated with abnormal serum concentration of 25(OH)D. Therefore, we 
conducted a de-novo systematic literature review to propose a set of genes comprehensive of all 
genetic variants reported to be associated with deficiency of vitamin D. Abstracts retrieved from 
PubMed search were organized by gene and curated one-by-one using the PubTerm web tool. The 
genes identified were classified according to the type of genetic evidence associated with serum 
25(OH)D levels and were also compared with the few commonly screened genes related to 
vitamin D status. This strategy allowed the identification of 35 genes associated with serum 
25(OH)D concentrations, 27 (75%) of which are not commercially available and are not, therefore, 
analyzed in clinical practice for genetic counseling, nor are they sufficiently studied for research 
purposes. Functional analysis of the genes identified confirmed their role in vitamin D pathways 
and diseases. Thus, the list of genes is an important source to understand the genetic 
determinants of 25(OH)D levels. To further support our findings, we provide a map of the reported 
functional variants and SNPs not included in ClinVar, minor allelic frequencies, SNP effect sizes, 
associated diseases, and an integrated overview of the biological role of the genes. In conclusion, 
we identified a comprehensive candidate list of genes associated with serum 25(OH)D 
concentrations, most of which are not commercially available, but would prove of importance in 
clinical practice in screening for patients that should respond to supplementation because of 
alterations in absorption, patients that would have little benefit because alterations in the 
downstream metabolism of vitamin D, and to study non-responsiveness to supplementation with 
vitamin D. © 2019 Elsevier Ltd 
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Identification of adolescent girls and young women for targeted HIV 
prevention: a new risk scoring tool in KwaZulu Natal, South Africa 
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Article 

The ongoing spread of human immunodeficiency virus (HIV) has driven novel interventions, such 
as antiretrovirals, for pre-exposure prophylaxis. Interventions have overlooked a high-risk Sub-
Saharan African population: adolescent girls and young women (AGYW), particularly those under 
18. We apply the Balkus risk tool among rural South African AGYW (n = 971) in a hyper-endemic 
setting, identify limitations, and assess deficiencies with modern statistical techniques. We apply 
the “Ayton” tool, the first risk tool applicable to sub-Saharan African AGYW, and compare 
performance of Balkus and Ayton tools under varying conditions. The Ayton tool more effectively 
predicted HIV acquisition. In low and high-risk AGYW, the Ayton tool out-performed the Balkus 
tool, which did not distinguish between risk classes. The Ayton tool better captured HIV 
acquisition risk and risk heterogeneities due to its AGYW-focused design. Findings support use of 
the Ayton tool for AGYW and underscore the need for diverse prognostic tools considering 
epidemic severity, age, sex and transmission. Clinical Trial Number ClinicalTrials.gov 
(NCT01187979) and the South African National Clinical Trials Registry (SANCTR) (DOH-27-0812-
3345). © 2020, The Author(s). 
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Identification of metabolites present in Opuntia callus and study of their 
antioxidant, anti-inflammatory and anti-adipogenic properties 

Camarena-Rangel N.G., Antunes-Ricardo M., Gutiérrez-Uribe J., Velarde-Salcedo A.J., Barba-de la 
Rosa A.P., Santos-Díaz M.S. 

Article 

The metabolites present in Opuntia species have been widely studied by their health-promoting 
effects, but there is no information about the compounds present in Opuntia callus or their 
biological effects. The aim of this study was to identify the metabolites in Opuntia ficus indica, 
Opuntia megacantha and Opuntia streptacantha callus ethanolic extracts, and to analyze their 
antioxidant, anti-inflammatory and anti-adipogenic properties in mammalian cells. The 
compounds identified by chromatographic analysis and mass spectroscopy showed that the 
Opuntia callus from the three species synthesized 3,5-Di-O-galloylshikimic acid as major 
compound, as well as gallic acid and epicathequin derivates in lower concentration. The calluses 
metabolites reduced the formation of reactive oxygen species in Caco-2 cells similarly to the 
flavonoid isorhamnetin. The anti-inflammatory activity, measured as the production of nitric 
oxide, was inhibited between 20 and 68% in a murine macrophage cell line. This inhibition was 
higher with O. streptacantha callus extracts, followed by those of O. megacantha and O. ficus-
indica. Additionally, a reduction on the lipid accumulation in 3T3 cells was observed, during and 
after adipocyte differentiation using extracts from the three Opuntia species. Our results prove 
that Opuntia calluses are a source of compounds with pharmacological relevance. © 2020, 
Springer Nature B.V. 
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Article 

Background: Regulatory CD4+ T cells (Tregs) exhibit functional alterations in patients with multiple 
sclerosis (MS). Transforming growth factor (TGF)-β is a key regulator of Treg development and 
function. Objective: The objective of this study is to determine whether the expression of 
functionally relevant TGF-β-regulated molecules is altered in Tregs from patients with MS. 
Methods: Expression of nine Treg markers was analyzed by multi-color flow cytometry in CD4+ T 
cells and Treg subpopulations of 31 untreated MS patients and age- and sex-matched healthy 
donors (HDs). Correlations between Treg marker expression and clinical variables were sought. 
Results: Expression of the transcription factor Helios, which defines thymic-derived Tregs, was 
decreased in this Treg subpopulation. The frequency of peripherally generated Tregs was 
increased in patients with MS, particularly in patients with progressive MS. Low frequencies of 
thymic-derived Tregs were associated with magnetic resonance imaging (MRI) lesion-burden and a 
high relapse rate. Four surface markers associated with TGF-β signaling (ABCA1, BTLA, DNAM-1, 
and GARP) were differentially expressed on Tregs from patients with MS and HDs. Expression 
levels of CD73, CD103, ABCA1, and PAR2 showed strong correlations with disease severity. 
Conclusion: We have identified novel markers abnormally expressed on Tregs from patients with 
MS that could detect patients with severe disease. © The Author(s), 2020. 
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Article 

The Mexico City region, like many other densely populated regions in the world, has problems in 
guaranteeing the supply of drinking water to its inhabitants. Its groundwater flow system is 
subject to intensive exploitation. To ensure proper water management, it is important to 
understand the behavior of groundwater flow system components under conditions of intensive 
exploitation. In this study, we analyzed 169 samples from drinking water supply wells, according to 
their chemistry. The principal components of the flow system were inferred using exploratory 
statistical analysis and analysis of the mixture of the end-members of the hydrochemical dataset. 
Four components were identified: (1) waters of recent infiltration and local circulation, (2) waters 
with evidence of intermediate chemical evolution, (3) waters that are chemically more evolved 
and of large flow trajectories, (4) waters that are chemically more evolved and of deep circulation. 
A relationship between the components, the structural geology, and the recharge zones was 
established. The mixing proportion of the four components in each water sample extracted from 
drinking water wells was identified. It was observed that the faults and the design of screened 
section of the well tubes influenced the mixtures captured by the wells. The impact generated by 
the intensive exploitation with respect to the distribution of the components within the flow 
system was evaluated. © 2019 Elsevier Ltd 
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Identification, characterization and expression analysis of passion fruit 
(Passiflora edulis) microRNAs 

Paul S., de la Fuente-Jiménez J.L., Manriquez C.G., Sharma A. 

Article 

microRNAs (miRNAs) are highly conserved, short (~ 21-nucleotide), endogenous, non-coding RNA 
molecules that play major roles in post-transcriptional silencing by guiding target mRNA cleavage 
or translational inhibition. In this study, applying high-stringent genome-wide computational-
based approaches, a total of 28 putative miRNAs belonging to 17 miRNA families were identified 
from an antioxidant-rich medicinal plant passion fruit (Passiflora edulis). Inter-tissue (leaves and 
fruits) and inter-varietal (yellow and purple fruit varieties) quantitative study of six putative 
passion fruit miRNAs (ped-miR160, ped-miR164, ped-miR166, ped-miR393, ped-miR394, and ped-
miR398) showed differential expression. Using psRNATarget tool, a total of 25 potential target 
proteins of the characterized passion fruit miRNAs were also identified. Most of the target 
proteins identified in this study, including SQUAMOSA promoter binding, Class III HD-Zip, NAC, 
Scarecrow, APETALA2, Auxin response factor, MYB, and superoxide dismutase, were found to be 
involved in development, metabolism, and defense/stress response signaling. © 2019, The 
Author(s). 
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Caprolactam is an important polymer precursor to nylon traditionally derived from petroleum and 
produced on a scale of 5 million tons per year. Current biological pathways for the production of 
caprolactam are inefficient with titers not exceeding 2 mg/L, necessitating novel pathways for its 
production. As development of novel metabolic routes often require thousands of designs and 
result in low product titers, a highly sensitive biosensor for the final product has the potential to 
rapidly speed up development times. Here we report a highly sensitive biosensor for valerolactam 
and caprolactam from Pseudomonas putida KT2440 which is &gt;1000× more sensitive to an 
exogenous ligand than previously reported sensors. Manipulating the expression of the sensor 
oplR (PP_3516) substantially altered the sensing parameters, with various vectors showing Kd 
values ranging from 700 nM (79.1 μg/L) to 1.2 mM (135.6 mg/L). Our most sensitive construct was 
able to detect in vivo production of caprolactam above background at â¼6 μg/L. The high 
sensitivity and range of OplR is a powerful tool toward the development of novel routes to the 
biological synthesis of caprolactam. Copyright © 2019 American Chemical Society. 
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Identifying spatio-temporal hotspots of human activity that are popular non-
work destinations 

Lopez R.P., Ferreira J. 

Article 

The improved temporal and spatial granularity of data now available from current information 
technologies offers an opportunity to study previously unexplored dimensions of the relationship 
between built environment and social outcomes. Within the field of urban studies, an old question 
worth revisiting with these new technologies is how to best trace the spatial boundaries that 
circumscribe a place or location to explore non-work activity. In this study, we explore a data-
driven definition of places as units of analysis that can be used to explore non-work activity in 
Singapore. Such a definition of place characterizes an urban space in terms of its concentration of 
activity and the topology of the built environment–features that are especially important to urban 
planners. We utilize available smartphone data to develop a systematic framework to identify 
locations with a concentrated human presence. Using a cylinder moving over a grid representing 
Singapore, we scan aggregated smartphones locational requests (by time and cell), identifying 
areas with atypical high concentrations at a given time. Our tool identified 93 places with a 
concentrated human presence. Direct observation of six of these places at the selected times in 
conjunction with additional transportation and population data indicated that the topology of 
commercial establishments provided a strong approximation of non-work activity at a given time 
and place. Having established the relevance of commercial establishments in approximating non-
work activity, then points-of-interest data within the 93 derived places are used to propose a 
typology of commercial patches, based on their spatial configuration. Nine metrics of the 
geometry and topology of patches of establishments, such as compacity and their dependence on 
proximity to shopping malls, were developed. These combined variables revealed more temporal 
and spatial variety within locations than had previously been recognized. The most popular places 
for non-work activity were densely configured with various commercial sub-spaces or patches 
appealing to different lifestyles and income groups. This study suggests that a location/place can 
be best defined as a highly detailed, multi-faceted, and always evolving area of activity rather than 
as a fixed location with temporal and unmovable boundaries. Suggesting a dynamic redefinition of 
location/place that builds on other recent work, this work offers potential contributions to 
locational models for non-work activity. © The Author(s) 2020. 
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Ileal bezoar causing bowel obstruction mimicking an internal hernia in a 
patient with Roux-en-Y gastric bypass 
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Shade M. 

Article 

We presented a case of a 64-year-old female patient with a history of gastric bypass that 
presented with bowel obstruction due to a bezoar. She arrived at the emergency department, 
referring to severe abdominal pain, nausea, and vomiting. Abdominal X-ray reported gastric 
distention and hydro-air levels. CT scan reported swirling of the mesentery vessels and a collapsed 
intestinal loop, mimicking an internal hernia. Laparotomy was accomplished, which shows 
obstruction at 60 cm from the ileocecal valve. An enterolithotomy was performed, and a 6 × 6 cm 
phytobezoar was extracted. The patient had a satisfactory postoperative outcome, discharging her 
home on the fourth postoperative day. On a 12 month-follow up, the patient is doing well with no 
further complications. Gastric bypass continues to be one of the most performed bariatric 
procedures with low complication rates. It is important to note that not all intestinal obstructions 
in postoperative bariatric surgeries are due to internal hernias or adhesions. The differential 
diagnosis of intestinal obstruction due to bezoar must be present in patients who underwent 
bariatric surgery. Nutritional counseling is essential for the follow-up of patients, emphasizing fluid 
intake and slow chewing, as well as the use of absorbable materials for suture during the surgery. 
© 2020, Japanese Society of Gastroenterology. 
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Article 

Background: Cytotoxic chemotherapy can cure advanced germ cell tumors. Nevertheless, cancer 
treatment may induce cellular senescence and accelerate molecular aging. The aging process 
implies an increase of cells expressing p16 INK4a and changes in lymphocyte subpopulations. Our 
aim was to study the potential induction of premature immunosenescence in testicular cancer 
survivors (TCS) exposed to chemotherapy. Methods: Case-control exploratory study of TCS treated 
with chemotherapy (≥3 BEP cycles, disease-free ≥3 months) compared with age matched healthy 
controls. Peripheral blood mononuclear cells were isolated, and lymphocyte subpopulations were 
analyzed by flow cytometry. CDKN2A/p16 INK4a expression in T cells was measured using qPCR. 
The percentage of lymphocyte subpopulations and the CDKN2A/p16 INK4a expression in TCS were 
compared with the control group using the Wilcoxon signed-rank test. Results: We included 16 
cases and 16 controls. The median age was 27 years (minimum 24, maximum 54) and the median 
time on surveillance was 26.5 months (minimum 3, maximum192). TCS had a lower percentage of 
total T cells and CD4+ T cells in total lymphocytes. Among the CD4+ T lymphocytes, TCS had less 
naïve CD4+ and increased memory CD4+ cells. Within the CD8+ T lymphocytes, TCS exhibited a 
decrease in the percentage of naïve cells and an increase in CD8 + CD45RA + CD57+ cells. TCS also 
exhibited decreased memory CD19+ B cells compared to the controls. The relative expression of 
CDKN2A/p16 INK4a in T cells was increased in TCS (mean 1.54; 95% CI of the mean: 1.074-2.005; p 
= 0.048). Conclusion: In this exploratory study, TCS showed increased expression of CDKN2A/p16 
INK4a and a lymphocyte phenotype that has been associated with immunosenescence. Further 
studies are warranted to define the clinical implications of these alterations in TCS. © 2020 The 
Author(s). 
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Immunotyping of tumor‑infiltrating lymphocytes in triple‑negative breast 
cancer and genetic characterization 

Gomez‑Macias G.S., Molinar‑Flores G., Lopez‑Garcia C.A., Santuario‑Facio S., Decanini‑Arcaute H., 
Valero‑Elizondo J., Treviño‑Alvarado V., Ortiz‑Lopez R., Dono A., Esteban‑Zubero E., 

Alatorre‑Jimenez M.A., Garza C.V., Peña‑Curiel O., Cardona‑Huerta S. 

Article 

Tumor‑infiltrating lymphocytes (TILs) reflect the host immune response against cancer cells. 
Immunomodulators have been recently suggested as a novel therapeutic strategy against 
triple‑negative breast cancer (TNBC). However, the TIL profile in TNBC has not been thoroughly 
investigated. In the present study, the percentage, immunophenotype and genetic profiles of TILs 
in pre‑surgical tumor samples of patients with TNBC were evaluated prior to neoadjuvant 
chemotherapy (NAC). Patients diagnosed with breast cancer at Hospital San José TecSalud were 
consecutively and prospectively enrolled. © 2020 Spandidos Publications. All rights reserved. 
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Impact of consumer education and knowledge on purchase intentions within 
services industry: A study of symbiotic analysis in Mexico 

Rajagopal, Rajagopal A. 

Article 

This study is carried out in Mexico with an objective to analyse empirically the role of education in 
a transforming services marketing strategies of the firms. The study is carried on in Mexico 
through pragmatic investigation among the consumers subscribing to the communication and 
entertainment services. The analysis of primary data is developed around the theory of action that 
demonstrates the skills and confidence of individuals or groups towards making decision in 
acquiring or hiring services to improve their quality of life. The results of the study reveal that 
knowledge acquired on the services and value perceived by the consumers play key role in 
determining the intentions to purchases services. This study meticulously rows several arguments 
on how consumers with high level of education scrutinise the benefits offered by the firms 
marketing their communication and entertainment services and build their value propositions on 
the services bought or contracted. © 2020 Inderscience Enterprises Ltd. 
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Impact of exchange rate derivatives on stocks in emerging markets 

Bernal-Ponce L.A., Castillo-Ramírez C.E., Venegas-Martínez F. 

Article 

This paper investigates the effect of derivatives on the relationship between the foreign exchange 
rate and the stock market. A theoretical model is used to extend the understanding of that 
relationship. Also, the model is tested with an empirical analysis using the GMM strategy for the 
Mexican and Brazilian stock markets for the period 2007 to 2019. Findings reveal that in addition 
to the spot exchange rate, exchange rate futures explain the currency exposure, wherein the 
derivative effect is the most prominent. The result implies that both risk sources should be 
considered in the implementation of risk management or macroeconomic policy. The theoretical 
results are extended by applying them to international portfolio management, proposing a 
strategy to mitigate foreign exchange exposure with derivatives. This study contributes to the 
literature by explaining why the minimum variance hedge ratio plays an essential role in the 
foreign exchange rate and stock market nexus. © 2020 The Author(s). Published by VGTU Press. 
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Impact of imperfect quality items on inventory management for two 
warehouses with shortages 

Aastha, Pareek S., Cárdenas-Barrón L.E., Mittal M. 

Article 

Generally, the majority of the inventory models work on the concept that overall units produced 
must be perfect in terms of quality and that the storage capacity of the warehouse is unlimited. In 
fact, under realistic conditions, it is not possible to manufacture products with complete 
perfection. Furthermore, there are always some limits associated with storage capacity of the 
warehouse. This paper formulates an inventory model that considers the impact of imperfect 
quality items and shortages. The cost of storage in rented warehouse (RW) is greater than own 
warehouse (OW) due to fact there are better preservation facilities in RW. This work considers 
that defective items are completely withdrawn after the inspection process. The purpose of this 
inventory model is to establish the optimal order quantity and backorder size that maximize the 
total profit. Some numerical examples are solved, and a sensitivity analysis is included. © 2020 
International Journal of Mathematical, Engineering and Management Sciences. 
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Impact of pressure, self-efficacy, and self-competency on students’ 
plagiarism in higher education 

Fatima A., Sunguh K.K., Abbas A., Mannan A., Hosseini S. 

Article 

To explore students’ plagiarism in higher level education, we designed a quantitative study and 
collected data from enrolled university students from Islamabad, the capital city of Pakistan. This 
was done by distributing a web-link for an online survey (Google form) through WhatsApp social 
media mobile software. We applied structural equation modeling (SEM) techniques by using IBM 
SPSS AMOS 24.0.0 software to analyze collected data. The research findings suggest that some 
human factors do in fact exist and that these factors drive students to engage in certain unethical 
practices of plagiarism. Apart from poor training and lack of skills on the students’ part, the 
pressures and the self-efficacy they face as they engage in research practices can make students 
susceptible to plagiarize. © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group. 
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Impact of public policies on the technological innovation in the renewable 
energy sector 

Sánchez S.M.F., Segovia M.A.F., López L.C.R. 

Article 

The challenges posed by climate change require that the society reconsider its patterns of 
production and energy consumption, which is why the innovation in the renewable energy sector 
is fundamental. For this reason, the participation of the State through actions that promote 
research, development and dissemination of the technologies in this sector is essential to 
overcome the technical and economic barriers it faces. This research analyzes the impact of six 
public policy instruments implemented to promote the technological development of the 
renewable energy sector: economic instruments, regulatory instruments, policy support, research, 
information and adaptation, and voluntary approaches; differentiating both among groups of 
countries according to their level of income as well as among energy sources. Through the 
implementation of a negative binomial model in a panel data panel setting ranging from 1970 to 
2012, the results corroborate the positive impact of the implementation of public policy strategies 
on the innovative activity of the renewable energy sector. However, the effectiveness of the 
instruments varies according to the level of the wealth of the country and the energy source 
analysed. These results can add public policy inputs to promote innovative activity in the sector. © 
2020, Econjournals. All rights reserved. 
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Impact of referrals on buying decisions and cognitive behaviour among aging 
consumers 

Rajagopal 

Article 

This study attempts to explore the consumer decision process among aging consumers through 
referral marketing like interpersonal communications, corporate referral programs, advertising, 
and word-of-mouth. The study has been conducted in Mexico City by administering the semi-
structured research questionnaire among 114 elderly consumers, who represented C+ and C socio-
economic demographic segments. By analysing the key variables on brand communication, social 
media, brand attributes, consumption experience, quality of referrals, trust, value for money, and 
perceived consumer value, the study reveals that face-to-face interactions with fellow consumers 
serve as more effective referrals than knowledge for making purchase decisions among elderly 
consumers. The results of the study emphasise that the quality of referrals on brands are built 
around brand promise, value for money, and perceived consumer values. Quality of referrals 
develops trust on brands, and influences upstream marketing values among elderly consumers. 
Accordingly, consumers steer cognitive process to develop emotions and brand attachment, which 
augment their perceived value. Copyright © 2020 Inderscience Enterprises Ltd. 
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Impact of Resistive Superconducting Fault Current Limiter and Distributed 
Generation on Fault Location in Distribution Networks 

Guillen D., Salas C., Trillaud F., Castro L.M., Queiroz A.T., Sotelo G.G. 

Article 

Resistive Superconducting Fault-Current limiters (r-SFCL) appear as a new attractive technology to 
address faults in power grids. Based on a new generation of superconductors, referred to as High-
Temperature Superconductors (HTS), they could offer economical benefits compared to more 
conventional technologies. To understand their impact on the electrical networks, two models of 
r-SFCL, differing by their complexity, were built to conduct short-circuit analysis. Different fault 
locations in distribution networks were studied in the standard IEEE 13-node and 34-node test 
feeders. Both models were validated against experimental data and then cross-checked in the IEEE 
13-bus distribution system to determine their relative accuracy when used in practical power 
grids. Subsequently, using the simplest electrical model of r-SFCL, the 34-bus test system 
incorporating Distributed Generation (DG) was used to analyze short circuits. It was found that the 
presence of r-SFCL increases the error of the fault location algorithm. However, it was also 
demonstrated that a single r-SFCL enables the incorporation of several additional DG in a 
distribution network by reducing the fault current level by at least 45% depending on its design 
characteristics and the number of added DG. Finally, an improved algorithm is presented. This 
algorithm takes into account the r-SFCL resistance in order to reduce the fault location error. © 
2020 Elsevier B.V. 
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Impact of sodium bicarbonate therapy on hemodynamic parameters in 
infants: a meta-analysis 

Loomba R.S., Abdulkarim M., Bronicki R.A., Villarreal E.G., Flores S. 

Article 

Objective: Sodium bicarbonate is a frequently used electrolyte for the acute treatment of 
metabolic acidosis in critically ill patients. We performed a systematic review and meta-analysis to 
determine the effect of sodium bicarbonate on hemodynamics, gas exchange and oximetry in 
critically children. Methods: A systematic review of published manuscripts was conducted to 
identify studies of children who received sodium bicarbonate as part of the treatment for 
metabolic acidosis. A meta-analysis was then conducted to determine the impact of sodium 
bicarbonate on hemodynamics, gas exchange and oximetry. The following parameters were 
captured: base deficit, heart rate, mean arterial pressure, blood concentration of carbon dioxide, 
blood concentration of hydrogen ion, and pulse oximetry. Results: A total of six studies with 341 
patients were included in the analyses. All included studies were completed in critically ill infants 
with a mean age of 1.1 months. The mean dose of sodium bicarbonate was 1.7 meq/kg with a 
mean time of 67 min prior to repeat hemodynamics being collected after sodium bicarbonate 
administration. Base deficit significantly improved with a decrease of 2.80 (p =.001) and the partial 
pressure of carbon dioxide significantly decreased by a mean of −1.65 mmHg (p =.010). There was 
no change in heart rate, blood pressure, pH, partial pressure of oxygen, or saturation by pulse 
oximetry. Conclusion: Sodium bicarbonate has a statistically significant but not clinically significant 
impact on partial pressure of carbon dioxide and base deficit 60 min after sodium bicarbonate 
administration in critically ill infants. There is no difference noted in pH, partial pressure of oxygen, 
or saturation by pulse oximetry. © 2020, © 2020 Informa UK Limited, trading as Taylor & Francis 
Group. 
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Impact of students evaluation of teaching: a text analysis of the teachers 
qualities by gender 

Okoye K., Arrona-Palacios A., Camacho-Zuñiga C., Hammout N., Nakamura E.L., Escamilla J., 
Hosseini S. 

Article 

Today, modern educational models are concerned with the development of the teacher-student 
experience and the potential opportunities it presents. User-centric analyses are useful both in 
terms of the socio-technical perspective on data usage within the educational domain and the 
positive impact that data-driven methods have. Moreover, the use of information and 
communication technologies (ICT) in education and process innovation has emerged due to the 
strategic perspectives and the process monitoring that have shown to be missing within the 
traditional education curricula. This study shows that there is an unprecedented increase in the 
amount of text-based data in different activities within the educational processes, which can be 
leveraged to provide useful strategic intelligence and improvement insights. Educators can apply 
the resultant methods and technologies, process innovations, and contextual-based information 
for ample support and monitoring of the teaching-learning processes and decision making. To this 
effect, this paper proposes an Educational Process and Data Mining (EPDM) model that leverages 
the perspectives or opinions of the students to provide useful information that can be used to 
enhance the end-to-end processes within the educational domain. Theoretically, this study applies 
the model to determine how the students evaluate their teachers by considering the gender of the 
teachers. We analyzed the underlying patterns and determined the emotional valence of the 
students based on their comments in the Students Evaluation of Teaching (SET). Thus, this work 
implements the proposed EPDM model using SET comments captured in a setting of higher 
education. © 2020, The Author(s). 
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Impact of the introduction of the yellow corn futures contract on spot price 
volatility: Evidence from MexDer  

Vázquez O.H.Z. 

Article 

In October of 2012 the authorities of the Mexican Derivatives Exchange introduced the Yellow 
Corn Futures Contract in order to provide a more flexible mechanism of hedging to Mexican 
producers, given that this contract will be traded in Mexican Pesos and will be of 25 metric tons. 
On the other hand, it is also expected that this futures contract to contribute to volatility reduction 
of yellow corn in the spot market. Employing GARCH models, robust evidence is found to express 
that once the Futures Contract started operating the price volatility of this grain, in the spot 
market, was reduced. © 2019 Universidad Nacional Autónoma de México, Facultad de Contaduría 
y Administración. This is an open access article under the CC BY-NC-SA 
(https://creativecommons.org/licenses/by-nc-sa/4.0/) 
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Impact of the tilted magnetic field on the propagation of oblique waves in the 
plasma superlattice 

Iakushev D., Lopez-Aguayo S. 

Article 

In its most general statement, we consider the problem of the impact of the external magnetic 
field on photonic properties of the superlattice comprising dielectric and conducting layers: the 
direction of the wave propagation as well as the direction of the external magnetic field are 
assumed to be arbitrary. We show that even a relatively weak external magnetic field can 
drastically alter the photonic spectrum of the superlattice, since within the photonic gaps there 
emerge photonic bands making the superlattice transparent for incident radiation. We 
demonstrate that the spectral width of photonic bands can be effectively controlled by rotation of 
the static external magnetic field. © 2020 Optical Society of America 
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Impact of the web application for the educational process on the compound 
interest considering data science 

Salas-Rueda R.-A., Salas-Rueda E.-P., Salas-Rueda R.-D. 

Article 

This quantitative research analyzes the impact of the Web Application for the Educational Process 
on Compound Interest (WAEPCI) considering the machine learning and data science. The sample is 
composed of 46 students who studied the Financial Mathematics course in a Mexican university 
during the 2017 school year. WAEPCI presents the calculation of the Compound Interest and 
Compound Amount over a period of four years through the data simulation. The results of the 
machine learning (linear regression) indicate that WAEPCI positively influences the assimilation of 
knowledge and development of mathematical skills on the Compound Interest and Compound 
Amount. Data science establishes 4 predictive models on the use of WAEPCI in the educational 
process by means of the decision tree technique. The construction of web applications facilitates 
the active role of students, improves the assimilation of knowledge and allows the development of 
skills. Finally, WAEPCI improves the teaching-learning conditions on Financial Mathematics 
through the data simulation. © 2020 Anadolu Universitesi. 
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Impact of time of onset of symptom of ST-segment elevation myocardial 
infarction on 1-year rehospitalization for heart failure and mortality 

Paradies V., Zheng H., Chan M.H.H., Chan M.Y.Y., Foo D.C., Lee C.W., Lim S.T., Tan H.C., Tan J.W.C., 
Tong K.L., Wong A.S., Wong P.E., Yeo K.K., Foo L.L., Chua T.S., Koh T.H., Bulluck H., Hausenloy D.J. 

Article 

Circadian patterns in ST-segment elevation myocardial infarction (STEMI) patients have been 
previously reported, but little is known about the impact of time dependence of symptom onset 
on long-term prognosis. Our study population consisted of 11,731 STEMI patients treated by 
primary percutaneous coronary intervention (PPCI), enrolled in the Singapore Myocardial 
Infarction Registry (SMIR). Analysis of STEMI incidence trends over the 24-hour period showed the 
highest rate of symptom onset in the morning, with the peak incidence at 09:00 AM. Patients with 
symptom onset in between 00:00 AM-5:59 AM showed the highest prevalence of diabetes (P 
=.010) and anterior STEMI (P <.001) and had the longest ischemic time (P <.001). After adjusting 
for confounders, we found an association between time of symptom onset of STEMI and 
rehospitalization for heart failure (HF) at 1 year, with symptom onset between 06:00 PM-11:59 PM 
and 00:00 AM-05:59 AM having an estimated 30% to 50% higher risk of rehospitalization for HF at 
1 year. Moreover, symptom onset remained a predictor of worse prognosis only in the subgroup 
of patients with symptoms lasting longer than 120 minutes. The results of this study demonstrate 
for the first time that rehospitalization for HF in STEMI patients treated with PPCI has a 
dependence on the time of onset of symptoms, with prolonged ischemia time playing a pivotal 
role. This may be an additional risk factor to identify those who warrant closer monitoring and 
more rigorous optimization of their treatment at follow-up, to improve their outcomes. © 2020 
Elsevier Inc. 
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Impaired cellular immune responses during the first week of severe acute 
influenza infection 

Turner J.S., Lei T., Schmitz A.J., Day A., Choreño-Parra J.A., Jiménez-Alvarez L., Cruz-Lagunas A., 
House S.L., Zúñiga J., Ellebedy A.H., Mudd P.A. 

Article 

Background. Cellular immune responses are not well characterized during the initial days of acute 
symptomatic influenza infection. Methods. We developed a prospective cohort of human subjects 
with confirmed influenza illness of varying severity who presented within a week after symptom 
onset. We characterized lymphocyte and monocyte populations as well as antigen-specific CD8+ T-
cell and B-cell responses from peripheral blood mononuclear cells using flow cytometry and 
enzyme-linked immunospot assays. Results. We recruited 68 influenza-infected individuals on 
average 3.5 days after the onset of symptoms. Three patients required mechanical ventilation. 
Influenza-specific CD8+ T-cell responses expanded before the appearance of plasmablast B cells. 
However, the influenza-specific CD8+ T-cell response was lower in infected subjects than 
responses seen in uninfected control subjects. Circulating populations of inflammatory monocytes 
were increased in most subjects compared with healthy controls. Inflammatory monocytes were 
significantly reduced in the 3 subjects requiring mechanical ventilation. Inflammatory monocytes 
were also reduced in a separate validation cohort of mechanically ventilated patients. Conclusions. 
Antigen-specific CD8+ T cells respond early during acute influenza infection at magnitudes that are 
lower than responses seen in uninfected individuals. Circulating inflammatory monocytes increase 
during acute illness and low absolute numbers are associated with very severe disease. © The 
Author(s) 2020. Published by Oxford University Press for the Infectious Diseases Society of 
America. All rights reserved. 

Turner J.S., Lei T., Schmitz A.J., Day A., Choreño-Parra J.A., Jiménez-Alvarez L., Cruz-Lagunas A., House S.L., 
Zúñiga J., Ellebedy A.H., Mudd P.A., (2020). Impaired cellular immune responses during the first week of 
severe acute influenza infection. Journal of Infectious Diseases, vol. 222, pp. 1235-1244. ISSN: 221899.



Implementation of an Interactive Environment with Multilevel Wireless Links 
for Distributed Botanical Garden in University Campus 

Klaina H., Guembe I.P., Lopez-Iturri P., Astrain J.J., Azpilicueta L., Aghzout O., Alejos A.V., Falcone F. 

Article 

In this contribution, an end to end system to enable user interaction with a distributed botanical 
university campus garden is designed, implemented and tested. The proposed system employs 
different wireless links to collect data related to different bio physiological parameters of both the 
vegetation mass and the surrounding environment. Detailed analysis of these multilevel 
communication links is performed by using deterministic volumetric wireless channel estimation 
and considering underground, near ground and over ground radio propagation conditions. An in-
house developed technique enables accurate wireless channel characterization for complete 
campus scenario considering the multiple link types and all its composing elements. Node 
definition and network topology is thus obtained by wireless channel analysis of over ground, near 
ground and underground communication for both 868 MHz and 2.4 GHz Wireless Sensor Networks 
in an inhomogeneous vegetation environment. Connectivity to enable user interaction as well as 
for telemetry and tele-control purposes within the campus is achieved by combining ZigBee and 
LoRaWAN transceivers with the corresponding sensor/actuator platforms. Coverage studies have 
been performed in order to assess communication capabilities in the set of multiple 
underground/near ground/over ground links, by means of deterministic channel analysis for the 
complete university campus location. Measurement results in lab environment as well as full 
system deployment are presented, showing good agreement with deterministic simulations. 
Moreover, system level tests have been performed over a physical campus cloud, providing 
adequate quality of experience metrics. The proposed solution is a scalable system that provides 
real time trees status monitoring by a cloud-based platform, enabling user interaction within a 
distributed botanical garden environment in the university campus. © 2013 IEEE. 
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Implementation of compound optimal design strategy in censored life-testing 
experiment 

Bhattacharya R. 

Article 

Single-objective optimal designs or constraint optimal designs have widely been studied in life-
testing experiment literature. However, the experiments having multiple objectives did not get 
relevant attention so far. Compound optimal designs are usually employed in statistical design 
problems where the experiment possesses multiple goals. This article introduces the concept of 
compound optimal design in life-testing experiments. A graphical solution approach is developed 
to find the optimal design, which is easy to compute and interpret. At the end, the equivalence of 
the compound optimal design and the constraint optimal design has been established. The 
advantage of using compound optimal design over the constraint optimal design is demonstrated 
through one example. Finally, one real-life data set is analyzed to in life-testing experiment 
illustrate the applicability of the proposed approach in practice. © 2020, Sociedad de Estadística e 
Investigación Operativa. 
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Importance of dynamic managerial capabilities on the performance of small 
family businesses 

Treviño S.S.G., Cantú L.E.Z. 

Article 

This research aims to determine how an entrepreneurial chief executive officer's (ECEO) level of 
dynamic managerial capabilities (DMCs) influences the performance of small family firms, as well 
as family firm governance structure moderates this relationship. Additionally, this paper offers 
insights into one antecedent of ECEOs' DMCs, namely managerial human capital. A total of 213 
observations were obtained from ECEOs who have founded and operate a minimum of one small 
family firm in Mexico. After testing the hypotheses using a structural equation model, a positive 
relationship was found between the level of an ECEO's DMC and family firm performance. It was 
further observed that family governance structure in the firm could positively moderate ECEO 
DMCs's effect on firm performance, where family governance structure was calculated as the 
number of family members that work in the family firm independently, formally, or informally, as 
well as whether they work full-time or part-time. Overall, the results indicate that in small family 
firms, the ability to change and adapt to create a sustainable competitive advantage depends, to 
some degree, on certain types of individual capabilities (DMCs), rather than simply on 
organizational capabilities, known as dynamic capabilities (DCs). © 2019 Universidad Nacional 
Autónoma de México, Facultad de Contaduría y Administración. This is an open access article 
under the CC BY-NC-SA (https://creativecommons.org/licenses/by-nc-sa/4.0/) 
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Importance of Remittances Income in Mexico (1995 to 2017) 

Dieck-Assad F.A., Peralta E.F., Carbajal-Huerta E. 

Article 

The hypothesis that Mexican remittances (1995 to 2017), one of the main sources of foreign 
income in Mexico, explain part of the country’s economic growth and that they are a good 
indicator of the welfare of the population measured through private consumption was not 
rejected. When applying an autoregressive vector model, there is a causal relationship between 
remittances and the service sector GDP, but not for industrial GDP. The Stolper–Samuelson 
theorem is also tested, the concentration of remittances is analyzed for each Mexican state, and 
the short-run forecast of remittances is presented. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Improved MPPT algorithm for photovoltaic systems based on the earthquake 
optimization algorithm 

Mendez E., Ortiz A., Ponce P., Macias I., Balderas D., Molina A. 

Article 

Nowadays, owing to the growing interest in renewable energy, Photovoltaic systems (PV) are 
responsible of supplying more than 500,000 GW of the electrical energy consumed around the 
world. Therefore, different converters topologies, control algorithms, and techniques have been 
studied and developed in order to maximize the energy harvested by PV sources. Maximum Power 
Point Tracking (MPPT) methods are usually employed with DC/DC converters, which together are 
responsible for varying the impedance at the output of photovoltaic arrays, leading to a change in 
the current and voltage supplied in order to achieve a dynamic optimization of the transferred 
energy. MPPT algorithms such as, Perturb and Observe (P&O) guarantee correct tracking behavior 
with low calibration parameter dependence, but with a compromised relation between the 
settling time and steady-state oscillations, leading to a trade off between them. Nevertheless, 
proposed methods like Particle Swarm Optimization- (PSO) based techniques have improved the 
settling time with the addition of lower steady-state oscillations. Yet, such a proposal performance 
is highly susceptible and dependent to correct and precise parameter calibration, which may not 
always ensure the expected behavior. Therefore, this work presents a novel alternative for MPPT, 
based on the Earthquake Optimization Algorithm (EA) that enables a solution with an easy 
parameters calibration and an improved dynamic behavior. Hence, a boost converter case study is 
proposed to verify the suitability of the proposed technique through Simscape Power Systems™ 
simulations, regarding the dynamic model fidelity capabilities of the software. Results show that 
the proposed structure can easily be suited into different power applications. The proposed 
solution, reduced between 12% and 36% the energy wasted in the simulation compared to the 
P&O and PSO based proposals. © 2020 by the authors. 
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Improvement of direct regeneration of Mexican soybean from cotyledonary 
nodes 

Mora-Vásquez S., García-Lara S., Escalante-Vázquez E.J., Cardineau G.A. 

Article 

Plant tissue culture provides an alternative approach to improve the quality of soybean (Glycine 
max (L.) Merrill) cultivars. This study was undertaken to analyze the susceptibility of Mexican 
soybean for direct shoot regeneration and to determine the critical factors that affect in vitro 
performance. Our hypothesis was that Mexican soybean is suitable for in vitro regeneration using 
a cotyledonary node as explant. The effects of the seed disinfection procedure, soaking 
pretreatment before germination, soybean variety, as well as the culture medium composition of 
the shoot induction medium, were evaluated by two split-plot statistical designs. According to the 
statistical analysis, the seed disinfection procedure, the soaking pretreatment before germination, 
and the soybean genotype were the factors that brought about a significant effect (p£0.01), while 
the hormones composition of the shoot induction medium did not have a significant effect. The 
best response for multiple shoot formation was observed using a chlorine gas seed disinfection 
method, 3% hydrogen peroxide soaking pretreatment, and Huasteca-100, Nainari and Suaqui 
soybean genotypes. A robust protocol was developed, and under these selected conditions, it is 
possible to obtain more than 10 shoots per explant. Well-developed plantlets were obtained after 
60 d of in vitro culture. © 2020, Colegio de Postgraduados. 
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Improvement of the 10-Year Atherosclerotic Cardiovascular Disease (ASCVD) 
Risk Following Bariatric Surgery 

Ponce de León-Ballesteros G., Sánchez-Aguilar H., Aguilar-Salinas C.A., Herrera M.F. 

Article 

Background: Several studies have shown improvement in cardiometabolic risk factors, as well as in 
the related mortality following bariatric surgery. However, few studies have assessed changes in 
the estimated cardiovascular risk. Objective: The aim of the present study was to investigate the 
effect of bariatric surgery on the estimated 10-year atherosclerotic cardiovascular disease (ASCVD) 
risk. Patients and Methods: We performed a retrospective analysis from a prospectively 
maintained database of patients who underwent a primary bariatric procedure from 2004 to 2018. 
The 10-year ASCVD risk was estimated before and after 1 year of surgery using the ASCVD Risk 
Estimator Plus of the American College of Cardiology. Changes in the ASCVD risk were evaluated. 
Results: There were 58 (51.3%) women and 55 (48.7%) men with a mean age of 49.9 years. Before 
surgery, 64 patients had arterial hypertension, 57 T2DM, and 49 were smokers. Baseline mean 
estimated 10-year ASCVD risk was 8.50 ± 7.92%. Fifty-one (45.1%), 10 (8.8%), 41 (36.3%), and 11 
(9.7%) patients were classified as low, borderline, intermediate, and high risk, respectively. One 
year after surgery, 92.9% of the patients showed a reduction of the estimated 10-year ASCVD risk. 
Mean values were significantly lower (5.31 ± 5.95%) when compared to basal ones (p < 0.0001). 
According to the risk classification, 71 (62.8%), 13 (11.5%), 26 (23%), and 3 (2.7%) were cataloged 
as low, borderline, intermediate, and high risk, respectively. Conclusions: Surgically induced 
weight loss leads to a significant improvement in the estimated 10-year ASCVD risk, 1 year after 
surgery. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Improvement of ultracapacitors-energy usage in fuel cell based hybrid 
electric vehicle 

Valdez-Resendiz J.E., Rosas-Caro J.C., Mayo-Maldonado J.C., Claudio-Sanchez A., Ruiz-Martinez O., 
Sanchez V.M. 

Article 

Hybrid electric power systems based on fuel cell stack and energy storage sources like batteries 
and ultracapacitors are a plausible solution to vehicle electrification due to their balance between 
acceleration performance and range. Having a high degree of hybridization can be advantageous, 
considering the different characteristics of the power sources. Some parameters to be considered 
are: specific power and energy, energy and power density, lifetime, cost among others. 
Ultracapacitors (UC) are of particular interest in electric vehicle applications due to its high-power 
capability, which is commonly required during acceleration. UCs are commonly used without a 
power electronics interface due to the high-power processing requirement. Although connecting 
UCs directly to the DC bus, without using a power converter, presents considerable advantages, 
the main disadvantage is related to the UC energy-usage capability, which is limited by constant 
DC bus control. This paper proposes a novel energy-management strategy based on a fuzzy 
inference system, for fuel-cell/battery/ultracapacitor hybrid electric vehicles. The proposed 
strategy is able to control the charge and discharge of the UC bank in order to take advantage of 
its energy storage capability. Experimental results show that the proposed strategy reduces the 
waste of energy due to dynamic brake in 14%. This represents a reduction in energy consumption 
from 218 Wh/km to 192 Wh/km for the same driving conditions. By using the proposed energy 
management strategy, the estimated fuel efficiency in miles per gallon equivalent was also 
increase from 96 mpge to 109 mpge. © 2020 Hydrogen Energy Publications LLC 
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Improving image thresholding by the type II fuzzy entropy and a hybrid 
optimization algorithm 

Abd Elaziz M., Sarkar U., Nag S., Hinojosa S., Oliva D. 

Article 

The segmentation of digital images is an open problem that has increasingly attracted the 
attention of researchers during the last years. Thresholding approaches are often used due to 
their independence from the resolution of the images and their speed. However, simple 
thresholding approaches usually generate low-quality images. To achieve a better balance 
between speed and quality, many criteria are used to select the thresholds that segment the 
image. The type II fuzzy entropy (TII-FE) was introduced to perform image thresholding by 
modeling the classes of an image as membership functions to avoid uncertainty on the selection of 
the thresholds leading to improvement regarding the quality of the segmented image. To 
maximize the TII-FE, an efficient optimizer should be used to converge quickly to the optimal. In 
this paper, a hybrid method based on the Paddy Field Algorithm (PFA) and the Plant Propagation 
Algorithm (PPA) with the disruption operator (HPFPPA-D) is presented for the maximization of the 
TII-FE. The hybridization of these algorithms is used to enhance the performance of each algorithm 
by introducing operators from other approaches. In this case, the PFA shows good exploitation 
features that are complemented by the exploration behavior of PPA and refined with the 
disruption operator. The synergy between those methods has led to an accurate methodology for 
TII-FE thresholding. The proposed HPFPPA-D for TII-FE is evaluated using a set of benchmark 
images regarding convergence and image quality. The results are compared against other state-of-
the-art evolutionary algorithms providing evidence of a superior and significant performance. © 
2020, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Improving molecular design through a machine learning approach 

Valencia-Marquez D., Flores-Tlacuahuac A. 

Article 

We present a study for predicting 15 molecular properties through the combination of a quantum 
mechanical database, taken from the quantum chemistry QM9 database, and feed forward deep 
neural networks approaches. The aim of the work is to show that the combination of a priori 
computed ab-initio information and machine learning can support experimental work to speed up 
the discovery and formulation of novel compounds. The importance of this work also relies on the 
fact that through this computer-aided molecular design approach no approximate or heuristic 
contribution methods are needed for physical and thermodynamic properties information. We 
show that using proper hyper-parameters tuning of deep neural networks is possible, even with 
modest computational resources, to design the chemical structure of compounds matching target 
molecular properties making them feasible for practical industrial applications in diverse areas 
such as energy, water, food, health and transport economical sectors. © 2020 Elsevier B.V. 
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Improving predictive models for Alzheimer's disease using GWAS data by 
incorporating misclassified samples modeling 

Romero-Rosales B.-L., Tamez-Pena J.-G., Nicolini H., Moreno-Treviño M.-G., Trevino V. 

Article 

Late-onset Alzheimer's Disease (LOAD) is the most common form of dementia in the elderly. 
Genome-wide association studies (GWAS) for LOAD have open new avenues to identify genetic 
causes and to provide diagnostic tools for early detection. Although several predictive models 
have been proposed using the few detected GWAS markers, there is still a need for improvement 
and identification of potential markers. Commonly, polygenic risk scores are being used for 
prediction. Nevertheless, other methods to generate predictive models have been suggested. In 
this research, we compared three machine learning methods that have been proved to construct 
powerful predictive models (genetic algorithms, LASSO, and step-wise) and propose the inclusion 
of markers from misclassified samples to improve overall prediction accuracy. Our results show 
that the addition of markers from an initial model plus the markers of the model fitted to 
misclassified samples improves the area under the receiving operative curve by around 5%, 
reaching ~0.84, which is highly competitive using only genetic information. The computational 
strategy used here can help to devise better methods to improve classification models for AD. Our 
results could have a positive impact on the early diagnosis of Alzheimer's disease. © 2020 Romero-
Rosales et al. This is an open access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited. 
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Improving the pedestrian’s perceptions of safety on street crossings. 
Psychological and neurophysiological effects of traffic lanes, artificial lighting, 

and vegetation 

Llinares C., Higuera-Trujillo J.L., Montañana A., Castilla N. 

Article 

The effect that the physical characteristics of urban design have on the pedestrian’s perceptions of 
safety is a fundamental aspect of city planning. This is particularly so with street crossings, where 
the pedestrian has to make a decision. This paper analyses how pedestrians are affected by 
number of traffic lanes, lighting colour temperature, and nearby vegetation as they cross roads. 
Perceptions of safety were quantified by means of the psychological and neurophysiological 
responses of 60 participants to 16 virtual reality scenarios (4 day and 12 night), based on existing 
urban design variables. The results showed differences between night-time and daytime scenarios, 
which suggests that there is a need to analyse both situations. As to the design guidelines, it was 
observed that safety is improved by reducing the number of traffic lanes and nearby vegetation, 
and by using a lighting colour temperature of 4500 K. However, the analysis of the variables 
showed that combined effects produce different results to those obtained from the analysis of 
individual elements. This result is essential information for urban managers in their assessments of 
whether particular interventions will improve crossing points. © 2020 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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In Silico Analysis and In Vitro Characterization of the Bioactive Profile of 
Three Novel Peptides Identified from 19 kDa α-Zein Sequences of Maize 

Díaz-Gómez J.L., Neundorf I., López-Castillo L.-M., Castorena-Torres F., Serna-Saldívar S.O., García-
Lara S. 

Article 

In this study, we characterized three novel peptides derived from the 19 kDa α-zein, and 
determined their bioactive profile in vitro and developed a structural model in silico. The peptides, 
19ZP1, 19ZP2 and 19ZP3, formed α-helical structures and had positive and negative electrostatic 
potential surfaces (range of -1 to +1). According to the in silico algorithms, the peptides displayed 
low probabilities for cytotoxicity (≤0.05%), cell penetration (10-33%) and antioxidant activities (9-
12.5%). Instead, they displayed a 40% probability for angiotensin-converting enzyme (ACE) 
inhibitory activity. For in vitro characterization, peptides were synthesized by solid phase synthesis 
and tested accordingly. We assumed α-helical structures for 19ZP1 and 19ZP2 under hydrophobic 
conditions. The peptides displayed antioxidant activity and ACE-inhibitory activity, with 19ZP1 
being the most active. Our results highlight that the 19 kDa α-zein sequences could be explored as 
a source of bioactive peptides, and indicate that in silico approaches are useful to predict peptide 
bioactivities, but more structural analysis is necessary to obtain more accurate data. 

Díaz-Gómez J.L., Neundorf I., López-Castillo L.-M., Castorena-Torres F., Serna-Saldívar S.O., García-Lara S., 
(2020). In Silico Analysis and In Vitro Characterization of the Bioactive Profile of Three Novel Peptides 
Identified from 19 kDa α-Zein Sequences of Maize. Molecules (Basel, Switzerland), vol. 25, ISSN: 14203049.



In silico Characterization of microRNAs and Their Target Transcripts from 
Cranberry (Vaccinium macrocarpon) 

Chowdhury Paul S., Sharma A., Mehta R., Paul S. 

Article 

Abstract: MicroRNAs (miRNAs) are highly conserved, non-coding, 20–24 nucleotides long RNA 
molecules that play important regulatory roles in plants and animals. Due to several limitations 
involved in the experimental validation of potent miRNAs, in silico prediction of miRNAs and their 
target(s) from various organisms have been successfully employed. Cranberries are one of the 
healthiest fruits due to their high nutrient and antioxidant contents. In this study applying 
genome-wide computational-based approaches and following a set of strict filtering criteria a total 
of 23 potentially conserved microRNAs belonging to 15 families were identified from cranberry. All 
the precursors of identified miRNAs formed stable minimum free energy (MFE) stem-loop 
structure as their orthologues form and possessed high minimum free energy index (MFEI) values. 
psRNATarget tool detected a total of 92 potential miRNA targets including binding proteins, 
transcription factors, kinases that are involved in biosyntheses, different metabolic processes, and 
signal transduction. Among the detected targets, 9 targets (SPLs, proline-rich family proteins, F-
Box proteins, HD proteins, Scarecrow proteins, zinc finger proteins, cytochrome P450, sulfate 
transporters and ABC transporters) were found to have a specific role in phytochemical 
biosynthesis. To the best of our knowledge, this is the first report of cranberry microRNAs and 
their targets. © 2020, Allerton Press, Inc. 
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In situ biomimetic formation of nano-hydroxyapatite crystals on chitosan 
microspheres 

Huang D., Xu M., Niu L., Pérez M., Du J., Wei Y., Hu Y., Lian X., Chen W. 

Article 

Chitosan (CS) is a biocompatible, noncytotoxic biomaterial used before as base material for 
composites. On the other hand, nano-hydroxyapatite (nHA) is one of the main components of 
human bones, highly used for biomedical applications. In this work, CS microspheres were 
produced under a W/O emulsion system. CS microspheres with calcium ions were then exposed to 
Na3PO4 solution. In situ biomimetic nHA crystals were formed on CS microspheres to generate 
15.14 ± 3.15-μm composite microspheres. The microspheres were subsequently seeded with 
MG63 osteoblasts to observe their cell responses. All microspheres were characterized via 
scanning electron microscopy (SEM), phase-contrast photomicroscopy, and X-ray diffraction (XRD) 
analysis. The results showed flake-like shape and islet-like growth of nHA depositions presented 
on the surface of the CS microspheres. In vitro tests indicated that the CS/nHA microparticles were 
not only biocompatible but also enhanced cell adhesion and elongation due to the in situ 
biomimetic synthesis method. © 2019 John Wiley & Sons, Ltd. 
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Guerrero I. 

Article 

The employment of privileged scaffolds in medicinal chemistry supplies scientists with a solid start 
in the search for new and improved therapeutic molecules. One of these scaffolds is the imidazole 
ring, from which several derivatives have shown a wide array of biological activities. A series of 
2,4,5-triphenyl imidazole derivatives were synthesized, characterized, and evaluated in vitro as 
antioxidant molecules using 1,1-diphenyl-2-picrylhydrazyl (DPPH.) and 2-20-azino-bis-(3-
ethylbenzothiazoline-6-sulfonate) (ABTS.) assays, acetylcholinesterase (AChE) and xanthine 
oxidase (XO) inhibitors as well as antiproliferative agents. Additional in silico studies such as 
docking and determination of their absorption, distribution, metabolism, and excretion (ADME) 
properties were calculated. Compounds 3 and 10 were the most active antioxidants in both the 
DPPH and ABTS assays (EC50 of 0.141 and 0.174 mg/mL, and 0.168 and 0.162 mg/mL, 
respectively). In the enzymatic inhibition, compound 1 showed the best activity, inhibiting 25.8% 
of AChE at a concentration of 150 μg/mL, and compound 3 was the most active XO inhibitor with 
an IC50 of 85.8 μg/mL. Overall, against the six different evaluated cancerous cell lines, molecules 
2, 10, and 11 were the most antiproliferative compounds. In silico predictions through docking 
point out 11, and ADME analysis to 11 and 12, as good candidates for being lead compounds for 
further derivations. © 2020 by the authors. 
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In vitro germination and initial seedling development of krantz aloe by 
smoke-saturated water and seed imbibition 
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Article 

Krantz aloe (Aloe arborescens) is one of two aloe species currently used for the extraction of active 
ingredients that can be useful in the cosmetic and pharma-ceutical industries. However, krantz 
aloe plants have been frequently collected from the wild, which is threatening wild populations. In 
vitro tissue culture would allow the growth of krantz aloe under controlled conditions, optimizing 
the production of active ingredients without risk to wild populations. The establishment of 
cultures from krantz aloe plant explants has proved difficult as a result of the long response times 
of the explants and their release of polyphenols. Krantz aloe seeds are not commonly used as a 
means of propagation because of their low germination per-centages. The objective of this study 
was to evaluate the effects of seed imbibition (SI) with water and the addition of smoke-saturated 
water (SSW) to the culture medium on the in vitro germination and initial seedling development of 
krantz aloe. Seeds were germinated in vitro in axenic conditions. The treatments used were the 
addition of 10% SSW to the culture media, SI, and a combination of both (10% SSW + SI). Daily 
germination was recorded and gross morphology was measured after 1 month of culture 
establishment. The maximum germination percentage (GP) was achieved when 10% SSW was in 
the medium (97.2%), followed by the combined application of 10% SSW + SI (96.6%), both of 
which were almost 30% greater and significantly different from that of the control (69.4%). SI had 
an 83.3% GP. No significant differences were observed among treatments in any of the observed 
development parameters (leaf and root length and number). Taken together, these findings show 
that the use of SSW improves the in vitro germination of krantz aloe without affecting seedling 
development, indicating preliminarily that SSW repre-sents a useful in vitro germination promoter 
for this species. © 2020, American Society for Horticultural Science. All rights reserved. 
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Martínez J., Buitimea-Cantúa N.E. 

Article 

In the present study, α-amylase and α-glucosidase inhibitory effect and antioxidant activity of 
capsaicin and piperine from the ethanolic extract of Capsicum chinense (EECch) and Piper nigrum 
(EEPn) fruits were investigated. Results revealed that EECch exhibited the highest phenolic (154 
mg GAE/100 g of tissue) and flavonoid content (75 mg RtE/100 g of tissue) in comparison with 
EEPn. The predominant compound detected in EECch and EEPn by GC-EIMS analysis was the 
capsaicin and piperine, respectively. The capsaicin and piperine showed the highest α-amylase and 
α-glucosidase inhibitory effect and antioxidant activity rather than extracts. The EEPn (IC50= 216 
µg/mL) and piperine (IC50= 105 µg/mL) present a highest α-amylase inhibitory effect, while the 
EECch (IC50= 225 µg/mL) and capsaicin (IC50= 117 µg/mL) showed highest anti-α-glucosidase 
activity. Molecular docking established that capsaicin and piperine bind at the α-glucosidase and 
α-amylase through hydrophobic interactions, hydrogen bond, and charge interactions with amino 
acid residues. The enzyme inhibitory activity and antioxidant properties exhibited by EECch and 
EEPn could be attributed to the capsaicin and piperine content and other compounds present such 
as phenolic compounds and flavonoids. These fruits are potential sources of natural antioxidant 
agents and α-amylase and α-glucosidase inhibitors. © 2021 Taylor & Francis Group, LLC. 
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Spectral Domain Optical Coherence Tomography Analysis 
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Article 

Purpose: To describe and analyze the microstructural changes in herpetic stromal keratitis (HSK) 
observed in vivo by spectral-domain ocular coherence tomography (SD-OCT) at different stages of 
the disease. Methods: A prospective, cross-sectional, observational, and comparative SD-OCT 
analysis of corneas with active and inactive keratitis was performed, and the pathologic 
differences between the necrotizing and non-necrotizing forms of the disease were analyzed. 
Results: Fifty-three corneas belonging to 43 (81.1%) women and 10 (18.8%) men with a mean age 
of 41.0 years were included for analysis. Twenty-four (45.3%) eyes had active keratitis, and 29 
(54.7%) had inactive keratitis; the majority (83.0%) had the non-necrotizing form. Most corneas 
(79.1%) with active keratitis showed stromal edema and inflammatory infiltrates. Almost half of 
the active lesions affected the visual axis, were found at mid-stromal depth, and had a medium 
density. By contrast, corneas with inactive keratitis were characterized by stromal scarring 
(89.6%), epithelial remodeling (72.4%), and stromal thinning (68.9%). In contrast to non-
necrotizing corneas, those with necrotizing HSK showed severe stromal scarring, inflammatory 
infiltration, and thinning. Additionally, most necrotizing lesions (77.7%) affected the visual axis and 
had a higher density (P = 0.01). Conclusion: Active HSK is characterized by significant epithelial and 
stromal thickening and the inactive disease manifests epithelial remodeling at sites of stromal 
thinning due to scarring. Necrotizing keratitis is characterized by distorted corneal architecture, 
substantial stromal inflammatory infiltration, and thinning. In vivo SD-OCT analysis permitted a 
better understanding of the inflammatory and repair mechanisms occurring in this blinding 
corneal disease. © 2020 JOURNAL OF OPHTHALMIC AND VISION RESEARCH 
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Article 

Formaldehyde is a highly reactive compound that participates in multiple spontaneous reactions, 
but these are mostly deleterious and damage cellular components. In contrast, the spontaneous 
condensation of formaldehyde with tetrahydrofolate (THF) has been proposed to contribute to the 
assimilation of this intermediate during growth on C1 carbon sources such as methanol. However, 
the in vivo rate of this condensation reaction is unknown and its possible contribution to growth 
remains elusive. Here, we used microbial platforms to assess the rate of this condensation in the 
cellular environment. We constructed Escherichia coli strains lacking the enzymes that naturally 
produce 5,10-methylene-THF. These strains were able to grow on minimal medium only when 
equipped with a sarcosine (N-methyl-glycine) oxidation pathway that sustained a high cellular 
concentration of formaldehyde, which spontaneously reacts with THF to produce 5,10-methylene-
THF. We used flux balance analysis to derive the rate of the spontaneous condensation from the 
observed growth rate. According to this, we calculated that a microorganism obtaining its entire 
biomass via the spontaneous condensation of formaldehyde with THF would have a doubling time 
of more than three weeks. Hence, this spontaneous reaction is unlikely to serve as an effective 
route for formaldehyde assimilation. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Incidence and predictors of ophthalmic artery occlusion in intra-arterial 
chemotherapy for retinoblastoma 

Sweid A., El Naamani K., Sajja K.C., Hammoud B., Knapp M.D., Moylan D.D., Joffe D., Morse C.E., 
Habbal D., Weinberg J.H., Tjoumakaris S.I., Shields C.L., Lezama D.A., Lim L.-A.S., Dalvin L.A., 

Rosenwasser R., Jabbour P., Dr. 

Article 

Background: Retinoblastoma is the most common primary intraocular malignancy in children. 
Objective: To determine the incidence of ophthalmic artery (OA) occlusion in patients treated with 
selective ophthalmic artery catheterization (OAC) for chemotherapy infusion for retinoblastoma. 
Also, to evaluate technical, anatomical, tumorous, and patient-related factors that are predictors 
of OA occlusion. Methods: A retrospective chart review was performed for patients diagnosed 
with intraocular retinoblastoma and managed with intra-arterial chemotherapy (IAC). Results: The 
total study cohort included 208 retinoblastoma tumors of 208 eyes in 197 consecutive patients 
who underwent 688 attempted IAC infusions overall with a total of 624 successful OAC infusions. 
The total incidence of ophthalmic artery thrombosis was 11.1% (23/208). The numbers of 
successful OAC procedures before diagnosing OA occlusion were one OAC in six cases (27.3%), two 
in seven cases (31.8%), three in four cases (18.2%), four in one case (4.5%), five in two cases 
(9.1%), and six in one case (4.5%). Conclusions: Local factors relating to the chemotherapy and 
selective microcatheterization of the OA are essential factors in the development of OA 
thrombosis, as seen by the association of OA thrombosis with the frequency of IAC. © Author(s) 
(or their employer(s)) 2020. No commercial re-use. See rights and permissions. Published by BMJ. 
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Incidence of Digital Competences in the Completion Rates of MOOCs: Case 
Study on Energy Sustainability Courses 

Romero-Rodriguez L.M., Ramirez-Montoya M.S., Valenzuela González J.R. 

Article 

Contribution: This article analyzes the correlation between users' digital competencies and their 
tendencies to successfully complete energy sustainability massive online open courses (MOOCs). 
In addition to reviewing whether digital competencies are a predictor of the effective completion 
of the course, this article analyzes whether participants acquire higher levels of digital competence 
through interaction in the course. Background: Completion rates of MOOCs typically range 
between 5% and 8%, with respect to registered participants. According to the literature, low rates 
may be due to factors such as students' lack of motivation or digital competence limitations. 
Research Questions: RQ1: Is there a correlation between the level of digital competence declared 
by the participants and their tendency to successfully complete the MOOC RQ2: Does participation 
in a MOOC improve participants' digital competencies? Methodology: Two surveys, one pretest 
and one post-test (before and after the MOOCs), were applied to assess the digital competence 
levels of the participants. The total population of participants in the 12 MOOCs was 123 124 
unique users, from which 9075 participants (pretest) - 7.37% of the universe - and 6029 
participants (post-test) - 35.70% of the universe - were extracted as a sample. To determine its 
internal consistency, an exploratory factorial analysis was performed on both instruments and a 
Cronbach's alpha greater than 0.8 was obtained in all of its dimensions. Findings: A significant level 
of moderate to high correlation between the declared levels of digital competence and the trend 
toward successful completion of the MOOCs under study was observed. However, a significant 
increase was not demonstrated in the levels of digital competence acquired in the interaction with 
MOOCs. Conclusions: The level of digital competence of a participant in a MOOC was a valid 
predictor of their tendency to finish it. Although no increase in the levels of digital competence 
acquired through MOOCs was demonstrated, this may be because the subject matter of the 
MOOCs was alien to the indicators and dimensions of the digital competence. Further research 
could analyze the effectiveness of MOOCs in terms of digital competition at the acquired levels of 
competition. © 1963-2012 IEEE. 
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InContext: A mobile application for the improvement of learning strategies at 
University 

Lerma-Noriega C.-A., Flores-Palacios M.-L., Rebolledo-Méndez G. 

Article 

InContext is a custom-designed mobile application for writing assignments intended for university 
students in journalism and research methodology courses. In these disciplines, it has been 
observed that there is a need for an educational and technological tool to guide the writing of text 
using preloaded templates in which students can input text and multimedia material to create 
articles or write research reports. Besides its ease of use, the app was intended to improve 
metacognitive thinking. This led to the establishment of six working hypotheses in an exploratory 
study. For the study, a random sample of students enrolled in the aforementioned courses was 
selected during the August-December 2019 semester at a private university in Mexico. They took a 
pre-test using the "Motivated Strategies for Learning Questionnaire" (MSLQ) that had been 
translated into Spanish and already validated in Mexico. Subsequently, the students used the 
application and then answered the same questionnaire as a post-test. The study aimed to 
compare the results of the tests to see whether there was an improvement in cognitive skills. The 
results showed an increase in four skills: critical thinking, data search, cognitive self-regulation, 
and regulation of effort. The research results did indicate metacognitive development that would 
benefit the academic and professional work of future graduates. © 2020 Grupo Comunicar 
Ediciones. 
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Incorporating the sustainable development goals in engineering education 

Ramirez-Mendoza R.A., Morales-Menendez R., Melchor-Martinez E.M., Iqbal H.M.N., Parra-Arroyo 
L., Vargas-Martínez A., Parra-Saldivar R. 

Article 

This paper aims to open the discussion on the incorporation of sustainable development goals 
(SDG) in the curricular plans of engineering programs. The United Nation has recognized the 
development SDG by 2030 as a priority. It should be evident that universities embrace these 
objectives to align with the great challenges facing education today. This is an initial discussion 
where it is intended to offer some research and challenge ideas to the administrators and 
policymakers of the universities regarding the incorporation of these objectives. As an example, 
some academic and research activities that are carried out in our institution to overcome these 
challenges are described. A logic framework to incorporate SDG in engineering education is 
presented and some examples of academic projects that somehow touch the SDG are mentioned 
and finally some recommendations of how these SDG can be explicitly incorporated into the 
engineering education programs and in general in the high-education institutes. © 2020, Springer-
Verlag France SAS, part of Springer Nature. 
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Increased cerebrospinal fluid levels of cytokines monocyte chemoattractant 
protein-1 (MCP-1) and macrophage inflammatory protein-1β (MIP-1β) in 

patients with amyotrophic lateral sclerosis 

Martínez H.R., Escamilla-Ocañas C.E., Camara-Lemarroy C.R., González-Garza M.T., Moreno-
Cuevas J., García Sarreón M.A. 

Article 

Introduction: Neuroinflammation has recently been described in amyotrophic lateral sclerosis 
(ALS). However, the precise role of such proinflammatory cytokines as monocyte chemoattractant 
protein-1 (MCP-1) and macrophage inflammatory protein-1β (MIP-1β) in ALS has not yet been 
determined. In this study, we determined cerebrospinal fluid (CSF) MCP-1 and MIP-1β levels and 
assessed their association with the duration and severity of ALS. Methods: Concentrations of MCP-
1 and MIP-1β were determined in the CSF of 77 patients diagnosed with ALS and 13 controls. 
Cytokine levels were analysed in relation to ALS duration (< 12 months vs. > 12 months) and 
severity (< 30 points vs. > 30 points on the ALS Functional Rating Scale administered at hospital 
admission). Results: Higher CSF MIP-1β (10.68 pg/mL vs. 4.69 pg/mL, P < .0001) and MCP-1 
(234.89 pg/mL vs. 160.95 pg/mL, P = .011) levels were found in the 77 patients with ALS compared 
to controls. There were no differences in levels of either cytokine in relation to disease duration or 
severity. However, we did observe a significant positive correlation between MIP-1β and MCP-1 in 
patients with ALS. Conclusions: The increase in MIP-1β and MCP-1 levels suggests that these 
cytokines may have a synergistic effect on ALS pathogenesis. However, in our cohort, no 
association was found with either the duration or the clinical severity of the disease. © 2017 
Sociedad Española de Neurología 
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Inflation targeting and exchange rate volatility in emerging markets 

Cabral R., Carneiro F.G., Mollick A.V. 

Article 

The paper investigates the exchange rate on the reaction function of 24 emerging markets 
economies’ (EMEs) central banks from 2000Q1 to 2015Q2. This is done by first employing fixed-
effects (FE) ordinary least squares and then system generalized methods of the moments 
techniques. Under FE, the exchange rate is important in the reaction function of EMEs. Allowing 
for the endogeneity of inflation, output gap, and the exchange rate, the exchange rate remains 
positive and statistically significant (but quantitatively less) across inflation targeting countries. 
When the sample is partitioned into targeting and non-targeting countries, the exchange rate 
remains relevant in the reaction function of non-targeters. The results remain robust to splitting 
the sample at the time of the financial crisis of 2007–2009 and suggest that, after the crisis, central 
banks of EMEs respond only to inflation movements in the interest rate reaction function. © 2018, 
Springer-Verlag GmbH Germany, part of Springer Nature. 
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Influence of controlled cooling on crystallinity of poly(L-Lactic acid) scaffolds 
after hydrolytic degradation 

Vazquez-Armendariz J., Tejeda-Alejandre R., Rodriguez-Garcia A., Vega-Cantu Y.I., Mendoza-
Buenrostro C., Rodriguez C.A. 

Article 

The use of hybrid manufacturing to produce bimodal scaffolds has represented a great 
advancement in tissue engineering. These scaffolds provide a favorable environment in which cells 
can adhere and produce new tissue. However, there are several areas of opportunity to 
manufacture structures that provide enough strength and rigidity, while also improving chemical 
integrity. As an advancement in the manufacturing process of scaffolds, a cooling system was 
introduced in a fused deposition modeling (FDM) machine to vary the temperature on the printing 
bed. Two groups of polylactic acid (PLA) scaffolds were then printed at two different bed 
temperatures. The rate of degradation was evaluated during eight weeks in Hank's Balanced Salt 
Solution (HBSS) in a controlled environment (37 °C-120 rpm) to assess crystallinity. Results showed 
the influence of the cooling system on the degradation rate of printed scaffolds after the 
immersion period. This phenomenon was attributable to the mechanism associated with alkaline 
hydrolysis, where a higher degree of crystallinity obtained in one group induced greater rates of 
mass loss. The overall crystallinity was observed, through differential scanning calorimetry (DSC), 
thermo gravimetric analysis (TGA), and Fourier transformed infrared spectroscopy (FTIR) analysis, 
to increase with time because of the erosion of some amorphous parts after immersion. © 2020 
by the authors. Licensee MDPI, Basel, Switzerland. 
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Influence of Free Volume Determined by Positron Annihilation Lifetime 
Spectroscopy (PALS) on Gas Permeability of Cellulose Nanocrystal Films 

Nuruddin M., Chowdhury R.A., Lopez-Perez N., Montes F.J., Youngblood J.P., Howarter J.A. 

Article 

Cellulose nanocrystals (CNCs) are of increasing interest for packaging applications because of their 
biodegradability, low cost, high crystallinity, and high aspect ratio. The objective of this study was 
to use positron annihilation lifetime spectroscopy (PALS) to investigate the free volume of CNC 
films with different structural arrangements (chiral nematic vs shear-oriented CNC films) and 
relate this information to gas barrier performance. It was found that sheared CNC films with 
higher CNC alignment have lower free volume and hence have more tortuosity than chiral nematic 
self-assembled films, which lowers gas diffusion throughout the films. The overall barrier 
performance of the aligned CNC film obtained in this study has a higher barrier performance than 
high barrier polymer films like PVOH and EVOH. Furthermore, a modified model was developed for 
single-component CNC films to predict the gas permeability with variation of CNC alignment with 
validation by the data taken. Copyright © 2020 American Chemical Society. 
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Influence of high hydrostatic pressure processing on physicochemical 
characteristics of a fermented pomegranate (Punica granatum L.) beverage 

Rios-Corripio G., Welti-Chanes J., Rodríguez-Martínez V., Guerrero-Beltrán J.Á. 

Article 

The effect of high hydrostatic pressure at 500 MPa/10 min (HHP1), 550 MPa/10 min (HHP2) and 
600 MPa/5 min (HHP3) on the microbiological, physicochemical, antioxidant and sensory 
characteristics of a fermented pomegranate (FP) beverage, stored for 42 days (4 ± 1 °C), was 
evaluated. The FP beverage was also pasteurized at 63 °C/30 min (VAT) and 72 °C/15 s (HTST). The 
high hydrostatic pressure (HHP) and VAT pasteurized beverages did not show microbial growth 
(<10 CFU/mL) throughout 42 days of storage. The physicochemical characteristics were not 
affected (p > 0.05) by HHP or pasteurization. Color of the samples showed significant differences 
(p ≤ 0.05) in all HHP processed and pasteurized beverages. Antioxidant activity, total phenolic 
compounds, flavonoids and anthocyanins increased slightly after HHP processing. Antioxidants 
decreased throughout the storage in all treatments. Both HHP processed and pasteurized 
beverages were well accepted by average consumers when evaluated using a 9-points hedonic 
scale. Industrial relevance: The high hydrostatic pressure (HHP) improves the microbiological, 
antioxidant and sensorial stability of fermented pomegranate beverages during storage. The HHP 
is more common for processing fruit juices than for fermented beverages; therefore, it can be 
expanded to the fermented beverages industry, which could modify the today usual thermal 
processing methods and, or the addition of preservatives, that are not natural, for delivering high 
quality and healthier pomegranate fermented beverages to consumers. © 2019 
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Martínez-Prado M.A., Iqbal H.M.N., Parra-Saldívar R. 

Article 

Cyanobacteria are essential for the vast number of compounds they produce and the possible 
applications in the pharmaceutical, cosmetical, and food industries. As Lyngbya species' 
characterization is limited in the literature, we characterize this cyanobacterium's growth and 
biomass. L. purpureum was grown and analyzed under different salinities, culture media, and 
incubation times to determine the best conditions that favor its cell growth and the general 
production of proteins, carbohydrates, lipids, and some pigments as phycocyanin and chlorophyll 
a. In this study, each analyzed biomolecule's highest content was proteins 431.69 mg g-1, 
carbohydrates 301.45 mg g-1, lipids 131.5 mg g-1, chlorophyll a 4.09 mg g-1, and phycocyanin 40.4 
mg g-1. These results can provide a general context of the possible uses that can be given to 
biomass and give an opening to investigate possible biocompounds or bio metabolites that can be 
obtained from it. 
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Influence of single nucleotide polymorphisms of elovl on biomarkers of 
metabolic alterations in the mexican population 

Maycotte-Cervantes M.L., Aguilar-Galarza A., Anaya-Loyola M.A., Anzures-Cortes M.L., Haddad-
Talancón L., Méndez-Rangel A.S., García-Gasca T., Rodríguez-García V.M., Moreno-Celis U. 

Article 

The elongation of very long chain fatty acids (ELOVL) is a family of seven enzymes that have 
specific functions in the synthesis of fatty acids. Some have been shown to be related to insulin 
secretion (ELOVL2), and in the lipid profile (ELOVL6) and patients with various pathologies. The 
present work focused on the study of ELOVL polymorphs with clinical markers of non-
communicable chronic diseases in the Mexican population. A sample of 1075 participants was 
obtained, who underwent clinical, biochemical, and nutritional evaluation, and a genetic 
evaluation of 91 genetic variants of ELOVL was considered (2–7). The results indicate a 33.16% 
prevalence of obesity by body mass index, 13.84% prevalence of insulin resistance by homeostatic 
model assessment (HOMA) index, 7.85% prevalence of high cholesterol, and 20.37% prevalence of 
hypercholesterolemia. The deprived alleles showed that there is no association between them and 
clinical disease risk markers, and the notable finding of the association studies is that the ELOVL2 
variants are exclusive in men and ELVOL7 in women. There is also a strong association of ELOVL6 
with various markers. The present study shows, for the first time, the association between the 
different ELOVLs and clinical markers of chronic non-communicable diseases. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Influence of sodium peroxide during the synthesis of SiO2 obtained from rice 
husk 

Sastré-Hernández J., Aguilar-Hernández J.R., Santoyo-Salazar J., Alfaro H.M., Hoyos-García J.E., 
Tufiño-Velázquez M., Contreras-Puente G. 

Article 

In this work silicon dioxide (SiO2) was synthesized from rice husk as raw material. The sodium 
peroxide (Na2O2) influence as precursor on the catalytic activity of the final product was 
investigated. α-cristobalite and tridymite phases of SiO2 were matched by X-Ray Diffraction (XRD) 
and analyzed by Fourier Transform Infrared (FTIR), Raman Spectroscopy (RS), Scanning Electron 
Microscopy (SEM) and Energy Dispersive Spectroscopy (EDS). The XRD Rietveld Refinement 
showed few changes as function of sodium peroxide added during the processing. The content of 
tridymite phase determined in the samples, was diminished from 19.3% to 8.5%. The main α-
cristobalite SiO2 phase was identified from XRD, FTIR and RS spectra, while EDS results showed 
characteristic energy peaks due to the presence of oxygen and silicon, as expected. Particles and 
cavities in micrometric range were observed at the samples by SEM. However, smooth surfaces 
were well defined in other samples. The final morphology depending on the amount of sodium 
peroxide added. The SiO2 produced powder is suitable for the processing of silicon, silicon oxide as 
well as silicon nitrides thin films. © 2020 Elsevier Ltd 

Sastré-Hernández J., Aguilar-Hernández J.R., Santoyo-Salazar J., Alfaro H.M., Hoyos-García J.E., Tufiño-
Velázquez M., Contreras-Puente G., (2020). Influence of sodium peroxide during the synthesis of SiO2 
obtained from rice husk. Materials Science in Semiconductor Processing, vol. 114, ISSN: 13698001.



Influence of Sodium Sulfate on the Direct Red 28 Degradation by Ozone in a 
Wastewater Recycling Process: A Stoichiometric and Novel Image Analysis 

Pérez A., Poznyak T., Chairez I., Guzmán-Zavaleta Z.J., Alfaro-Ponce M. 

Article 

The current study presents the treatment of water contaminated with the dye Direct Red 28 in the 
presence of Na2SO4 at three different concentrations (10, 40 and 80 g/L) by simple ozonation. 
This wastewater treatment was considered in a wastewater recycling process. At the end of each 
ozonation cycle, ozonation dynamics, ozone consumption, pH, electrical conductivity and UV/Vis 
spectra variation were analyzed and correlated with the stoichiometric analysis balance. The 
efficiency of the wastewater treatment in each reuse cycle was evaluated by a novel image 
processing method. The image results show that the presence of sulfate improves more than 45% 
the dye fixation on a cotton sample. However, at high additive concentrations, the color quality 
decreases 25%, compared with the system with low additive concentration, due to the presence of 
peroxysulfate ions and the compounds accumulated through the ozonation process. © 2019 
International Ozone Association. 
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Rodríguez J., de la Cruz-Quiroz R., Iqbal H.M.N., Parra-Saldívar R. 

Article 

Rosemary oil was extracted by supercritical carbon dioxide (CO2) as a solvent. The parameters of 
pressure, temperature, and ethanol as co-solvent were evaluated through a Taguchi experimental 
design. Extraction yield of rosemary oil increased with high pressure (350 bar) and mid-range 
temperature (40 °C), while the addition of ethanol as co-solvent did not improve the extraction 
yield. Palmitic, α-linolenic, linoleic, oleic, and stearic acid were the main fatty acids detected 
(3.96% w/w) in the extracted oil. The major volatile compounds found in the oil (75.74% w/w) 
included d-camphor, eicosane, 1,8-cineole, tetracosane, borneol, and β-caryophyllene. The 
extracted oils showed antimicrobial activity against Staphylococcus aureus, Pseudomonas 
aeruginosa, and Candida albicans, while Escherichia coli was less sensitive to inhibition. 
Antioxidant activities on DPPH and TEAC assays were higher at 60 °C, 100 bar without ethanol, 
while antioxidant activity on FRAP assay was improved at 40 °C, 100 bar, and ethanol as co-
solvent. Operational conditions used in the present extraction process (a variation in temperature, 
pressure, and co-solvent) are described. © 2018, Springer Nature B.V. 
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Information and communication technologies and their impact on 
competitiveness in Latin America 

Arredondo-Trapero F.G., Vázquez-Parra J.C., Guerra-Leal E.M. 

Article 

One of the biggest challenges facing countries today is how to make their economies and 
industries competitive in the face of significant international rivalry and a globalized environment. 
Countries are making considerable efforts to boost the factors that make them more com-petitive, 
not least of these being the adoption of Information and Communication Technologies (ICTs), a 
determining factor in global industrial trends. Unfortunately however some countries have lagged 
behind in terms of ICT implementation, with the Latin American region being a specific example. 
This article seeks to identify whether there are significant differences between Latin American 
countries and their main trading partners with respect to ICT adoption, and also with respect to 
the Global Competitiveness Index (2019) produced by the World Economic Forum. The findings 
refer to the fact that there is a significant difference in how clusters of various Latin American 
countries are underpinning competitiveness through ICTs when compared to their main partners. 
© Universidad Alberto Hurtado, Facultad de Economía y Negocios. 
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Information technologies in financial-accounting professional courses: 
Perspectives from students, scholars, and employers 

Zermeño M.G.G., Medellín C.E.R. 

Article 

This research analyzed the effects of technology in teaching a financial-accounting college 
program and how companies benefit from financial-accounting professionals who received 
training in information technologies. We collected the opinion of seventeen of the enrolled 
students in Accounting and Finance academic programs and obtained the perspectives of eight 
scholars and eight employers related to this professional area of Mexico's Higher Education 
System. Surveys were conducted electronically to identify if students consider beneficial the use of 
information technologies, both inside and outside the classroom. It was also important to 
investigate if scholars consider it beneficial to share technological know-how with their alumni, 
which will help them to obtain a better job. Finally, we analyzed the employers' opinions, as 
professional recruiters for the Financial-Accounting department. The study seeks to assess if 
companies invest in new employees, given that they do not have previous technological 
knowledge at the beginning of their professional life. © Common Ground Research Networks, 
Marcela Georgina Gomez Zermeno, Claudia Elsa Rodriguez Medellin, All Rights Reserved. 
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Article 

MicroRNAs (miRNAs) are small molecules of 19-23 nucleotides of RNA that act as regulators of the 
expression of proteins in eukaryotic cells. Currently, the participation of miRNAs in the 
development of different types of cancer has been observed. To evaluate the inhibitory effect of 
kaempferol-3-O-glycoside on the expression of oncological biomarkers, miR31 and miR92a in a 
colon cancer cell line (RKO) were analyzed. Cells were cultured and treated with 1 mM 
kaempferol-3-O-glycoside isolated from black bean. Expression levels of miR31 and miR92a were 
evaluated by real-time PCR using TaqMan probes; in addition, two oncogenes (KRAS and c-MYC) 
and two tumor suppressors (AMP-activated protein kinase [AMPK] and adenomatous tumors of 
polyposis coli [APC]) were quantified to validate the biological effects; normalization of expression 
levels were carried out by 2-ΔΔCt. Results were analyzed by one-way ANOVA. The expression 
levels of miR31, miR92a, KRAS oncogene, and the c-MYC transcription factor were subexpressed 
upon 72 h post-treatment with kaempferol-3-O-glycoside compared with the control without 
treatment (P < .05); in contrast, the tumor suppressor genes AMPK (∼4.85, P = .005) and APC 
(∼2.71, P = .066) tumor suppressors genes were overexpressed. Our results showed the inhibitory 
effect of isolated black bean flavonoid kaempferol-3-O-glycoside on cancer biomarkers: miR31 and 
miR92a; based on our results, this flavonoid may have interesting nutritional, therapeutic, and/or 
prophylactic applications to combat colon cancer. 
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Inhibitory effect of Capsicum chinense and Piper nigrum fruits, capsaicin and 
piperine on aflatoxins production in Aspergillus parasiticus by 

downregulating the expression of aflD, aflM, aflR, and aflS genes of aflatoxins 
biosynthetic pathway 

Buitimea-Cantúa G.V., Buitimea-Cantúa N.E., Rocha-Pizaña M.D.R., Hernández-Morales A., 
Magaña-Barajas E., Molina-Torres J. 

Article 

Aflatoxins produced by Aspergillus parasiticus are toxic and carcinogenic metabolites. The 
biosynthesis of this mycotoxins is a complex process and involves at least 30 genes clustered 
within an approximately 82 kB gene cluster. In the present study, the effect of Capsicum chinense 
and Piper nigrum fruits on Aspergillus parasiticus growth and aflatoxin production were studied in 
relation to the expression of aflD, aflM, aflR, and aflS four; key genes of aflatoxins biosynthesis 
pathway. GC-EIMS analysis identified capsaicin (66,107 µg g−1) and piperine (1,138 µg g−1) as the 
most abundant compounds in C. chinense and P. nigrum fruits, respectively. The antifungal and 
anti-aflatoxigenic assays showed that C. chinense, P. nigrum, capsaicin, and piperine inhibited A. 
parasiticus growth and aflatoxins production in a dose-dependent manner. The piperine at 300 µg 
mL−1 produced higher radial growth inhibition (89%) and aflatoxin production inhibition (69%). 
The expression of aflatoxin biosynthetic genes was evaluated by quantitative real-time PCR (qRT-
PCR) and revealed that aflatoxin inhibition occurring via downregulating the aflS and aflR, and 
subsequently aflD and aflM genes. These results will improve our understanding of the mechanism 
of aflatoxin regulation by C. chinense, P. nigrum, capsaicin, and piperine, and provides a reference 
for further study. © 2020, © 2020 Taylor & Francis Group, LLC. 
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Insights from machine learning for evaluating production function estimators 
on manufacturing survey data 

Preciado Arreola J.L., Yagi D., Johnson A.L. 

Article 

National statistical organizations often rely on non-exhaustive surveys to estimate industry-level 
production functions in years in which a full census is not conducted. When analyzing data from 
non-census years, we propose selecting an estimator based on a weighting of its in-sample and 
predictive performance. We compare Cobb–Douglas functional assumption to existing 
nonparametric shape constrained estimators and a newly proposed estimator. For simulated data, 
we find that our proposed estimator has the lowest weighted errors. Using the 2010 Chilean 
Annual National Industrial Survey, a Cobb–Douglas specification describes at least 90% as much 
variance as the best alternative estimators in practically all cases considered providing two 
insights: the benefits of using application data for selecting an estimator, and the benefits of 
structure in noisy data. Finally for the five largest manufacturing industries, we find that a 30% 
sample, on average, achieves 60% of the R-squared value that would have been achieved with a 
full census; however, the variance across industries and samples is large. © 2019, Springer 
Science+Business Media, LLC, part of Springer Nature. 
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Insights into the aetiology of snoring from observational and genetic 
investigations in the UK Biobank 

Campos A.I., García-Marín L.M., Byrne E.M., Martin N.G., Cuéllar-Partida G., Rentería M.E. 

Article 

Although snoring is common in the general population, its aetiology has been largely 
understudied. Here we report a genetic study on snoring (n ~ 408,000; snorers ~ 152,000) using 
data from the UK Biobank. We identify 42 genome-wide significant loci, with an SNP-based 
heritability estimate of ~10% on the liability scale. Genetic correlations with body mass index, 
alcohol intake, smoking, schizophrenia, anorexia nervosa and neuroticism are observed. Gene-
based associations identify 173 genes, including DLEU7, MSRB3 and POC5, highlighting genes 
expressed in the brain, cerebellum, lungs, blood and oesophagus. We use polygenic scores (PGS) 
to predict recent snoring and probable obstructive sleep apnoea (OSA) in an independent 
Australian sample (n ~ 8000). Mendelian randomization analyses suggest a potential causal 
relationship between high BMI and snoring. Altogether, our results uncover insights into the 
aetiology of snoring as a complex sleep-related trait and its role in health and disease beyond it 
being a cardinal symptom of OSA. © 2020, The Author(s). 
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Instant controlled pressure drop as blanching and texturing pre-treatment to 
preserve the antioxidant compounds of red dried beetroot (Beta vulgaris L.) 

Alonzo-Macías M., Cardador-Martínez A., Besombes C., Allaf K., Tejada-Ortigoza V., Soria-Mejía 
M.C., Vázquez-García R., Téllez-Pérez C. 

Article 

Red beetroot is rich in bioactive compounds such as polyphenols, flavonoids, betaxanthins, 
betacyanins, among others. According to selected processing methods, the bioaccessibility of 
these compounds could be either enhanced or decreased. This study evaluated the effect of four 
different drying conditions: (1) Traditional Drying (TD), (2) Swell Drying (SD), (3) DIC Blanching + 
Traditional Drying (BTD), and (4) DIC Blanching + Swell Drying (BSD) on the antioxidant content and 
the antioxidant activity of red beetroots. Obtained results showed that in all the cases, by 
comparing to Traditional Drying (TD), the coupling of a DIC Blanching pre-treatment to a Swell 
Drying treatment (BSD) maintained or enhanced the preservation of the Total Phenolic 
Compounds (TPC), the Total Flavonoids Compounds (TFC), the Betanin Concentration (BC), the 
Trolox Equivalent Antioxidant Capacity (TEAC), and the Free Radical Scavenging Activity by DPPH 
(IC50) of red beetroots. Various studies have shown that thanks to the expanded and porous 
structure triggered by the Swell Drying process, it has been possible to achieve better antioxidants 
extraction and better whole quality. Hence, by coupling DIC as a blanching–steaming pre-
treatment, it was possible to preserve better the antioxidant content and the antioxidant activity 
of red dried beetroots. © 2020 by the authors. 

Alonzo-Macías M., Cardador-Martínez A., Besombes C., Allaf K., Tejada-Ortigoza V., Soria-Mejía M.C., 
Vázquez-García R., Téllez-Pérez C., (2020). Instant controlled pressure drop as blanching and texturing pre-
treatment to preserve the antioxidant compounds of red dried beetroot (Beta vulgaris L.). Molecules, vol. 25, 
ISSN: 14203049.



Institutional change and routine dynamics in service ecosystems 

Tuominen T., Edvardsson B., Reynoso J. 

Article 

Purpose: This study aims to understand and explain how institutional change occurs at the level of 
value co-creation practices in service ecosystems. Despite the centrality of collective practices to 
the service ecosystems perspective, theoretically grounded explanations of how practices change 
and become institutionalized remain underdeveloped. Applying the theory of routine dynamics, 
this paper addresses two questions as follows: what does the institutional change mean at the 
level of value co-creation practices and what processes underlie these changes? 
Design/methodology/approach: The study develops a conceptual framework that characterizes 
value co-creation practices as routines involving three aspects, namely, ostensive, performative 
and artifactual. As a key element in institutional change, the interplay between these informs an 
account of institutional change processes in service ecosystems. Findings: The proposed 
conceptual framework specifies the conditions for institutional change in terms of value co-
creation routines. First, any such change is seen to be grounded in alignment between changing 
institutional rules and the ostensive, performative and artifactual aspects of routines. Second, this 
alignment is seen to emerge through a dialectics of planned and practice-based activities during 
institutional change. An empirical research agenda is proposed for the analysis of institutional 
change processes in different service ecosystems. Originality/value: This conceptual framework 
extends existing accounts of how service ecosystems change through the contributions of multiple 
actors at the level of value co-creation practices. © 2020, Tiina Tuominen, Bo Edvardsson and 
Javier Reynoso. 
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Instructional interface’s blueprint for guiding instructional-technological 
interactions’ research: the Big Bang shift in K-12 

Assaf N. 

Article 

This response reviews and analyzes the ten focal topics and three elements introduced in Nacu, 
Martin, and Pinkard’s work, entitled “Designing for 21st century learning online: a heuristic 
method to enable educator learning support roles”. An analogy of the London Stock Exchange’s 
Big Bang is drawn to describe the moment education is currently living. In this context, 
homeschooling guided learning is analyzed. Nacu, Martin, and Pinkard (2018) offered insightful 
approaches for the sudden shift to digital that the world has experienced since April 2020. Their 
inquiries coincided with the questions asked by researchers and teachers around the world when 
their schools were closed due to the COVID-19 lockdown. Along with Nacu et al.’s (EducTech Res 
64(4):1029–1049, 2018) effort, a theoretical framework, an instructional interface model, is 
conceptualized as a blueprint, to offer a guide for research for instructional-technological 
interactions. In this scenario, shifting to digital is not just a tech shift but a worldwide creators’ 
mindset shifts. © 2020, Association for Educational Communications and Technology. 
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Integral equations of the crack problem of poroelasticity: Discretization by 
Gaussian approximating functions 

Kanaun S. 

Article 

The paper is devoted to the problem of poroelasticity for a homogeneous isotropic medium with a 
crack. The medium is subjected to external loading and fluid pressure arbitrary distributed on the 
crack surface. The solution is presented as a combination of the potentials of simple and double 
layers of poroelasticity. Boundary conditions on the crack surface provide integral equations for 
the densities of these potentials. For numerical solution, the integral equations are discretized 
using Gaussian approximating functions. For planar cracks, an efficient numerical method based 
on the fast Fourier transform technique is proposed. An example of a penny-shape crack subjected 
to a constant pressure is considered. © 2018 Elsevier Ltd 
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Integrating credit and replenishment policies for deteriorating items under 
quadratic demand in a three echelon supply chain 

Shah N.H., Chaudhari U., Cárdenas-Barrón L.E. 

Article 

This paper deals with a supply chain that is comprised of a single manufacturer, a single distributor 
and a single retailer. This supply chain is studied and analysed when demand is time and credit 
period dependent. The items in each member of the chain are subject to deteriorate at a constant 
rate. The objective is to minimise the total cost of the supply chain with respect to number of 
shipments among members, cycle time and credit period offered by the distributor to retailer. 
Scenarios are established and illustrated with numerical examples. Sensitivity analysis is done to 
deduce managerial insights. © 2018, © 2018 Informa UK Limited, trading as Taylor & Francis 
Group. 
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Integrative analysis of lipid profiles in plasma allows cardiometabolic risk 
factor clustering in children with metabolically unhealthy obesity 

Castillo E.C., Elizondo-Montemayor L., Hernández-Brenes C., Rodríguez-Sánchez D.G., Silva-Platas 
C., Marín-Obispo L.M., Rodríguez-Gutierrez N.A., Treviño V., García-Rivas G. 

Article 

Hypertension, central obesity, hyperglycemia, and dyslipidemia are key risk factors for 
cardiovascular disease. However, the specific factors contributing to the development of 
unfavorable cardiometabolic characteristics in children with obesity are unknown. In this study, 
we investigated the cross-sectional relationships between cytokines, irisin, and fatty acid (FA) 
composition in plasma in school-age children with metabolically healthy and unhealthy obesity 
(MHO and MUO, respectively) of the same age and body mass index and waist circumference 
percentiles. We compared the data with that of children with normal weight (NW). We found that 
inflammatory cytokines and low irisin plasma concentrations are associated with obesity but not 
with cardiometabolic risk (CMR). Lipid profiles showed that children with MUO have a distinctive 
FA profile compared with children with MHO and NW, whereas children with MHO shared 88% of 
the FA profile with the NW group. Among all FAs, concentration of myristic acid (14: 0), arachidic 
acid (20: 0), and n-3 polyunsaturated FAs (PUFAs) was higher in children with MHO, whereas n-6 
PUFAs such as arachidonic acid (20: 4n6) had a significant contribution in defining MUO. These 
data suggest that the plasma FA profile is not only a central link to obesity but also may act as an 
indicator of CMR presence. © 2020 Elena Cristina Castillo et al. This is an open access article 
distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

Castillo E.C., Elizondo-Montemayor L., Hernández-Brenes C., Rodríguez-Sánchez D.G., Silva-Platas C., Marín-
Obispo L.M., Rodríguez-Gutierrez N.A., Treviño V., García-Rivas G., (2020). Integrative analysis of lipid 
profiles in plasma allows cardiometabolic risk factor clustering in children with metabolically unhealthy 
obesity. Oxidative Medicine and Cellular Longevity, vol. 2020, ISSN: 19420900.



Intensified tailoring of ZnO particles in a continuous flow reactor via 
hydrothermal synthesis 

Delgado-Licona F., López-Guajardo E.A., González-García J., Nigam K.D.P.,  
Montesinos-Castellanos A. 

Article 

ZnO micro-particles of narrow size distribution were successfully produced by the continuous 
hydrothermal synthesis of zinc nitrate in a coiled flow inverter reactor at different [OH−/Zn2+] 
molar ratios and flow rates. Results revealed that an increase in mixing intensity and [OH−/Zn2+] 
molar ratio yields an increase in particle size due to an enhancement in mass transfer between the 
reacting phases, while the particle size distribution analysis showed that the particles synthesized 
are monodisperse with polydispersity index below 0.21 and polydispersity P-parameter below 
12.3% for all the flow rates tested. The obtained results are a consequence of a dampening effect 
in axial dispersion due to the formation of a secondary flow and inversion of the velocity profile. 
Moreover, no significant variation in particle size was obtained by increasing the [OH−/Zn2+] 
molar ratio at Dean numbers of 20. The experimental results suggest that the coiled flow inverter 
is an attractive alternative for carrying out the hydrothermal synthesis of metal oxides offering 
production flexibility with a high quality product if mixing throughout the system meets the 
hydrodynamic criteria discussed in this work. © 2020 Elsevier B.V. 
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Interaction between Saccharomyces cerevisiae and Lactobacillus fermentum 
during co-culture fermentation 

Carvalho R.S., Cruz I.A., Américo-Pinheiro J.H.P., Soriano R.N., de Souza R.L., Bilal M., Iqbal H.M.N., 
Bharagava R.N., Romanholo Ferreira L.F. 

Article 

Bacteria and wild yeasts contamination is usually observed during fuel ethanol fermentation. 
Moreover, it is known that sucrose (the main carbohydrate in sugarcane juice) is breakdown into 
glucose and fructose by the yeast enzyme invertase, but hydrolysis is much faster than hexoses 
metabolism, resulting in monosaccharides accumulation which exerts osmotic stress on yeast and 
growth of Lactobacillus contaminants. Nonetheless, the knowledge about the effect of invertase 
enzyme on these contaminants is still scarce, especially because the wort composition can differ 
from exclusive sugarcane juice to a mixture of juice and molasses. Invertase activity and viability of 
five strains of Saccharomyces cerevisiae (PE-2, BG-1, CAT-1, FLE and IZ-1904) were quantified and 
correlated with bacterial contamination in fermentations with biomass recycling. Invertase activity 
was verified to be, in ascending order: CAT-1 <PE-2 <BG-1 <IZ-1904 <FLE. However, PE-2 and BG-1 
were the strains that showed higher ethanol yield (%) in all fermentation cycles except for the first 
one, and although the yeasts FLE and IZ-1904 exhibited the lowest viabilities, they were not 
followed by an increase in bacterial proliferation. Thus, the results indicated that the yeast 
invertase activity does not influence the levels of contamination by Lactobacillus fermentum. © 
2020 Elsevier Ltd 
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Interactive design and architecture by using virtual reality, augmented reality 
and 3D printing 

Gonzalez N.A.A., Suarez-Warden F., Milian H.N.Q., Hosseini S. 

Article 

New methods of teaching architectural design consider the elements of religion, spirituality, 
modernism, history and other cultural factors to address the physical, spatial and emotional needs 
of society. This article presents an educational training that emphasises on these critical elements. 
This paper describes a basic design course taught to second-semester students in the design and 
architecture course using virtual reality (VR), augmented reality (AR), and 3D printing to 
incorporate inner sensations and feelings of a human being in the designs. Applied techniques 
have transformed the classrooms into interactive spaces where the professors use strategies 
requiring the participants to work together to achieve the objectives of the course. Acquiring skills 
to create two-dimensional (2D) and three-dimensional (3D) representations facilitated the final 
products that meet the needs of the users in multitude of manners. The results of this project 
demonstrated an increase in spatial visualisation, analysis, and critical thinking among the 
students. Additionally, 100% of the students showed high level of satisfaction with the course and 
the experience of using these technological tools in the design and architecture course. © 2020 
Inderscience Enterprises Ltd. 
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Interactive urban route evaluation system for smart electromobility 

Curiel-Ramirez L.A., Ramirez-Mendoza R.A., Bustamante-Bello M.R., Morales-Menendez R., Lopez-
Aguilar A.A., Lugo-Galeana C.A., Garcia-Chavez A.S. 

Article 

The characterization of urban circuits for autonomous navigation is a crucial task for a fast 
integration of this technology in the near future. The purpose of this article is to present a 
proposal, that includes a sensor system that can acquire the necessary information to create an 
interactive redesign of an urban circuit for autonomous and electric vehicles. This proposal 
specifically consists in the instrumentation of a vehicle with a sensor system (Electronic and 
Computer Vision) that allows measurements on asphalt quality, quantity and type of signs, quality 
of communications systems, lane lines, vehicle dynamics, detection of other vehicles and any 
other element that helps to properly characterize a Smart Electromobility route. Once the 
information is captured, an analysis and mapping of the route is carried out to evaluate and 
redesign improvements in the route that allows the implementation of a Smart Electromobility 
circuit (for electric and autonomous vehicles). The system is developed and evaluated in an urban 
test route of Mexico City and the initial results are presented in this work. © 2020, Springer-Verlag 
France SAS, part of Springer Nature. 
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Interface pressure system to compare the functional performance of 
prosthetic sockets during the gait in people with trans-tibial amputation 

Aguila S.I., Sánchez G.J., Sauvain E.E., Alemon B., Fuentes-Aguilar R.Q., Huegel J.C. 

Article 

The interface pressure between the residual limb and prosthetic socket has a significant effect on 
the amputee’s mobility and level of comfort with their prosthesis. This paper presents a socket 
interface pressure (SIFP) system to compare the interface pressure differences during gait 
between two different types of prosthetic sockets for a transtibial amputee. The system evaluates 
the interface pressure in six critical regions of interest (CROI) of the lower limb amputee and 
identifies the peak pressures during certain moments of the gait cycle. The six sensors were 
attached to the residual limb in the CROIs before the participant with transtibial amputation 
donned a prosthetic socket. The interface pressure was monitored and recorded while the 
participant walked on a treadmill for 10 min at 1.4 m/s. The results show peak pressure 
differences of almost 0.22 kgf/cm2 between the sockets. It was observed that the peak pressure 
occurred at 50% of the stance phase of the gait cycle. This SIFP system may be used by 
prosthetists, physical therapists, amputation care centers, and researchers, as well as government 
and private regulators requiring comparison and evaluation of prosthetic components, 
components under development, and testing. © 2020 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Interfacial load monitoring and failure detection in total joint replacements 
via piezoresistive bone cement and electrical impedance tomography 

Ghaednia H., Owens C.E., Roberts R., Tallman T.N., Hart A.J., Varadarajan K.M. 

Article 

Aseptic loosening, or loss of implant fixation, is a common complication following total joint 
replacement. Revision surgeries cost the healthcare system over $8 billion annually in the United 
States. Despite the prevalence of aseptic loosening, timely and accurate detection remains a 
challenge because traditional imaging modalities, such as plain radiographs, struggle to reliably 
detect the early stages of implant loosening. Motivated by this challenge, we present a novel 
approach for in vivo monitoring and failure detection of cemented joint replacements. Poly(methyl 
methacrylate) (PMMA) bone cement is modified with low volume fractions of chopped carbon 
fiber (CF) to impart piezoresistive-based self-sensing. Electrical impedance tomography (EIT) is 
then used to detect and monitor load-induced deformation and fracture of CF/PMMA in a 
phantom tank. We therefore show that EIT indeed is able to detect loading force on a prosthetic 
surrogate, distinguish between increasing load magnitudes, detect failure of implant fixation, and 
even distinguish between cement cracking and cement de-bonding without direct contact to the 
surrogate. Because EIT is a low-cost, physiologically benign, and potentially real-time imaging 
modality, the feasibility study herein presented could positively impact orthopedic researchers by 
providing, via in vivo monitoring, insight into the factors that initiate aseptic loosening. © 2020 
IOP Publishing Ltd. 
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International Remittances as a Driver of Domestic Tourism Expenditure: 
Evidence from Mexico 

Mora-Rivera J., García-Mora F. 

Article 

This article aims to empirically assess the impact of international remittances on domestic tourism 
expenditure (DTE) in Mexican households. Using Probit and Tobit regressions with instrumental 
variables and information from the 2016 National Household Income and Expenditure Survey, our 
findings show that international migrants’ remittances can improve DTE among Mexican 
households. Controlling for endogeneity of remittances, the results show a statistically significant 
and positive impact of international remittances on both the probability and the amount of money 
spent on domestic tourism. This suggests that international remittances provide the necessary 
resources to alleviate the liquidity constraints that restrict access to tourism activities for recipient 
households. This research also highlights the need to encourage public policy recommendations 
aimed at promoting tourism-related development in Mexico. © The Author(s) 2020. 
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International Short-Term Trips and the Development of a Global Mindset in 
Business Students 

Gil M., Reyes M. 

Article 

This paper examines whether an international short-term trip helps students to develop a global 
mind-set. A quantitative and qualitative analysis was carried out with students at Tecnologico de 
Monterrey (Mexico) who did a one-week international trip to New York. The results suggest that 
the international short-term trip further developed the global mind-set of business students. 
Furthermore, professional aspirations and networking skills, which were also developed during the 
short-term international trip, act as amplifiers in the development of a global mind-set. © 2020 
Taylor & Francis Group, LLC. 
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International sports events and national identity: the opening ceremony of 
the Taipei Universiade 

Lemus-Delgado D. 

Article 

This article analyses the relationship between Taiwanese national identity and the opening 
ceremony of the 29th Summer Universiade in Taipei City under the shadow of China. This event 
was an opportunity for Taiwan to host an international sports event and project its national 
identity on the global stage. Based on Critical Discourse Analysis, this article explores how national 
identity was a fundamental narrative in the opening ceremony, one which showcased Taiwan as a 
single territory enriched by a process of historic transformation and modernization, and one with 
significant aboriginal roots. This article analyses how the discourse of the opening ceremony 
sought to establish ideas of national cohesion based on a narrow vision of identity. The article 
concluded that the opening ceremony, significantly influenced by the international context, was 
designed to showcase a unique and distinct Taiwanese identity. © 2020, © 2020 Informa UK 
Limited, trading as Taylor & Francis Group. 

Lemus-Delgado D., (2020). International sports events and national identity: the opening ceremony of the 
Taipei Universiade. Sport in Society, ISSN: 17430437.



Internet adoption and usage patterns in rural Mexico 

Martínez-Domínguez M., Mora-Rivera J. 

Article 

The aim of this paper is to identify the socioeconomic and demographic factors that stimulate 
Internet adoption and use among Mexico's rural population. Using an econometric model to deal 
with potential selection bias problems, and information from Mexico's National Survey on 
Availability and Use of Information Technologies in Households (ENDUTIH), our results suggest 
that the probability of using the Internet is higher for people who have digital skills and for 
women. Internet usage patterns differ by age, educational level, employment type, and 
geographic location. Young people are more likely to take part in online activities for 
entertainment purposes, while people of working age go online for information, communication, 
and e-commerce-related activities. These findings provide evidence on the existing digital divide in 
terms of Internet penetration and usage in Mexico's rural sector, which is in the early stages of 
Internet diffusion. © 2019 The Authors 
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Interphase effect on the effective magneto-electro-elastic properties for 
three-phase fiber-reinforced composites by a semi-analytical approach 

Espinosa-Almeyda Y., Camacho-Montes H., Otero J.A., Rodríguez-Ramos R., López-Realpozo J.C., 
Guinovart-Díaz R., Sabina F.J. 

Article 

A semi-analytical approach is proposed to determine the effective magneto-electro-elastic moduli 
of a fiber-reinforced composite. We especially focus on predicting the effective properties of 
three-phase periodic composite reinforced with unidirectional, infinitely long and concentric 
cylindrical fibers with square transversal distribution. The semi-analytical method is developed 
combining asymptotic homogenization and finite element methods. Asymptotic homogenization 
method allows the statements of local problems that are solved by finite element method and the 
associated effective coefficients. Finite element method is implemented via the principle of 
minimum potential energy. The effect of interphase thickness and the fiber material properties on 
effective moduli is analyzed. Numerical computations were performed, and an exact agreement is 
obtained by comparing the semi-analytical approach with asymptotic homogenization method 
linked to the theory of potential functions of a complex variable. © 2020 
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Intra-arterial chemotherapy for retinoblastoma in infants ≤10 kg: 74 treated 
eyes with 222 IAC sessions 

Sweid A., Hammoud B., Weinberg J.H., Texakalidis P., Xu V., Shivashankar K., Baldassari M.P., Das 
S., Ramesh S., Tjoumakaris S., Shields C.L., Ancona-Lezama D., Lim L.-A.S., Dalvin L.A., Jabbour P. 

Article 

BACKGROUND AND PURPOSE: Intra-arterial chemotherapy for retinoblastoma has dramatically 
altered the natural history of the disease. The remarkable outcomes associated with a high safety 
profile have pushed the envelope to offer treatment for patients weighing ≤10 kg. The purpose 
was to determine the efficacy and safety of IAC infusions performed in infants weighing ≤10 kg 
with intraocular retinoblastoma. MATERIALS AND METHODS: A retrospective chart review was 
performed for patients diagnosed with retinoblastoma and managed with intra-arterial 
chemotherapy. RESULTS: The total study cohort included 207 retinoblastoma tumors of 207 eyes 
in 196 consecutive patients who underwent 658 intra-arterial chemotherapy infusions overall. Of 
these, patient weights were ≤10 kg in 69 (35.2%) and &gt;10 kg in 127 (64.8%) patients. 
Comparison (≤10 kg versus &gt;10 kg) revealed that the total number of intra-arterial 
chemotherapy infusions was 222 versus 436. Periprocedural complications were not significantly 
different (2 [0.9%] versus 2 [0.5%]; P = .49). Cumulative radiation exposure per eye was 
significantly lower in infants weighing ≤10 kg (5.0 Gym2versus 7.7 Gym2; P = .01). Patients 
weighing ≤10 kg had a greater frequency of complete tumor regression (82.6% versus 60.9%; P = 
.02). Mean fluoroscopy time was not significantly different (7.5 versus 7.2; P = .71). There was a 
significant difference in the frequency of enucleation (16 [21.6%] versus 52 [39.1%]; P = .01). 
Patients weighing ≤10 kg had greater number of aborted procedures (12 [5.4%] versus 7 [1.6%]; P 
= .01). On multivariate analysis, weight ≤10 kg was not an independent predictor of complications 
or procedure failure. CONCLUSIONS: Intra-arterial chemotherapy in patients weighing ≤10 kg is a 
safe and effective treatment. © 2020 American Society of Neuroradiology. All rights reserved. 
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Introducing System Identification Strategy into Model Predictive Control 

Wang J., Ricardo A.R.-M., Jorge J.L.S. 

Article 

As system identification theory and model predictive control are belonged to two different 
research fields separately, so one gap exists between these two subjects. To alleviate this gap 
between them, one new idea proposed in this paper is to introduce system identification theory 
into model predictive control. As the most important element in model predictive control is the 
prediction of the output value for a nonlinear system, then the problem of deriving the prediction 
of the output value can be achieved by system identification theory. More specifically, a Bayesian 
approach is applied for the nonparametric estimation by modeling the prediction as realizations of 
zero mean random fields. Through comparing this kind of prediction corresponding to this 
Bayesian approach and the former direct weight optimization identification for nonlinear system, 
the authors see that if the unknown weights are chosen appropriately, these two approaches are 
equivalent to each other. Based on the obtained prediction of the output value, the authors 
substitute this prediction of the output value into one cost function of model predictive control, 
and then a quadratic programming problem with inequality constraints is formulated. When to 
solve this quadratic programming problem, a detailed process about how to derive its dual form is 
given. As the dual problem has a simple constraint set, it is amenable to the use of the common 
Gauss-Seidel algorithm, whose convergence can be shown easily. Finally, one simulation example 
confirms the proposed theoretical results. © 2020, The Editorial Office of JSSC & Springer-Verlag 
GmbH Germany. 
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Inventory models for perishable items with advanced payment, linearly time-
dependent holding cost and demand dependent on advertisement and 

selling price 

Al-Amin Khan M., Shaikh A.A., Konstantaras I., Bhunia A.K., Cárdenas-Barrón L.E. 

Article 

Advertisement is one of the most effective ways to spread out the popularity of the product for all 
categories of customers. Consequently, this has a direct impact to aggrandize product's demand to 
a great extent. On the other hand, if the maximum lifetime of a product is expired once then it can 
neither be useable nor be re-useable. Thus the date of maximum life time of the product is an 
essential issue in inventory management. Advance payment is another important factor among 
interrelation of suppliers and retailers for a highly demanding seasonal product. Combining these 
issues, two different inventory models for perishable items are formulated under linearly time-
dependent increasing holding cost whereas demand of the product is dependent on the selling 
price of the product and the frequency of advertisement as well. In the first model, shortages are 
not considered whereas in the second one, partial backlogged shortages are incorporated. In both 
cases, the optimality of the proposed inventory models is discussed theoretically along with its 
solution algorithm. To validate the proposed models, three numerical examples are solved. Finally, 
the effect of changes of different parameters is studied numerically to perform a sensitivity 
analysis and a fruitful conclusion is done. © 2020 Elsevier B.V. 
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Investigating the mullins effect and energy dissipation in magnetorheological 
polyurethane elastomers 

Elías-Zúñiga A., Palacios-Pineda L.M., Perales-Martínez I.A., Martínez-Romero O., Olvera-Trejo D., 
Jiménez-Cedeño I.H. 

Article 

The aim of this article was to investigate the mechanical performance of magnetorheological 
polyurethane elastomers reinforced with different concentrations of carbonyl iron microparticles 
(CIPs) in which stress softening, energy dissipation, residual strains, microparticles orientation, and 
magnetic flux density effects will be considered. Other aspects, such as the determination of the 
dissipated energy during cyclic loading and unloading, were investigated by considering a pseudo-
elastic network model that takes into account residual strains, magnetic field intensity, and the 
isotropic and anisotropic material behavior. Theoretical predictions confirmed that the material 
shear modulus becomes sensitive not only for higher concentrations of CIPs added into the 
elastomer material matrix, but also to the magnetic flux intensity that induces attractive forces 
between CIPs and to the strong bonds between these and the elastomer matrix. It was also found 
that the addition of CIPs when embedded into the polymer matrix with a predefined orientation 
enhances the material shear modulus as well as its capacity to dissipate energy when subjected to 
magnetic flux density in loading and unloading directions. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Investigating the stability of icosahedral Ni13–xCux (x = 1–12) bimetallic 
nanoclusters supported on defective graphene: Insights from first-principles 

calculations 

Montejo-Alvaro F., Rojas-Chávez H., Herrera-Rivera R., Mtz-Enriquez A.I., Cruz-Martínez H., 
Medina D.I. 

Article 

Density-functional theory calculations were carried out to investigate the structural and electronic 
properties of icosahedral monometallic M13 (M = Ni or Cu) and bimetallic Ni13–xCux (x = 1–12) 
nanoclusters, as well as their stabilities when they are adsorbed onto defective graphene. In order 
to investigate the properties of the mentioned nanoclusters, the spin multiplicity (SM), average 
bond lengths (ABL), and binding energy per atom (BE/A) were calculated. To study the stability of 
the Ni13–xCux (x = 1–12) bimetallic nanoclusters adsorbed on defective graphene, two ways (via 
Ni and via Cu) of interaction between the bimetallic nanoclusters and defective graphene were 
investigated. Evidence indicated that when the number of Cu atoms in the Ni13–xCux (x = 1–12) 
nanoclusters increased, so did the ABL, whereas BE/A tended to decrease. Moreover, the 
bimetallic nanocluster and defective graphene interaction via Ni is energetically favored over its 
counterpart via Cu. This difference may be attributed to the fact that there is a higher charge 
transfer between bimetallic nanocluster and defective graphene in the interaction via Ni than in 
the interaction via Cu. © 2019 Elsevier B.V. 
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Investigation of Microstructure, Mechanical Properties, and Numerical 
Modeling of Ti6Al4V Joints Produced by Friction Stir Spot Welding 

García-Castillo F.A., Reyes L.A., Garza C., López-Botello O.E., Hernández-Muñoz G.M., Zambrano-
Robledo P. 

Article 

In this work, lap-joined titanium alloy sheets have been successfully spot welded using friction stir 
spot welding (FSSW). Fully consolidated spot welds of thin Ti6Al4V sheets were obtained with a 
convex scrolled polycrystalline cubic boron nitride probe. The influence of processing parameters 
on FSSW was evaluated through a finite element analysis (FEA). Numerical results showed that von 
Mises stress and strain distributions were non-symmetric in the stir zone, whereas higher 
temperatures were observed in the region next to the tool pin. The welding microstructures 
showed different effects due to temperature gradients and material flow. The tool configuration 
played a significant role when determining the spot weld quality, since it directly influences the 
flow behavior of FSSW. It was observed that, in the stir zone, the microstructure suffered a 
transformation from α to β. The effect of welding parameters and the development of a FEA for 
the friction stir spot process were explored in the current investigation. © 2020, ASM 
International. 
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Investigation of the mechanical properties of parts fabricated with ultrasonic 
micro injection moldingprocess using polypropylene recycled material 

Gaxiola-Cockburn R., Martínez-Romero O., Elías-Zúñiga A., Olvera-Trejo D., Reséndiz-Hernández 
J.E., Soria-Hernández C.G. 

Article 

This research focuses on investigating how physical and mechanical properties of polypropylene 
(PP) recycled material are modified when ultrasonic micro injection molding (UMIM)technology is 
used to produce material specimens. Experimental characterization by differentialscanning 
calorimetry (DSC), thermogravimetric analysis (TGA), Fourier transform infrared (FTIR)spectra, and 
rheology tests show that the fabricated PP samples were able to withstand up to fivetimes 
recycled processing before some signs of mechanical and physical properties degradation 
areobserved. Surprisingly, uniaxial extension tests show an increase of 3.07%, 10.97% and 27.33% 
forYoung's modulus, yield stress and ultimate stress values, respectively, and a slight reduction of 
1.29%for the samples elongation at break when compared to the experimental data collected 
from virginmaterial samples. The improvement of these mechanical properties in the recycled 
samples suggeststhat ultrasonic microinjection produces a mechano-chemical material change. © 
2020 by the authors. 
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In-vitro evaluation of anti-bacterial, anti-biofilm and cytotoxic activity of 
naturally inspired Juglans regia, Tamarix aphylla L., and Acacia modesta with 

medicinal potentialities 

Khalid M., Bilal M., Munir H., Shah S.Z.H., Khurshid M., El-Shazly M., Iqbal H.M.N. 

Article 

The usefulness of medicinal plants has evoked increasing research interests to combat 
antimicrobial resistance. The current work reports on the in vitro bioactive activities, i.e., 
antibacterial, anti-biofilm and cytotoxicity evaluation of three medicinal plants. Extracts from 
different plant parts (leaves, stems, and root barks) were obtained using different solvents, such 
as methanol, ethanol, and water. The methanolic extracts of bark of Juglans regia and Tamarix 
aphylla L., whereas the stem of Acacia modesta (Wall.) exhibited the highest antibacterial activity. 
The maximum zone of inhibition, i.e., 21.8±0.76 mm was observed against H. influenza for a 
methanolic extract of J. regia. Similarly, the maximum inhibition zones of ethanolic extract of T. 
aphylla L. against A. baumannii and methanolic extract of A. modesta against S. aureus were 
recorded. Notably, a higher anti-biofilm potential of the methanolic extract of J. regia was 
recorded against six pathogenic strains. Finally, the cytotoxicity of plants extracts was evaluated by 
testing the hemolytic activity against human erythrocytes, that displayed the negligible percent 
lysis of RBCs. In conclusion, the results of this study provided information related to the possible 
use of some medicinal plants in the treatment of microbial related ailments. © The Author(s) 
2020. 
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Involvement of the food industry in nutrition conferences in Latin America 
and the Caribbean 

Mialon M., Jaramillo Á., Caro P., Flores M., González L., Gutierrez-Gómez Y., Lay L., López-Arana S., 
López-Bautista F., Mata C., Moliterno P., Palomares L., Páramo K., Rauber F., Rivas-Marinõ G. 

Article 

Objective: Identify and characterise the food industry's involvement in nutrition and dietetics 
national and regional events in Latin America and the Caribbean. Design: Between February and 
April 2020, we conducted desk-based searches for nutrition and dietetics events held in the region 
between January 2018 and December 2019. Online freely accessible, publicly available information 
was collected on the involvement of the food industry through: Sponsorship of events; 
sponsorship of sessions; speakers from the food industry; scholarships, fellowship, grants, awards 
and other prizes and; exhibition space/booths. Setting: Nutrition and dietetics events in Latin 
America and the Caribbean. Results: Thirty-one events held in twenty countries of the region had 
information publicly available online at the period of data collection. There was a lack of 
transparency on the involvement of industry actors in these events. When information was 
publicly available, we found that a total of ninety-two food industry actors sponsored 88 % of 
these events. Conclusions: There is a mostly unreported, but likely extensive, involvement of food 
industry actors in nutrition and dietetics events in Latin America and the Caribbean. © The 
Author(s), 2020. Published by Cambridge University Press on behalf of The Nutrition Society. 
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Is holographic teaching an educational innovation? 

Paredes S.G., Vázquez N.R. 

Article 

The objective of this exploratory study was to know to what extent holographic teaching, as an 
educational innovation in physics class, impacts student learning in higher education. Through a 
mixed-methods approach in a sample of 311 students, this study provided a validated model to 
evaluate technology-enhanced learning environments that included a virtual-presence teaching 
tool, and assessing factors like social presence, flow experience, student engagement, and learning 
outcomes in a single instrument specially developed for this purpose. The quantitative results 
showed that holographic teaching by itself does not improve student learning outcomes, nor does 
it make them worse. However, the students exposed to holographic teaching reported higher 
levels of learning flow experience versus the ones taking only the traditional modality classes. 
Student engagement, on the other hand, was not statistically different when the two groups were 
compared. In the avatar sessions, high levels of social presence were identified. It can be 
concluded that when implementing an innovation like holographic teaching in higher education, it 
is also important to consider non-technological factors like the teacher’s experience and the 
pedagogical approach in order to impact student performance positively. © 2020, Springer-Verlag 
France SAS, part of Springer Nature. 
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Is Optimum Always Optimal? A Revisit of the Mean-Variance Method under 
Nonlinear Measures of Dependence and Non-Normal Liquidity Constraints 

Al Janabi M.A.M. 

Article 

We develop a model for optimizing multiple-asset portfolios with semi-parametric liquidity-
adjusted value-at-risk (LVaR), whereby linear correlations are substituted by the multivariate 
nonlinear Kendall's tau dependence measure, under multiple credible operational and budget 
constraints. When considering a diversified large portfolio of international stock markets of both 
developed and emerging economies and commodities, under both regular and stressed market 
perspectives, the obtained results consistently confirm the dominance of our modeling algorithms 
relative to other competing portfolio strategies, including the traditional mean-variance VaR 
approach and global minimum-variance portfolios. The obtained results are robust to different 
trading scenarios and promising for practical optimization techniques in large multiple-asset 
portfolios and operation research models in financial institution management. © 2020 John Wiley 
& Sons, Ltd. 
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Isolation of wheat mutants with higher grain phenolics to enhance anti-
oxidant potential 

Wang C.-Y., Chen Z.-Z., Guo Y.-X., Sun H.-J., Zhang G.-L., Kuang M.-A., Yang S.-X., Li X.-M., Díaz de la 
Garza R.I., Gou J.-Y. 

Article 

Present in many plant foods, biogenic phenolic compounds are important bioactive phytonutrients 
with high anti-oxidant activity and thereby are praised for their health-promoting properties. 
However, current food nutrient improvement by high phenolic content in staples is limited by the 
shortage of genetic resources rich in phenolic compounds. To resolve this obstacle, we developed 
a non-destructive massive analytical approach to screen wheat phenolic mutants. In grains, 
multiple mutant lines showed significantly higher contents of flavonoids or cell wall-bound 
phenolic esters. Moreover, five mutants showed higher anti-oxidant potentials in wall-bound 
phenolic compounds ranging from 15% to 20%, with the maximal close to natural black wheat. In 
contrast to black wheat, two mutants accumulated higher phenolic compounds in the endosperm. 
lrf4 was mapped by BSR to a concentrated genomic region in the short arm of chromosome 1A. 
The present work represents an efficient high-throughput strategy to increase wheat anti-oxidant 
potential through traditional mutagenesis. © 2019 Elsevier Ltd 
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Isolation, identification and antimicrobial evaluation of bactericides secreting 
Bacillus subtilis natto as a biocontrol agent 

Zhang J., Bilal M., Liu S., Zhang J., Lu H., Luo H., Luo C., Shi H., Iqbal H.M.N., Zhao Y. 

Article 

Herein, a bactericide-secreting Bacillus strain, potentially useful as a biocontrol agent, was isolated 
from the commercial Yanjing Natto food. Following the biochemical and physiological evaluation, 
the molecular identification was performed using 16S rDNA sequencing of polymerase chain 
reaction-amplified DNA that confirmed the natto isolate as Bacillus subtilis natto (B. subtilis natto). 
The biocontrol (microbial inhibitory) capability of B. subtilis natto was investigated against 
Staphylococcus aureus, Escherichia coli, Salmonella typhimurium, and yeast (Yarrowia lipolytica) 
and recorded. The antimicrobial activity of B. subtilis natto was further enhanced by optimizing 
the growth medium for optimal bactericides secretion. Under optimized conditions, B. subtilis 
natto exhibited much higher inhibitory activity against S. aureus with a zone of inhibition diameter 
up to 27 mm. After 48 h incubation, the optimally yielded B. subtilis natto broth was used to 
extract and purify the responsible bactericides by silica gel column chromatography, gel column 
chromatography, and semi-preparative high-performance liquid chromatography. Structural 
identification of purified bactericides (designated as NT-5, NT-6, and NT-7) from B. subtilis natto 
was performed by 13C-nuclear magnetic resonance (NMR) and mass spectral analyses. The NMR 
comparison also revealed that NT-5, NT-6, and NT-7 had identical structures, except for the fatty 
chain. In summary, the present study suggests the improved biocontrol and/or microbial inhibitory 
potential of newly isolated bactericides secreting B. subtilis natto. © 2020 by the authors. 
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Isospectral and square-root Cholesky photonic lattices 

Martinez Berumen P.I., Rodríguez-Lara B.M. 

Article 

Cholesky factorization provides photonic lattices that are the isosectral partners or the square root 
of other arrays of coupled waveguides. The procedure is similar to that used in supersymmetric 
quantum mechanics. However, Cholesky decomposition requires initial positive-definite mode-
coupling matrices and the resulting supersymmetry is always broken. That is, the isospectral 
partner has the same range as that of the initial mode-coupling matrix. It is possible to force a 
decomposition where the range of the partner is reduced but the characteristic supersymmetric 
intertwining is lost. As an example, we construct a Cholesky isospectral partner and the square 
root of a waveguide necklace with cyclic symmetry. We use experimental parameters from the 
telecommunication C band to construct a finite-element model of these Cholesky photonic lattices 
to good agreement with our analytic prediction. © 2020 American Physical Society. 
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It is not a game: soccer and China’s search for world hegemony 

Lemus Delgado D., Valderrey Villar F.J. 

Article 

Recent signings of well-recognized soccer players and the acquisition of clubs in Europe from 
Chinese business tycoons have captured the attention of soccer fans, worldwide. This paper looks 
beyond the widely published details of those transactions trying to unveil the fundamental 
reasons for the government`s support of its local league. This article proposes that the Chinese 
government intends to reach a soccer superpower status, as part of a broader plan for securing 
global hegemony. The research draws upon the theoretical assumptions of neo-Gramscian 
interpretation, with hegemony seen as an expression of consent from a broader base. The 
hegemon state does not need to use military or economic force, as power itself comes from the 
recognition of its superiority. The paper also describes the challenges for the People's Republic of 
China (PRC) in the process of consolidation as a soccer superpower, as well as the long journey 
lying ahead before achieving success in major competitions. © 2018, © 2018 Informa UK Limited, 
trading as Taylor & Francis Group. 
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ITS2 ribotyping, in vitro anti-inflammatory screening, and metabolic profiling 
of fungal endophytes from the Mexican species Crescentia alata Kunth 

Flores-Vallejo R.D.C., Folch-Mallol J.L., Sharma A., Cardoso-Taketa A., Alvarez-Berber L., Villarreal 
M.L. 

Article 

Endophytic fungi represent a promising biotechnological tool to identify and produce in large scale 
novel anti-inflammatory bioactive compounds. In this study, Crescentia alata Kunth was selected 
following the ethnomedical criteria and a total of 219 isolates grouped in 86 morphotypes were 
obtained. From these, 44 isolates that presented a pigment-producing morphotype were selected 
as the screening panel. The ITS2 ribotypes of the selected endophytic fungi were annotated and 
classified phylogenetically based on a sequence-structure analysis. The isolates belonged to 17 
genera: Colletotrichum, Fusarium, Lophotrichus, Podospora, Xylaria, Diaporthe, Aspergillus, 
Periconia, Didymella, Prosthemium, Trematophoma, Cladosporium, Cercospora, 
Pseudocercosporella, Aureobasidium, Bjerkandera, and Trametes. From the anti-inflammatory 
screening with the Griess assay only 14.77% were highly active with no significant difference 
compared to indomethacin, and showed promising in vitro anti-inflammatory effect tested in 
murine macrophages induced with bacterial lipopolysaccharides (LPS). Interestingly, 11.36% of the 
extracts increased the production of nitrite on LPS-induced macrophages. None of the extracts at 
the tested concentrations presented a pro-inflammatory effect on non-induced macrophages, nor 
a cytotoxic effect (cell viability &gt;85%) in the resazurin bioassay. Metabolic profiling of the endo-
metabolome and exo-metabolome extracts using Thin Layer Chromatography (TLC), revealed that 
the exo-metanolome extracts had a relative higher number and diversity of chemical groups. The 
1H NMR metabolomic analysis showed characteristic signals that differentiate the fungal genera 
with high anti-inflammatory activity from those with the least activity. These signals could be 
associated with the group of terpenes. This is the first report on the isolation of endophytes from 
C. alata, from which 13 isolates exhibit pharmacological value as sources of potential anti-
inflammatory and immuno-modulatory compounds. These bioactive metabolites are likely to 
belong to the groups of terpenes. © 2020 SAAB 
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Kepler’s law for optical beams 

Jaimes-Nájera A., Gómez-Correa J.E., Iturbe-Castillo M.D., Jixiong P.U., Chávez-Cerda S. 

Article 

It is well known that optics and classical mechanics are intimately related. One of the most 
important concepts in classical mechanics is that of a particle in a central potential that leads to 
the Newtonian description of the planetary dynamics. Within this, a relevant result is Kepler’s 
second law that is related to the conservation of orbital angular momentum, one of the 
fundamental laws in physics. In this paper, we demonstrate that it is possible to find the 
conditions that allow us to state Kepler’s second law for optical beams with orbital angular 
momentum by analyzing the streamlines of their energy flow. We find that the optical Kepler’s law 
is satisfied only for cylindrical symmetric beams in contrast to the classical mechanics situation 
that is satisfied for the other conic geometries, namely, parabolic, elliptical and hyperbolic. We 
propose a novel approach to confirm our analytic results: we observe the propagation of the 
Arago’s spot created by a beam with orbital angular momentum as a local “light-tracer” instead of 
looking at the propagation of the whole beam. The observed patterns fully agree with the 
prediction of our formalism. © 2020 Optical Society of America under the terms of the OSA Open 
Access Publishing Agreement 
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Kinematic and dynamic design and optimization of a parallel rehabilitation 
robot 

Valdez S.I., Gutierrez-Carmona I., Keshtkar S., Hernandez E.E. 

Article 

In this paper, a method for concurrent optimum design of a complex parallel manipulator is 
introduced. The manipulator is a three-degree-of-freedom mechanism used as a walking 
rehabilitation device. The proposal deals with several optimization issues; firstly, the methodology 
is applied to a system recently designed and, in the best of our knowledge, the control policy, and 
dynamic model have not been published before, secondly, we propose an objective function 
which considers dexterity and singular manipulators, as well as energy and position error, and 
thirdly, we propose an optimization algorithm which successfully approximates the optimum 
solution, delivering low-cost feasible designs with fewer function evaluations than a comparing 
Genetic Algorithm. A set of numerical simulations validate the methodology and evidence its 
robustness since it delivers quite similar designs in several independent executions. © 2020, 
Springer-Verlag GmbH Germany, part of Springer Nature. 
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Lagrange modeling and navigation based on quaternion for controlling a 
micro AUV under perturbations 

Rodriguez J., Castañeda H., Gordillo J.L. 

Article 

This paper addresses the modeling of an autonomous underwater vehicle using quaternion 
formulation for angular position description and Lagrange method to compute the equations of 
motion. As the four parameters are dependent and generate a constraint, Lagrange multipliers are 
used with Baumgarte method to solve and stabilize the system. The dynamic model includes 
underwater effects like added mass and inertia, hydrodynamic damping, buoyancy and propeller 
forces. Moreover, a quaternion-based line of sight guidance algorithm is derived to avoid any use 
of trigonometric function and compute directly the orientation error of the underwater vehicle 
and the desired attitude in terms of quaternions. Motion control is achieved with a quaternion-
based adaptive sliding mode controller rejecting model uncertainties and water current. The 
simulation results, where the vehicle follows a sequence of way-points including vertical diving 
motion demonstrate that the proposed guidance algorithm and motion control are deeply 
relevant both in terms of effectiveness and robustness for this particular type of vehicle and 
orientation formulation. © 2019 Elsevier B.V. 
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Laparoscopic adrenalectomy in a patient with bronchogenic cyst  

Briseño-Rentería J.I., López-Verdugo J.F., Estrada-Bujanos J.M., Camacho-Trejo V.C., Castro-
Zazueta S., Quintero-Badillo J.E., Tejeda-Andrade C.F., Morales-Mondragón J.C. 

Article 

BACKGROUND: Bronchogenic cysts are congenital formations derived from anomalous fetal 
development of the tracheobronchial tree. The most common location is the chest, but they have 
been reported in the abdomen, due to delay in the migration of abdominal structures during 
gestation. CLINICAL CASE: A 53-year-old woman came to the emergency service with acute pain in 
the left renal fossa that did not respond to conventional analgesics. Computed tomography 
urography revealed a 7.1 x 4.3 x 6.0-cm, non-enhancing mass (mean density of 37HU) with well-
defined edges at the adrenal gland, suggestive of a cyst with dense content. Magnetic resonance 
imaging in the T2-weighted sequence showed a retroperitoneal mass adjacent to the internal part 
of the kidney, displacing the left adrenal gland. It measured 38 x 67 mm in diameter in the axial 
view. The T1-weighted sequence was hyperintense, but the lesion was non-enhancing, suggesting 
a cyst. Laparoscopic left adrenalectomy was performed with no intraoperative complications and 
an estimated blood loss of 100 cc. The histopathologic study diagnosis was sub-diaphragmatic 
bronchial cyst. CONCLUSIONS: Patients with bronchogenic cysts tend to be asymptomatic and 
diagnosis is usually incidental. Retroperitoneal treatment is surgical removal. Bronchogenic cysts 
should be considered in the differential diagnosis of adrenal gland masses. © 2018 Sociedad 
Mexicana de Urologia. Colegio de Profesionistas A.C. All rights reserved. 
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LAPKaans: Tool-motion tracking and gripping force-sensing modular smart 
laparoscopic training system 

Olivas-Alanis L.H., Calzada-Briseño R.A., Segura-Ibarra V., Vázquez E.V., Diaz-Elizondo J.A., Flores-
Villalba E., Rodriguez C.A. 

Article 

Laparoscopic surgery demands highly skilled surgeons. Traditionally, a surgeon’s knowledge is 
acquired by operating under a mentor-trainee method. In recent years, laparoscopic simulators 
have gained ground as tools in skill acquisition. Despite the wide range of laparoscopic simulators 
available, few provide objective feedback to the trainee. Those systems with quantitative feedback 
tend to be high-end solutions with limited availability due to cost. A modular smart trainer was 
developed, combining tool-tracking and force-using employing commercially available sensors. 
Additionally, a force training system based on polydimethylsiloxane (PDMS) phantoms for sample 
stiffness differentiation is presented. This prototype was tested with 39 subjects, between novices 
(13), intermediates (13), and experts (13), evaluating execution differences among groups in 
training exercises. The estimated cost is USD $200 (components only), not including laparoscopic 
instruments. The motion system was tested for noise reduction and position validation with a 
mean error of 0.94 mm. Grasping force approximation showed a correlation of 0.9975. 
Furthermore, differences in phantoms stiffness effectively reflected user manipulation. Subject 
groups showed significant differences in execution time, accumulated distance, and mean and 
maximum applied grasping force. Accurate information was obtained regarding motion and force. 
The developed force-sensing tool can easily be transferred to a clinical setting. Further work will 
consist on a validation of the simulator on a wider range of tasks and a larger sample of 
volunteers. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Large depth of focus plasmonic metalenses based on fresnel biprism 

Inclán Ladino A., Mendoza-Hernández J., Arroyo-Carrasco M.L., Salas-Montiel R., García-Méndez 
M., Coello V., Tellez-Limon R. 

Article 

Plasmonic metalenses are optical elements that are able to shape the amplitude and the phase of 
light with a high spatial resolution, standing as promising elements for new low-weight imaging 
technologies. A desired characteristic for metalenses is to have an extended depth of focus (DOF) 
to bring a larger tolerance of placement of the image plane, reducing image blurring and 
increasing light directivity. Based on the Fresnel biprism and using the integral equation method, 
we numerically demonstrate light focusing with cylindrical plasmonic metalenses that are able to 
generate large DOF values of up to 150λ with transmission efficiencies around 50%. The easiness 
in the design of our plasmonic metalenses represents an advantage in terms of fabrication, 
opening new possibilities for the development of small-size lenses for light focusing and imaging 
applications. © 2020 Author(s). 
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Large-Scale Generation of Human Allospecific Induced Tregs With Functional 
Stability for Use in Immunotherapy in Transplantation 

Alvarez-Salazar E.K., Cortés-Hernández A., Arteaga-Cruz S., Alberú-Gómez J., Soldevila G. 

Article 

Regulatory T cells play an important role in the control of autoimmune diseases and maintenance 
of tolerance. In the context of transplantation, regulatory T cells (Tregs) have been proposed as 
new therapeutic tools that may induce allospecific tolerance toward the graft, avoiding the side 
effects induced by generalized immunosuppressors. Although most clinical trials are based on the 
use of thymic Tregs in adoptive therapy, some reports suggest the potential use of in vitro induced 
Tregs (iTregs), based on their functional stability under inflammatory conditions, indicating an 
advantage in a setting of allograft rejection. The aim of this work was to generate and expand 
large numbers of allospecific Tregs that maintain stable suppressive function in the presence of 
pro-inflammatory cytokines. Dendritic cells were derived from monocytes isolated from healthy 
donors and were co-cultured with CTV-labeled naïve T cells from unrelated individuals, in the 
presence of TGF-β1, IL-2, and retinoic acid. After 7 days of co-culture, proliferating 
CD4+CD25++CTV− cells (allospecific iTregs) were sorted and polyclonally expanded for 6 weeks in 
the presence of TGF-β1, IL-2, and rapamycin. After 6 weeks of polyclonal activation, iTregs were 
expanded 230,000 times, giving rise to 4,600 million allospecific iTregs. Allospecific iTregs were 
able to specifically suppress the proliferation of autologous CD4+ and CD8+ T cells in response to 
the allo-MoDCs used for iTreg generation, but not to third-party allo-MoDCs. Importantly, 88.5% 
of the expanded cells were CD4+CD25+FOXP3+, expressed high levels of CCR4 and CXCR3, and 
maintained their phenotype and suppressive function in the presence of TNF-α and IL-6. Finally, 
analysis of the methylation status of the FOXP3 TSDR locus demonstrated a 40% demethylation in 
the purified allospecific iTreg, prior to the polyclonal expansion. Interestingly, the phenotype and 
suppressive activity of expanded allospecific iTregs were maintained after 6 weeks of expansion, 
despite an increase in the methylation status of the FOXP3 TSDR. In conclusion, this is the first 
report that demonstrates a large-scale generation of allospecific iTregs that preserve a stable 
phenotype and suppressor function in the presence of pro-inflammatory cytokines and pave the 
way for adoptive cell therapy with iTregs in transplanted patients. © Copyright © 2020 Alvarez-
Salazar, Cortés-Hernández, Arteaga-Cruz, Alberú-Gómez and Soldevila. 
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Laser surface texturing and electropolishing of CoCr and Ti6Al4V-ELI alloys for 
biomedical applications 

Sandoval-Robles J.A., Rodríguez C.A., García-López E. 

Article 

The interplay between a prosthetic and tissue represents an important factor for the fixation of 
orthopedic implants. Laser texturing tests and electropolishing were performed on two materials 
used in the fabrication of medical devices, i.e., CoCr and Ti6Al4V-ELI alloys. The material surface 
was textured with a diode-pumped solid state (DPSS) laser and its effect on the surface quality and 
material modification, under different combinations of laser power and marking speed, were 
investigated. Our results indicate that an increment of energy per unit length causes an 
incremental trend in surface roughness parameters. Additionally, phase transformation on the 
surface of both alloys was achieved. Chemical analysis by energy dispersive X-ray spectrometer 
(EDX) shows the formation of (Co(Cr,Mo)) phase and the M23C6 precipitate on the CoCr surface; 
while quantitative analysis of the X-ray diffractometer (XRD) results demonstrates the oxidation of 
the Ti alloy with the formation of Ti2O and Ti6O from the reduction of the α-Ti phase. The 
behaviors were both related with an increase of the energy per unit length. Control of the final 
surface roughness was achieved by an electropolishing post-treatment, minimizing the as-treated 
values. After polishing, a reduction of surface roughness parameters was obtained in a range 
between 3% and 44%, while no changes in chemical composition or present phases were 
observed. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Lasing in para-Fermi class-B microring resonator arrays 

Padrón-Godínez A., Jaramillo-Ávila B., Rodríguez-Lara B.M. 

Article 

We demonstrate lasing in arrays of microring resonators with underlying para-Fermi symmetry. 
The properties of the algebra allow the analytic prediction of propagation constants and normal 
modes of an array of passive resonators that show the optical analog of a zero-energy mode that is 
its own chiral pair. The rest of the normal modes in the linear model form chiral pairs that are 
evenly distributed around the pseudo-zero-energy mode. We use this information to construct a 
class-B laser model where even and odd sites are driven with different strength in a pattern 
following para-Fermi algebra chirality to demonstrate lasing with enhancement or suppression of 
the zero-energy mode. The former leads to lasing in the zero-energy mode for a large set of driving 
ratios and is mostly independent of initial field configurations. In contrast, the latter can lead to 
vanishing fields or lasing with either steady or strongly fluctuating fields depending on the driving 
ratios and initial field configurations. © 2020 American Physical Society. 
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Latest updates in dengue fever therapeutics: Natural, marine and synthetic 
drugs 

Hosseini S., Muñoz-Soto R.B., Oliva-Ramírez J., Vázquez-Villegas P., Aghamohammadi N., 
Rodriguez-Garcia A., Martinez-Chapa S.O. 

Article 

In this paper, we review the history of Dengue, the mechanism of infection, the molecular 
characteristics and components of Dengue, the mechanism of entry to the target cells, cyclization 
of the genome and replication process, as well as translation of the proteins for virus assembly. 
The major emphasis of this work is on natural products and plant extracts, which were used for as 
palliative or adjuvant treatment of Dengue. This review article also summarizes the latest findings 
in regards to the marine products as effective drugs to target different symptoms of Dengue. 
Furthermore, an update on synthetic drugs for treating Dengue is provided in this review. As a 
novel alternative, we describe monoclonal antibody therapy for Dengue management and 
treatment. © 2020 Bentham Science Publishers. 
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Latin America: The East Wing of the New Silk Road 

Valderrey F.J., Montoya M.A., Sánchez A. 

Article 

As the Belt and Road Initiative (BRI), or the New Silk Road, as commonly known in Western 
countries, continues to grow in size and scope, some questions remain unanswered. Most 
skepticism arises about the primary purpose of the project, the contribution of members countries 
to the overall initiative, or the involvement of those territories that are neither touched by the 
land or the maritime side of the project. Latin America, for example, has significant interaction 
with China, but few countries may soon join the project. After taking a glance on the history of the 
Silk Road and the new project, we look at the current status of the BRI, and one of the main issues 
of concern which is the lack of homogenous contribution to the initiative. For that matter, we 
propose a much-needed adjustment to the BRI, using a new tool for evaluating the participation of 
member countries. Comparisons take into account the five collaboration variables established as 
the building blocks of the BRI: policy coordination, facilities connectivity, unimpeded trade, 
financial integration, and people-to-people bond. To make a more detailed analysis, we include 
two measurement criteria per variable, which can be used either to test for suitability of new or 
existing members of the New Silk Road. A second issue under study is the feasibility analysis of the 
extension of the initiative into Latin America. We use the proposed mechanism comparing 10 
active members of the BRI versus 10 countries in Latin America. Results show the adequacy of the 
region to join the initiative. Indeed, we demonstrate that Latin America is suitable to be the East 
Wind of the BRI. © The Author(s) 2019. 
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LCAT deficiency and pregnancy: Case report 

Leal-Gonzalez R., Ramos-Reyes Á., Moncada-Madrazo M., Apodaca-Ramos I., Morales-Palomino 
K.L., Valdés-Cepeda A., Marrufo-García C.A., Rangel-Nava H.A. 

Article 

Lecithin-cholesterol acyltransferase (LCAT) deficiency is a rare autosomal recessive condition 
affecting lipid metabolism with a prevalence of less than 1:1,000,000. Described here is the case of 
a 29-year-old pregnant woman with a diagnosis of LCAT deficiency (c.140G'A in exon 4), who had 
three episodes of hypertriglyceridemia-induced pancreatitis and nephrotic-range proteinuria 
throughout the pregnancy. Furthermore, fetal ultrasounds carried out during the second and third 
trimester revealed a steady reduction in fetal growth rate, and fetal growth restriction (FGR) was 
diagnosed. The woman underwent an elective caesarean section at 33 weeks of gestation and 
delivered a healthy neonate. This case report adds knowledge of the natural history of LCAT 
deficiency during pregnancy and will be useful in future patient management. © The Author(s) 
2020. 
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Learning analytics for educational innovation: A systematic mapping study of 
early indicators and success factors 

Okoye K., Nganji J.T., Hosseini S. 

Article 

Today, theoretical and practical advancements in information and communication technologies 
(ICT) have proven to be indispensable towards achieving the goals of modern educational 
institutions including the underlying process models. There is evidence that existing technologies 
such as learning analytics (LA) can not only be used to understand the users (e.g. learners) and the 
context in which learning takes place, but also can take educators further in achieving different 
learning goals and innovation. On the one hand, there is a need for educators to adopt digital 
technologies in support of different activities that constitute educational processes; ranging from 
the changing higher institutional labour market to the rapid renovation of information systems 
and tools used to support learners. Moreover, such a requirement also relates to an educational 
community that is expected to include more proactive and creative learning strategies and 
experiences for the said stakeholders (e.g. teachers and students). On the other hand, this study 
shows that to meet those needs, learning analytics which implies measurement, collection, 
analysis, and reporting of data about the progress of stakeholders and learning contexts; is of 
importance. To this end, this paper conducts a systematic mapping study of current literature to 
determine trends in learning analytical methods and its application over the past decade. We look 
at how learning analytics has been used to support improved process monitoring and 
management (e.g. educational process innovation) within different organizational settings and 
case studies application. Consequently, this paper proposes a Learning Analytics Educational 
Process Innovation (LAEPI) model that leverages the ever-increasing amount of data that are 
recorded and stored about different learning activities or digital footprints of users within the 
educational domain to provide a method that proves to be useful towards maintaining continuous 
improvement and monitoring of different educational platforms. Thus, the notion of learning 
analytics for Educational Process Innovation in this paper. Technically, this work illustrates the 
implication of the method using dataset about online learning activities of university students for 
its experimentations and analysis. © 2020 MIR Labs. 
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Leptomeningeal Enhancement due to Neurosarcoidosis Mimicking 
Malignancy 

Saltijeral S.N., Grosu H.B., De La Garza H., O'Brien B., Iliescu G. 

Article 

The present report describes the case of a 56-year-old African American man experiencing 
progressive disequilibrium, lower extremity weakness, difficulty walking, and hearing loss. Brain 
magnetic resonance imaging showed leptomeningeal enhancement. Initial differential diagnosis 
was broad, including malignant, infectious, and inflammatory etiologies. The cerebrospinal fluid 
analyses demonstrated lymphocytic pleocytosis, hypoglycorrhachia, and hyperproteinorrachia but 
no other abnormalities. An extensive infectious disease workup was negative. Positron emission 
tomography revealed hypermetabolic lymph nodes in the right mediastinum and right hilum, 
correlating with findings on endobronchial ultrasonography. Subsequently, image-guided fine-
needle aspiration of the right upper paratracheal lymph node was performed, and biopsy studies 
showed noncaseating granulomatous inflammation. Based on the clinical picture, the diagnosis of 
neurosarcoidosis was made, and high-dose steroids were started and resulted in significant 
improvement. © 2020 Sahara N. Saltijeral et al. 
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Leveraging random forest in micro-enterprises credit risk modelling for 
accuracy and interpretability 

Uddin M.S., Chi G., Al Janabi M.A.M., Habib T. 

Article 

This paper applies the Random Forest (RF) method for the robust modelling of credit default 
prediction. This technique has been proven as an efficient classifier and can provide better 
interpretability in comparison to other classifiers. Using Chines micro-enterprise credit data set, 
this study emphasizes the multidimensional analysis of credit risk, such as the whole sample, 
subsample, and the incremental effect of the group of predictors. To that end, relative variable 
importance (RVIs) has been presented for all predictors according to the contribution in the 
prediction accuracy so that to ensure interpretability of the model. The empirical findings confirm 
that RF technique is reliable and efficient across all of the criteria used in this study. In addition, 
the examined experimental analysis indicates that non-traditional variables have a significant 
effect on the classification accuracy. Thus, this paper recommends some alternative predictors like 
the legal representative's basic information, internal non-financial factors, along with traditional 
financial variables for sustainable model development. The performance is compared from the 
perspective of five different performance measures. This modelling algorithm can be used by 
different financial markets participants to measure systematically credit default prediction of 
individual and institutional customers. © 2020 John Wiley & Sons, Ltd. 
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Liberal and Democratic Egalitarian Rights: A Critical Legal Conception 

McManus M. 

Article 

This paper defends the need for a comprehensive critique of liberalism and the liberal approach to 
rights from the political left, in the vein of classical critical legal theory. However, it argues that 
critical legal theory was limited by its frequent unwillingness to put forward a counter normative 
approach which could inspire interest and activism. The paper therefore concludes by sketching 
out a more leftist approach to rights centering on an expressivist account of human dignity. © The 
Author(s) 2020. 
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Ligninolytic Enzymes Mediated Ligninolysis: An Untapped Biocatalytic 
Potential to Deconstruct Lignocellulosic Molecules in a Sustainable Manner 

Bilal M., Iqbal H.M.N. 

Article 

Abstract: From the last two decades, white biotechnology, with particular reference to deploying 
enzyme bio-catalysis, has gained special research interest to valorize the bio-sources 
lignocellulosic biomass. In this context, ligninolytic enzymes from a white biotechnology 
background have tremendous potentialities to transform biomass following the green agenda. The 
enzyme-based white biotechnology is now considered a key endeavor of twenty-first century, as it 
offers socio-economic and environmental merits over traditional biotechnology, such as eco-
friendlier processing conditions, no/limited use of harsh chemicals/reagents, high catalytic 
turnover, high yield, cost-effective ratio, low energy costs, green alternative of complex synthesis, 
renewability, reusability, and recyclability. Research efforts are underway, around the globe, to 
exploit naturally occurring biomass, as a green feedstock and low-cost substrates, to generate 
value-added bio-products, bio-fuels, and bio-energy. One core problem in developing an eco-
friendlier and economical bioprocess is the pre-treatment of lignocellulosic biomass to entirely or 
partially remove the lignin barrier from cellulose fibers, thereby allowing the enzymes to access 
the cellulose fibers and generate the products of industrial interests. The entire process requires 
lignocelluloses deconstruction where ligninolytic enzymes in synergies with redox mediators 
systems have not explored much. The limited exploitation of ligninolytic enzymes with 
tremendous catalytic efficiencies has created a massive research gap that we have tried to cover 
herein. This review further insights the white biotechnology, also termed industrial biotechnology, 
which uses microorganisms and their unique enzyme system to facilitate the clean and sustainable 
deconstruction process. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Linseed and Complex Rosin Ester Oils Additivated with MWCNTs and 
Nanopearls for Gears/Wheel-Rail Systems 
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Villaseñor-Ortega F., Luna-Barcenas G. 

Article 

An innovative biolubricant for gears/wheel-rail systems is formulated; it is produced inexpensively 
using high-viscosity vegetable oils modified with additives of unpurified carbon nanopearls (CNPs) 
and MWCNTs produced via carbon-vapor deposition. Traditional lubricants made from non-
renewable sources can be replaced with such additive-based oils. The addition of both unpurified 
carbon nanopearls and nanotubes containing nanoparticles of Fe, Ni, Co, or SiO2 is a simple way to 
improve the tribological properties of biolubricants. Therefore, carbon nanostructures used as 
additives are not required to be purified or functionalized, thus reducing production costs. 
Tribological testing is performed with ball-on-disc, four-ball, and twin-disc machines for two high-
viscosity biolubricants. A complex rosin ester and linseed oil additivated with commercial and raw 
CNPs/MWCNTs are tested. Scanning electron microscope characterization is used to assess the 
morphology and structure of both the carbon nanopearls and the multiwalled carbon nanotube 
particles in addition to the worn metal surfaces. Additionally, X-ray diffraction, FTIR spectroscopy, 
and inductively coupled plasma atomic emission spectroscopy are used to characterize the 
MWCNTs additives. Practical Applications: Biolubricant additivation with raw unpurified MWCNTs 
and CNPs for enhanced tribological performance. Presence of Fe, Ni, Co, and Si nanoparticles helps 
fine-tune the friction coefficient and anti-wear rates. The proposed method may prove useful in 
biolubricant formulation for applications in gears/wheel-rail and metal machining systems. © 2019 
WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Literacy in the new norm: stay-home game plan for parents 

Zainuddin Z., Perera C.J., Haruna H., Habiburrahim H. 

Article 

Purpose: The purpose of this study is twofold. Firstly, this research aims at helping countries 
implement an equitable, innovative and context-appropriate stay-home game plan for the millions 
of disadvantaged and under-privileged students severely affected by the forfeiture of school 
closures; and secondly, this study proclaims that the burgeoning popularity of gamification has the 
potential to lay the bedrock foundation for ‘Literacy in the New Norm’. 
Design/methodology/approach: The temporal closure of schools around the world to limit the 
spread of the COVID-19 has resulted in massive educational disruptions triggering adverse effects 
and bringing much of education under grave threat. Through a review of the current empirical and 
conceptual literature, this study proposes a new gamification concept in a non-technology 
environment. Findings: Well underway are global dialogues that hold conversations on 
implementing mitigation strategies to counter the looming global health crisis. This has generated 
the impetus for a more concerted effort by concerned governments and international 
organizations to identify appropriate solutions for the continuity of learning so that the learning 
never stops. While educators and learners plunge further into the core of reconstructing 
education, the authors recognize that the fundamentals of technology and virtual connectivity 
have all along contributed to the multi-faceted e-learning stage set. However, concerns regarding 
the paradigm shift to remote online learning would certainly exacerbate inequalities cardinally felt 
across disadvantaged communities around the globe. Originality/value: As the world is currently 
bound by strict isolation measures, learners of all ages have been relegated to the confines of their 
homes. For the most part, the stark realities of technological mishaps that have befallen 
underprivileged school children, serve as a reminder to help target children all over the world who 
are in most peril of losing ground in terms of continued education. It is on these grounds that the 
criterion set out in this article elucidates the nature and scope of a supplementary stay-home 
game plan detailing the use of game affordances that bear intelligently in the creation of home-
based activities for parents to give it their best effort in fostering a collaborative and meaningful 
parent-child relationship that spawns the new language of literacy in the new norm. © 2020, 
Emerald Publishing Limited. 
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Local entrepreneurial ecosystems as configural narratives: A new way of 
seeing and evaluating antecedents and outcomes 

Muñoz P., Kibler E., Mandakovic V., Amorós J.E. 

Article 

This paper develops and applies a new evaluative approach to local entrepreneuriale cosystems, 
as configural narratives. We examine how configurations of local entrepreneurial ecosystem 
attributes, as evaluated by local experts, support or hinder the emergence of new and innovative 
firms. Drawing on sociology of place, we present a novel configurational comparative analysis of 
local experts' evaluation of their ecosystems in Chile. Our proposed approach to entrepreneurial 
ecosystems helps us uncover two counterintuitive findings and so elaborateon interferences that 
have not yet been addressed through conventional concepts, methods and data. First, we reveal 
three distinct ecosystem types explaining different local levels of new firm activity: Active self-
propelled, Indulged and Passive self-absorbed. The internal composition of these types change 
when only innovative and high growth firms are taken into consideration. Second, we show why, 
when seen as configural narratives, ecosystem attributes that have been assumed necessary play 
only a peripheral role. Our study demonstrates a split picture against seemingly similar outcomes 
and homogenous local contexts, contributing to the advancement of entrepreneurial ecosystem 
theory, observation and assessment. © 2020 Elsevier B.V. 
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Localization Based on Probabilistic Multilateration Approach for Mobile 
Wireless Sensor Networks 

Mass-Sanchez J., Vargas-Rosales C., Ruiz-Ibarra E., Garcia-Berumen A., Espinoza-Ruiz A. 

Article 

Localization is one of the main problems in Mobile Wireless Sensor Networks, since it provides the 
location of an event occurrence. This paper presents a performance evaluation of the localization 
algorithms: Multilateration Algorithm, Weighted Multilateration Algorithm and Probabilistic 
Multilateration Algorithm (PMA). In addition, we propose an Improved Probabilistic 
Multilateration Algorithm that decreases the localization error of the interest node by using an 
approach that computes iteratively the position of a node of interest until it reaches the solution 
that minimizes the localization error. The proposed approach regards the noisy environment by its 
impact on a correlation matrix that involves the variance of the separation distance between the 
node of interest and the respective reference nodes (RNs). Furthermore, we also introduce a 
constant parameter called damping factor; which enhances the convergence of the localization 
algorithm providing the solution that minimizes the localization error. In this study, we evaluate 
localization algorithms in a single-hop and multi-hop scenarios considering a distribution with solid 
geometry of the RNs and randomly distributed RNs in both scenarios. The results we obtained 
show that our proposed algorithm Improved PMA presents a better performance according to the 
Normalized Root Mean Squared Error varying the number of reference nodes and noise 
proportion. © 2013 IEEE. 
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Long-term preservation of hydrogenogenic biomass by refrigeration: 
Reactivation characteristics and microbial community structure 

García-Depraect O., Diaz-Cruces V.F., Rene E.R., Castro-Muñoz R., León-Becerril E. 

Article 

The aim of this work was to evaluate the feasibility of preserving and readily supplying a 
hydrogenogenic consortium by refrigeration at 4 °C for a prolonged time of up to 30 months. 
Hydrogen production capacity during storage was evaluated in batch dark fermentation tests using 
lactose and compared to that of fresh inoculum. Throughout the storage, the refrigerated 
consortium maintained its functionality after reactivation. Following 730 days of storage, the 
activated consortium retained 92.1% of the initial hydrogen production capacity, yielding 2.1 mol 
H2/mol lactose. Molecular analyses suggested that microbial composition changed over time, 
being the process driven by microorganisms present in the mother culture, particularly Clostridium 
and other non‑hydrogen-producing bacteria such as lactic acid bacteria, which were able to 
survive and recover from storage. The proposed preservation approach could provide active 
hydrogenogenic biomass for being used in practice to restart-up, bioaugment and operate 
reactors under seasonal conditions. © 2020 Elsevier Ltd 
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Loss of dystroglycan drives cellular senescence via defective mitosis-
mediated genomic instability 

Jimenez-Gutierrez G.E., Mondragon-Gonzalez R., Soto-Ponce L.A., Gómez-Monsiváis W.L., García-
Aguirre I., Pacheco-Rivera R.A., Suárez-Sánchez R., Brancaccio A., Magaña J.J., Perlingeiro R.C.R., 

Cisneros B. 

Article 

Nuclear β-dystroglycan (β-DG) is involved in the maintenance of nuclear architecture and function. 
Nonetheless, its relevance in defined nuclear processes remains to be determined. In this study we 
generated a C2C12 cell-based DG-null model using CRISPR-Cas9 technology to provide insights into 
the role of β-DG on nuclear processes. Since DG-null cells exhibited decreased levels of lamin B1, 
we aimed to elucidate the contribution of DG to senescence, owing to the central role of lamin B1 
in this pathway. Remarkably, the lack of DG enables C2C12 cells to acquire senescent features, 
including cell-cycle arrest, increased senescence-associated-β-galactosidase activity, 
heterochromatin loss, aberrant nuclear morphology and nucleolar disruption. We demonstrated 
that genomic instability is one driving cause of the senescent phenotype in DG-null cells via the 
activation of a DNA-damage response associated with mitotic failure, as shown by the presence of 
multipolar mitotic spindles, which in turn induced the formation of micronuclei and γH2AX foci 
(DNA-damage marker), telomere shortening and p53/p21 upregulation. Altogether, these events 
might ultimately lead to premature senescence, impeding the replication of the damaged genome. 
In summary, we present evidence supporting a role for DG in protecting against senescence, 
through the maintenance of proper lamin B1 expression/localization and proper mitotic spindle 
organization. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Lower urinary tract and gastrointestinal dysfunction are common in early 
parkinson's disease 

Martinez-Ramirez D., Velazquez-Avila E.S., Almaraz-Espinoza A., Gonzalez-Cantú A., Vazquez-
Elizondo G., Overa-Posada D., Cervantes-Arriaga A., Rodriguez-Violante M., Gonzalez-Gonzalez M. 

Article 

Purpose. Autonomic dysfunction is a common nonmotor feature and early manifestation of 
Parkinsons disease (PD). Autonomic dysfunction in PD is associated with a worse prognosis. We 
sought to characterize autonomic dysfunction and identify associated factors in patients with early 
PD. Methods. An observational, cross-sectional, descriptive, and analytical study was conducted to 
evaluate patients with early PD from the Parkinsons Progression Markers Initiative. We utilized the 
Scales for Outcomes in Parkinsons Disease-Autonomic dysfunction questionnaire to determine the 
prevalence and frequencies of autonomic symptomatology. The cohort was grouped into high and 
low dysautonomic scores. A regression model identified variables that independently explained 
dysautonomic scores in our early PD cohort. Results. 414 PD patients had a mean age of 61.1 (SD 
9.7) years at diagnosis and mean disease duration of 6.7 (SD 6.6) months. Among all patients, 
43.7% (181/414) had high dysautonomic scores. Urinary and gastrointestinal symptoms were the 
most prevalent and frequently reported dysautonomic symptoms. Patients with fatigue (beta = 
4.28, p<0.001), probable rapid eye movement sleep behavior disorder (beta = 2.71, p<0.001), 
excessive daytime sleepiness (beta = 1.88,p=0.039), impulsivity and compulsivity (beta = 2.42, 
p<0.001), and increasing age (beta = 1.05, p<0.001) were more likely to have high dysautonomic 
scores. Conclusion. Lower urinary tract and gastrointestinal symptoms are prevalent and frequent 
in early PD patients. Fatigue, sleep disorders, impulsivity and compulsivity, and age are predictors 
of autonomic dysfunction. Autonomic symptoms predominated in this group of early PD patients 
in the disease course and were associated with more severe disease. © 2020 Daniel Martinez-
Ramirez et al. 
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Low-quality management of Marine Protected Areas in the North-East 
Atlantic 

Álvarez-Fernández I., Freire J., Sánchez-Carnero N. 

Article 

The effectiveness of a marine protected area (MPA) requires adequate management plans (MgPs), 
good management performance and effective governance. This study diagnosed management 
quality on 126 MPAs and 57 MgPs in four countries in the NE Atlantic Ocean (France, England, 
Spain and Portugal) by adapting the MPA Management Effectiveness Assessment Tool to assess 
management quality, and management effort, strengths and weaknesses. Despite the fact that 
these MPAs were, in 2013, on average 14-year old, fewer than 30% showed sufficient 
management capacity, 18% showed operational management, and only 3% showed effective 
management. Therefore, 70% could be considered unmanaged or “paper” reserves. Among their 
strengths, MPAs were in general well legislated in the four countries and had operational 
management bodies in France and England. However three key factors need to be improved in all 
countries: (i) periodic MgP updated; (ii) periodic MPA monitoring and assessment; and (iii) 
education and communication activities. Enforcement should be improved in England, France and 
Portugal; Portugal and Spain also need to improve the management body and England and 
Portugal the community participation. © 2020 Elsevier Ltd 
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Low-sugar content betaxanthins extracts from yellow pitaya (Stenocereus 
pruinosus) 

Sandate-Flores L., Rodríguez-Rodríguez J., Velázquez G., Mayolo-Deloisa K., Rito-Palomares M., 
Torres J.A., Parra-Saldívar R. 

Article 

Consumer preferences, and potential health risks associated with the consumption of synthetic 
food colors, explain the commercial interest in alternatives from natural sources. Betaxanthins 
from cactus fruit have been used to color food products, but sugars are not usually removed from 
these extracts leading to processing and formulation challenges. In this study, low-sugar 
betaxanthin preparations were obtained from a crude yellow pitaya Stenocereus pruinosus extract 
using aqueous two-phase systems (ATPS). This study focuses on the effect of the salts and polymer 
choice (polyethylene glycol (MW 1000; PEG1000) or polyalkylene glycol copolymer (MW 3930, 
UCON), tie line length (TLL), phase volume ratio (Vr), and crude extract percentage on the 
partitioning of betaxanthins and sugars in the crude extract. PEG1000-phosphates were more 
suitable than UCON-salts for the extraction of betaxanthin. Multivariate analysis of variance 
(MANOVA, α = 0.05) showed that TLL, Vr and crude extract concentration effects were statistically 
significant (P &lt; 0.05). The correlation with Vr, crude extract concentration, and TLL was 
determined by multiple linear regression. The desirability function was used to identify an ATPS 
(TLL = 37.7 %, Vr = 0.3, and 7 % crude extract) yielding a top phase with minimum total sugar (2.8 
%) and maximum betaxanthin content (52.3 %). © 2020 Institution of Chemical Engineers 
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Lumbar Salmonella osteomyelitis with psoas muscle abscess in a patient with 
prostate cancer 

Lucia M.-H., Manuel P.-S.J., Angel L.-I.J., Gabriel G.-S., Javier G.-C. 

Article 

Salmonella osteomyelitis is a rare clinical entity more commonly described in grounds of sickle cell 
disease however some cases has been described in patients without this pathology but an 
immunocompromised state, which also predisposes to the development of a psoas abscess. We 
present the case of a 77-year-old man with persistent hip pain and recent diagnosis of prostate 
cancer who developed lumbar osteomyelitis and a secondary psoas abscess due contiguous 
spread. Treatment included a third-generation cephalosporine and fluoroquinolone without 
surgical drainage with a good prognosis overall. © 2020 The Authors 
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Machine learning based novel cost-sensitive seizure detection classifier for 
imbalanced EEG data sets 

Siddiqui M.K., Huang X., Morales-Menendez R., Hussain N., Khatoon K. 

Article 

Epilepsy is one of the most prevalent neurological disorders. Its accurate detection is a challenge 
since sometimes patients do not experience any prior alert to identify a seizure. 
Electroencephalography (EEG) recordings are used for seizure detection, but these are usually of 
longer duration, and as a result, the behavior of the inherent data set is highly imbalanced. To 
detect seizures in such a scenario is a challenging task; using a typical classifier such as decision 
tree and decision forest can result in highly skewed class value (non-seizure), causing incorrect 
detection of epileptic patients. To solve this, a cost-sensitive learning method with a random 
forest was used. An algorithm that helps in seizure detection by penalizing the cost of a false 
negative concerning the duration of an EEG recording was proposed. The experimental results 
show that executing the classifier without penalty or inadequate penalties to the cost matrix is not 
a satisfactory solution. As a result, the algorithm provides up to 100% recall, which means all the 
seizure seconds are detected. The proposed method substantiates achieving higher actual seizure 
detection rates; the imposed penalty should be equal to the time duration of the EEG recordings 
(in seconds) for a patient. Hence, it can be potentially applied to the pre-consultation to the 
neurologist at the Outpatient Department for the actual seizure detection cases and refer them to 
the neurology department for further consultation. © 2020, Springer-Verlag France SAS, part of 
Springer Nature. 
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Management of acute ischemic stroke in patients with COVID-19 infection: 
Insights from an international panel 

Qureshi A.I., Abd-Allah F., Al-Senani F., Aytac E., Borhani-Haghighi A., Ciccone A., Gomez C.R., 
Gurkas E., Hsu C.Y., Jani V., Jiao L., Kobayashi A., Lee J., Liaqat J., Mazighi M., Parthasarathy R., 

Miran M.S., Steiner T., Toyoda K., Ribo M., Gongora-Rive 

Article 

Objective: To present guidance for clinicians caring for adult patients with acuteischemic stroke 
with confirmed or suspected COVID-19 infection. Methods: The summary was prepared after 
review of systematic literature reviews,reference to previously published stroke guidelines, 
personal files, and expert opinionby members from 18 countries. Results: The document includes 
practice implications for evaluation of stroke patientswith caution for stroke team members to 
avoid COVID-19 exposure, during clinicalevaluation and conduction of imaging and laboratory 
procedures with specialconsiderations of intravenous thrombolysis and mechanical thrombectomy 
in strokepatients with suspected or confirmed COVID-19 infection. Results: Conclusions—The 
summary is expected to guide clinicians caring for adult patientswith acute ischemic stroke who 
are suspected of, or confirmed, with COVID-19infection. © 2020 Elsevier Inc. 
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Management of acute ischemic stroke in patients with COVID-19 infection: 
Report of an international panel 

Qureshi A.I., Abd-Allah F., Al-Senani F., Aytac E., Borhani-Haghighi A., Ciccone A., Gomez C.R., 
Gurkas E., Hsu C.Y., Jani V., Jiao L., Kobayashi A., Lee J., Liaqat J., Mazighi M., Parthasarathy R., 

Steiner T., Suri M.F.K., Toyoda K., Ribo M., Gongora-Riv 

Article 

Background and purpose: On 11 March 2020, World Health Organization (WHO) declared the 
COVID-19 infection a pandemic. The risk of ischemic stroke may be higher in patients with COVID-
19 infection similar to those with other respiratory tract infections. We present a comprehensive 
set of practice implications in a single document for clinicians caring for adult patients with acute 
ischemic stroke with confirmed or suspected COVID-19 infection. Methods: The practice 
implications were prepared after review of data to reach the consensus among stroke experts 
from 18 countries. The writers used systematic literature reviews, reference to previously 
published stroke guidelines, personal files, and expert opinion to summarize existing evidence, 
indicate gaps in current knowledge, and when appropriate, formulate practice implications. All 
members of the writing group had opportunities to comment in writing on the practice 
implications and approved the final version of this document. Results: This document with 
consensus is divided into 18 sections. A total of 41 conclusions and practice implications have been 
developed. The document includes practice implications for evaluation of stroke patients with 
caution for stroke team members to avoid COVID-19 exposure, during clinical evaluation and 
performance of imaging and laboratory procedures with special considerations of intravenous 
thrombolysis and mechanical thrombectomy in stroke patients with suspected or confirmed 
COVID-19 infection. Conclusions: These practice implications with consensus based on the 
currently available evidence aim to guide clinicians caring for adult patients with acute ischemic 
stroke who are suspected of, or confirmed, with COVID-19 infection. Under certain circumstances, 
however, only limited evidence is available to support these practice implications, suggesting an 
urgent need for establishing procedures for the management of stroke patients with suspected or 
confirmed COVID-19 infection. © 2020 World Stroke Organization. 
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Managerial perceptions of the strategic relevance of resources and 
capabilities and its configuration for firm competitiveness: an exploratory 

study 

Bayon M., Aguilera P. 

Article 

Purpose: Highlighting the important role of managerial action in resource orchestration, the 
purpose of this paper is to explore how differences in managerial perceptions about the strategic 
relevance of resources and capabilities influences the resource configurations in SMEs from an 
emerging economy context. Design/methodology/approach: Using a survey-based instrument that 
was developed by the Global Competitive project (www.gcp.org), the authors identify 62 Mexican 
SMEs and perform a cluster analysis based on firm size and age and estimate the competitiveness 
of the SMEs in each cluster. Findings: The results of our cluster analysis indeed suggest the 
existence of four configurations of SMEs based on the managerial perceptions of the value 
creating potential of the different resources and capabilities at the firms' disposal. The authors 
find evidence that managerial perception of the strategic relevance of resources and capabilities at 
a firm's disposal could influence firm-level competitiveness. Managers of firms that perceive high 
value or importance to the resources and capabilities, considered the ten resource pillars for 
competitiveness in this study, are also likely to be the most competitive. Research 
limitations/implications: This study is exploratory in nature and intends to provide an initial and 
more descriptive analysis of SME competitiveness in an emerging economy context. Additionality, 
the study does not take into account the effect of industry membership. Originality/value: The 
choice of an emerging economy that are often characterized by asymmetric information and 
informal rules and regulations provides an original context for an understudied area of research in 
firm-level competitiveness. © 2020, Emerald Publishing Limited. 
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Manufacturing effects on fatigue strength 

Jimenez-Martinez M. 

Article 

The fatigue strength of a component is affected by parameters such as geometry, applied loads 
and material. Although it is theoretically possible to have the same fatigue life in components from 
the same production lot, there is likely scatter in the measurements of fatigue. The scatter can 
influence the expected fatigue life, change the S-N curve for the component and adversely impact 
the stress amplitude axis. In this work, the effect of manufacturing on the fatigue life of a rear axle 
stabilizer is analysed. The evaluation of the residual stress that results from the manufacturing 
process suggested that durability was improved, as indicated by the rotation of the S-N curve 
around the axis, which represents the number of cycles. An optimization of the estimated S-N 
curve was proposed, it is based on the stresses generated on the manufacturing process, and the 
slope was increased to account for residual stress. A nonlinear finite element simulation was 
performed to find a factor that increases the expected fatigue life. The factor depends on the 
stress generated on the component, both with and without residual stress, and is computed using 
finite element results. The improvements in the fatigue life can be depicted by rotating the S-N 
curve and increasing its slope. The error in the fatigue life prediction using the estimated S-N curve 
was reduced by 22.92% using the factor based on the manufacturing process. © 2019 Elsevier Ltd 
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Manufacturing of a dual phase steel from a low carbon microalloyed steel  

Navarro-Farfán J.-A., Pacheco-Cedeño J.-S., Gutiérrez-Barajas G., Soria J.-J.L., Garnica-González P. 

Article 

• A dual phase steel was manufactured with the chemical composition established for a 
microalloyed steel, in order to take advantage of the hardening mechanisms of both steels. The 
treatment temperature was established based on the critical transformation temperatures 
obtained by dilatometric techniques and simulated phase transformation diagrams. The 
specimens were hot rolled in a six continuous passes with a total rolling time of 65 seconds up to 
47% thickness reduction. Optical microscopy and scanning electron microscopy were used for 
microstructural characterization in order to obtain the average ferritic grain diameter and volume 
fraction of ferrite and martensite. Vickers microhardness for each phases was determined and 
tension tests were performed to obtain the ultimate tensile strenght, 0.2% offset yield strength, 
percent reduction in area and percent elongation. Microstructures composed of ferrite and 
martensite were obtained, with a 35.98% average percent of martensite. The average ultimate 
tensile strenght values and and percent elongation were 719 MPa and 22%, respectivelly. The use 
of simulated time-temperature-transformation and continuous-cooling-transformation diagrams, 
as well as the thermal history of thermomechanical and intercritical processes, proved to be useful 
in the development of processing routes for the manufacture of dual-phase steels with a specific 
chemical composition. The precipitation mechanisms present in microalloyed steels enhance the 
microstructure refinement in a dual phase condition. © 2020 Publicaciones Dyna Sl. All rights 
reserved. 
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Marketing strategies for start-up enterprises: Conceptual framework to 
analyse business performance through cross-sectional metrics 

Rajagopal A., Davila F.A.M. 

Article 

The major challenges with the start-up enterprises (SUEs) in emerging markets are to explore right 
opportunities, co-create value, and identify suitable marketing strategies for sustainable growth. 
Understanding the business eco-system of SUE is essential to analyse the performance of start-ups 
in reference to marketing metrics. The metrics constitutes various performance indicators, which 
can be explained in a marketing-mix. These indicators help the SUE in identifying the attributes of 
consumers and earmarking the potential consumer segments. The research questions have been 
identified in view of the above rationale, which help in deriving the conceptual framework for 
marketing strategies for SUEs. This research study is conceptual, towards identifying appropriate 
marketing strategies for the start-up enterprises engaged in developing digital solution for 
business-to-business and business-to-consumer marketing segment. The conceptual framework 
includes literature review, theoretical motivation, research propositions, and research model. This 
conceptual paper would help in conducting the empirical study in future. © 2020 Inderscience 
Enterprises Ltd. 
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Massive open online courses as a digital learning strategy of education for 
sustainable development 

Gómez-Zermeño M.G. 

Article 

This article aims to present the results of a case study of the use of Massive Open Online Courses 
as a digital learning strategy to promote education for sustainable development. The research 
focuses on the results of four Massive Open Online Courses offered to more than 17,000 
participants, a case study research method was carried out to identify the didactic activities 
recommended to integrate on the Massive Open Online Courses of education for sustainable 
development. Among the results, it was found that challenge-based learning didactic activities 
develop participants’ skills that can be transferred to real-world scenarios and allow learning to 
become more profound and durable. The results also show that a better understanding of the 
network dynamics to explore how to develop a robust peer-learning environment is necessary. 
Future works are recommended to explore the potentials of big data to anticipate the needs of the 
participants’ digital skills. © 2020, International Centre for Sustainable Development of Energy, 
Water and Environment Systems SDEWES. All rights reserved. 
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Mathematical model of blood glucose dynamics by emulating the 
pathophysiology of glucose metabolism in type 2 diabetes mellitus 

López-Palau N.E., Olais-Govea J.M. 

Article 

Mathematical modelling has established itself as a theoretical tool to understand fundamental 
aspects of a variety of medical-biological phenomena. The predictive power of mathematical 
models on some chronic conditions has been helpful in its proper prevention, diagnosis, and 
treatment. Such is the case of the modelling of glycaemic dynamics in type 2 diabetes mellitus 
(T2DM), whose physiology-based mathematical models have captured the metabolic 
abnormalities of this disease. Through a physiology-based pharmacokinetic-pharmacodynamic 
approach, this work addresses a mathematical model whose structure starts from a model of 
blood glucose dynamics in healthy humans. This proposal is capable of emulating the 
pathophysiology of T2DM metabolism, including the effect of gastric emptying and insulin 
enhancing effect due to incretin hormones. The incorporation of these effects lies in the 
implemented methodology since the mathematical functions that represent metabolic rates, with 
a relevant contribution to hyperglycaemia, are adjusting individually to the clinical data of patients 
with T2DM. Numerically, the resulting model successfully simulates a scheduled graded 
intravenous glucose test and oral glucose tolerance tests at different doses. The comparison 
between simulations and clinical data shows an acceptable description of the blood glucose 
dynamics in T2DM. It opens the possibility of using this model to develop model-based controllers 
for the regulation of blood glucose in T2DM. © 2020, The Author(s). 
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Mathematical modeling of a domestic wastewater treatment system 
combining a septic tank, an up flow anaerobic filter, and a constructed 

wetland 

Del Castillo A.F., Garibay M.V., Senés-Guerrero C., Yebra-Montes C., de Anda J., Gradilla-
Hernández M.S. 

Article 

Systems combining anaerobic bioreactors with constructed wetlands (CW) have proven to be 
adequate and efficient for wastewater treatment. Detailed knowledge of removal dynamics of 
contaminants can ensure positive results for engineering and design. Mathematical modeling is a 
useful approach to studying the dynamics of contaminant removal in wastewater. In this study, 
water quality monitoring was performed in a system composed of a septic tank (ST), an up flow 
anaerobic filter (UAF), and a horizontal flow constructed wetland (HFCW). Biological oxygen 
demand (BOD5), chemical oxygen demand (COD), total Kjeldahl nitrogen (TKN), NH3, organic 
nitrogen (ON), total suspended solids (TSS), NO2−, and NO3− were measured biweekly during a 3-
month period. First-order kinetics, multiple linear regression, and mass balance models were 
applied for data adjustment. First-order models were useful to predict the outlet concentration of 
pollutants (R2 &gt; 0.87). Relevant multiple linear regression models were found, which could be 
applied to facilitate the system’s monitoring and provide valuable information to control and 
improve biological and physical processes necessary for wastewater treatment. Finally, the values 
of important parameters (,, and / ) in mass-balance models were determined with the aid of a 
differential neural network (DNN) and an optimization algorithm. The estimated parameters 
indicated the high robustness of the treatment system since performance stability was found 
despite variations in wastewater composition. © 2020 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Mathematical modelling of conjugate laminar and turbulent heat transfer in 
a cavity: Effect of a vertical glazed wall 

Olazo-Gómez Y., Xamán J., Gijón-Rivera M., Noh-Pat F., Simá E., Chávez Y. 

Article 

A numerical analysis of the laminar and turbulent natural convection combined with surface 
thermal radiation in a square cavity with a glazed wall is presented. The enclosure is composed of 
one left vertical isothermal wall, two horizontal adiabatic walls, and one right vertical partially 
semitransparent wall (clear glass sheet). Different values of the aspect ratio of the right vertical 
glazed wall (A=0.15,0.25,0.5,0.75,1.0) are analyzed, and the incoming solar irradiation (G) over the 
glass is varied from 0 to 750 W/m2 at intervals of 150 W/m2. Three different case studies were 
considered based on the position of the clear glass sheet on the right wall: (a) located at bottom 
side/Case 1 (C1), (b) located at the middle side/Case 2 (C2), and (c) located at the upper side/Case 
3 (C3). The numerical solution was carried out using an in-house code based on the finite volume 
method. The numerical code was validated against experimental data for the turbulent natural 
convection problem. A comparison between the predicted and measured dimensionless vertical 
velocity, temperature profiles and local and average Nusselt numbers are presented, obtaining 
good agreement. Results show that convective heat transfer increases from about 70 to 250 as the 
aspect ratio increases from 0.15 to 1.0, for all solar radiation intensities, and all cases of turbulent 
flow. Also, radiative heat transfer decreases as the aspect ratio and solar radiation increase, which 
implies that it could become lower than convective heat transfer for some aspect ratio values set. 
When a laminar flow regime is considered, lower average convective and radiative heat transfer 
rates are obtained regarding the case of turbulent flow. In general, they are between 
2.0&lt;Nuconv&lt;7.5 and 2.0&lt;Nurad&lt;13.5 for all cases under analysis. Finally, a set of 
correlations for the total Nusselt number were obtained for turbulent conjugate heat transfer. © 
2020 Elsevier Masson SAS 
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Measuring efficiency in DEA in the presence of common inputs 

Avilés-Sacoto S.V., Cook W.D., Güemes-Castorena D., Zhu J. 

Article 

Data envelopment analysis (DEA) is a methodology for evaluating the relative efficiencies of a set 
of decision-making units (DMUs). It is commonly assumed that the DMUs are independent of one 
another, in that each has its own quantities of a set of inputs and outputs. In case this assumption 
of independence of DMUs holds, decreasing the inputs of one DMU will not affect the inputs of 
others. The current paper moves beyond the conventional framework and examines a problem 
setting where there is an interdependence among the DMUs. Consider the case where the 
members of a given subgroup of DMUs have an input in common, such as would be the case if a 
set of highway maintenance crews in a district are under the jurisdiction of a district supervisor 
and district-level resources. The efficiency measurement difficulty created by this “shared’ 
resource phenomenon is that in attempting to move an inefficient crew towards the frontier by 
reducing that shared resource (hence penalising that crew), the other crews in that same district 
will be equally penalised. Specifically, decreasing district resources in relation to their impact on a 
maintenance crew will cause that resource to decrease as well for other members of the same 
group. The conventional (input-oriented) DEA model that does not cater for such interdependence 
situations will fail to address this important issue. To capture this interdependence, we develop a 
new DEA-like methodology. One of the properties of this new methodology is that its production 
possibility set cannot be defined in the same manner as in the conventional DEA setting. This is 
due to the fact that when the DMU under evaluation is projected towards the frontier, the 
input/output structures of the other units in the same group are altered, unlike the conventional 
situation where the structures of the other DMUs remain fixed. We apply this new methodology 
to the problem of evaluating a set of departments in a university setting, where the departments 
are grouped under various faculties. © Operational Research Society 2019. 
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Measuring market and credit risk under Solvency II: evaluation of the 
standard technique versus internal models for stock and bond markets 

Asadi S., Al Janabi M.A.M. 

Article 

The 2008–2009 Global Financial Crisis (GFC) has swayed regulators to set forth the Solvency II 
agreement for determining Solvency Capital Requirement (SCR) for insurance companies. In this 
paper, we apply novel internal models to investigate whether the latest version of the Solvency II 
standard model demands sufficient capital charges, both in normal and stressed times, for the 
different risk categories included in bond and stock portfolios. Because the GFC has shown that 
extreme events on the tail of probability distributions can occur quite often, our empirical findings 
indicate that the magnitude of the equity risk using the GJR–EVT–Copula method requires insurers 
to keep more SCR for stock portfolios than the Solvency II standard model. In the case of a bond 
portfolio, we conclude that the Solvency II standard model requires approximately the same SCR 
as our internal model for the higher quality and longer maturity bonds, whereas the standard 
model overestimates SCR for the lower quality and shorter maturity bonds. At the same time, the 
standard model underestimates interest-rate risk and overestimates spread risk. Overall, the 
discrepancies in the estimated SCRs between the Solvency II standard technique and our internal 
models increase as the level of the risks rise for both stock and bond markets. Our empirical 
results are in line with other competing internal modeling techniques regarding stock market 
investment and bond portfolios with the higher quality and longer maturity bonds, while for the 
lower quality and shorter maturity bonds, the results contradict other modeling procedures. The 
obtained empirical results are interesting in terms of theory and practical applications and have 
important implication for compliance with the Solvency II capital requirements. Likewise, it can be 
of interest to insurance regulators, policymakers, actuaries, and researchers within the field of 
insurance and risk management. © 2020, EAJ Association. 
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Measuring the incidence of social factors on scientific research: A socio-
scientometrics analysis of strategic countries 

Lancho-Barrantes B.S., Cantu-Ortiz F.J. 

Article 

Throughout scientific literature, some studies have ex-amined the positive impact of research in 
society. How-ever, this paper is oriented in the opposite direction analyzing how social factors 
could be influencing scien-tific results. The research sample comprises Mexico and its 18 strategic 
partners in science and technology and a 17-year temporary window. The results are divided into 
three parts, the first one shows the relation among population, government investment in tertiary 
educa-tion, gross domestic expenditure on R&D (GERD) (as a percentage of Gross Domestic 
Product (GDP)) number of researchers with scientific production and citations received. The 
second part is focused on the relationship between researcher mobility (sedentary or migratory: 
Inflow, outflow, transitory) and scientific collaboration. The third part analyses whether the 
countries research preferences (measured through the Relative Activity Index in subject areas) 
have a repercussion on scientific production. This study facilitates a better understand-ing of social 
contributions to the scientific and socioeco-nomic development of countries and it is valuable for 
governments and policy makers for taking into account the importance of these social variables in 
leading coun-tries towards excellence in science. © 2020, Universidad Nacional Autonoma de 
Mexico. All rights reserved. 
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Mechanical characterisation of a bamboo fibre/polylactic acid composite 
produced by fused deposition modelling 

Taborda-Ríos J.A., López-Botello O., Zambrano-Robledo P., Reyes-Osorio L.A., Garza C. 

Article 

Polymer matrices are usually reinforced with fibres giving a good strength/weight ratio. Currently, 
innovative research has been focussed in producing new composite materials using natural fibres 
as an alternative sustainable material. In the present work, the mechanical behaviour of a 
composite based on polylactic acid reinforced with bamboo fibre produced by additive 
manufacturing was evaluated. Specimens were manufactured using fused deposition modelling 
with different geometry depositions, layer thicknesses and fill densities. The results were 
evaluated performing an analysis of variance with a confidence level of 95%. The composites were 
subjected to mechanical testing to evaluate the influence of process parameters in tensile 
strength, strain, and elastic modulus. It was observed that the principal factors that influence the 
elasticity are the deposition geometry and fill density. Fracture zones and manufacturing defects 
were additionally studied using optical and scanning electron microscopy. The vertical orientation 
of the layers causes the premature rupture of the test samples due to the tension being reverted 
at the interface between the layers. The specimens showed slight adhesion between the polylactic 
acid matrix and the bamboo fibres. This effect was related with the presence of porosity, cracks 
and local deformations in the composite material. © The Author(s) 2020. 
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Mechanical characterization of 3D printed, non-planar lattice structures 
under quasi-static cyclic loading 

McCaw J.C.S., Cuan-Urquizo E. 

Article 

Purpose: While additive manufacturing via melt-extrusion of plastics has been around for more 
than several decades, its application to complex geometries has been hampered by the 
discretization of parts into planar layers. This requires wasted support material and introduces 
anisotropic weaknesses due to poor layer-to-layer adhesion. Curved-layer manufacturing has been 
gaining attention recently, with increasing potential to fabricate complex, low-weight structures, 
such as mechanical metamaterials. This paper aims to study the fabrication and mechanical 
characterization of non-planar lattice structures under cyclic loading. 
Design/methodology/approach: A mathematical approach to parametrize lattices onto Bèzier 
surfaces is validated and applied here to fabricate non-planar lattice samples via curved-layer 
fused deposition modeling. The lattice chirality, amplitude and unit cell size were varied, and the 
properties of the samples under cyclic-loading were studied experimentally. Findings: Overall, 
lattices with higher auxeticity showed less energy dissipation, attributed to their bending-
deformation mechanism. Additionally, bistability was eliminated with increasing auxeticity, 
reinforcing the conclusion of bending-dominated behavior. The analysis presented here 
demonstrates that mechanical metamaterial lattices such as auxetics can be explored 
experimentally for complex geometries where traditional methods of comparing simple geometry 
to end-use designs are not applicable. Research limitations/implications: The mechanics of non-
planar lattice structures fabricated using curved-layer additive manufacturing have not been 
studied thoroughly. Furthermore, traditional approaches do not apply due to parameterization 
deformations, requiring novel approaches to their study. Here the properties of such structures 
under cyclic-loading are studied experimentally for the first time. Applications for this type of 
structures can be found in areas like biomedical scaffolds and stents, sandwich-panel packaging, 
aerospace structures and architecture of lattice domes. Originality/value: This work presents an 
experimental approach to study the mechanical properties of non-planar lattice structures via 
quasi-static cyclic loading, comparing variations across several lattice patterns including auxetic 
sinusoids, disrupted sinusoids and their equivalent-density quadratic patterns. © 2020, Emerald 
Publishing Limited. 
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Mechanical ventilator as a shared resource for the COVID-19 pandemic 

Vázquez-De Anda G.F., Chávez M.R., Pérez-Castañeda A.I., Vázquez-Moreno P., Dávila-Fernández 
J.C., Delaye-Aguilar M.G. 

Article 

COVID-19, the causative agent of which is a new type of coronavirus called SARS-CoV-2, has 
caused the most severe pandemic in the last 100 years. The condition is mainly respiratory, and up 
to 5% of patients develop critical illness, a situation that has put enormous pressure on the health 
systems of affected countries. A high demand for care has mainly been observed in intensive care 
units and critical care resources, which is why the need to redistribute resources in critical 
medicine emerged, with an emphasis on distributive justice, which establishes the provision of 
care to the largest number of people and saving the largest number of lives. One principle lies in 
allocating resources to patients with higher life expectancy. Mechanical ventilator has been 
assumed to be an indivisible asset; however, simultaneous mechanical ventilation to more than 
one patient with COVID-19 is technically possible. Ventilator sharing is not without risks, but the 
principles of beneficence, non-maleficence and justice prevail. According to distributive justice, 
being a divisible resource, mechanical ventilator can be shared; however, we should ask ourselves 
if this action is ethically correct. © 2020 Academia Nacional de Medicina de México. 
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Mentoring in an online entrepreneurship course. Systematization of an 
experience in higher education 

Portuguez-Castro M., Gómez-Zermeño M.G. 

Article 

The main objective of the present study was to analyse the elements involved in mentoring an 
online entrepreneurship course that had 20 undergraduate students from a university in northern 
Mexico. The study followed a methodology of systematization of the educational experience to 
delve into the steps followed by the participants in the mentoring and solution making processes. 
The results showed that, of the five participating teams, three teams that worked in mentoring 
sessions made a more structured solution than the other two groups that had little interaction 
with their mentors. The systematization of this experience allowed identifying obstacles that 
prevent reaching educational objectives such as the lack of mentor planning and student time. It is 
concluded that the activities and the steps suggested in this research study can be replicated as 
longs as specific actions are taken to mitigate the issues described. © Formacion Universitaria All 
Rights Reserved 
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Metabolic Heterogeneity in Patient Tumor-Derived Organoids by Primary Site 
and Drug Treatment 

Sharick J.T., Walsh C.M., Sprackling C.M., Pasch C.A., Pham D.L., Esbona K., Choudhary A., Garcia-
Valera R., Burkard M.E., McGregor S.M., Matkowskyj K.A., Parikh A.A., Meszoely I.M., Kelley M.C., 

Tsai S., Deming D.A., Skala M.C. 

Article 

New tools are needed to match cancer patients with effective treatments. Patient-derived 
organoids offer a high-throughput platform to personalize treatments and discover novel 
therapies. Currently, methods to evaluate drug response in organoids are limited because they 
overlook cellular heterogeneity. In this study, non-invasive optical metabolic imaging (OMI) of 
cellular heterogeneity was characterized in breast cancer (BC) and pancreatic cancer (PC) patient-
derived organoids. Baseline heterogeneity was analyzed for each patient, demonstrating that 
single-cell techniques, such as OMI, are required to capture the complete picture of heterogeneity 
present in a sample. Treatment-induced changes in heterogeneity were also analyzed, further 
demonstrating that these measurements greatly complement current techniques that only gauge 
average cellular response. Finally, OMI of cellular heterogeneity in organoids was evaluated as a 
predictor of clinical treatment response for the first time. Organoids were treated with the same 
drugs as the patient's prescribed regimen, and OMI measurements of heterogeneity were 
compared to patient outcome. OMI distinguished subpopulations of cells with divergent and 
dynamic responses to treatment in living organoids without the use of labels or dyes. OMI of 
organoids agreed with long-term therapeutic response in patients. With these capabilities, OMI 
could serve as a sensitive high-throughput tool to identify optimal therapies for individual 
patients, and to develop new effective therapies that address cellular heterogeneity in cancer. © 
Copyright © 2020 Sharick, Walsh, Sprackling, Pasch, Pham, Esbona, Choudhary, Garcia-Valera, 
Burkard, McGregor, Matkowskyj, Parikh, Meszoely, Kelley, Tsai, Deming and Skala. 
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Metabolic impact of current therapeutic strategies in Polycystic Ovary 
Syndrome: a preliminary study 

De Diego M.V., Gómez-Pardo O., Groar J.K., López-Escobar A., Martín-Estal I., Castilla-Cortázar I., 
Rodríguez-Zambrano M.Á. 

Article 

Purpose: To investigate the metabolic impact of currently used therapies in polycystic ovary 
syndrome (PCOS). Methods: This is an observational, retrospective and transversal protocol. A 
small cohort of 133 patients, aged 14–48 years, diagnosed with PCOS was divided into four 
experimental groups: 1) untreated PCOS patients (n = 51); 2) PCOS patients treated with one of 
the following therapies (n = 82): a) combined oral contraceptives (COC, n = 35); b) metformin (n = 
11); and c) inositols (n = 36). Results: Although only < 10% of patients included in this cohort can 
be strictly encompassed in the development of metabolic syndrome, approximately 20% had 
insulin resistance. In PCOS patients, COC treatment modified the hormonal profile and worsened 
lipid parameters (increasing cholesterol and triglyceride levels) and insulin resistance, whereas 
inositol therapies improved significantly insulin resistance and glycosylated hemoglobin, reducing 
cholesterol and triglyceride levels. In these women, obesity was associated with greater 
alterations in lipid and glycemic metabolism and with higher blood pressure levels. PCOS patients 
with phenotype A presented vaster alterations in lipid metabolism and higher values of 
glycosylated hemoglobin as well as blood pressure compared to other PCOS phenotypes. 
Conclusions: Results in this paper suggest that inositol therapies (alone or combined with COC) are 
the most useful therapies with the best benefits against PCOS symptoms. Thus, integrative 
treatment may become a more efficient long-term choice to control PCOS symptoms. 
Furthermore, obesity can be considered as an adverse symptom and calorie restriction a key 
element of combined treatment in PCOS, not only for fertility management but also in long-term 
metabolic sequelae. © 2020, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Metabolic Score for Visceral Fat (METS-VF), a novel estimator of intra-
abdominal fat content and cardio-metabolic health 

Bello-Chavolla O.Y., Antonio-Villa N.E., Vargas-Vázquez A., Viveros-Ruiz T.L., Almeda-Valdes P., 
Gomez-Velasco D., Mehta R., Elias-López D., Cruz-Bautista I., Roldán-Valadez E., Martagón A.J., 

Aguilar-Salinas C.A. 

Article 

Background &amp; aims: Intra-abdominal and visceral fat (VAT) are risk factors for the 
development of cardio-metabolic comorbidities; however its clinical assessment is limited by 
technology and required expertise for its assessment. We aimed to develop a novel score (METS-
VF) to estimate VAT by combining the non-insulin-based METS-IR index, waist-height ratio (WHtr), 
age and sex. Methods: We developed METS-VF in a sample of 366 individuals with Dual X-ray 
absorptiometry (DXA). METS-VF was modeled using non-linear regression and validated in two 
replication cohorts with DXA (n = 184, with n = 118 who also had MRI) and bio-electrical 
impedance (n = 991). We also assessed METS-VF to predict incident type 2 diabetes (T2D) and 
arterial hypertension independent of body-mass index (BMI) in our Metabolic Syndrome Cohort (n 
= 6144). Results: We defined METS-VF as: 4.466 + 0.011*(Ln(METS-IR))3 + 3.239*(Ln(WHtr))3 + 
0.319*(Sex) + 0.594*(Ln(Age)). METS-VF showed better performance compared to other VAT 
surrogates using either DXA (AUC 0.896 95% CI 0.847–0.945) or MRI (AUC 0.842 95% CI 0.771–
0.913) as gold standards. We identified a METS-VF cut-off point &gt;7.18 in healthy patients which 
has 100% sensitivity (95% CI 76.8–100) and 87.2% specificity (95% CI 79.1–93.0) to identify 
increased VAT (&gt;100 cm2). METS-VF also had adequate performance in subjects with 
metabolically-healthy obesity. Finally, in our metabolic syndrome cohort, subjects in the upper 
quintiles of METS-VF (&gt;7.2) had 3.8 and 2.0-fold higher risk of incident T2D and hypertension, 
respectively (p &lt; 0.001). This effect was independent of BMI for both outcomes. Conclusion: 
METS-VF is a novel surrogate to estimate VAT, which has better performance compared to other 
surrogate VAT indexes and is predictive of incident T2D and hypertension. METS-VF could be a 
useful tool to assess cardio-metabolic risk in primary care practice and research settings. © 2019 
Elsevier Ltd and European Society for Clinical Nutrition and Metabolism 
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Metamaterial-inspired antenna array for application in microwave breast 
imaging systems for tumor detection 
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R.A., Falcone F., Huynen I., Denidni T.A., Limiti E. 

Article 

This paper presents a study of a planar antenna-array inspired by the metamaterial concept where 
the resonant elements have sub-wavelength dimensions for application in microwave medical 
imaging systems for detecting tumors in biological tissues. The proposed antenna consists of 
square-shaped concentric-rings which are connected to a central patch through a common 
feedline. The array structure comprises several antennas that are arranged to surround the sample 
breast model. One antenna at a time in the array is used in transmission-mode while others are in 
receive-mode. The antenna array operates over 2-12 GHz amply covering the frequency range of 
existing microwave imaging systems. Measured results show that compared to a standard patch 
antenna array the proposed array with identical dimensions exhibits an average radiation gain and 
efficiency improvement of 4.8 dBi and 18%, respectively. The average refiection-coefficient of the 
array over its operating range is better than S11 = -20 dB making it highly receptive to weak signals 
and minimizing the distortion encountered with the transmission of short duration pulse-trains. 
Moreover, the proposed antenna-array exhibits high-isolation on average of 30dB between 
radiators. This means that antennas in the array (i) can be closely spaced to accommodate more 
radiators to achieve higher-resolution imaging scans, and (ii) the imagining scans can be done over 
a wider frequency range to ascertain better contrast in electrical parameters between malignant 
tumor-tissue and the surrounding normal breast-tissue to facilitate the detection of breast-tumor. 
It is found that short wavelength gives better resolution. In this experimental study a standard 
biomedical breast model that mimics a real-human breast in terms of dielectric and optical 
properties was used to demonstrate the viability of the proposed antenna over a standard patch 
antenna in the detection and the localization of tumor. These results are encouraging for clinical 
trials and further refinement of the antenna-array. © 2020 Lippincott Williams and Wilkins. All 
rights reserved. 
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Metastatic colorectal micropapillary carcinoma presenting as lymphangitic 
lung carcinomatosis 

Lopez-Garcia C.A., Garcia-Hernandez I., López-Sotomayor D.M., Martínez-Amador C., Rodríguez-
Prado A., Esteban-Zubero E., Alatorre-Jimenez M.A., Dono A., Pérez-Saucedo J.E. 

Article 

Pulmonary lymphangitic carcinomatosis denotes the infiltration of tumor cells into the lung 
parenchymal lymphatic channels. Breast, lung, stomach, and colon adenocarcinoma are the most 
common origin of this invasion pattern. The micropapillary variant of colorectal adenocarcinoma 
has a high rate of lymph node metastases and poor overall survival. A 49 year-old man with a 6 
months history of persistent cough and a relevant occupational chemical exposure had a 
computed tomography that showed bilateral interstitial lung infiltrates. The lung biopsy 
demonstrated a micropapillary adenocarcinoma with diffusely obstruction of the lung 
parenchymal lymphatics. The immunohistochemistry confirmed a colorectal origin. The 
colonoscopy evidenced a mass with identical morphology. Colorectal micropapillary carcinoma 
with metastatic lung lymphangitic carcinomatosis can occur, as a persistent cough, as presenting 
symptom in extraordinarily rare cases. To the best of our knowledge, this is the first case of an 
alive patient with colorectal metastatic micropapillary carcinoma presenting with lymphangitic 
lung carcinomatosis. © 2020, Japanese Society of Gastroenterology. 
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'Methodology comparative analysis' in the solar decathlon competition: A 
proposed housing model based on a prefabricated structural system 

Luna-Tintos J.F., Cobreros C., Herrera-Limones R., López-Escamilla A. 

Article 

The construction sector, by direct or indirect actions, consumes more than 40% of the global 
energy produced and is responsible for 30% of CO2 emissions. It is a need of the construction 
industry to transform its practices and processes by proposing systems of lower demand to the 
environment. In this sense, closed prefabrication and industrialization as a constructive process 
could be the key to seek savings and efficiency from its origin to the end of life of buildings. In this 
context, this article presents a methodological proposal of quantitative, qualitative and 
comparative analysis of the structural systems of eight prototypes presented in the "Solar 
Decathlon" contest in its North-American and Latin-American editions (both of them in 2015) and 
the European edition (in 2014). This methodology deduces the characteristics of a structural 
system of lower environmental demand and the characteristics of these constructive processes, in 
favor of a new paradigm of sustainability and to be applied in innovative systems of new housing 
models. © 2020 by the authors. 
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Methodology to evaluate the embodied primary energy and CO2 production 
at each stage of the life cycle of prefabricated structural systems: The case of 

the solar decathlon competition 

Luna-Tintos J.F., Cobreros C., López-Escamilla Á., Herrera-Limones R., Torres-García M. 

Article 

The construction industry is responsible for a high percentage of the energy consumed on the 
planet and the emission of greenhouse gases, therefore it is considered necessary to rethink many 
of the processes that this industry carries out in order to reduce its environmental impact. For this, 
one of the paths could take into account the Life Cycle Assessment of the used materials, for 
which it is necessary to evaluate this aspect through indicators that allow the qualification and 
quantification of the weight of these environmental impacts. In this context, this article presents a 
methodological proposal for the quantitative evaluation of the embodied primary energy and CO2 
production at each stage of the life cycle of prefabricated structural systems, taking as case studies 
eight prototypes from the “Solar Decathlon” competition in its editions of Europe (2014), United 
States (2015) and Latin America (2015), through a Simplified Life Cycle Analysis, using the Eco 
Audit tool from CES Edupack. Through this analysis, conclusions are drawn about the optimization 
of a structural system with lower environmental demand and the possibilities of transferring 
knowledge from this competition to be applied in innovative systems of new housing models. © 
2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Mexican and Spanish university students’ Internet addiction and academic 
procrastination: Correlation and potential factors 

Aznar-Díaz I., Romero-Rodríguez J.-M., García-González A., Ramírez-Montoya M.-S. 

Article 

The 21st-century problem of Internet addiction is increasing globally, but especially among 
university students. Not surprisingly, then, problematic Internet use is associated with university 
students’ academic procrastination. Because studies are scarce in Mexico and Spain has one of the 
highest rates of Internet addiction in Europe, this paper (i) analyzed the presence and degree of 
Internet addiction among university students in Mexico and Spain, (ii) determined potential 
sociodemographic factors influencing Internet addiction, and (iii) established the type of 
correlation between Internet addiction and academic procrastination. The cross-sectional study 
design used an online questionnaire to measure problematic Internet use and academic 
procrastination through convenience sampling at one university in Mexico and one in Spain. The 
questionnaire contained three sections: participants’ sociodemographic data, the Internet 
Addiction Test, and the Academic Procrastination Scale. The final sample comprised 758 university 
students, 387 from Mexico, and 371 from Spain, aged from 18 to 35 (M = 20.08, SD = 3.16). Results 
revealed similar prevalence rates of problematic and daily Internet use for leisure, potentially 
influencing Internet addiction in all three models (i.e., Mexico, Spain, and Total). Additionally, 
significant positive correlation was revealed between problematic Internet use and academic 
procrastination (p &lt; .001). Finally, findings showed relevant data on Internet addiction’s 
prevalence in Mexican and Spanish university contexts, along with its influential sociodemographic 
factors. © 2020 Aznar-Díaz et al. This is an open access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original author and source are credited. 
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Mexican Patent Litigation, International Intellectual Property Treaties and the 
Extension of Patent Term of Protection 

Garza Barbosa R. 

Article 

This article analyzes how the provisions on patent term adjustments contained in the new United 
States-Mexico-Canada Trade Agreement (USMCA) will be problematic for Mexico. To illustrate this 
point, the article revisits a patent litigation in Mexico. The plaintiff was a Japanese company who 
was suing over the infringement of its rights by a Mexican Lab. In this case, Transitional Article 
Twelve of the Mexican Industrial Property Act was applied to recognize a priority filing date seven 
years later than its original filing in Japan. The litigation involved several issues such as the 
extension of the term of protection and the alleged infringement by the defendant after the 
authorities had extended the term of the patent. There are several principles and concerns 
discussed, including the principle of patent independence, national treatment, and minimum term 
of protection, all of which are contained in the Paris Convention, the TRIPS Agreement, and the 
Patent Cooperation Treaty. © 2019, Max Planck Institute for Innovation and Competition, Munich. 
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Mexico and the COVID-19 Response 

Ibarra-Nava I., Cardenas-De La Garza J.A., Ruiz-Lozano R.E., Salazar-Montalvo R.G. 

Article 

Mexico has been one of the most affected countries in the world by the COVID-19 pandemic. The 
true impact of the pandemic has probably been underestimated, and President López Obrador, as 
well as the Ministry of Health, has struggled to lead the country since the beginning. While cases 
and deaths continue to rise, stronger leadership and unity are needed to limit the impact of 
COVID-19 on the health of millions of Mexicans. © Society for Disaster Medicine and Public 
Health, Inc. 2020. 
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Microencapsulated pomegranate modifies the composition and function of 
high-density lipoproteins (HDL) in New Zealand rabbits 

Dorantes-Morales A., Estrada-Luna D., Bautista-Pérez R., Betanzos-Cabrera G., Luna-Luna M., 
Flores-Castillo C., Vargas-Alarcón G., Fragoso J.M., Pérez-Méndez Ó., Carreón-Torres E. 

Article 

Previous studies demonstrated that pomegranate, which is a source of several bioactive 
molecules, induces modifications of high-density lipoproteins (HDL) lipid composition and 
functionality. However, it remains unclear whether the beneficial effects of pomegranate are 
related to improvement in the lipid components of HDL. Therefore, in this placebo-controlled 
study, we characterized the size and lipid composition of HDL subclasses and assessed the 
functionality of these lipoproteins after 30 days of supplementation with a pomegranate 
microencapsulated (MiPo) in New Zealand white rabbits. We observed a significant decrease in 
plasma cholesterol, triglycerides, and non-HDL sphingomyelin, as well as increases in HDL 
cholesterol and HDL phospholipids after supplementation with MiPo. Concomitantly, the 
triglycerides of the five HDL subclasses isolated by electrophoresis significantly decreased, 
whereas phospholipids, cholesterol, and sphingomyelin of HDL subclasses, as well as the HDL size 
distribution remained unchanged. Of particular interest, the triglycerides content of HDL, 
estimated by the triglycerides-to-phospholipids ratio, decreased significantly after MiPo 
supplementation. The modification on the lipid content after the supplementation was associated 
with an increased resistance of HDL to oxidation as determined by the conjugated dienes 
formation catalyzed by Cu2+. Accordingly, paraoxonase-1 (PON1) activity determined with 
phenylacetate as substrate increased after MiPo. The effect of HDL on endothelial function was 
analyzed by the response to increasing doses of acetylcholine of aorta rings co-incubated with the 
lipoproteins in an isolated organ bath. The HDL from rabbits that received placebo partially 
inhibited the endothelium-dependent vasodilation. In contrast, the negative effect of HDL on 
endothelial function was reverted by MiPo supplementation. These results show that the 
beneficial effects of pomegranate are mediated at least in part by improving the functionality of 
HDL, probably via the reduction of the content of triglycerides in these lipoproteins. © 2020 MDPI 
AG. All rights reserved. 
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Microfiltration-mediated extraction of dextran produced by Leuconostoc 
mesenteroides SF3 

Díaz-Montes E., Yáñez-Fernández J., Castro-Muñoz R. 

Article 

Recently, the production of metabolites from fermentation broths has been of great importance 
due to microorganisms are able to produce a wide variety of products and by-products; however, 
one of the challenging tasks is the extraction of such metabolites. The extraction with organic 
solvents is likely the most used methodology to recover the metabolites from the fermentation 
broths; which has been criticized according to the negative effect of using solvents on the 
environment. In this sense, physical separation methods, like membrane processes, have started 
to be involved in such recovery task. Thereby, we propose a membrane technology (i.e., 
microfiltration (MF)) for the separation of dextran produced by Leuconostoc mesenteroides SF3. 
Herein, a comparison between dextrans extracted with solvent extraction (i.e., ethanol) and 
integrated MF system is presented. The results revealed that the membrane process modified 
some of the physicochemical (e.g., hygroscopicity, solubility, water absorption capacity, and 
porosity) and morphological characteristics of the dextran. In addition, the MF process displayed a 
33.5% dextran extraction yield with a saving of 75% in ethanol consumption for dextran 
precipitation. © 2019 Institution of Chemical Engineers 
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Migration and school exclusion: Interrupted school trajectories among 
migrant minors moving from the United States to Mexico 

Zúñiga V., Cantú E.C. 

Article 

Using data collected from two surveys with representative samples of households in the states of 
Chihuahua and Jalisco -two of the major return migration destinations in Mexico- conducted in 
September 2018, this article tests a hypothesis which affirms that migration from the United 
States to Mexico entails school exclusion measured as definitive school drop out before finishing 
the mandatory school (i. e. K to 9th in Mexico). The article shows that the hypothesis partially 
represents the links between U.S.-Mexico migration and school exclusion because some of the 
individuals in the samples dropped out the school just before migrating from Mexico to the United 
States, and some others interrupt their schooling once they are in the United States. © 2020 
Colegio de Mexico, A.C., Departamento de Publicaciones. All rights reserved. 
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Minimally invasive hemodynamic assessment during obstetric hysterectomy 
for invasive placentation with epidural anesthesia 

Alvarado-Ramos S., Lara-Díaz V.J., López-Gutiérrez M.R., Torcida-González M.E., Campos-
Rodríguez J.F. 

Article 

Background. The present study aimed to describe the evolution of hemodynamic parameters over 
time of patients with invasive placentation during their third trimester who were delivered via 
cesarean section and subsequently underwent obstetric hysterectomy under epidural anesthesia. 
Methods. A prospective, descriptive, longitudinal, 11-month cohort study of 43 patients aged 
between 18 and 37 years who presented with invasive placentation. Minimal invasive monitoring 
was placed before the administration of epidural anesthesia for hemodynamic parameter tracking 
during the cesarean section. After delivery, the patients underwent an obstetric hysterectomy. 
Blood loss, hemodynamic parameters, and coagulation were managed via goal-directed therapy. 
Parameters were compared via repeated measures ANOVA and effect size estimation (Cohen’s d). 
Results. The mean age of the patients was 29.2 ± 3.4 years and was moderately overweight. They 
had minor cardiac index variance (P = NS, no significance), vascular systemic resistance index (NS), 
heart rate (P = NS), and median arterial pressure (P = NS). Differences were observed in the stroke 
volume index (P = 0.015) due to moderately higher values (d = 0.3, P = 0.016) in the middle of the 
surgery. Patients had lower cardiac index (d = -0.36, NS) and cardiac workload requirements (d = -
0.29, P = 0.034) toward the completion of surgery. Conclusion. Patients who are in their third 
trimester and who subsequently underwent obstetric hysterectomy under epidural anesthesia had 
modest surgical hemodynamic variance and reduced cardiac workload requirements toward the 
end of the surgery. Copyright © 2020 S. Alvarado-Ramos et al. 

Alvarado-Ramos S., Lara-Díaz V.J., López-Gutiérrez M.R., Torcida-González M.E., Campos-Rodríguez J.F., 
(2020). Minimally invasive hemodynamic assessment during obstetric hysterectomy for invasive placentation 
with epidural anesthesia. Anesthesiology Research and Practice, vol. 2020, ISSN: 16876962.



Minimax Optimization for Recipe Management in High-Mixed Semiconductor 
Lithography Process 

Khakifirooz M., Chien C.-F., Fathi M., Pardalos P.M. 

Article 

This article addresses the application of minimax optimization in the control design of complex 
dynamic systems of the semiconductor manufacturing. We highlight the main challenge in the 
control system of high-mixed wafer fabrication during the photolithography process called overlay 
control. In the semiconductor photolithography process, the sophisticated and high-mixed setting 
is generated by multiple recipe adjustments for the single scanner device. The high complexity will 
be moderated if there is a communication interface among the process variables. We design a 
communication protocol for the high-mixed photolithography process for overlay control. The 
proposed system is designed on the basis of the recipe management system for a distinct batches 
of recipes. The focal point of switching recipes performs as a communication hop, where aligning 
recipes together make a multihop communication system for recipe management. The proposed 
multihop communication system is optimized by the minimax decision rule to select the best 
parameter setting for each recipe and boost the overlay compensation. © 2005-2012 IEEE. 
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Mirizzi syndrome from type i to Vb: A single center experience 

Gonzalez-Urquijo M., Gil-Galindo G., Rodarte-Shade M. 

Article 

Objective: The present study describes a cohort of patients diagnosed with Mirizzi syndrome from 
type I to Vb, over a period of four years. It aimed to identify diagnostic and management pitfalls of 
Mirizzi syndrome, as well as their concomitant cholecystobiliary or cholecystoenteric fistulas. 
Material and Methods: We retrospectively reviewed all electronic medical records of patients who 
underwent surgery for Mirizzi syndrome at a single institution. Results: Twenty-two patients 
(0.6%) were diagnosed with Mirizzi syndrome. Most of the patients were females (n=19, 86.3%). 
Mean age was 43.8 years (range: 21-71 years). Ultrasound was performed in all (100%) patients. 
Six (27.2%) patients had a CT scan and six (27.2%) patients had endoscopic retrograde 
cholangiopancreatography. Overall preoperative diagnosis was achieved on 36.6% (n=8) of the 
patients. There were the same total and partial cholecystectomies, accounting for ten (45.5%) 
cases each, one hepaticojejunostomy with cholecystectomy (4.5%), and one enterolithotomy 
(4.5%). Laparoscopic cholecystectomy was attempted in 15 (68.1%) patients, with conversion to 
open surgery in 93.3% (n=14) of the patients. An open approach was made in five (22.7%) cases. 
Four (18.1%) patients were reported as MS type I, both types II and III each account for 22.7% 
(n=5) of the cases, there was only one (4.5%) patient with type IV, and seven (31.8%) patients with 
type V. Conclusion: There are limited studies of patients with Mirizzi syndrome, including type V 
classification, and when this syndrome is suspected, a preoperative diagnosis should be made to 
avoid bile duct injuries or lesions to adjacent organs. © 2020 Bilimsel Tip Yayinevi. All rights 
reserved. 
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miRNA signature associated with R–CHOP refractoriness in patients 
diagnosed with diffuse large B cell lymphoma 

Fajardo-Ramirez O.R., Villela L., Campa-Carranza J.N., Perez-Maya A.A., Borrego-Soto G., Wah-
Suarez M.I., Rodríguez-Sánchez I.P., Zapata-Morin P.A., Ortiz-Lopez R., Treviño V.M., Garcia-

Magariño M., Marino-Martinez I.A. 

Article 

Refractoriness remains as one of the challenges in patients with lymphoma under chemotherapy, 
and among biological regulators in cells driving this type of response are microRNAs (miRNAs). 
Different genes are constantly turned on or off according to the miRNAs expression profiles 
affecting the drug response in patients and their stability in serum and plasma makes them 
potential prognostic biomarkers in several diseases. Here we described a profile of miRNAs in 
plasma of diffuse large B cell lymphoma (DLBCL) patients. miRNA expression arrays were carried 
using pre-treatment plasma samples of sixteen patients, followed by a comparison between the 
responder and the non-responders. After six cycles of R–CHOP treatment, twelve out of sixteen 
patients were clinically diagnosed with complete response while in four patients no clinical 
response was observed. Between these groups, a signature of fifteen differential expressed 
miRNAs was found. The circulating miRNAs in plasma of patients with no response were related to 
the drug resistance in other types of cancer, by targeting genes involved in cell proliferation and 
apoptosis, among other cell processes. © 2020 [The Author/The Authors] 
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Mitigation of Leakage-Ground Currents in Transformerless Grid-Tied 
Inverters via Virtual-Ground Connection 

Escobar G., Martinez-Rodriguez P.R., Iturriaga-Medina S., Mayo-Maldonado J.C., Lopez-Sarabia J., 
Micheloud-Vernackt O.M. 

Article 

This article studies the benefits of the virtual-ground (VG) connection for single-phase 
transformerless grid-tied inverters, which is used to mitigate the leakage-ground currents (LGCs) 
issue. This article also proposes common-mode and differential-mode models of single-phase 
inverters connected to the grid through an LCL output filter, which are used as a theoretical 
support. It is shown that LGCs are simply common-mode currents (CMCs) circulating through the 
ground path, which represents a contribution in the development of an approach to find solutions 
in general scenarios. In most of the cases, these currents are produced by the existence of 
common-mode voltages (CMVs), which find a way through the ground path established after the 
stray capacitances in the terminals of, for instance, photovoltaic (PV) panels. To prove the 
advantages of the proposed interconnection and for analysis, the single-phase full-bridge version 
of a two-level conventional inverter, as well as a neutral-point-clamped (NPC) inverter, is 
considered for model derivation and experimental validation. © 2013 IEEE. 
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M-OCKRA: An Efficient One-Class Classifier for Personal Risk Detection, Based 
on Weighted Selection of Attributes 

Villa-Perez M.E., Trejo L.A. 

Article 

Personal risk detection refers to the timely recognition of situations that may jeopardise a person's 
physical integrity, for example, during a fall or an accident. During this process, information 
obtained by monitoring vital signs and human activities is used to develop a mechanism capable of 
distinguishing between a person's normal behaviour and a risk-prone situation. Such a mechanism 
is meant to be fully implemented in mobile devices with limited resources in terms of memory, 
processing power, and battery life. OCKRA (One-Class K-means with Randomly-projected features 
Algorithm), a one-class classification ensemble specially designed to detect anomalies in a person's 
behaviour patterns, has been reported in the literature as the best algorithm in terms of accuracy 
in the context of personal risk detection. Experiments were performed using the publicly available 
PRIDE (Personal RIsk DEtection) dataset. However, reported training execution times seem 
prohibitive for mobile implementation. Our contribution is based on two strategies to reduce the 
execution time during the training phase of a one-class classification algorithm, aiming at its 
efficient implementation in mobile devices, and at the same time to maintain a good classification 
performance. The first strategy concerns the PRIDE dataset, for which we applied a filter-based 
approach to select its most relevant attributes. Eliminating attributes aids to identify sensors that 
can be turned off to avoid unnecessary data collection, thereby saving hardware resources. In the 
second strategy, we modified the internal structure of OCKRA based on the analysis of its design. 
Our proposed algorithm, called m-OCKRA, incorporates weighted attribute projection using filters 
to create data subsets for each classifier in the ensemble. Also, we reduced its computational 
complexity from O(n2) to O(n). Our results show that m-OCKRA outperforms the original OCKRA 
version since the gain in execution time for training is almost an order of magnitude, and 
according to the performed statistical tests, the new algorithm preserves a good and equivalent 
classification performance. © 2013 IEEE. 
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Model Misspecification of Generalized Gamma Distribution for Accelerated 
Lifetime-Censored Data 

Khakifirooz M., Tseng S.T., Fathi M. 

Article 

The performance of reliability inference strongly depends on the modeling of the product’s 
lifetime distribution. Many products have complex lifetime distributions whose optimal settings 
are not easily found. Practitioners prefer to use simpler lifetime distribution to facilitate the data 
modeling process while knowing the true distribution. Therefore, the effects of model mis-
specification on the product’s lifetime prediction is an interesting research area. This article 
presents some results on the behavior of the relative bias (RB) and relative variability (RV) of pth 
quantile of the accelerated lifetime (ALT) experiment when the generalized Gamma (GG3) 
distribution is incorrectly specified as Lognormal or Weibull distribution. Both complete and 
censored ALT models are analyzed. At first, the analytical expressions for the expected log-
likelihood function of the misspecified model with respect to the true model is derived. 
Consequently, the best parameter for the incorrect model is obtained directly via a numerical 
optimization to achieve a higher accuracy model than the wrong one for the end-goal task. The 
results demonstrate that the tail quantiles are significantly overestimated (underestimated) when 
data are wrongly fitted by Lognormal (Weibull) distribution. Moreover, the variability of the tail 
quantiles is significantly enlarged when the model is incorrectly specified as Lognormal or Weibull 
distribution. Precisely, the effect on the tail quantiles is more significant when the sample size and 
censoring ratio are not large enough. Supplementary materials for this article are available online. 
© 2019, © 2019 American Statistical Association and the American Society for Quality. 
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Model of Teachable Entrepreneurship Competencies (M-TEC): Scale 
development 

Silveyra G., Herrero Á., Pérez A. 

Article 

Purpose: In this paper, literature regarding the definition and classification of entrepreneurship 
competencies is revised and areas of improvement are identified. Based on this literature review, 
the paper proposes the theoretical Model of Teachable Entrepreneurship Competencies (M-TEC) 
that is also tested empirically. Design/methodology/approach: Data is collected from 562 college 
students enrolled in an entrepreneurship course to test the multi-item and multi-dimensional 
scale developed to measure the M-TEC in this paper. The scale is tested using confirmatory factor 
analysis (CFA) and structural equation modelling (SEM). Findings: The scale consists of 38 items 
related to nine types of competencies classified in four dimensions: entrepreneurship, 
management and business, human resources and interpersonal competencies. The empirical 
findings of the study demonstrate the reliability and validity of the new measurement scale for the 
global sample, and when it is tested for male and female students independently. The findings also 
corroborate the adequacy of the scale to be included in causal research. Originality/value: 
Although research on entrepreneurship competencies has notably increased in recent years, the 
definition and measurement of the concept still concern researchers and practitioners. To close 
this gap in literature, we focus on the identification, definition and measurement of the 
entrepreneurship competencies that can be specifically developed through formal education and 
training. © 2020 Elsevier Ltd 
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Model Predictive Control with a Relaxed Cost Function for Constrained Linear 
Systems 

Sotelo D., Favela-Contreras A., Kalashnikov V.V., Sotelo C. 

Article 

The Model Predictive Control technique is widely used for optimizing the performance of 
constrained multi-input multi-output processes. However, due to its mathematical complexity and 
heavy computation effort, it is mainly suitable in processes with slow dynamics. Based on the 
Exact Penalization Theorem, this paper presents a discrete-time state-space Model Predictive 
Control strategy with a relaxed performance index, where the constraints are implicitly defined in 
the weighting matrices, computed at each sampling time. The performance validation for the 
Model Predictive Control strategy with the proposed relaxed cost function uses the simulation of a 
tape transport system and a jet transport aircraft during cruise flight. Without affecting the 
tracking performance, numerical results show that the execution time is notably decreased 
compared with two well-known discrete-time state-space Model Predictive Control strategies. This 
makes the proposed Model Predictive Control mainly suitable for constrained multivariable 
processes with fast dynamics. © 2020 David Sotelo et al. 
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Model-based phase shift optimization of serrated end mills: Minimizing 
forces and surface location error 

Urbikain Pelayo G., Olvera Trejo D. 

Article 

Serrated cutting tools emerged for higher chip removal in rough milling operations. In this paper, 
attention is simultaneously paid to cutting forces and surface quality. The mechanics of the milling 
system with serrated end-mills was studied using force and surface topography models. A 
stationary milling force model was developed including the main geometric parameters of the 
serrated profile. For a complete understanding, a surface topography model was developed to 
predict the resulting machined surfaces. To ensure reliability and generality, the characterizations 
of three different tools and respective experimental validations were done. Then, the effect of the 
phase shift parameter ψ among cutters was set on the target. A search algorithm, combining the 
results from both models, was proposed to find the best tools that minimize simultaneously forces 
and roughness. These results are useful for toolmakers in tool design step, as for machinists and 
process engineers, when it comes choosing the optimum tool parameters. © 2020 Elsevier Ltd 
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Model-Based Predictive Rotor Current Control Strategy for Indirect Power 
Control of a DFIM Driven by an Indirect Matrix Converter 

Olloqui A., Elizondo J.L., Rivera M., Macias M., Micheloud-Vernackt O.M., Pena R., Wheeler P. 

Article 

This paper presents a new control strategy using model-based predictive current control (MB-PCC) 
for a doubly fed induction machine (DFIM) driven by an indirect matrix converter (IMC). This 
strategy proposes the control of rotor currents, whose references are calculated from active and 
reactive stator power set points and the dynamic model of the DFIM. The control strategy works 
well in the four P-Q operating regions of the DFIM. The grid synchronization process is carried out 
by setting the P-Q power set points to zero. The results presented include the DFIM 
synchronization procedure as well as the active and reactive power control at variable shaft speed 
to validate the feasibility of the proposed strategy. IEEE 
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Modeling and analysis of site-specific mutations in cancer identifies known 
plus putative novel hotspots and bias due to contextual sequences 

Trevino V. 

Article 

In cancer, recurrently mutated sites in DNA and proteins, called hotspots, are thought to be raised 
by positive selection and therefore important due to its potential functional impact. Although 
recent evidence for APOBEC enzymatic activity have shown that specific types of sequences are 
likely to be false, the identification of putative hotspots is important to confirm either its 
functional role or its mechanistic bias. In this work, an algorithm and a statistical model is 
presented to detect hotspots. The model consists of a beta-binomial component plus fixed effects 
that efficiently fits the distribution of mutated sites. The algorithm employs an optimal stepwise 
approach to find the model parameters. Simulations show that the proposed algorithmic model is 
highly accurate for common hotspots. The approach has been applied to TCGA mutational data 
from 33 cancer types. The results show that well-known cancer hotspots are easily detected. 
Besides, novel hotspots are also detected. An analysis of the sequence context of detected 
hotspots show a preference for TCG sites that may be related to APOBEC or other unknown 
mechanistic biases. The detected hotspots are available online in 
http://bioinformatica.mty.itesm.mx/HotSpotsAnnotations. © 2020 The Author 
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Modeling the release of curcumin from microparticles of 
poly(hydroxybutyrate) [PHB] 

Aguilar-Rabiela A.E., Hernández-Cooper E.M., Otero J.A., Vergara-Porras B. 

Article 

Polyhydroxybutyrate (PHB) is biodegradable and biocompatible polyester that has been recently 
used for developing different drug delivery systems (DDS). Microspheres as DDS, consist of a 
polymeric matrix with a diameter of 1–125 μm which contains a substance entrapped, and then 
released mainly through diffusion. In order to make DDS viable for commercial applications, it is 
essential to develop models that describe and predict the substance release kinetic. In this study, 
microspheres of PHB with curcumin entrapped were synthesized; the release of curcumin was 
studied and modeled. As a first approach, a physical model was introduced, in which mass 
transference was considered analogous to heat transference. The proposed model was based on 
local mass balance through the classical diffusion equation and total mass balance imposed 
through an integro-differential equation. The total mass balance introduced nonlinearities in the 
dynamics of the drug within the fluid; therefore, a semi-analytical approach based on the heat 
balance integral method was applied to solve the proposed model. Finally, by using the 
experimental rate of release of curcumin, the semi-analytical solutions to the proposed model 
were compared with the experimental release data, showing the importance of adding mass 
balance in the nonlinear mathematical model in order to describe more accurately the release 
kinetics. © 2019 Elsevier B.V. 
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Modeling, Simulation and Optimization of Power Plant Energy Sustainability 
for IoT Enabled Smart Cities Empowered with Deep Extreme Learning 

Machine 

Abbas S., Khan M.A., Falcon-Morales L.E., Rehman A., Saeed Y., Zareei M., Zeb A., Mohamed E.M. 

Article 

A smart city is a sustainable and effective metropolitan hub, that offers its residents high 
excellence of life through appropriate resource management. Energy management is among the 
most challenging problems in such metropolitan areas due to the difficulty and key role of energy 
systems. To optimize the benefit from the available megawatt-hours, it is important to predict the 
maximum electrical power output of a baseload power plant. This paper explores the method of a 
deep extreme learning machine to create a predictive model that can predict a combined cycle 
power plant's hourly full-load electrical output. An intelligent energy management solution can be 
achieved by properly monitoring and controlling these resources through the internet of things 
(IoT). The universe of artificial intelligence has produced many strides through deep learning 
algorithms and these methods were used for data analysis. Nonetheless, for further accuracy, 
deep extreme learning machine (DELM) is another candidate to be investigated for analyses of the 
data sequence. By using the DELM approach, a high level of reliability with a minimum error rate is 
achieved. The approach shows better results compared to previous investigations since previous 
studies could not meet the findings up to the mark and unable to predict power plant electrical 
energy output efficiently. During the investigation, it is shown that the proposed approach has the 
highest accuracy rate of 98.6% with 70% of training (33488 samples), 30% of test and validation 
(14352 examples). Simulation results validate the prediction effectiveness of the proposed 
scheme. © 2013 IEEE. 
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Modelling Efficiency in Regional Innovation Systems: A Two-Stage Data 
Envelopment Analysis Problem with Shared Outputs within Groups of 

Decision-Making Units 

Avilés-Sacoto S.V., Cook W.D., Güemes-Castorena D., Zhu J. 

Article 

Regional Innovation Systems (RISs) literature usually focuses on the comparative performance of 
different regions and analyzes how each region is utilizing its own dedicated resources. The 
available resources can be shared by many firms which are grouped by industry, just as 
universities collaborate with many firms in many industries. This paper studies a region in Mexico 
and the firms within that region with the aim being to identify which of those firms are using the 
available resources in the best way. We use Data Envelopment Analysis (DEA) as a methodology 
for evaluating the relative efficiencies of the firms, based on their multiple inputs and outputs, and 
considering their processes as being divided into two stages. An important problem in this setting 
is that the two-stage process exhibits the characteristic of having outputs being shared among the 
firms in each industry; this makes it more challenging to determine independent efficiency scores 
for each firm in each industry, where we need to cater for this phenomenon. To address this, the 
current article presents a methodology for measuring efficiency in situations where Decision 
Making Units (DMUs) share outputs with other units within the same group. By solving this 
problem, we can identify the best-performers and their strategies regarding how they use the 
available resources in the region. © 2020 Elsevier B.V. 
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Modelling of an energy-efficient open double-glazing unit for the main 
climatic conditions of Mexico 

Noh-Pat F., Gijón-Rivera M., Xamán J., Zavala-Guillén I., Aguilar J.O., Rodríguez-Pérez M. 

Article 

The annual thermal evaluation of an open double-glazing unit (ODGU) is presented. The ODGU 
was modelled using two double-glazing configurations: DCC (clear glass + air + clear glass) and DCA 
(clear glass + air + absorbent glass). Numerical simulations were performed for the warmest 
design-day on each month of 2016 in four different climatic conditions in Mexico. The pseudo-
transient simulations were carried out using an in-house code based on the finite volume method. 
To obtain the results, 5856 computational runs were necessary. From the results, the DCA 
configuration was observed to show the best thermal performance to reduce heat flux that passes 
through the inside space in the extreme warm dry climate with average reductions of 97 W/m2, 
followed by the semi-arid climate with 84 W/m2 and the tropical wet and dry climate with 82 
W/m2 on a yearly basis. On an annual average, the DCA configuration in the extreme warm dry 
climate reached almost twice the mass flow rates than those observed in the temperate climate. 
From the numerical simulations, we have concluded that the use of the low-cost DCA 
configuration in warm climates was the best solar passive strategy for saving energy in buildings 
throughout the year. © The Author(s) 2019. 
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Modelling of high impedance faults in distribution systems and validation 
based on multiresolution techniques 

Torres-Garcia V., Guillen D., Olveres J., Escalante-Ramirez B., Rodriguez-Rodriguez J.R. 

Article 

The electric arc phenomenon associated with high impedance faults (HIFs) in distribution systems 
is an exciting subject that directly impacts over the reliability of electrical utilities, because fault 
currents are very small and present non-linearity and asymmetrical waveforms. Therefore, HIFs 
may be an undetectable phenomenon by overcurrent protections like fuses, re-closers, and relays. 
A HIF entails a challenge for its detection and location. In this sense, more realistic high impedance 
models, as well as reliable signal processing techniques, are needed to extract all transient 
characteristics aiming to detect HIFs in distribution networks. In this work, an efficient Resistive-
HIF model is proposed and implemented into the Alternative Transients Program of the 
Electromagnetic Transients Program (ATP/EMTP) software to represent the main characteristics of 
HIFs. The model is compared against well-prove models by using two multiresolution approaches 
based on the Hermite transform and the Wavelet transform considering different frequency 
bands. © 2020 Elsevier Ltd 
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Modem design for underwater acoustic networks: Taxonomy, capabilities, 
challenges, applications and future trends 

Khan A., Ur Rahman A., Zareei M., Us Sama N., Vargas-Rosales C., Qadir J., Mohamed E.M. 

Article 

In underwater acoustic networks (UANs), an acoustic modem is one of the key elements that 
governs underwater communications. The major demerit of the existing surveys conducted on 
acoustic modems is that such surveys do not comprise of the novel and state-of-the-art modems. 
In addition, the described characteristics do not specify the full potential and capabilities of the 
designed modems. This, in consequence, makes it difficult to identify the parameters for 
improvement in future investigation. Also, it does not provide the optimal choice of a modem for 
various underwater applications. To overcome these challenges, this paper considers the latest 
acoustic modems designed in the last five years. Further, the modems are classified in terms of 
their suitability for the various applications, which helps the selection of the appropriate modem 
for a particular application scenario. Furthermore, the specification of every modem is described 
in a manner so that it is completely analyzed in highlighting its promising performance parameters 
as well exposing its region of compromised performance. Besides, acoustic modems developed by 
commercial manufacturers are also described. These strategies help researchers, scientists and 
engineers to compare to opt for the right modem for the right application. They also provide 
knowledge of the margin for improvement in the characteristics of these modems. Finally, 
perspectives are given for future investigation to make these modems more efficient, robust, 
smart and effective. © 2020 - IOS Press and the authors. All rights reserved. 
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Modern treatment of retinoblastoma: A 2020 review 

Ancona-Lezama D., Dalvin L.A., Shields C.L. 

Article 

Retinoblastoma management remains complex, requiring individualized treatment based on 
International Classification of Retinoblastoma (ICRB) staging, germline mutation status, family 
psychosocial factors and cultural beliefs, and available institutional resources. For this 2020 
retinoblastoma review, PubMed was searched for articles dated as early as 1931, with an 
emphasis on articles from 1990 to the present day, using keywords of retinoblastoma, 
chemotherapy, intravenous chemotherapy, chemoreduction, intra-arterial chemotherapy, 
ophthalmic artery chemosurgery, intravitreal chemotherapy, intracameral chemotherapy, 
cryotherapy, transpupillary thermotherapy, laser, radiation, external beam radiotherapy, plaque 
radiotherapy, brachytherapy, and enucleation. We discuss current treatment modalities as used in 
the year 2020, including intravenous chemotherapy (IVC), intra-arterial chemotherapy (IAC), 
intravitreal chemotherapy (IvitC), intracameral chemotherapy (IcamC), consolidation therapies 
(cryotherapy and transpupillary thermotherapy [TTT]), radiation-based therapies (external beam 
radiotherapy [EBRT] and plaque radiotherapy), and enucleation. Additionally, we present a 
consensus treatment algorithm based on the agreement of three North American retinoblastoma 
treatment centers, and encourage further collaboration amongst the world's most expert 
retinoblastoma treatment centers in order to develop consensus management plans and continue 
advancement in the identification and treatment of this childhood cancer. © 2020 Indian Journal 
of Ophthalmology | Published by Wolters Kluwer-Medknow. 
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Modifiable risk factors for breast cancer: A comparison between women 
younger and older than 40 years-old 

Moncada-Madrazo M., Aranda-Gutierrez A., Isojo-Gutiérrez R., Issa-Villarreal M.E., Elizondo-
Granillo C., Ramos-Reyes Á., Garza-Krause E., Magallanes-Garza G.I., Soto-Fuenzalida G.A. 

Article 

OBJECTIVE: To analyze the differential impact of the main modifiable risk factors associated with 
breast cancer among patients younger than 40 years of age. MATERIALS AND METHODS: Cohort, 
retrospective, observational and descriptive study. The information of the patients with diagnosis 
or treatment of breast cancer treated in a hospital in Northeast Mexico between January 2016 and 
December 2017 was collected. The association between the different variables and the age groups 
was determined with the test of Pearson's χ2 and the values p &lt; 0.05 were considered 
statistically significant. RESULTS: 524 clinical records of patients with breast cancer were reviewed, 
with age limits between 22 and 99 years. From this group, patients under 40 years of age (n = 75) 
were selected, representing 14.31% of the total number of patients treated, a percentage that 
coincides with the prevalence of breast cancer in young women reported in the Mexican 
literature. A similar impact was found on the risk of breast cancer between both groups with the 
following modifiable risk factors: nulliparity, smoking, alcohol consumption, sedentary lifestyle and 
hormonal contraception. Obesity (BMI ≥ 30) had a greater impact on women ≥ 40 years. 
CONCLUSION: The prevalence of breast cancer in young patients was double what was reported 
internationally. Weight control is necessary in women under 40 years of age, which allows 
reducing the incidence of triple negative breast cancer in this population. Likewise, the control of 
the other modifiable risk factors is recommended because, although they do not seem to 
significantly affect young women, their control has a positive impact on the prevention of breast 
cancer in all age groups. © 2020 Asociacion Mexicana de Ginecologia y Obstetricia. All rights 
reserved. 
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Modification of charpy machine for the acquisition of stress-strain  
curve in thermoplastics 

Zabala-Gualtero L.M., Figuero-López U., Guevara-Morales A., Rojo-Valerio A. 

Article 

Simulations of impact events in the automotive industry are now a common practice. Vehicle 
crashworthiness simulations on plastic components cover a wide range of strain rates from 0.01-
500 s-1. Because plastic mechanical properties are very dependent on strain rate, developing 
experimental methods for generating stress-strain curves at this strain rate range is of great 
technological importance. In this paper, a modified Charpy machine capable of acquiring useful 
information to obtain the stress-strain curve is presented. Strain rates between 300-400 s-1 were 
achieved. Three thermoplastics were tested: high-density polyethylene, polypropylene-copolymer 
and polypropylene-homopolymer. Impact simulations using LS-DYNA were performed using the 
acquired high-strain rates stress-strain curves and compared with experimental data. Simulations 
using stress-strain curves from quasi-static tests were also performed for comparison against high-
speed. Very good agreement between the simulation and experimental results was found when 
the ASTM D1822 type S specimen was used for testing each material. © The author; licensee 
Universidad Nacional de Colombia. 
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Modulation of Aleurone Peroxidases in Kernels of Insect-Resistant Maize (Zea 
mays L.; Pob84-C3R) After Mechanical and Insect Damage 

López-Castillo L.M., González-Leyzaola A., Diaz-Flores-Rivera M.F., Winkler R., Wielsch N., García-
Lara S. 

Article 

Peroxidases (PODs) have many biological functions during the plant life cycle. In maize kernels, 
endosperm PODs have been identified as biochemical contributors to resistance against Sitophilus 
zeamais, but their identities have not been determined. In this study, we identified these PODs 
and determined whether their contributions are basal or inducible. Semi-purification and LC-
MS/MS analyses showed that the protein ZmPrx35 is the predominant soluble endosperm POD 
from kernels of Pob84-C3R. Subsequent time-course analyses after mechanical damage showed 
that POD activity was regulated in a fluctuating kinetics pattern and that zmprx35 mRNA 
expression levels reflected this pattern. After 48 h of infestation with S. zeamais or Prostephanus 
truncatus, soluble endosperm POD activities were 1.38- or 0.85-fold, respectively. Under the same 
conditions, zmprx35 expression was induced 1.61-fold (S. zeamais infestation) and 1.17-fold (P. 
truncatus infestation). These findings suggest that ZmPrx35 contributes to the protective 
responses of aleurone cells against wounding and pest attacks, which could be 
enhanced/repressed by insect factors. Our data also provide evidence that the mechanisms of 
resistance of maize Pob84-C3R kernels toward the insect pests S. zeamais and P. truncatus are 
independent. © Copyright © 2020 López-Castillo, González-Leyzaola, Diaz-Flores-Rivera, Winkler, 
Wielsch and García-Lara. 
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Molecular identification and evolutionary relationships between the 
subspecies of Musa by DNA barcodes 

Dhivya S., Ashutosh S., Gowtham I., Baskar V., Harini A.B., Mukunthakumar S., Sathishkumar R. 

Article 

BACKGROUND: The banana (Musa sp., AAA) genome is constantly increasing due to high-
frequency of somaclonal variations. Due to its large diversity, a conventional numerical and 
morphological based taxonomic identification of banana cultivars is laborious, difficult and often 
leads to subject of disagreements. RESULTS: Hence, in the present study, we used universal DNA 
barcode ITS2 region to identify and to find the genetic relationship between the cultivars and 
varieties of banana. Herein, a total of 16 banana cultivars were PCR amplified using ITS2 primer 
pair. In addition, 321 sequences which were retrieved from GenBank, USA, were used in this study. 
The sequences were then aligned using Clustal W and genetic distances were computed using 
MEGA V5.1. The study showed significant divergence between the intra- and inter-specific genetic 
distances in ITS2 region. BLAST1 and Distance methods proved that ITS2 DNA barcode region 
successfully identified and distinguished the cultivar and varieties of banana. CONCLUSION: Thus, 
from the results of the present study, it is clear that ITS2 is not only an efficient DNA barcode to 
identify the banana species but also a potential candidate for enumerating the phylogenetic 
relationships between the subspecies and cultivars. This is the first comprehensive study to 
categorically distinguish the economically important banana subspecies and varieties using DNA 
barcodes and to understand its evolutionary relationship. 
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Molecular identification of dermatobia hominis (Diptera: Oestridae): A 
neglected agent causing myiasis in mexico 

Lozano-Sardaneta Y.N., Sánchez-Montes S., Fernández-Figueroa E., Rangel-Escareño C., Becker I. 

Article 

Myiasis represents a group of neglected tropical diseases caused by the infestation of vertebrate 
tissues by dipterous larvae. We herein report an imported case of foruncular myasis caused by 
Dermatobia hominis in Mexico City. The species was confirmed by DNA sequencing and 
phylogenetic reconstruction analysis. © 2020, Instituto de Medicina Tropical de Sao Paulo. All 
rights reserved. 
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Monitoring and ecotoxicity assessment of emerging contaminants in 
wastewater discharge in the city of prague (Czech Republic) 

Diaz-Sosa V.R., Tapia-Salazar M., Wanner J., Cardenas-Chavez D.L. 

Article 

Emerging contaminants (ECs) are not monitored nor regulated consistently, but may have negative 
effects on human health and ecosystem balance. Although pharmaceuticals and personal care 
products are among the main ECs found in surface and wastewater, their toxicity and fate are 
currently not sufficiently studied. In this study, we analyzed for the first time a group of 46 ECs in 
the secondary effluent of the wastewater treatment plants (WWTP) of Prague. Thirty-seven 
compounds were identified in the discharge to surface water. Three compounds had no toxicology 
information on Artemia salina: furosemide, hydrochlorothiazide, and tramadol. We performed 
acute toxicity (LC50) tests and enzyme assays after 24 and 48 h at room temperature and 28 ffiC 
for these three compounds. LC50 ranged from 225.01 mg/L for furosemide, the most toxic, up to 
above 14,000 mg/L for tramadol. Changes in enzymatic activity for GST, GPx, AChE, and LDH when 
A. salina were exposed to LC25 for each contaminant were conspicuous and significant in a 
contaminant-, exposure time-, and temperature-dependent manner. These biochemical markers 
complement the toxicity profile of these contaminants in aquatic ecosystems and highlight the 
need for further research on other ECs and their implications, and the regulations required to 
protect human and ecological health. © 2020 by the authors. 
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MoS2 nanostructured materials for electrode modification in the 
development of a laccase based amperometric biosensor for non-invasive 

dopamine detection 

Rubio-Govea R., Hickey D.P., García-Morales R., Rodriguez-Delgado M., Domínguez-Rovira M.A., 
Minteer S.D., Ornelas-Soto N., García-García A. 

Article 

A novel laccase-based amperometric biosensor was developed through the modification of carbon 
paper electrodes with layered two-dimensional molybdenum disulfide (MoS2) presented in two 
different morphologies, flowers (MoS2-F) and ribbons (MoS2-R). Two laccase isoforms from 
Pycnoporus sanguineus CS43 fungi (LacI and LacII) were evaluated for the first time as a biological 
recognition element, and their performance was compared with commercial laccase from 
Trametes versicolor (TvL). The best results were observed with the MoS2-R morphology at a 
concentration of 2 mg/mL Biosensors modified with MoS2-R and with the three enzymes, showed 
two linear ranges of detection, from 0.1 to 0.5 µM and from 1 to 5 µM. Biosensors modified with 
LacII exhibited a high sensitivity of 340.3 nA/µM; and low limit of detection (LOD) of 10 nM, which 
are the best values reported in the literature for dopamine detection by laccase based biosensor. 
Optimized electrodes modified with enzymes LacII and TvL were tested in a synthetic urine sample 
in order to evaluate their practical effectiveness, resulting in LOD of 0.67 and 2.67 µM 
respectively, which are below the average concentrations of dopamine normally found in real 
urine samples (around 2 µM). © 2020 Elsevier B.V. 

Rubio-Govea R., Hickey D.P., García-Morales R., Rodriguez-Delgado M., Domínguez-Rovira M.A., Minteer 
S.D., Ornelas-Soto N., García-García A., (2020). MoS2 nanostructured materials for electrode modification in 
the development of a laccase based amperometric biosensor for non-invasive dopamine detection. 
Microchemical Journal, vol. 155, ISSN: 0026265X.



Mostla for engineering education: Part 1 initial results 

Hidrogo I., Zambrano D., Hernandez-de-Menendez M., Morales-Menendez R. 

Article 

Tecnologico de Monterrey launched Mostla, an experiential learning space devoted to exploring 
and working with the emerging technologies that have the greatest potential to create better 
educational practices or reinvent education through novel ways of learning and teaching. In this 
article, we describe strategic projects in various disciplines and at different cognitive levels. These 
include those that arise from the experiments performed by faculty and students and those that 
are deployed at the institutional level. Virtual reality zones, collaborative virtual reality, I 360° 
courses, Blockchain for digital credentials, and digital tutors are among the institutional projects 
described in this work with which Mostla has been involved. Also, several educational projects 
developed by students and professors are described in detail. We include a review of the 
implementation processes of emerging technologies to provide a perspective on the practices that 
can help integrate technology into an educational context. The University of Technology, South 
Africa, the Technology-Enabled Learning Implementation Handbook, and Queensland Secondary 
School are among the organizations and resources consulted. The Mostla implementation process 
is also explained in detail. Its four-stage process includes knowing about the technology, 
experimenting with it, imagining new possibilities, and creating solutions. The implementation of 
technology in the education arena can be challenging. It is important to be aware of what others 
have done successfully to adopt advances that improve the teaching–learning process. 
Commitment at all the university levels, as well as the planning and incorporation strategies, the 
right infrastructure to support the implementations, the training in the technology provided to the 
community of users, and the development of engaging activities, are among the best practices 
encountered in the literature review which we report in this work. © 2020, Springer-Verlag France 
SAS, part of Springer Nature. 
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Mostla for engineering education: part 2 emerging technologies 

Hidrogo I., Zambrano D., Hernandez-de-Menendez M., Morales-Menendez R. 

Article 

Emerging Technologies (ET), consisting of advanced digital devices, tools, and innovations, 
potentiate the acceleration of changes and the improvements of many educational processes. In 
this research, the services offered by centers devoted to promoting the use of ET in their 
communities are discussed and compared. Mostla, a space devoted to exploring and working with 
the ETs that have the highest potential to create better educational experiences, is included in the 
analysis. Also, eight emerging technologies that, according to Mostla, are expected to impact 
education significantly are analyzed, and some examples of their practical uses are presented. 
Based on the experience, analysis, and review performed, we note that it is necessary to design 
memorable learning experiences with ETs to accomplish the development of competencies such 
as critical thinking, research, creativity, and innovative capacity. The acquisition of these 
competencies allows our future professionals to face the challenges of Industry 4.0 and confront 
the principal problems of society skilfully. Therefore, the development of educational strategies 
supported by ET is necessary to stimulate curiosity. This curiosity allows students to acquire 
knowledge and retain it better. Universities must keep in view that social and educational 
innovations should be developed collaboratively and supported by emerging technologies. They 
must challenge students to solve real problems; this is what develops and strengthens their 
competencies. Finally, universities must open their doors to society in general and offer their ET 
services to other public or private institutions, making these technologies accessible so that 
national education can be improved. © 2020, Springer-Verlag France SAS, part of Springer Nature. 
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Motivation and conceptions that elementary education students attribute to 
their academic performance in mathematics 

Corredor-García M.S., Bailey-Moreno J. 

Article 

The objective of this study was to know in elementary education students from Colombia, what 
their motivation in mathematics is, and to identify the conceptions to which they attribute 
academic performance.The qualitative methodology allowed to approach the experiences of 
thirty-one students and the teacher´s mathematics through observation and interviews. Among 
the main results, it was found that the extrinsic motivation promoted by the parents and teacher 
predominates, while the intrinsic motivation is manifested in the self-regulation and in the 
satisfactory and advanced mathematics achievement of four students. It is found that the 
classroom environment is not favorable for learning, although there are good interpersonal 
relationships between student-students and teacher-students. Responsibility, understanding and 
liking for mathematics are aspects attributable to good achievement, while disorder, indiscipline 
and lack of attention to the teacher's explanations are attributable to poor achievement. It is 
concluded that the motivation does not guarantee a good academic performance, since it seems 
to have more impact classroom climate and teaching strategies, which implies changing the 
conceptions and teaching conditions for active learning and thus establishing new relationships 
with mathematical knowledge. © 2020 Facultad de Ciencias de la Educacion. All rights reserved. 
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Motivation and employee satisfaction at work in a nonprofit  
service organization 

Torres-Castillo F., Cantú-Mata J.L. 

Article 

This study aims to develop a structural model of employee satisfaction at work. A multivariate 
model was developed and fed with data from a sample of 2353 employees working in a non-profit 
service organization. The information collected was analyzed with the statistical packages SPSS 
and SMART-PLS, using the technique of structural equations through exploratory factor analysis to 
perform the respective analysis. The model complied with validity criteria obtaining 75.8% 
representativeness, upon analysis of eleven independent variables distributed in four latent 
variables, or which Attitude (X3) and Training (X4) are significant. © 2020 Interciencia Association. 
All rights reserved. 
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Movie Review Summarization Using Supervised Learning and Graph-Based 
Ranking Algorithm 

Khan A., Gul M.A., Zareei M., Biswal R.R., Zeb A., Naeem M., Saeed Y., Salim N. 

Article 

With the growing information on web, online movie review is becoming a significant information 
resource for Internet users. However, online users post thousands of movie reviews on daily basis 
and it is hard for them to manually summarize the reviews. Movie review mining and 
summarization is one of the challenging tasks in natural language processing. Therefore, an 
automatic approach is desirable to summarize the lengthy movie reviews, and it will allow users to 
quickly recognize the positive and negative aspects of a movie. This study employs a feature 
extraction technique called bag of words (BoW) to extract features from movie reviews and 
represent the reviews as a vector space model or feature vector. The next phase uses Naïve Bayes 
machine learning algorithm to classify the movie reviews (represented as feature vector) into 
positive and negative. Next, an undirected weighted graph is constructed from the pairwise 
semantic similarities between classified review sentences in such a way that the graph nodes 
represent review sentences, while the edges of graph indicate semantic similarity weight. The 
weighted graph-based ranking algorithm (WGRA) is applied to compute the rank score for each 
review sentence in the graph. Finally, the top ranked sentences (graph nodes) are chosen based on 
highest rank scores to produce the extractive summary. Experimental results reveal that the 
proposed approach is superior to other state-of-the-art approaches. © 2020 Atif Khan et al. 
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Mucosal Microbiome Profiles Polygenic Irritable Bowel Syndrome in Mestizo 
Individuals 

Arredondo-Hernández R., Schmulson M., Orduña P., López-Leal G., Zarate A.-M., Alanis-Funes G., 
Alcaraz L.D., Santiago-Cruz R., Cevallos M.A., Villa A.R., Ponce-de-León Rosales S., López-Vidal Y., 

Consorcio Mexicano para el Estudio del Microbioma Humano 

Article 

Irritable bowel syndrome (IBS) is the most frequent functional gastrointestinal disorder, 
worldwide, with a high prevalence among Mestizo Latin Americans. Because several inflammatory 
disorders appear to affect this population, a further understanding of host genomic background 
variants, in conjunction with colonic mucosa dysbiosis, is necessary to determine IBS 
physiopathology and the effects of environmental pressures. Using a simple polygenic model, host 
single nucleotide polymorphisms (SNPs) and the taxonomic compositions of microbiota were 
compared between IBS patients and healthy subjects. As proof of concept, five IBS-Rome III 
patients and five healthy controls (HCs) were systematically studied. The human and bacterial 
intestinal metagenome of each subject was taxonomically annotated and screened for previously 
annotated IBS, ulcerative colitis, and Crohn's disease-associated SNPs or taxon abundance. Dietary 
data and fecal markers were collected and associated with the intestinal microbiome. However, 
more than 1,000 variants were found, and at least 76 SNPs differentiated IBS patients from HCs, as 
did associations with 4 phyla and 10 bacterial genera. In this study, we found elements supporting 
a polygenic background, with frequent variants, among the Mestizo population, and the colonic 
mucosal enrichment of Bacteroides, Alteromonas, Neisseria, Streptococcus, and Microbacterium, 
may serve as a hallmark for IBS. © Copyright © 2020 Arredondo-Hernández, Schmulson, Orduña, 
López-Leal, Zarate, Alanis-Funes, Alcaraz, Santiago-Cruz, Cevallos, Villa, Ponce-de-León Rosales and 
Lopez-Vidal. 
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Multi-criteria-based optimal life-testing plans under hybrid censoring scheme 

Bhattacharya R., Saha B.N., Farías G.G., Balakrishnan N. 

Article 

In designing an optimal life-testing experiment under censoring setup, the design parameters are 
usually chosen by optimizing a suitable criterion function. The criterion function is chosen by using 
either a variance-based or a cost-based model, and sometimes a combination of both these 
factors. However, it is an optimization problem with a single objective function. In this article, a 
multi-criteria-based optimization problem is considered in the context of hybrid censored life-
testing experiment. Both the variance and the cost factors are optimized simultaneously. The 
exact distribution of the maximum likelihood estimate of the lifetime model parameter is used to 
construct the optimality criteria. All the proposed methods are illustrated through numerical 
examples. One dataset is finally analyzed for real-life applications. © 2019, Sociedad de Estadística 
e Investigación Operativa. 
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Multi-link endoscopic manipulator robot actuated by shape memory alloys 
spring actuators controlled by a sliding mode 

Cortez-Vega R., Chairez I., Feliu-Batlle V. 

Article 

The aim of this study was to design and evaluate a prototype of a snake-like endoscopic 
manipulator robot (SLEMR) and its corresponding automatic controller based on the first order 
sliding mode theory. The SLEMR was controlled with a set of actuators made of shape memory 
alloys (SMA). The SLEMR device was constructed with a sequential arrangement of links 
interconnected by a two degree-of-freedom joint. A parallel agonist–antagonist configuration of 
actuators was implemented to move each joint. The physical relation between temperature and 
elongation in SMA forced the execution of the movement in the joint. Elongation–temperature 
model of the SMA actuator served to get a feasible bound of velocity for each joint. Each pair of 
SMA actuators was controlled by a first order sliding mode controller. This control design solved 
the tracking trajectory problem for each joint in the SLEMR because of its robustness against 
uncertainties and external perturbations. The control action was projected into a feasible 
implementable set of pulse-width modulated signals which was used to regulate the temperature 
of the corresponding SMA actuator. The controller designed in this study was experimentally 
validated in a SLEMR made up by a tridimensional printing technique. The control strategy induced 
the successful trajectory tracking for all the joints in the SLEMR simultaneously. This characteristic 
of the control design also enforces the tracking of a reference position by the tip of the final link of 
the SLEMR. An image acquisition system was used to determine the position of the final actuator 
in the SLEMR. The effectiveness of the controller proposed in this study was confirmed by the 
evaluation of the tracking error of the final actuator which approached to a bounded region (less 
than 1.0 mm) near the origin in a finite-time (0.5 s). © 2020 ISA 
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Multiparametric 18F-FDG PET/MRI of the breast: Are there differences in 
imaging biomarkers of contralateral healthy tissue between patients with 

and without breast cancer? 

Leithner D., Helbich T.H., Bernard-Davila B., Marino M.A., Avendano D., Martinez D.F., Jochelson 
M.S., Kapetas P., Baltzer P.A.T., Haug A., Hacker M., Tanyildizi Y., Morris E.A., Pinker K. 

Article 

The rationale was to assess whether there are differences in multiparametric 18F-FDG PET/MRI 
biomarkers of contralateral healthy breast tissue in patients with benign and malignant breast 
tumors. Methods: In this institutional review board–approved prospective single-institution study, 
141 women with imaging abnormalities on mammography or sonography (BI-RADS 4/5) 
underwent combined 18F-FDG PET/MRI of the breast at 3T with dynamic contrast-enhanced MRI, 
diffusion-weighted imaging, and the radiotracer 18F-FDG. In all patients, the following imaging 
biomarkers were recorded for the contralateral (tumor-free) breast: breast parenchymal uptake 
(BPU) (from 18F-FDG PET), mean apparent diffusion coefficient (from diffusion-weighted imaging), 
background parenchymal enhancement (BPE), and amount of fibroglandular tissue (FGT) (from 
MRI). Appropriate statistical tests were used to assess differences in 18F-FDG PET/MRI biomarkers 
between patients with benign and malignant lesions. Results: There were 100 malignant and 41 
benign lesions. BPE was minimal in 61 patients, mild in 56, moderate in 19, and marked in 5. BPE 
differed significantly (P &lt; 0.001) between patients with benign and malignant lesions, with 
patients with cancer demonstrating decreased BPE in the contralateral tumor-free breast. FGT 
approached but did not reach significance (P = 0.055). BPU was 1.5 for patients with minimal BPE, 
1.9 for mild BPE, 2.2 for moderate BPE, and 1.9 for marked BPE. BPU differed significantly between 
patients with benign lesions (mean, 1.9) and patients with malignant lesions (mean, 1.8) (P &lt; 
0.001). Mean apparent diffusion coefficient did not differ between groups (P = 0.19). Conclusion: 
Differences in multiparametric 18F-FDG PET/MRI biomarkers, obtained from contralateral tumor-
free breast tissue, exist between patients with benign and patients with malignant breast tumors. 
Contralateral BPE, BPU, and FGT are decreased in breast cancer patients and may potentially serve 
as imaging biomarkers for the presence of malignancy. COPYRIGHT © 2020 by the Society of 
Nuclear Medicine and Molecular Imaging. 
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Multiple HPV infections and viral load association in persistent cervical 
lesions in Mexican women 

Oyervides-Muñoz M.A., Pérez-Maya A.A., Sánchez-Domínguez C.N., Berlanga-Garza A., Antonio-
Macedo M., Valdéz-Chapa L.D., Cerda-Flores R.M., Trevino V., Barrera-Saldaña H.A., Garza-

Rodríguez M.L. 

Article 

Persistent high-risk human papillomavirus (HR-HPV) infections play a major role in the 
development of invasive cervical cancer (CC), and screening for such infections is in many 
countries the primary method of detecting and preventing CC. HPV typing can be used for triage 
and risk stratification of women with atypical squamous cells of undetermined significance (ASC-
US)/low-grade cervical lesions (LSIL), though the current clinical practice in Mexico is to diagnose 
CC or its preceding conditions mainly via histology and HR-HPV detection. Additional information 
regarding these HPV infections, such as viral load and co-infecting agents, might also be useful for 
diagnosing, predicting, and evaluating the possible consequences of the infection and of its 
prevention by vaccination. The goal of this follow-up hospital case study was to determine if HPV 
types, multiple HPV infections, and viral loads were associated with infection persistence and the 
cervical lesion grade. A total of 294 cervical cytology samples drawn from patients with 
gynecological alterations were used in this study. HPV types were identified by real-time PCR DNA 
analysis. A subset of HPV-positive patients was reevaluated to identify persistent infections. We 
identified HPV types 16, 18, and 39 as the most prevalent. One hundred five of the patients (59%) 
were infected with more than one type of HPV. The types of HPV associated with multiple HPV 
infections were 16, 18, and 39. In the follow-up samples, 38% of patients had not cleared the 
initially detected HPV infection, and these were considered persistent. We found here an 
association between multiple HPV infections and high viral loads with and infection persistence. 
Our findings suggest there are benefits in ascertaining viral load and multiple HPV infections status 
of HR-HPV infections for predicting the risk of persistence, a requirement for developing CC. These 
findings contribute to our understanding of HPV epidemiology and may allow screening programs 
to better assess the cancer-developing risks associated with individual HR-HPV infections. © 2020 
by the authors. 
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Multisensory stress reduction: a neuro-architecture study of paediatric 
waiting rooms 

Higuera-Trujillo J.L., Llinares Millán C., Montañana i Aviñó A., Rojas J.-C. 

Article 

The implementation of environmental satisfaction sources in the design of a health centre is a 
means to achieve stress reduction. The present work analyses the effect that these sources have 
on the stress reduction of patients’ companions in a paediatric service. A two-phase study was 
carried out. During the first phase, 120 participants assessed 20 waiting rooms in situ in order to 
select the environmental sources with the greatest effect. During the second phase, the stress 
levels of 26 participants were measured in four simulated waiting rooms that combined the 
selected sources from the first phase. A multisensory simulation was carried out through a virtual 
reality experiment with visual, auditory and olfactory elements, and stress levels were measured 
at the psychological and neurophysiological levels. Results suggest that a combination of 
environmental satisfaction sources creates an important synergistic effect at the psychological and 
neurophysiological levels and underlines the importance of auditory and olfactory stimuli. 
Conclusions may be of interest to designers and managers of healthcare facilities. © 2019, © 2019 
Informa UK Limited, trading as Taylor & Francis Group. 
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Multi-technical approach for the characterization of polychrome decorative 
surfaces at Spanish Mission Churches in Nueva Vizcaya (Chihuahua, Mexico) 

Muñoz-Alcocer K., Fuster-López L., Vázquez de Ágredos-Pascual M.L., Izzo F.C., Picollo M., 
Bartolozzi G., Vega J.H., Maldonado Escobar D., Mitrani A., Maynez M.Á., Casanova-González E., 

Rangel-Chávez I., Ruvalcaba-Sil J.L. 

Article 

An interdisciplinary and multi-institutional group of science and art conservation specialists has 
provided new insight into the painting materials used in the polychrome walls and wooden ceilings 
in four seventeenth century Spanish colonial churches of Nueva Vizcaya (Chihuahua, Mexico). A 
multi-analytical study of the decorative surfaces was performed in situ using spectroscopic 
approaches (XRF, FORS), False Colour Infrared Reflectography–IRFC, as well as micro sampling 
(ATR-FTIR, LM, GC/MS). A survey of natural resources and study (ATR-FTIR, LM) was carried out to 
elucidate the natural occurrence of a select number of materials in the surrounding areas of the 
churches. The present paper presents a multi-analytical study and characterization of green, red-
orange and black colour pigments and binders selected from the decorative surfaces. The aim of 
this study is to highlight relationships between local materials and those from the original 
polychrome ceilings, in order to understand the material and technological influences that 
converged in the Spanish colonial architecture of northern Mexico. © 2020, © 2020 The Author(s). 
Published by Informa UK Limited, trading as Taylor & Francis Group. 
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Multivariate water quality analysis of Lake Cajititlán, Mexico 

Gradilla-Hernández M.S., de Anda J., Garcia-Gonzalez A., Meza-Rodríguez D., Yebra Montes C., 
Perfecto-Avalos Y. 

Article 

Lake Cajititlán is a shallow body of water located in an endorheic basin in western Mexico. This 
lake receives excess fertilizer runoff from agriculture and approximately 2.3 Hm3 per year of 
poorly treated wastewater from three municipal treatment plants. Thirteen water quality 
parameters were monitored at five sampling points within the lake over 9 years. The objective of 
this work was to characterize the spatial and temporal variations of the water quality and to 
identify the sources of data variability in order to assess the influence and the impact of different 
natural and anthropogenic processes. One-way ANOVA tests, principal component analysis (PCA), 
cluster analysis (CA), and discriminant analysis (DA) were implemented. The one-way ANOVA 
showed that biochemical oxygen demand and pH present statistically significant spatial variations 
and that alkalinity, total chloride, conductivity, chemical oxygen demand, total hardness, 
ammonia, pH, total dissolved solids, and temperature present statistically significant temporal 
variations. PCA results explained both natural and anthropogenic processes and their relationship 
with water quality data. The CA results suggested there is no significant spatial variation in the 
water quality of the lake because of lake mixing caused by wind. The most significant parameters 
for spatial variations were pH, NO3 −, and NO2 −, consistent with the configuration of point and 
nonpoint sources that affect the lake’s water quality. The temporal DA results suggested that 
conductivity, hardness, NO2 −, pH, and temperature were the most significant parameters to 
discriminate between seasons. The temporal behavior of these parameters was associated with 
the transport pathways of seasonal contaminants. © 2019, Springer Nature Switzerland AG. 
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Municipal green purchasing in Mexico: Policy adoption and implementation 
success 

Leal A.R., Perez-Castillo D., Amorós J.E., Husted B.W. 

Article 

In this paper, we seek to determine what factors drive the adoption of green purchasing among 
municipalities in Mexico and the success of their implementation. Given the lack of research and 
theory in the area, this study is exploratory in nature. We applied the green purchasing survey 
developed by Arizona State University to all municipalities in Mexico with a population of 25,000 
or more inhabitants. Using the least absolute shrinkage and selector operator method (LASSO), we 
reduced the set of measures, which we then employed in a logistic regression to predict whether 
the municipality would adopt a green purchasing policy. We found that complementary 
environmental practices, department rules, and city-wide contracts to reduce purchasing costs 
have a positive and significant effect on the propensity to adopt green purchasing policies, but the 
time for routine low-cost purchases has a negative effect on green purchasing policy adoption. 
Then, using two-stage least squares, we developed a model of the factors leading to successful 
implementation of green purchasing. We found that complementary environmental policies, 
environmental practices, environmental program knowledge, and city-wide contracts to reduce 
purchasing costs are positively and significantly related to successful implementation. However, 
department resources and the time for routine low-cost purchase are significant, but negatively 
related. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Article 

Nanotechnology has become a research area with promising results for technological innovation. 
Endodontics can benefit from this field of research by increasing the success rate of the treatment, 
which currently ranges between 86% and 98% and has varied very little over the years. One of the 
causes of endodontic treatment failure is based on the presence of Enterococcus faecalis. The 
objective of this investigation is to evaluate the antibacterial effect of a gel preparation containing 
silver nanoparticles (Ag-NP) against E. faecalis present in the walls of the root canal. 60 extracted 
human uniradicular teeth that were instrumented with Wave One Gold (Denstplay/USA) and 
subsequently contaminated with Enterococcus faecalis. For antibacterial evaluation, intra-canal 
conducting was placed, and several groups were formed: a) Ag-NP 300 ug/MI gel; b) Ag-NP 500 
ug/MI gel; c) Ca (OH) 2 (Ultracal from Ultradent/USA) and the control group. They were incubated 
at 37°C and a sample was taken every 24 h for 7 days. The Ag-NP gel showed antimicrobial activity 
against E. faecalis with a value of minimum inhibitory concentration and minimum bactericidal 
concentration of 300 g/ml and 900 g/ml, respectively. When the Ag-NP gel was used as an intra-
canal conducting drug in an in-vitro model, its antimicrobial effect at 300 g/ml and 500 g/ml was 
equivalent to the action of Ca(OH)2,. © 2020 by EDIMES - Edizioni Internazionali Srl. All rights 
reserved. 
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Nano-spaced Gold on Glassy Carbon Substrate for Controlling Cell Behavior 

Chauhan G., Ángeles A.L., Gonzalez-González E., Kulkarni M.M., Cardenas-Benitez B., Jiménez M.F., 
Trujillo-de Santiago G., Alvarez M.M., Madou M., Martinez-Chapa S.O. 

Article 

This approach involves the synthesis of gold nanoparticles (GNPs) within the carbonizing 
photoresist (SU8) to achieve GNPs trapped glassy carbon (GNPs-GC) substrates. Surface size 
distribution and interparticle separation of GNPs is primarily controlled by changing the metal 
precursor concentration. Chemical stability and fabrication control are achieved by selecting 
sodium tetrachloroaurate (NaAuCl4) over a more conventional aurochloric acid (HAuCl4) as the 
gold precursor. Seeding of gold nuclei in a photocrosslinking polymer is a classical representation 
of simultaneous homogeneous and heterogeneous nucleation. GNPs growth during the 
carbonization process is tracked and explained using pertinent mechanisms. With the nanoparticle 
spacing ranging from 260 to 50 nm, GNPs-GC thin films are employed as interfaces for fibroblast 
cell adhesion. GNPs act as potential anchor points for cell adhesion and their nanoscale 
arrangement regulates the structural behavior of the cells. GNPs' density-dependent fibronectin 
physisorption significantly improves cell adhesion and proliferation. Intraparticle spacing around 
160 nm offers ideal biointerface for fibroblast attachment and spreading. Fabrication of 3D GNPs 
composite carbon microelectromechanical systems is achieved as a demonstration of the studied 
GNPs-GC synthesis mechanism. Sub-micron patterning of GNPs-GC combined with its 
biofunctional nature presents vast opportunities in the field of bioelectronics, biophotonics, and 
lab/organ-on-a-chip technology. © 2020 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Narrative web in celebrity press: Multimedia syntax and social media as a 
source of information 

Álvarez-Monsiváis E. 

Article 

The particularity of the news about celebrities to offer entertainment and information in a same 
narrative, makes them participate in the use of multimedia resources. The study analyzes how 
web media interested in celebrities integrate the digital resources available in the presentation of 
their news. For this, a content analysis was conducted to 670 news from eight Mexican websites 
belonging to newspapers, magazines and web portals. Among the findings are the preponderance 
of photography, hyperlinks and videos to shape the news. Likewise, a significant percentage of 
news items are described as the center of information for publications on social media. These 
results have repercussions on the activity of the celebrity journalist to develop technological skills 
and be in constant monitoring of Instagram, Youtube and Twitter accounts. © 2020 Universidad 
Complutense de Madrid. All rights reserved. 
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Nasal eosinophilic angiocentric fibrosis with IgG4-positive plasma cell 
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Saenz-Ibarra B., Ceceñas-Falcon L.A., Cardenas-De la Garza J.A., Garza-Elizondo M.A., De Hoyos R., 
Dieste M., Barboza-Quintana O. 

Article 

Introduction: Eosinophilic angiocentric fibrosis (EAF) is a rare lesion that predominantly affects the 
upper respiratory tract. Its etiology is unknown and it has been recently associated with the IgG4-
related disease (IgG4-RD) spectrum. To the author’s knowledge, this is the sixth case report of the 
relationship between EAF and IgG4-RD. Case Report: We report the case of a 37-year-old woman 
with nasal deformity and facial pain. The lesion was surgically excised. Histological examination 
revealed features of EAF with an IgG4/IgG plasma cell ratio >73% and 31 IgG4 stained cells per 
high power field. No clinical or radiological recurrence was detected during follow-up. Serum IgG4 
quantification one year after surgery was within normal limits. Discussion: The relationship 
between both entities may have therapeutic impact because IgG4-RD of the head and neck has a 
high remission rate with corticosteroids and immunosuppressive therapy. Additional reports of 
this infrequent disease are necessary to elucidate appropriate treatment and prognosis. © 2020, 
Malaysian Society of Pathologists. All rights reserved. 
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National Dementia BioBank: A Strategy for the Diagnosis and Study of 
Neurodegenerative Diseases in México 
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Fierro I., Bravo-Muñoz M., Sáenz-Ibarra B., Barbosa O., Guadarrama-Ortíz P., Garcés-Ramírez L., De 

La Cruz F., Harrington C.R., Martínez-Robles S., González-Ball 

Article 

We recently developed the National Dementia Biobank in México (BioBanco Nacional de 
Demencias, BND) as a unit for diagnosis, research, and tissue transfer for research purposes. BND 
is associated with the Facultad de Estudios Superiores Cuautitlán, Universidad Nacional Autónoma 
de Mexico (UNAM), Mexico. The donation of fluids, brain, and other organs of deceased donors is 
crucial for understanding the underlying mechanisms of neurodegenerative diseases and for the 
development of successful treatment. Our laboratory research focuses on 1) analysis of the 
molecular processing of the proteins involved in those neurodegenerative diseases termed 
tauopathies and 2) the search for biomarkers for the non-invasive and early diagnosis of 
Alzheimer's disease. © 2020-IOS Press and the authors. All rights reserved. 
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tunable local immunosuppressant delivery for allogeneic cell transplantation 
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Article 

Cell encapsulation is an attractive transplantation strategy to treat endocrine disorders. 
Transplanted cells offer a dynamic and stimulus-responsive system that secretes therapeutics 
based on patient need. Despite significant advancements, a challenge in allogeneic cell 
encapsulation is maintaining sufficient oxygen and nutrient exchange, while providing protection 
from the host immune system. To this end, we developed a subcutaneously implantable dual-
reservoir encapsulation system integrating in situ prevascularization and local immunosuppressant 
delivery, termed NICHE. NICHE structure is 3D-printed in biocompatible polyamide 2200 and 
comprises of independent cell and drug reservoirs separated by a nanoporous membrane for 
sustained local release of immunosuppressant. Here we present the development and 
characterization of NICHE, as well as efficacy validation for allogeneic cell transplantation in an 
immunocompetent rat model. We established biocompatibility and mechanical stability of NICHE. 
Further, NICHE vascularization was achieved with the aid of mesenchymal stem cells. Our study 
demonstrated sustained local elution of immunosuppressant (CTLA4Ig) into the cell reservoir 
protected transcutaneously-transplanted allogeneic Leydig cells from host immune destruction 
during a 31-day study, and reduced systemic drug exposure by 12-fold. In summary, NICHE is the 
first encapsulation platform achieving both in situ vascularization and immunosuppressant 
delivery, presenting a viable strategy for allogeneic cell transplantation. © 2020 The Authors 
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Article 

This study aimed to characterize the neurophysiological correlates of gait in the human 
pedunculopontine nucleus (PPN) region and the globus pallidus internus (GPi) in Parkinson’s 
disease (PD) cohort. Though much is known about the PPN region through animal studies, there 
are limited physiological recordings from ambulatory humans. The PPN has recently garnered 
interest as a potential deep brain stimulation (DBS) target for improving gait and freezing of gait 
(FoG) in PD. We used bidirectional neurostimulators to record from the human PPN region and GPi 
in a small cohort of severely affected PD subjects with FoG despite optimized dopaminergic 
medications. Five subjects, with confirmed on-dopaminergic medication FoG, were implanted with 
bilateral GPi and bilateral PPN region DBS electrodes. Electrophysiological recordings were 
obtained during various gait tasks for 5 months postoperatively in both the off- and on-medication 
conditions (obtained during the no stimulation condition). The results revealed suppression of low 
beta power in the GPi and a 1–8 Hz modulation in the PPN region which correlated with human 
gait. The PPN feature correlated with walking speed. GPi beta desynchronization and PPN low-
frequency synchronization were observed as subjects progressed from rest to ambulatory tasks. 
Our findings add to our understanding of the neurophysiology underpinning gait and will likely 
contribute to the development of novel therapies for abnormal gait in PD. Clinical Trial 
Registration: Clinicaltrials.gov identifier; NCT02318927. © Copyright © 2020 Molina, Hass, 
Sowalsky, Schmitt, Opri, Roper, Martinez-Ramirez, Hess, Foote, Okun and Gunduz. 
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O’Callaghan A., Milisenda J.C., Grau-Junyent J.M., Christoph 

Article 

Idiopathic inflammatory myopathies (IIM) are characterized by muscle inflammation and 
weakness, myositis-specific autoantibodies (MSAs), and extramuscular organ damage. The role of 
neutrophil dysregulation and neutrophil extracellular traps (NETs) in IIM is unclear. We assessed 
whether pathogenic neutrophil subsets (low-density granulocytes [LDGs]) and NETs were elevated 
in IIM, associated with clinical presentation and MSAs, and their effect on skeletal myoblasts and 
myotubes. Circulating NETs and LDGs were quantified and correlated with clinical measures. 
Specific MSAs were tested for their ability to induce NETs. NETs and neutrophil gene expression 
were measured in IIM biopsies. Whether NETs damage skeletal myoblasts and myotubes was 
tested. Circulating LDGs and NETs were increased in IIM. IIM LDGs had an enhanced ability to form 
NETs. LDGs and NETs correlated with IIM disease activity and muscle damage. The serum MSA 
anti-MDA5 correlated with circulating and tissue NETs and directly enhanced NET formation. An 
enhanced neutrophil gene signature was present in IIM muscle and associated with muscle injury 
and tissue IFN gene signatures. IIM NETs decreased the viability of myotubes in a citrullinated 
histone-dependent manner. Dysregulated neutrophil pathways may play pathogenic roles in IIM 
through their ability to directly injure muscle cells and other affected tissues. © 2020, American 
Society for Clinical Investigation. 
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Luz Sevilla-González M. 

Article 

Recently, neutrophil extracellular traps (NETs), three-dimensional structures formed of neutrophil 
enzymes such as neutrophil elastase (NE) and nuclear components (DNA), have been associated 
with progression in different types of cancer. However, data remain scarce in breast cancer. Thus, 
the aim of this study was to associate NETs with clinical stages of breast cancer. A prospective 
analysis was performed in 45 plasma samples of female patients with newly diagnosed breast 
cancer. NE-DNA complexes were evaluated by ELISA. Optical density was dichotomized at the 
median for comparisons (low and high levels of NE-DNA). The most frequent clinical stage was 
localized (n = 28, 62%) followed by regional (n = 13, 29%) and distant (n = 4, 9%). Higher levels of 
NE-DNA complexes were observed in regional and distant stages compared to localized disease 
(68% vs 32%, p = 0.034). No differences were observed when comparing other clinical 
characteristics between both groups. We demonstrated that the levels of NETs increase in 
proportion to the stage of the disease, observing higher levels of NE-DNA complexes in regional 
and metastatic disease, which coincides with the proposed mechanism by which cancer 
progression and metastasis might result from the formation of NETs. © 2019, Arányi Lajos 
Foundation. 
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New form of communication and interaction in the educational process 
about probability through a web application 

Salas-Rueda R.-A., Salas-Rueda É.-P., Salas-Rueda R.-D. 

Article 

This quantitative research analyzes the impact of the web application for the Higher Education 
Process on Probability (APESP) in the Statistical Instrumentation for Business subject. The sample 
is composed of 61 students who attended the second semester of the Bachelor of Administration, 
Marketing, Information Technology, Commerce and Accounting in a Mexican university. The 
results of automatic learning (linear regression) with 50 %, 60 %, 70 % and 80 % of training indicate 
that APESP favors the assimilation of knowledge and development of skills in the educational 
process on the probability of events and intersection. Data science (decision tree technique) 
allows identifying and establishing different predictive models on the use of APESP in the teaching-
learning process. Likewise, Bayes' theorem predicts the impact of APESP (contents) on the 
educational process of probability. Finally, APESP is an innovative technological tool that facilitates 
learning in the field of statistics through data simulation. © 2020 Universidade da Beira Interior. 
All rights reserved. 
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fungal communities in arid soils of Mexico 
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Article 

Arbuscular mycorrhizal fungi (AMF) are obligate symbionts of c. 80% of land plants, having 
enormous ecological and economic impact, as they often improve crop plant nutrition and yield. 
DNA-based identification with molecular markers is used to analyze AM fungal communities in the 
field, but reaching species level taxonomic resolution remains challenging. Thus, currently there is 
no consensus on how to analyze high-throughput sequences and assign them into species. Here, a 
new sequencing strategy combined with taxonomic affiliations implemented with an evolutionary 
placement algorithm (EPA) was established. It is based on sequencing a c. 450 bp region of the 
large subunit (LSU) ribosomal rRNA gene with the MiSeq-Illumina platform. The method is suitable 
for the discrimination of closely related AMF species and was used to study host-AMF preferences 
in roots of Pequin pepper, soybean and orange at one location in the arid northeast of Mexico. 
Twenty AM fungal species from 13 genera were detected. Phylogenetic affiliation of reads to 
species revealed crop preferential associations. In Pequin pepper roots, several Rhizophagus 
species represented most of the community, Rhizophagus clarus being the most abundant. The 
soybean AM fungal community was dominated by Rhizophagus irregularis and Funneliformis 
mosseae and that of orange by several species of Dominikia, some of them only found in this crop. 
Unraveling the AMF-plant preferences of important crops by an affordable and robust sequencing 
method, combined with phylotaxonomic AMF species resolution, is an important tool to obtain 
taxonomic units that are meaningful in both biological and ecological studies. © 2020, The 
Author(s). 
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Article 

Haemaphysalis leporispalustris is a hard tick species that have been recorded mainly parasitizing 
rabbits and birds across the Nearctic and Neotropical regions. Particularly in Mexico, most of the 
records come from historical collection journeys from before the 1960s. In this paper, we bring 
new geographical records for this species in Mexico to provide the first genetic data in the country 
through the amplification of the 16S, COI, and 18S genes, and the detection of a rickettsial agent 
as well. © 2020, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Article 

Non-nutritive sweeteners (NNS) are food additives that have been used as a possible tool to 
reduce energy and sugar intake. There is a scientific debate around the real benefits of their use. 
NNS are substances widely evaluated in the scientific literature. Their safety is reviewed by 
international regulatory health agencies. Health professionals and consumers often lack education 
and objective information about food additives based on the best scientific evidence. NNS have 
been used as a substitute for sucrose, especially by people with diabetes mellitus and obesity. 
However, concerns related to their possible association with preterm birth have been raised, and 
also with their use during pregnancy and lactation because of the possibility of metabolic or other 
consequences in both the mother and offspring. This analysis of the evidence in gynecology and 
obstetrics presents a review of the most commonly asked questions regarding this matter by 
health professionals and their patients. This document evaluates a diversity of scientific 
publications under the sieve of evidence-based medicine and the regulatory framework for food 
additives to elucidate whether the use of NNS in women in these critical stages of pregnancy and 
breastfeeding represents a potential risk. © 2020 SENPE and Arán Ediciones S.L. Este es un artículo 
Open Access bajo la licencia CC BY-NC-SA. 
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Article 

Copper-containing membrane monooxygenases (CuMMOs) are encoded by xmoCAB(D) gene 
clusters and catalyze the oxidation of methane, ammonia, or some short-chain alkanes and 
alkenes. In a metagenome constructed from an oilsands tailings pond we detected an xmoCABD 
gene cluster with <59% derived protein sequence identity to genes from known bacteria. Stable 
isotope probing experiments combined with a specific xmoA qPCR assay demonstrated that the 
bacteria possessing these genes were incapable of methane assimilation, but did grow on ethane 
and propane. Single-cell amplified genomes (SAGs) from propane-enriched samples were screened 
with the specific PCR assay to identify bacteria possessing the target gene cluster. Multiple SAGs of 
Betaproteobacteria belonging to the genera Rhodoferax and Polaromonas possessed homologues 
of the metagenomic xmoCABD gene cluster. Unexpectedly, each of these two genera also 
possessed other xmoCABD paralogs, representing two additional lineages in phylogenetic 
analyses. Metabolic reconstructions from SAGs predicted that neither bacterium encoded 
enzymes with the potential to support catabolic methane or ammonia oxidation, but that both 
were capable of higher n-alkane degradation. The involvement of the encoded CuMMOs in alkane 
oxidation was further suggested by reverse transcription PCR analyses, which detected elevated 
transcription of the xmoA genes upon enrichment of water samples with propane as the sole 
energy source. Enrichments, isotope incorporation studies, genome reconstructions, and gene 
expression studies therefore all agreed that the unknown xmoCABD operons did not encode 
methane or ammonia monooxygenases, but rather n-alkane monooxygenases. This study 
broadens the known diversity of CuMMOs and identifies these enzymes in non-nitrifying 
Betaproteobacteria. © 2019, The Author(s), under exclusive licence to International Society for 
Microbial Ecology. 
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Article 

Nowadays in modern industrial applications, where the power supply efficiency is more important 
than the output noise performance, DC-DC converters are widely used in order to fulfill the 
requirements. Yet, component selection and precise estimation of parameters can improve the 
converter's performance, leading to smaller and more efficient designs. Hence, metaheuristic 
optimization algorithms can be applied using the mathematical model of DC-DC converters, in 
order to optimize their performance through an optimal inductance selection. Therefore, this work 
presents a novel design methodology for DC-DC converters, where the inductance selection is 
optimized, in order to achieve an optimal relation between the inductance size and the required 
energy. Moreover, a multi-objective metaheuristic optimization is presented through the 
Earthquake Algorithm, for parameter estimation and component selection, using the inductance 
of a buck DC-DC converter as a case study. The experimental results validate the design 
methodology, showing ripple improvement and operating power range extension, which are key 
features to have an efficient performance in DC-DC converters. Results also confirm the Small-
Signal Model of the circuit, as a correct objective function for the parameter optimization, 
achieving more than 90% of accuracy on the presented behavior. © 2020 by the authors. 
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Article 

Breast cancer is a disease that has emerged as the second leading cause of cancer deaths in 
women worldwide. The annual mortality rate is estimated to continue growing. Cancer detection 
at an early stage could significantly reduce breast cancer death rates long-term. Many 
investigators have studied different breast diagnostic approaches, such as mammography, 
magnetic resonance imaging, ultrasound, computerized tomography, positron emission 
tomography and biopsy. However, these techniques have limitations, such as being expensive, 
time consuming and not suitable for women of all ages. Proposing techniques that support the 
effective medical diagnosis of this disease has undoubtedly become a priority for the government, 
for health institutions and for civil society in general. In this paper, an associative pattern classifier 
(APC) was used for the diagnosis of breast cancer. The rate of efficiency obtained on the Wisconsin 
breast cancer database was 97.31%. The APC’s performance was compared with the performance 
of a support vector machine (SVM) model, back-propagation neural networks, C4.5, naive Bayes, 
k-nearest neighbor (k-NN) and minimum distance classifiers. According to our results, the APC 
performed best. The algorithm of the APC was written and executed in a Java platform, as well as 
the experimental and comparativeness between algorithms. © 2020 by the authors. 
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Purpose: Vitelliform Macular Dystrophy is an inherited autosomal dominant disease with variable 
expressivity, caused by a mutation in the BEST1 gene. We report a family with variable expressivity 
and incomplete penetrance in its members. Materials and Methods: A Mexican family was 
studied. It was comprised of six individuals (father, mother, and four children). A clinical history 
was taken, and a complete ophthalmological examination (distance best-corrected visual acuity, 
slit-lamp biomicroscopy, optical coherence tomography, fundus autofluorescence, optical 
coherence tomography angiography, and electrophysiological studies) was performed in each 
individual. Results: Two members presented low visual acuity and vitelliform lesions in different 
stages in the ocular fundus. The assessment suggested a diagnosis of Vitelliform Macular 
Dystrophy. Genetic analysis was performed by sequencing of exons 2, 4, 5, 7, 8, and 9 of the BEST1 
gene. All patients were carriers of the A variant allele of SNP rs1109748 located in exon 2 (c.219 C 
> A; p.Ile73=). Also, a missense mutation was identified in exon 7 in the mother and two children 
(c.851A>G; p.Tyr284Cys). The mother has a normal visual acuity, no abnormal findings in the 
ophthalmological examination and an abnormal electrooculogram, exhibiting incomplete 
penetrance. Conclusion: This represents one of the few cases of Vitelliform Macular Dystrophy 
with incomplete penetrance, being the first in our country and Latin America, and with our 
reported mutation with this characteristic. © 2020, © 2020 Taylor & Francis Group, LLC. 
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Novel triamcinolone acetonide-loaded liposomes topical formulation to 
prevent cystoid macular edema after femtosecond laser-assisted cataract 

surgery 

Navarro-Partida J., Jauregui-García G.D., Altamirano-Vallejo J.C., Acosta-González R., González-De 
la Rosa A., Armendáriz-Borunda J., Santos A. 

Article 

aim: The aim of this study is to report the tolerability, safety and efficacy of a topical triamcinolone 
acetonide-loaded liposomes formulation (TA-LF) to prevent clinically significant macular edema 
(CSME) after femtosecond laser-assisted cataract surgery (FLACS). Methods: Fifty-five eyes of 32 
patients who underwent FLACS were enrolled. Twenty-seven eyes were assigned to the TA group 
whereas twenty-eight eyes were assigned to the TA-LF group. In the TA group, eyes were exposed 
to a conventional topical formulation of triamcinolone acetonide 0.1% for 21 days postoperatively, 
whereas patients in the TA-LF group received a liposomal formulation containing 2 mg/ml of TA 
(0.2%). A follow-up consisting on slit-lamp examination, visual acuity, contrast sensitivity, central 
foveal thickness (CFT) and total macular volume (TMV) (both measured by retinal optical 
coherence tomography) was performed. Study visits were scheduled at 1 day, 6, and 12 weeks 
after surgery. results: The incidence of CSME in the TA group at 6 weeks was 22.2%, in contrast, 
the incidence of these finding in the TA-LF group was 0%. A conventional steroid formulation (TA 
0.1%) was associated with an increased risk of CSME (OR, 9.44; 95% CI, 1.76 - 50.66; P= 0.027). 
Finally, no ocular or systemic adverse events were reported in any group. conclusion: TA-loaded 
liposomal formulation is effective for the prevention of CSME associated with FLACS, and it seems 
that its therapeutic activity could be superior to the activity of a conventional topical steroid 
formulation. © 2020 Sociedad Mexicana de Oftalmología. 

Navarro-Partida J., Jauregui-García G.D., Altamirano-Vallejo J.C., Acosta-González R., González-De la Rosa A., 
Armendáriz-Borunda J., Santos A., (2020). Novel triamcinolone acetonide-loaded liposomes topical 
formulation to prevent cystoid macular edema after femtosecond laser-assisted cataract surgery. Revista 
Mexicana de Oftalmologia, vol. 94, pp. 173-182. ISSN: 1874519.



Nutritional content of edible grasshopper (Sphenarium purpurascens) fed on 
alfalfa (Medicago sativa) and maize (Zea mays) 

Ibarra-Herrera C.C., Acosta-Estrada B., Chuck-Hernández C., Serrano-Sandoval S.N., Guardado-Félix 
D., Pérez-Carrillo E. 

Article 

Edible insects have been proposed as a good source of different nutrients including protein. 
However, the nutritional value of edible insects could be affected by several factors that must be 
considered in order to enhance their potential application in food. In this work, the effect of 
feeding two different diets, alfalfa and maize green fodder, on the chemical composition of edible 
grasshopper (Sphenarium purpurascens) consumed in Mexico was assessed. The dry matter, crude 
protein content, amino acid profile, in vitro protein digestibility, crude fat, and insoluble fiber 
content differed significantly between grasshoppers fed with alfalfa and maize (p-value < 0.05). 
Grasshoppers fed with alfalfa showed an increment of 10% in essential amino acid index and 
biological value compared to grasshopper fed with maize green fodder. Our results demonstrate 
that the nutritional composition of edible grasshopper S. purpurascens can be modified through 
diet resulting in an increase in its nutritional value. © 2020, © 2020 The Author(s). Published with 
license by Taylor & Francis Group, LLC. 
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Observer design for Linear Hybrid Systems with unknown inputs and Petri-
net discrete dynamics 

Vázquez C.R., Gómez-Gutiérrez D., Ramírez-Teviño A. 

Article 

This work investigates the observability analysis and the observer synthesis for Linear Hybrid 
Systems (LHS's) considering both known and unknown inputs and constrained discrete dynamics. 
In this framework, none assumption is made over the unknown inputs (that can represent faults or 
disturbances), moreover, the discrete dynamics are represented by a Petri net, whose behaviour 
constraints the possible switchings. For this, the concept of eventual observability is considered as 
the possibility of uniquely determining both the discrete and the continuous states after a finite 
number of switchings. In this way, the information provided by the continuous and the discrete 
outputs of the LHS is combined to determine the discrete state after a finite number of switchings. 
Next, based on the knowledge of the visited discrete states, a continuous observer estimates the 
continuous state. Under this approach, neither the observability of the linear systems nor the 
observability of the underlying discrete event system are required for estimating the complete 
state of the LHS. © 2020 Elsevier Ltd 
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Occult hepatitis B in kidney transplants recipients and donors from Western 
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Evangelista-Carrillo L.A., Mendoza-Cabrera S., Rodríguez-Pérez L.R., Chiquete E., Armendáriz-

Borunda J., Sánchez-Orozco L.V. 

Article 

Background: Occult hepatitis B virus infection (OBI) is defined as the presence of hepatitis B virus 
(HBV) DNA in serum and/or liver from HBsAg-negative subjects. Our aim was to determine OBI 
frequency in serum and genomic DNA in patients undergoing renal transplant and their cognate 
donors in a selected population from Western Mexico. Methods: Blood samples were obtained 
from 94 donors and their cognate recipients (188 participants) before kidney transplantation. 
Identification of HBV DNA was carried-out by nested (S-region) and semi-nested (Pol-region) PCR 
in both genomic and serum DNA samples from 188 participants at pre-surgical stage and from a 
subset of 73 recipients at three-month follow-up. Results: HBV-DNA was not detected in either 
genomic or serum DNA samples from recipients or donors prior to transplantation. After three-
months of follow-up, 2 out of 73 (2.7%, 95% CI: 0.9–11.9%) recipients were positive to HBV-DNA 
(Pol-region) in genomic DNA samples using a high sensitivity Taq DNA polymerase. Conclusions: 
OBI incidence in recipients of kidney transplant may be higher than previously recognized. 
Detection of HBV-DNA was higher in genomic DNA than in serum samples using a high sensitivity 
Taq DNA polymerase. To the best of our knowledge, this is the first report regarding this specific 
topic in Mexicans. © 2019 The Authors 
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On finite-time and fixed-time consensus algorithms for dynamic networks 
switching among disconnected digraphs 

Gómez-Gutiérrez D., Vázquez C.R., Čelikovský S., Sánchez-Torres J.D., Ruiz-León J. 

Article 

This paper aims to analyse the stability of a class of consensus algorithms with finite-time or fixed-
time convergence for dynamic networks composed of agents with first-order dynamics. In 
particular, in the analysed class a single evaluation of a nonlinear function of the consensus error is 
performed per each node. The classical assumption of switching among connected graphs is 
dropped here, allowing to represent failures and intermittency in the communications between 
agents. Thus, conditions to guarantee finite and fixed-time convergence, even while switching 
among disconnected graphs, are provided. Moreover, the algorithms of the considered class are 
computationally simpler than previously proposed finite-time consensus algorithms for dynamic 
networks, which is an essential feature in scenarios with computationally limited nodes and 
energy efficiency requirements such as in sensor networks. Simulations illustrate the performance 
of the proposed consensus algorithms. In the presented scenarios, results show that the settling 
time of the considered algorithms grows slower than other consensus algorithms for dynamic 
networks as the number of nodes increases. © 2018 Informa UK Limited, trading as Taylor & 
Francis Group. 
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On predefined-time consensus protocols for dynamic networks 

Aldana-López R., Gómez-Gutiérrez D., Jiménez-Rodríguez E., Sánchez-Torres J.D., Loukianov A.G. 

Article 

This paper presents new classes of consensus protocols with fixed-time convergence, which 
enable the definition of an upper bound for consensus state as a parameter of the consensus 
protocol, ensuring its independence from the initial condition of the nodes. We demonstrate that 
our methodology subsumes current classes of fixed-time consensus protocols that are based on 
homogeneous in the bi-limit vector fields. Moreover, the proposed framework enables for the 
development of independent consensus protocols that are not needed to be homogeneous in the 
bi-limit. This proposal offers extra degrees of freedom to implement consensus algorithms with 
enhanced convergence features, such as reducing the gap between the real convergence moment 
and the upper bound chosen by the user. We present two classes of fixed-time consensus 
protocols for dynamic networks, consisting of nodes with first-order dynamics, and provide 
sufficient conditions to set the upper bound for convergence a priori as a consensus protocol 
parameter. The first protocol converges to the average value of the initial condition of the nodes, 
even when switching among dynamic networks. Unlike the first protocol, which requires, at each 
instant, an evaluation of the non-linear predefined time-consensus function, hereinafter 
introduced, per neighbor, the second protocol requires only a single evaluation and ensures a 
predefined time-consensus for static topologies and fixed-time convergence for dynamic 
networks. Predefined-time convergence is proved using Lyapunov analysis, and simulations are 
carried out to illustrate the performance of the suggested techniques. The exposed results have 
been applied to the design of predefined time-convergence formation control protocols to 
exemplify their main features. © 2019 The Authors 
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On some economic principles of the energy transition 

Blazquez J., Fuentes R., Manzano B. 

Article 

Energy transitions are complex processes difficult to characterize using a small number of 
features. We provide a simple framework for the energy transition, pointing out that some 
scenarios have a higher probability. The document is organized around four key propositions: (i) 
the current energy transition is driven by policies rather than by technology improvements; (ii) the 
energy transition disrupts liberalized electricity markets and undermines their economic 
foundation; (iii) given the current technologies and technological perspectives, the energy 
transition to renewable sources is going to be incomplete; (iv) there is a change in consumer 
preferences for cleaner energy, demanding new business models. These propositions lead to the 
following consequences: (a) the outcome in terms of electricity prices and energy production will 
depend on the policies applied, as there are multiple possible policies and paths of energy 
transition; (b) a complete transition based on renewable energy may be technically possible, but 
difficult to manage in liberalized markets, requiring a new design; (c) there is a change in 
consumers preferences towards decarbonized energy, creating new business opportunities and 
jeopardizing traditional business models. It is difficult to make accurate predictions on the energy 
transition, but we provide general guidelines for policymakers, companies and investors. © 2020 
Elsevier Ltd 
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On the accuracy and computational cost of spiking neuron implementation 

Valadez-Godínez S., Sossa H., Santiago-Montero R. 

Article 

Since more than a decade ago, three statements about spiking neuron (SN) implementations have 
been widely accepted: 1) Hodgkin and Huxley (HH) model is computationally prohibitive, 2) 
Izhikevich (IZH) artificial neuron is as efficient as Leaky Integrate-and-Fire (LIF) model, and 3) IZH 
model is more efficient than HH model (Izhikevich, 2004). As suggested by Hodgkin and Huxley 
(1952), their model operates in two modes: by using the α’s and β’s rate functions directly (HH 
model) and by storing them into tables (HHT model) for computational cost reduction. Recently, it 
has been stated that: 1) HHT model (HH using tables) is not prohibitive, 2) IZH model is not 
efficient, and 3) both HHT and IZH models are comparable in computational cost (Skocik & Long, 
2014). That controversy shows that there is no consensus concerning SN simulation capacities. 
Hence, in this work, we introduce a refined approach, based on the multiobjective optimization 
theory, describing the SN simulation capacities and ultimately choosing optimal simulation 
parameters. We have used normalized metrics to define the capacity levels of accuracy, 
computational cost, and efficiency. Normalized metrics allowed comparisons between SNs at the 
same level or scale. We conducted tests for balanced, lower, and upper boundary conditions 
under a regular spiking mode with constant and random current stimuli. We found optimal 
simulation parameters leading to a balance between computational cost and accuracy. 
Importantly, and, in general, we found that 1) HH model (without using tables) is the most 
accurate, computationally inexpensive, and efficient, 2) IZH model is the most expensive and 
inefficient, 3) both LIF and HHT models are the most inaccurate, 4) HHT model is more expensive 
and inaccurate than HH model due to α’s and β’s table discretization, and 5) HHT model is not 
comparable in computational cost to IZH model. These results refute the theory formulated over a 
decade ago (Izhikevich, 2004) and go more in-depth in the statements formulated by Skocik and 
Long (2014). Our statements imply that the number of dimensions or FLOPS in the SNs are 
theoretical but not practical indicators of the true computational cost. The metric we propose for 
the computational cost is more precise than FLOPS and was found to be invariant to computer 
architecture. Moreover, we found that the firing frequency used in previous works is a necessary 
but an insufficient metric to evaluate the simulation accuracy. We also show that our results are 
consistent with the theory of numerical methods and the theory of SN discontinuity. 
Discontinuous SNs, such LIF and IZH models, introduce a considerable error every time a spike is 
generated. In addition, compared to the constant input current, the random input current 
increases the computational cost and inaccuracy. Besides, we found that the search for optimal 
simulation parameters is problem-specific. That is important because most of the previous works 
have intended to find a general and unique optimal simulation. Here, we show that this solution 
could not exist because it is a multiobjective optimization problem that depends on several 
factors. This work sets up a renewed thesis concerning the SN simulation that is useful to several 
related research areas, including the emergent Deep Spiking Neural Networks. © 2019 Elsevier Ltd 
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On the design of nonautonomous fixed-time controllers with a predefined 
upper bound of the settling time 

Gómez-Gutiérrez D. 

Article 

Recently, there has been a great deal of attention in a class of finite-time stable dynamical 
systems, called fixed-time stable, that exhibit uniform convergence with respect to its initial 
condition, that is, there exists an upper bound for the settling-time (UBST) function, independent 
of the initial condition of the system. Of particular interest is the development of stabilizing 
controllers where the desired UBST can be selected a priori by the user since it allows the design 
of controllers to satisfy real-time constraints. Unfortunately, existing methodologies for the design 
of controllers for fixed-time stability exhibit the following drawbacks: on the one hand, in methods 
based on autonomous systems, either the UBST is unknown or its estimate is very conservative, 
leading to over-engineered solutions; on the other hand, in methods based on time-varying gains, 
the gain tends to infinity, which makes these methods unrealizable in practice. To bridge these 
gaps, we introduce a design methodology to stabilize a perturbed chain of integrators in a fixed-
time, with the desired UBST that can be set arbitrarily tight. Our approach consists of redesigning 
autonomous stabilizing controllers by adding time-varying gains. However, unlike existing 
methods, we provide sufficient conditions such that the time-varying gain remains bounded, 
making our approach realizable in practice. © 2020 John Wiley & Sons, Ltd. 
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On the effective behavior of viscoelastic composites in three dimensions 

Cruz-González O.L., Rodríguez-Ramos R., Otero J.A., Ramírez-Torres A., Penta R., Lebon F. 

Article 

We address the calculation of the effective properties of non-aging linear viscoelastic composite 
materials. This is done by solving the microscale periodic local problems obtained via the 
Asymptotic Homogenization Method (AHM) by means of finite element three-dimensional 
simulations. The work comprises the investigation of the effective creep and relaxation behavior 
for a variety of fiber and inclusion reinforced structures (e.g. polymeric matrix composites). As 
starting point, we consider the elastic-viscoelastic correspondence principle and the Laplace-
Carson transform. Then, a classical asymptotic homogenization approach for composites with 
discontinuous material properties and perfect contact at the interface between the constituents is 
performed. In particular, we reach to the stress jump conditions from local problems and obtain 
the corresponding interface loads. Furthermore, we solve numerically the local problems in the 
Laplace-Carson domain, and compute the effective coefficients. Moreover, the inversion to the 
original temporal space is also carried out. Finally, we compare our results with those obtained 
from different homogenization approaches, such as the Finite-Volume Direct Averaging 
Micromechanics (FVDAM) and the Locally Exact Homogenization Theory (LEHT). © 2020 Elsevier 
Ltd 
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On the hydraulic fracture of poroelastic media 

Kanaun S. 

Article 

The problems of quasi-static poroelasticity for stationary and extending cracks in an isotropic 
homogeneous medium are considered. The crack driving forces are caused by pressure of fluid 
injected inside the crack by external sources. Using simple and double layer potentials of 
poroelasticity, the problems are reduced to systems of 2D-integral equations on the crack surface. 
The integral equations contain operators with various time-asymptotics at infinity. Neglecting 
operators rapidly vanishing with time results in an approximate formulation of the crack problems. 
In this formulation, the process of filtration of fluid from the crack surface into the host medium is 
independent on the medium deformation. For numerical solution, the integral equations are 
discretized with respect to spatial and time variables. Examples of solutions of the filtration 
problem are presented for penny shape cracks with constant and extending radii. The three 
parameter model is used for simulation of hydraulic fracture crack propagation in poroelastic 
media. Time-dependencies of the crack radius, pressure distribution, and fluid flux on the crack 
surface are studied for various permeability parameters of the host medium. © 2020 
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On the relations among CO2 emissions, gross domestic product, energy 
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Article 

This paper is aimed at examining the relations among CO2 emissions, gross domestic product 
(GDP) growth, energy consumption, electricity use, urbanization, and income inequality for a 
sample of 134 countries by using principal components analysis, Granger causality, vector error 
correction models, and panel vector autoregression models. Data was obtained from the World 
Bank with annual observations from 1990 to 2014. The chosen countries are those with 10 years 
or more of concurrent data of the variables under study. The main empirical findings suggest a 
Kuznets curve between CO2 emissions per capita and GDP per capita. In addition, CO2 emissions 
have a long-term relationship with economic growth, energy use, electricity use, urbanization, and 
inequality. Finally, in the short run, CO2 emissions depend on economic growth, urbanization, and 
income inequality. © 2020, Econjournals. All rights reserved. 
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and Cu) core–shell nanoclusters and their comparison with pure Pd 

nanoclusters 

Cruz-Martínez H., Solorza-Feria O., Calaminici P., Medina D.I. 

Article 

Electronic structure computations of pure Pd and Pd-based core–shell clusters were studied 
employing auxiliary density functional theory (ADFT). For this investigation icosahedral clusters 
with 13 and 55 atoms and octahedral clusters with 19 and 44 atoms were employed to analyze the 
change in the properties of the Pd and M@Pd core–shell clusters. All properties calculated for the 
M@Pd clusters are directly compared with the ones of pure palladium clusters. Spin multiplicities, 
spin magnetic moments, spin densities, binding energies per atom, segregation energies, and 
average bond lengths were calculated to understand their changes when varying the size, 
composition and shape of the M@Pd (M = Co, Ni, and Cu) core–shell clusters. The M1@Pd12 and 
M1@Pd18 (M = Co and Cu) clusters exhibit changes in the spin multiplicity and spin magnetic 
moment with respect to the Pd13 and Pd19 clusters, respectively, whereas the Ni1@Pd12 and 
Ni1@Pd18 clusters maintain the same properties as their pure Pd counterparts. The spin 
multiplicities and spin magnetic moments of the M6@Pd38 and M13@Pd42 (M = Co, Ni, and Cu) 
clusters greatly differ from their pure Pd counterparts. This study reveals that the Pd-Pd bond 
lengths are shorter in the M@Pd core–shell clusters compared to the ones of pure Pd clusters. 
This work demonstrates that the binding energy per atom of the M@Pd core–shell clusters is 
greater than the binding energy per atom of the pure Pd clusters. The calculated segregation 
energies indicate that 3d atoms prefer to be in the center of core–shell systems. © 2020 Elsevier 
B.V. 
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Article 

Micro Aerial Vehicles (MAVs) have become very popular with a wide range of applications in 
cinema, surveillance, search and rescue, among many others. For these applications, an 
experienced pilot could operate the vehicle while keeping it in the line-of-sight. However, if the 
MAV flies beyond, the MAV may be highly compromised leading to potential crashes due to 
undetected obstacles. Hence, an assistance system to aid with obstacle detection and avoidance is 
highly desirable. This problem becomes more evident for autonomous navigation of MAVs. 
Nevertheless, autonomous navigation involves intensive computational power that rests on 
additional hardware to that of the flight controller. In addition, MAVs have an inherent limitation 
in their payload, restricting the size and weight of the onboard hardware and consequently the 
computational processing and storage capabilities. Motivated by the limitations in hardware, we 
propose a method to build an high-level map with enough details to make it useful for 
autonomous navigation, detecting surfaces that can be modeled as planes, thus enabling real-time 
operation while running on low budget hardware. Our proposed method carries out the following 
stages: (a) super-pixel segmentation, (b) planes extraction, (c) real-time mapping and (d) RRT 
navigation. We tested the proposed method in a custom-made hexacopter capable of carrying a 
stereoscopic camera and a light computer. We show that our MAV navigates in an unknown 
environment and successfully senses and avoids potential obstacles in its path. © 2020, Springer-
Verlag GmbH Germany, part of Springer Nature. 
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Article 

Purpose: Sustainable development is an issue of high relevance for all countries and universities 
play a fundamental role in promoting the participation of society members in achieving this 
objective. This study aims to conduct an open laboratory of social innovation (OPENLAB_SI) inside 
a university with society stakeholders, as a research and innovation tool that facilitates addressing 
the complexity of social problems through the principles of openness, experimentation, inclusion, 
diversity, participation and collaboration. The aim was to encompass innovation with the active 
participation of citizens in processes of experimentation, exchange and creativity to impact their 
social reality through collective designs for more sustainable futures done by and for communities. 
Design/methodology/approach: This paper presents a case study conducted during an 
OPENLAB_SI, which applied innovative, socio-educational strategies intending to promote the 
social appropriation of renewable energies to help the sustainable development of urban, rural 
and marginalized areas. In our open lab, a total of 67 participants attended, including university 
students from various public and private institutions of higher education. Also, civil organizations 
participated, as well as consultants, teachers, government representatives and university 
professors. Experts from various disciplines who work in businesses, foundations, universities and 
government spoke on the topics that were addressed. Findings: Among the notable principal 
findings is the collaborative work done voluntarily by all the participants who, instead of working 
with a proposal designed beforehand by one group or another, recognized that an OPENLAB_SI 
leads to the creation of links between society, academia, business and government. 
Originality/value: In the OPENLAB_SI through the exchange of experiences and best practices, 
aimed at more robust networking and improvement in the acquisition of scientific and 
technological skills and abilities, the participants became actively involved in the generation of 
collective knowledge. The main contribution of this paper is to present an open laboratory into the 
social innovation space that can be replicated such a living lab model in other contexts to 
contribute to pursuit the sustainable development goals with education for sustainable 
development as a key catalyst for transformation. © 2020, Emerald Publishing Limited. 
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Ophthalmic artery catheterization for retinoblastoma treatment: Does reflux 
affect tumor response? 

Sweid A., Hammoud B., Weinberg J.H., Texakalidis P., Xu V., Shivashankar K., Baldassari M.P., Das 
S., Tjoumakaris S.I., Shields C.L., Lezama D.A., Lim L.-A.S., Dalvin L.A., El Naamani K., Jabbour P. 

Article 

Background Intra-arterial chemotherapy (IAC) for retinoblastoma (Rb) has been established as a 
primary treatment for the disease. To determine whether the presence of reflux into the ICA is 
associated with tumor response or with any other adverse events in pediatric retinoblastoma 
patients. Methods A retrospective chart review was performed for patients diagnosed with Rb and 
managed with ophthalmic artery catheterization (OAC). Results The total study cohort included 
205 Rb tumors of 205 eyes in 194 consecutive patients who underwent 624 successful intra-
arterial chemotherapy infusions using OAC. Of the 205 eyes, 65 eyes (32.7%) underwent 157 OAC 
procedures constituted group A (no reflux), 64 eyes (31.2%) underwent 236 OAC procedures 
constituted group B (variable pattern), and 74 eyes (36.1%) underwent 231 OAC procedures 
constituted group C (reflux). There was no significant difference in baseline characteristics 
between the three cohorts. Also, there was no significant difference in tumor characteristics 
between the three groups, except for genetic status. There was no significant difference between 
the three groups in terms of tumor response at completion of the treatment regimen. Complete 
tumor response was achieved at 70.2% in Group A, at 83.3% in Group B, and at 78.5% in group C 
(P=0.39). Similarly, eye enucleation occurred at 38.5% in group A, 31.8% in group B, and 31.5% in 
group C. None of the patients in both groups had any neurological adverse events or new onset of 
seizures. Conclusions The presence of reflux, which may complicate the procedure and prolong it, 
was not associated with poor outcomes in our analysis. © 2020 Author(s) (or their employer(s)). 
No commercial re-use. See rights and permissions. Published by BMJ. 
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Optical coherence tomography in diagnosis of inflammatory scalp disorders 

Rajabi-Estarabadi A., Vasquez-Herrera N.E., Martinez-Velasco M.A., Tsatalis J., Verne S.H., Nouri K., 
Tosti A. 

Article 

Background: The common inflammatory scalp disorders share similar clinical manifestations, and 
patient work up require invasive, undesirable diagnostic procedures like biopsy to ensure correct 
diagnosis. Optical coherence tomography (OCT) is a non-invasive high-resolution imaging modality 
that has found a valuable tool to assist in the diagnose and evaluation of different skin diseases. 
Objectives: To describe the structural and vascular dynamic OCT (D-OCT) findings of inflammatory 
scalp disorders including scalp psoriasis, seborrhoeic dermatitis and contact dermatitis and to 
compare trichoscopy and OCT features. Methods: Subjects with diagnosis of seborrhoeic 
dermatitis, psoriasis or contact dermatitis were enrolled in this study. OCT scans were taken on 
involved scalp, and the same scalp regions were evaluated by trichoscopy and compared with 
healthy scalp. Results: A total of fourteen subjects (two healthy controls, four seborrhoeic 
dermatitis, five psoriasis and three contact dermatitis) participated. D-OCT imaging of vascular 
pattern in healthy scalp and the inflammatory scalp disorders were described. D-OCT images could 
enhance the clinician's ability to distinguish psoriasis from seborrhoeic dermatitis by objectively 
detect and assess red loop density. In scalp contact dermatitis, the vessels of the deep plexus were 
more dilated and fewer in number than those found in seborrhoeic dermatitis. Conclusion: 
Dynamic OCT provides information that more clearly elucidates changes at the level of the 
superficial and deep plexuses without invasively interfering with superficial structures. In the 
context of inflammatory scalp disorders, this is useful to discern disorders with overlapping 
symptoms and minimize the use of invasive biopsies to diagnose. © 2020 European Academy of 
Dermatology and Venereology 
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Optical non-Hermitian para-Fermi oscillators 

Rodríguez-Walton S., Jaramillo Ávila B., Rodríguez-Lara B.M. 

Article 

We present a proposal for the optical simulation of para-Fermi oscillators in arrays of coupled 
waveguides. We use a representation that arises as a deformation of the su(2) algebra. This 
provides us with a set of chiral modes and a zero-energy-like normal mode. The latter is its own 
chiral pair and suggest the addition of controlled losses or gains following a pattern defined by 
parity. In these non-Hermitian para-Fermi oscillators, the analog of the zero-energy mode presents 
the largest effective loss or gain and it is possible to tune the system to show sequences of 
exceptional points and varying effective losses or gains. These arrays can be used for mode 
suppression or enhancement depending on the use of loss or gain, in that order. We compare our 
coupled-mode-theory predictions with finite-element-method simulations to good agreement. © 
2020 American Physical Society. 
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Optical phase of inhomogeneous Jones matrices: Retardance and ortho-
transmission states 

Gutiérrez-Vega J.C. 

Article 

We determine the optical phase ψ (dynamic and geometric) introduced by a system described by 
an inhomogeneous Jones matrix. We show that there are two possible scenarios: (a) ψ has a finite 
range of ψ ∈ [ψmin, ψmax]. We calculate both limits and their corresponding polarization states 
analytically. (b) ψ spans the full range of ψ ∈ (−π, π]. This scenario leads to the existence of two 
input polarization states whose output states are orthogonal. We call these states ortho-
transmission states (OTSs) and find them analytically. We study the inverse problem of designing 
an optical system with OTSs given by the user. © 2020 Optical Society of America. 
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Optical simulation of atomic decay enhancement and suppression 

Jaramillo-Ávila B., Maldonado-Villamizar F.H., Rodríguez-Lara B.M. 

Article 

We discuss the decay of a two-level system into an engineered reservoir of coupled harmonic 
oscillators in the single-excitation manifold and propose its optical simulation with a homogeneous 
chain of coupled waveguides where individual elements couple to an external waveguide. We use 
two approaches to study the decay of the optical analog for the probability amplitude of the two-
level system being in the excited state. A Born approximation allows us to provide analytic closed-
form amplitudes valid for small propagation distances. A Fourier-Laplace approach allows us to 
estimate an effective decay rate valid for long propagation distances. In general, our two analytic 
approximations match our numerical simulations using coupled mode theory and show non-
Markovian decay into the engineered reservoir. In particular, we focus on two examples that 
provide enhancement or suppression of the decay rate using flat-top or Gaussian coupling 
distributions. © 2020 American Physical Society. 
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Optical transmission of an analog TV-signal coded at 2.24 GHz and its 
distribution by using a radiating cable 

Correa-Mena A.G., Seseña-Osorio J.A., Diago-Mosquera M.E., Aragón-Zavala A., Zaldívar-Huerta 
I.E. 

Article 

In this work, an alternative technology to extend wireless coverage beyond the conventional 
methods of providing radio propagation coverage is presented. The use of a radiating cable is 
proposed for difficult-to-reach areas. In this regard, an indoor radiating cable is successfully 
employed for the distribution of an analog electric signal in a fiber-radio scheme using a 
microwave photonic filter. A filtered microwave band-pass window located at 2.24 GHz is used as 
an electrical carrier to transmit an analog TV-signal of 67.25 MHz over an optical link of 25.28 km. 
Measurements are carried out in an indoor environment. Experimental results demonstrate that 
the recovered signal is of good quality in each measurement location, exhibiting on average a 
signal-to-noise-ratio (SNR) of around 31.60 dB. © 2020 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Optically enhanced trap assisted hysteretic I-V characteristics of 
nanocrystalline silicon based p-i-n heterostructure 

Chakrabarty S., Das G., Ray M., Hossain S.M. 

Article 

A p-i-n heterostructure containing electrochemically synthesized silicon (Si) nanorods embedded 
in a nonstoichiometric silicon oxide matrix sandwiched as i-layer between p-Si and n-type 
hydrogeneted amorphous Si shows hysteresis in both forward and reverse biases with an 
additional switching in forward bias. Conductivity in the trace path is lesser than the retrace path. 
Hysteresis in the reverse bias has been found to get enhanced up to three orders of magnitude 
under illumination by laser sources of different intensities and wavelengths showing the potential 
of the structure as an effective memory device. Hysteresis area and conductivity become 
maximum for red light and gradually decrease for green and violet light for fixed intensity. It is well 
known that the Si nanocrystal-silicon oxide interface contains a lot of electron and hole trap levels 
within the bandgap. Trapping and detrapping of photogenerated carriers at the trap/defect states 
are expected to affect the band bending at the junctions. The observed optically enhanced 
hysteresis has been explained through formation and destruction of the potential barrier at 
junctions during trace and retrace paths, respectively. The potential has been estimated by solving 
Poisson's equation, and the current-voltage (I-V) relation for trace and retrace paths has been 
derived where the rate of trapping and detrapping becomes different resulting in the observed 
hysteresis. Theoretically obtained I-V characteristics match well with the experimentally obtained 
results. The trap density in the i-layer estimated to be ∼1011/cm2 is in good agreement for the 
trap density in similar systems. © 2020 Author(s). 
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Optimal design of the ocean thermal energy conversion systems involving 
weather and energy demand variations 

Hernández-Romero I.M., Nápoles-Rivera F., Flores-Tlacuahuac A., Fuentes-Cortés L.F. 

Article 

Ocean thermal energy conversion systems (OTEC) represent an attractive economic alternative in 
communities allocated in coastal areas for producing electric utilities reducing fossil fuel 
consumption and emissions. This power generation technology uses the temperature difference 
between the deep cold water and warm surface water of the ocean to produce electricity using 
the principles of the Rankine cycle. This paper presents a Non-Linear Programming (NLP) multi-
period and multi-objective model for the analysis of OTEC systems. The multi-objective approach 
consists in to maximize the exergy efficiency of the cycle while the total annual cost of the system 
is minimized. Variations on solar resources availability, energy demands, and ambient conditions 
are addressed considering hourly and seasonal profiles from a given housing complex allocated on 
the Pacific Coast from Mexico. © 2020 Elsevier B.V. 
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Optimal design of the water-energy-food nexus for rural communities 

Medina-Santana A.A., Flores-Tlacuahuac A., Cárdenas-Barrón L.E., Fuentes-Cortés L.F. 

Article 

People from rural areas face some limitations to reach sustainable development, such as the lack 
of electricity. In this work, we propose a multi-objective nonlinear programming model to find the 
optimal design and operation of water, energy, and food systems for agricultural communities. To 
this aim, we develop, using a bottom-up approach, a mathematical formulation of a 
superstructure that includes renewable power technologies, water management devices, and food 
and energy crops. Numerical experiments are carried out using data from a community in 
Michoacan, Mexico. The results from the sensitivity analyses show that selling bioethanol as an 
economic activity can be attractive for this community by slightly increasing the biofuel price and 
the sugarcane yield. Moreover, the epsilon-constraint method, along with a Pareto filter, is applied 
to obtain compromised solutions. Some of these solutions represent a significant improvement in 
social and environmental dimensions while maintaining an acceptable economic index. These 
results show this methodology's usefulness for analyzing economic opportunities and obtaining 
strategies to manage the Water-Energy-Food Nexus (WEFN), especially the land distribution 
between food and energy crops. The model proposed constitutes a contribution, as a decision-
making tool, to the sustainable development of rural communities. © 2020 

Medina-Santana A.A., Flores-Tlacuahuac A., Cárdenas-Barrón L.E., Fuentes-Cortés L.F., (2020). Optimal 
design of the water-energy-food nexus for rural communities. Computers and Chemical Engineering, vol. 143, 
ISSN: 981354.



Optimal replenishment decision for retailers with variable demand for 
deteriorating products under a trade-credit policy 

Sarkar B., Dey B.K., Sarkar M., Hur S., Mandal B., Dhaka V. 

Article 

In this study one obtained the optimal decision of a retailer for the replenishment rate with 
selling-price and credit-period dependent demand to maximize the profit. A time-varying 
deterioration rate was considered for those products. A credit-period was offered by the retailer 
to the end customer to settle the whole payments. The aim of the model was to obtain the 
maximum profit for the retailer based model. A solution methodology with an algorithm was used 
to obtain the global optimum profit. An illustrative numerical example was given to test the 
practical applicability of the model. Numerical study indicated that the profit was at a maximum 
when the permissible delay-period for payment offered by the suppliers was lies between the 
permissible delay-time, and the cycle time, offered by the retailer. © EDP Sciences, ROADEF, SMAI 
2020. 
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Optimal replenishment decisions for perishable products under cash, 
advance, and credit payments considering carbon tax regulations 

Shi Y., Zhang Z., Chen S.-C., Cárdenas-Barrón L.E., Skouri K. 

Article 

This study integrates payment schemes and inventory decisions under sustainability issues. In view 
of legislation to reduce carbon emissions, the aim of the paper is to gain insights into how 
payment options affect inventory decisions for perishable products under the widely-used carbon 
tax regulation. Precisely, this paper establishes an inventory replenishment model from the 
buyer's perspective in which: (a) the buyer is charged for each unit carbon emissions with a 
constant tax rate (i.e., carbon-tax regulation) (b) the seller offers one of three commonly-used 
payment schemes (i.e., advance payment, cash payment, and credit payment), and (c) the product 
gradually degrades with time and cannot be sold after its expiration date (or sell-by date). Then, 
the existence and uniqueness of the optimal solution under each payment term is proven, which 
simplifies the search for the global solution to a local minimum. Finally, numerical experiments are 
conducted and the results among those three payment schemes are compared in order to answer 
the following two major questions: How does the payment scheme affect carbon emissions? 
Which payment scheme is the least expensive for the buyer, when carbon taxes are charged? 
Computational results provide evidences that the advance payment in companion with price 
discount is the least costly for the buyer but leads to highest carbon emissions per unit time 
among all three payment schemes. On the other hand, the credit payment is the best of all three 
payment schemes to curb carbon emissions and thus protect the climate and environment. © 
2019 Elsevier B.V. 
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Optimization of an Extrusion Cooking Process to Increase Formation of 
Resistant Starch from Corn Starch with Addition of Citric Acid 

Neder-Suárez D., Amaya-Guerra C.A., Pérez-Carrillo E., Quintero-Ramos A., Mendez-Zamora G., 
Sánchez-Madrigal M.Á., Barba-Dávila B.A., Lardizábal-Gutiérrez D. 

Article 

Effects of extrusion cooking process (ECP) with citric acid (CA) addition on the physicochemical 
changes and resistant starch (RS) formation in native corn starch (NCS) are evaluated. NCS at 
different feed moisture levels (18–32%) and CA concentrations (0–10.3%), are subject ECP under 
constant conditions of screw speed (233 rpm) and die temperature (127 °C). The obtained 
extrudates are stored at 4 °C for 120 h and then at room temperature. The water absorption index 
(WAI), water solubility index (WSI), RS content, peak temperature (Tp), ∆H, peak viscosity (PV), 
setback viscosity (SV), FT-IR, X-ray analysis and microstructural (SEM) properties are evaluated. RS 
content and WSI increased with decreasing moisture content (MC), WAI, PV and SV shows that 
increases in MC caused an increase, while ∆H and Tp decreases with decreasing MC. SEM shows 
that ECP with CA destroys the granular structure of NCS generated amorphous structures owing to 
gelatinization and dextrinization. FT-IR analysis shows that extruded samples with CA cause starch 
hydrolysis, increasing the intensity of bands 994 and 1016 cm−1 in comparison to NCS. The highest 
RS yield (1.15 g/100 g) is obtained at 18% moisture content and 5.2% of CA: an increase of 71% 
with respect to NCS. © 2019 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Optimization of FDM parameters for improving part quality, productivity and 
sustainability of the process using Taguchi methodology and desirability 

approach 

Camposeco-Negrete C. 

Article 

Additive manufacturing (AM) has gained attention due to its capacity to produce complex parts. 
Fused deposition modeling (FDM) is a branch of AM that has great potential. However, it is 
important to understand how process parameters affect part quality and operation’s productivity. 
The present paper outlines an experimental study that aimed to optimize three parameters: 
processing time, the energy consumption of the 3D printer, and dimensional accuracy of parts 
manufactured by the FDM process, using ASA as the model material. The Taguchi methodology 
was employed to study the effect of five key parameters (layer thickness, filling pattern, 
orientation angle, printing plane, and position of the piece on the printing table’s surface) on the 
variables. The desirability method was considered for defining a set of printing parameters that 
allowed the optimization of all the variables at the same time. The printing plane was the most 
significant factor for reducing processing time; the same trend was observed for energy 
consumption. In the case of dimensional accuracy, the width was mainly influenced by the filling 
pattern. For length, layer thickness was the dominant factor. Finally, the printing plane was the 
factor with the greatest influence over the part thickness. A desirability analysis allowed finding 
out the set of parameters that provided the best trade-off among the variables. © 2020, Springer 
Nature Switzerland AG. 
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Optimization of municipal solid waste management using a coordinated 
framework 

Munguía-López A.D.C., Zavala V.M., Santibañez-Aguilar J.E., Ponce-Ortega J.M. 

Article 

Municipal solid waste (MSW) management is an important but complex logistical problem. The 
deployment of MSW management systems is hindered by the ever-growing generation of waste 
and the often insufficient infrastructure to manage, process, and dispose of waste. This paper 
presents a coordinated framework for complex MSW management systems. The framework 
accommodates multiple key stakeholders in MSW systems, such as suppliers of waste, consumers 
of waste and derived products, and providers of transportation and processing services. Here, the 
stakeholders submit bids to a coordinator that solves an optimization problem to determine 
allocations and clearing prices that maximize the collective profit for all stakeholders and that 
balance supply and demand for waste and products. Furthermore, the clearing process guarantees 
that the individual profits are non-negative (no stakeholder loses money). Notably, the framework 
operates as a competitive market that accelerates transactions between stakeholders and that 
handles complex logistical constraints that would be difficult to handle in peer-to-peer 
transactions. The framework also facilitates the integration of policy incentives and the 
monetization of environmental impacts. In this regard, we evaluate a tax applied to open dump 
disposal. To illustrate the applicability, an MSW system in Mexico was analyzed as a case study. 
Results reveal that taxation can be used to incentivize the provision of services for all stakeholders. 
Specifically, we found that an appropriate tax can completely avoid disposal in open dumps. A tax 
of 5.1 USD/tonne was identified as the minimum penalization that avoids diverting waste to open 
dumps. © 2020 Elsevier Ltd 
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Optimization of printing parameters in fused deposition modeling for 
improving part quality and process sustainability 

Camposeco-Negrete C. 

Article 

Additive manufacturing (AM) technology is capable of efficiently building complex shapes when 
compared with traditional manufacturing methods. Fused deposition modeling (FDM) is one of the 
AM processes, and it produces a great variety of polymeric parts. Therefore, it is essential to 
determine the relationship that exists among its process parameters, productivity and 
sustainability, quality of the final piece, and its structural performance. This paper presents an 
experimental study centered on optimizing five responses associated with FDM: energy 
consumption of the 3D printer, processing time, part's dimensional accuracy, the quantity of 
material used to print the pieces, and mechanical strength of the specimens. The model material 
employed was acrylonitrile styrene acrylate. The effects of five key process parameters on the 
responses were studied using the Taguchi methodology and analysis of variance (ANOVA). These 
parameters were layer thickness, filling pattern, orientation angle, printing plane, and position of 
the piece on the build platform. A desirability analysis was employed to determine the set of 
process parameters that provided the best trade-off among all the considered variables. The 
results showed that the approach presented in this work allowed for simultaneous optimization of 
all the observed variables for the 3D printing process. © 2020, Springer-Verlag London Ltd., part of 
Springer Nature. 
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Optimization of the amines-CO2 capture process by a nonequilibrium rate-
based modeling approach 

López-Bautista L.A., Flores-Tlacuahuac A. 

Article 

Amine-based chemical absorption has become the most mature technology among carbon dioxide 
capture processes, featuring the advantages of high separation efficiencies and its simplicity to 
attach it to existent industrial facilities. Nevertheless, further improvements on its performance 
are required in order to implement this technology to a wider extent. Energy expenditure at the 
solvent regeneration unit has been remarked as the major drawback of the process under 
discussion; therefore, the main objective of this work is to compute optimal operating policies 
which ensure minimum heat load at the reboiler along with reasonable removal efficiencies. A 
deterministic mathematical model of a reported pilot plant was deployed as the basis for the 
nonlinear programming optimization formulations, using a rate-based approach and an eNRTL 
thermodynamic framework. Several optimization scenarios were studied to account for diverse 
capture targets and degrees of freedom. Furthermore, sensitivity analyses were performed to 
understand the stand-alone effect of some variables on the process. Results reflect the 
importance of optimizing the complete plant to account for significant interactions between 
variables, as well as choosing an operational arrangement according to the separation goal 
demanded. © 2020 American Institute of Chemical Engineers 
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Optimizing the management of HER2-negative metastatic breast cancer in 
the era of PARP inhibitors-proceedings from breast cancer expert group 

meeting 

Dawood S., Konstantinova M., Perazzo F., Kim S.-B., Villarreal-Garza C., Franco S.X., Simon S.D., El-
Nahas T. 

Article 

The therapeutic landscape of human epidermal growth factor receptor 2-negative (HER2-) 
metastatic breast cancer (mBC) has evolved considerably with the introduction of newer targeted 
agents such as poly-ADP ribose polymerase inhibitors (PARPi), novel chemotherapeutic agents, 
immunotherapy, and endocrine therapies. In this scenario, optimizing the appropriate treatment 
sequence is a daunting task for clinicians. To develop evidence-based answers to key clinical 
questions on treatment selection and appropriate treatment sequence for the management of 
patients with HER2- mBC in the era of PARPi, a breast cancer expert group meeting was convened. 
The expert panel comprised of eight key opinion leaders from Argentina, Brazil, Colombia, Egypt, 
Mexico, Moscow, South Korea, and the United Arab Emirates, who convened and reviewed the 
literature, discussed the clinical practices across the participating regions, and formulated answers 
to key clinical questions for optimizing the management of HER2- mBC. In this review, evidence-
based answers have been provided pertaining to (I) the specific mBC population to be considered 
for BRCA testing, optimal time point of BRCA testing, and genetic counselling in mBC patients; (II) 
the role of PARPi versus platinum therapy in HER2- mBC patients in the metastatic setting; (III) 
sequencing treatment in metastatic triple-negative breast cancer (TNBC) and hormone receptor-
positive HER2- mBC patients, and defining the place of PARPi in the sequencing algorithms; and 
(IV) the need for a breast cancer registry for patients with HER2- mBC. This expert review will 
serve as a comprehensive guide to clinicians for optimizing BRCA testing and managing patients 
with BRCA mutation (BRCAm) and HER2- mBC. The data collected from the proposed HER2- mBC 
registry will help understand the treatment practices, identify unmet needs, and develop strategic 
policies regionally to help improve access to optimized care of HER2- mBC. © Chinese Clinical 
Oncology. All rights reserved. 
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Oral Ciprofloxacin Pharmacokinetics in Healthy Mexican Volunteers and 
Other Populations: Is There Interethnic Variability? 

Tolentino-Hernández S.J., Cruz-Antonio L., Pérez-Urizar J., Cabrera-Fuentes H.A., Castañeda-
Hernández G. 

Article 

Background: There is evidence that the pharmacokinetics of certain drugs in Mexicans may differ 
with respect to other ethnic groups. On the other hand, there is controversy about the existence 
of interethnic variability in the pharmacokinetics of ciprofloxacin. Aim of the study: To study oral 
ciprofloxacin pharmacokinetics in Mexicans at various dose levels and make comparisons with 
other populations in order to gain insight on interethnic variability. Methods: Healthy Mexican 
volunteers received oral ciprofloxacin as 250 mg and 500 mg immediate-release tablets or a 1,000 
mg extended-release formulation. Plasma concentration against time curves were constructed, 
and pharmacokinetic parameters were compared with those reported for other populations. 
Results: Ciprofloxacin pharmacokinetics in Mexicans was linear and no significant differences 
between males and females were detected. When several populations were compared, it 
appeared that bioavailability in Mexicans was similar to that of Caucasians, being lower than that 
of Asians. These variations were attenuated when data were normalized by body weight. 
Conclusions: Ciprofloxacin pharmacokinetics exhibit interethnic variability, Asians exhibiting an 
increased bioavailability with regard to Mexicans and Caucasians. Data suggest that these 
differences are due to body weight. © 2020 IMSS 
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Organisational performance and growth in start-up enterprises: Analysis of 
leadership patterns and functional perceptions 

Rajagopal A., Moya Davila F.A. 

Article 

This study aims at analysing perceptions of entrepreneurial leaders to determine leadership 
patterns in start-up enterprises (SUEs). Perceptions of entrepreneurial leaders in reference to 
employee openness, administrative controls, innovations, and spatial expansions of SUEs have 
been critically examined in the study. This study has been conducted using qualitative research 
method, by applying in-depth interviews to the entrepreneurial leaders. In-depth interviews from 
entrepreneurial leaders of 32 start-up enterprises have been conducted within metropolitan area 
of Mexico City, which accounts for 10.25% of the top ranked start-ups, selected using convenience 
sampling method. Research instrument has been developed based on two focus group 
discussions. This study reveals that leadership in SUEs is centralised, which offers low flexibility 
and employee openness while exercising high administrative controls. However, in some SUEs, 
leadership is transforming by delegating autonomy to teams for specific functions. Innovations in 
SUEs are partially driven by employees and entrepreneurial leaders. Copyright © 2020 
Inderscience Enterprises Ltd. 
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Organizational Transformation during COVID-19 

Robles M.A.G. 

Article 

Organizational transformation is an interesting topic in theory and practice. Achieving 
organizational transformation is seen as a huge challenge for managers as there are many aspects 
that the organization needs to deal with. During the COVID-19 lockdown, organizations faced an 
urgent need to radically transform in order to survive. Moreover, the economic and social context 
of the Mexican economy makes it even more important to understand how organizations can 
radically transform as, in theory, such a context seems to be detrimental for organizational 
transformation. This study analyzed 21 organizations based in Mexico and pays special attention 
to 5 organizations that achieved radical organizational transformation. The main takeaway point 
from this study is that the five organizations that achieved radical transformation had at least four 
things in common. First, senior managers were strongly convinced that without radical 
transformation the firm would perish before the end of the year. Second, these five organizations 
quickly reshaped their management control systems. Third, the five organizations that achieved a 
radical change hired specialized consultants to achieve the transformation. Finally, these 
organizations also outsourced to external firms to complete processes where they themselves did 
not have any previous experience. This article contributes to a better understanding of 
organizational transformation. © 1973-2011 IEEE. 
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Outer Membrane Vesicles From Brucella melitensis Modulate Immune 
Response and Induce Cytoskeleton Rearrangement in Peripheral Blood 

Mononuclear Cells 

Avila-Calderón E.D., Medina-Chávez O., Flores-Romo L., Hernández-Hernández J.M., Donis-
Maturano L., López-Merino A., Arellano-Reynoso B., Aguilera-Arreola M.G., Ruiz E.A., Gomez-Lunar 

Z., Witonsky S., Contreras-Rodríguez A. 

Article 

Similar to what has been described in other Gram-negative bacteria, Brucella melitensis releases 
outer membrane vesicles (OMVs). OMVs from B. melitensis 16M and the rough-mutant B. 
melitensis VTRM1 were able to induce a protective immune response against virulent B. melitensis 
in mice models. The presence of some proteins which had previously been reported to induce 
protection against Brucella were found in the proteome of OMVs from B. melitensis 16M. 
However, the proteome of OMVs from B. melitensis VTRM1 had not previously been determined. 
In order to be better understand the role of OMVs in host-cell interactions, the aim of this work 
was to compare the proteomes of OMVs from B. melitensis 16M and the derived rough-mutant B. 
melitensis VTRM1, as well as to characterize the immune response induced by vesicles on host 
cells. Additionally, the effect of SDS and proteinase K on the stability of OMVs was analyzed. OMVs 
from B. melitensis 16M (smooth strain) and the B. melitensis VTRM1 rough mutant (lacking the O-
polysaccharide side chain) were analyzed through liquid chromatography-mass spectrometry (LC-
MS/MS). OMVs were treated with proteinase K, sodium deoxycholate, and SDS, and then their 
protein profile was determined using SDS-PAGE. Furthermore, PBMCs were treated with OMVs in 
order to measure their effect on cytoskeleton, surface molecules, apoptosis, DNA damage, 
proliferation, and cytokine-induction. A total of 131 proteins were identified in OMVs from B. 
melitensis16M, and 43 in OMVs from B. melitensis VTRM1. Proteome comparison showed that 22 
orthologous proteins were common in vesicles from both strains, and their core proteome 
contained Omp31, Omp25, GroL, and Omp16. After a subsequent detergent and enzyme 
treatment, OMVs from B. melitensis VTRM1 exhibited higher sensitive compared to OMVs from 
the B. melitensis 16M strain. Neither OMVs induced IL-17, proliferation, apoptosis or DNA 
damage. Nonetheless, OMVs from the smooth and rough strains induced overproduction of TNFα 
and IL-6, as well as actin and tubulin rearrangements in the cytoskeleton. Moreover, OMVs from 
both strains inhibited PD-L1 expression in T-cells. These data revealed significant differences in 
OMVs derived from the rough and smooth Brucella strains, among which, the presence or absence 
of complete LPS appeared to be crucial to protect proteins contained within vesicles and to drive 
the immune response. © Copyright © 2020 Avila-Calderón, Medina-Chávez, Flores-Romo, 
Hernández-Hernández, Donis-Maturano, López-Merino, Arellano-Reynoso, Aguilera-Arreola, Ruiz, 
Gomez-Lunar, Witonsky and Contreras-Rodríguez. 
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Pancharatnam-Berry phase algorithm to calculate the area of arbitrary 
polygons on the Poincaré sphere 

Gutierrez-Vega J.C., Rendon G. 

Article 

We introduce a very efficient noniterative algorithm to calculate the signed area of a spherical 
polygon with arbitrary shape on the Poincaré sphere. The method is based on the concept of the 
geometric Berry phase. It can handle diverse scenarios like convex and concave angles, multiply 
connected domains, overlapped vertices, sides and areas, self-intersecting polygons, holes, 
islands, cogeodesic vertices, random polygons, and vertices connected with long segments of 
great circles. A set of MATLAB routines of the algorithm is included. The main benefits of the 
algorithm are the ability to handle all manner of degenerate shapes, the shortness of the program 
code, and the running time. © 2020 Optical Society of America. 
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Parametric characterization of the initial pH effect on the polysaccharides 
production by Lentinula edodes in submerged culture 

García-Cruz F., Durán-Páramo E., Garín-Aguilar M.A., Valencia del Toro G., Chairez I. 

Article 

Edible fungus Lentinula edodes (L. edodes) produces exo-polysaccharides (EPS), which have been 
obtained from submerged mycelia cultures. EPS are bioactive products which can be obtained 
more efficiently from submerged cultures compared to regular production methods from endo-
polyssacharides from the fruiting bodies of fungus cultured on solid medium. A common manner 
to characterize the production ability of L. edodes is using the kinetic parameters evaluation of a 
suitable mathematical model which takes into account the effects of diverse experimental 
conditions. The aim of this study is characterize the production of exo-polysaccharide extracts 
from submerged cultures of three strains of L. edodes (commercial, L5 and L9) using the estimated 
parameters of the proposed model. The submerged mycelia cultures have fixed initial pH of 6.5, 
4.5 and 3.5. Submerged cultures at an initial pH of 4.5 had maximum amounts of biomass of 10.0–
15.4 g L−1. The exo-polysaccharide extracts concentrations are in the range of 0.44–0.97 g L−1. 
The strain L9 obtained a higher yield biomass-substrate (YX/S = 1.62). At pH 4.5, the commercial 
strain obtained a higher yield of product-substrate (YP/S = 0.147). If the initial pH is 3.5, the lowest 
YX/S is obtained in values ranging from 0.85 to 1.21. The maximum growth rate was higher for 
strain L9 at pH 4.5 with μmax values. The obtained exo-polysaccharide extracts from the three 
strains have the maximum total carbohydrate amounts of 0.5–0.93 g L−1. A soluble proteins 
percentage range of 0.16–0.39% is obtained. From the hydrolyzed exo-polysaccharide extracts, 
glucose, mannose, galactose and arabinose can be identified as the main mono-saccharides. 
O[sbnd]H bonds, ether bonds, C[sbnd]N bonds and carboxyl bonds are the identified functional 
groups of the exo-polysaccharides. © 2019 
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Parametric mapping of quantum regime in Fenna-Matthews-Olson light-
harvesting complexes: A synthetic review of models, methods and 

approaches 

González-Soria B., Delgado F., Anaya-Morales A. 

Article 

Developments in ultrafast-spectroscopy techniques have revealed notably long-lived quantum 
coherence between electronic states in Fenna-Matthews-Olson complex bacteriochlorophylls, a 
group of molecules setting a nanoscale structure responsible of the coherent energy transfer in 
the photosynthetic process of green sulfur bacteria. Despite the experimental advances, such a 
task should normally be complemented with physical computer simulations to understand its 
complexity. Several methods have been explored to model this quantum phenomenon, mainly 
using the quantum open systems theory as a first approach. The traditional methods used in this 
approach do not take into account the memory effects of the surroundings, which is commonly 
approximated as a phonon bath on thermal equilibrium. To surpass such an approximation, this 
article applies the Hierarchical Equations of Motion method, a non-markovian approach also used 
to analyze the dynamic of such a complex, for the modeling of the system evolution. We perform a 
parametric analysis about some physical features in the quantum regime involved during the 
quantum excitation process in order to get a comprehension about its non-trivial dependence on 
operation parameters. Thus, the analysis is conducted in terms of some relevant physical 
parameters in the system to track the complex global behavior in aspects as coherence, 
entanglement, decoherence times, transference times, and efficiency of the main process of 
energy capturing. As a complementary analysis from the derived outcomes, we compare those 
features for two different species as a suggestive possible roadmap to track genetic differences in 
the photosynthetic performance of the complex through its biological nature. © 2020 by the 
authors. 
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Partial oxidation of 5‑hydroxymethylfurfural to 2,5-furandicarboxylic acid 
using O2 and a photocatalyst of a composite of ZnO/PPy under visible-light: 

Electrochemical characterization and kinetic analysis 

Gonzalez-Casamachin D.A., Rivera De la Rosa J., Lucio–Ortiz C.J., Sandoval-Rangel L., García C.D. 

Article 

This work describes a new application of a composite of ZnO and polypyrrole (ZnO/PPy) in the 
partial photocatalytic oxidation of 5-hydroxymetilfurfural (5-HMF) to 2,5-furandicarboxylic acid 
(FDCA) using air as an oxygen source under visible light illumination. The composite of ZnO/PPy 
was synthesized by polymerization method and characterized by Raman spectroscopy, cyclic 
voltammetry (CV) and Tafel curves (electrochemical characterization). The electrochemical 
characterization of ZnO/PPy shows this composite is active under visible light, due to the presence 
of a higher value of exchange current density (Jcorr) for ZnO/PPy compared with ZnO and PPy; this 
shows its improved reactivity, demonstrating faster electron transfer and suggesting the PPy acts 
as electron sensitizer and donator in the composite photocatalysts. A reaction mechanism with a 
combination of parallel-reversible steps was evaluated, showing that the 5-hydroxymethyl-2-
furancarboxylic acid (HMFCA) was the principal intermediate due to the oxidation of aldehyde 
groups of 5-HMF. © 2020 Elsevier B.V. 
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Partially coherent Ince-Gaussian beams 

Yepiz A., Perez-Garcia B., Hernandez-Aranda R.I. 

Article 

We report on the study and generation of Ince-Gaussian beams in the spatially partially coherent 
regime. The inherent random fluctuations both in time and space of these partially coherent fields 
make their characterization difficult. Our results show that the cross-correlation function (CCF) 
provides insight into the composition of the Ince-Gaussian beam, as well as into its spatial 
coherence structure and singularities. Our experimental findings are in very good agreement with 
the numerical simulations, particularly revealing a rich structure of nodal lines in the CCF. © 2020 
Optical Society of America 

Yepiz A., Perez-Garcia B., Hernandez-Aranda R.I., (2020). Partially coherent Ince-Gaussian beams. Optics 
Letters, vol. 45, pp. 3276-3279. ISSN: 1469592.



Partially Observable Markov Decision Process for Monitoring Multilayer 
Wafer Fabrication 

Khakifirooz M., Fathi M., Chien C. 

Article 

The properties of a learning-based system are particularly relevant to the process study of the 
unknown behavior of a system or environment. In the semiconductor industry, there is regularly a 
partially observable system in which the entire state of the process is not directly or fully visible 
due to uncertainties or disturbances. The model for studying such a system that permits 
uncertainties regarding the stochastic (Markov) process for state information acquisition is called a 
partially observable Markov decision process (POMDP). This study aims to deal with the 
optimization issue of compensation control bias of a dynamic multilayer lithography process in 
wafer fabrication with prior information, the existence of high-dimensionality, and unmeasurable 
uncertainties. We show how the POMDP on a linear state-space model with uncertainties can 
encode the information from past runs and layers, and deal with accumulated overlay error at the 
current run and layer. The Gibbs sampling is applied to optimize the belief function of POMDP 
optimization approach. IEEE 
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Patient values and preferences regarding VTE disease: A systematic review to 
inform American Society of Hematology guidelines 

Etxeandia-Ikobaltzeta I., Zhang Y., Brundisini F., Florez I.D., Wiercioch W., Nieuwlaat R., Begum H., 
Cuello C.A., Roldan Y., Chen R., Ding C., Morgan R.L., Riva J.J., Zhang Y., Charide R., Agarwal A., 

Balduzzi S., Morgano G.P., Yepes-Nuñez J.J., Rehman Y 

Article 

Values and preferences relate to the importance that patients place on health outcomes (eg, 
bleeding, having a deep venous thrombosis) and are essential when weighing benefits and harms 
in guideline recommendations. To inform the American Society of Hematology guidelines for 
management of venous thromboembolism (VTE) disease, we conducted a systematic review of 
patients' values and preferences related to VTE. We searched Medline, Embase, Cochrane Central 
Register of Controlled Trials, PsycINFO, and the Cumulative Index to Nursing and Allied Health 
Literature from inception to April of 2018 (PROSPEROCRD42018094003). We included quantitative 
and qualitative studies.We followed Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) guidance for rating the certainty and presenting findings for quantitative 
research about the relative importance of health outcomes and a grounded theory approach for 
qualitative thematic synthesis. We identified 14 quantitative studies (2465 participants) describing 
the relative importance of VTE-related health states in a widely diverse population of patients, 
showing overall small to important impact on patients' lives (certainty of the evidence from low to 
moderate). Additionally, evidence from 34 quantitative studies (6424 participants) and 15 
qualitative studies (570 participants) revealed that patients put higher value on VTE risk reduction 
than on the potential harms of the treatment (certainty of evidence from low to moderate). 
Studies also suggested a clear preference for oral medication over subcutaneous medication 
(moderate certainty). The observed variability in health state values may be a result of differences 
in the approaches used to elicit them and the diversity of included populations rather than true 
variability in values. This finding highlights the necessity to explore the variability induced by 
different approaches to ascertain values. © 2020 by The American Society of Hematology. 
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Patients’ satisfaction with a supportive care program for young breast cancer 
patients in Mexico: Joven & Fuerte supports patients’ needs and eases their 

illness process 

Villarreal-Garza C., Platas A., Miaja M., Mesa-Chavez F., Garcia-Garcia M., Fonseca A., Pineda C., de 
la Rosa-Pacheco S., Galvez-Hernandez C.L., Bargallo-Rocha E., Castro J., Rodriguez-Gomez D., Cruz-

Ramos M., Mohar A. 

Article 

Objective: The aim of this study was to evaluate patients’ outlook and satisfaction with “Joven 
&amp; Fuerte: Program for Young Women with Breast Cancer (YWBC) in Mexico” (J&amp;F) and 
to determine its strengths and areas of improvement to better fulfill patients’ information and 
supportive care needs. Methods: Patients enrolled in J&amp;F for ≥ 6 months at three cancer 
referral centers were invited via a messaging application to anonymously complete an online 
survey exploring their perspectives of the program’s information delivery, support services, and 
research component. Descriptive statistics, chi2 test, Student t, and ANOVA were used for analysis. 
Results: Of 484 eligible patients, 28% completed the survey. The program overall was useful/very 
useful according to 97% and aided 82% to better cope with their illness. The timing, clarity, and 
usefulness of the information provided were each described as good/very good by ≥ 83% for the 
written format and ≥ 98% for the verbal one. Eighty-four percent of patients were very satisfied (≥ 
9/10) with psychological support and genetic assessment. The number of support services used 
was significantly associated with patients’ perception of J&amp;F’s usefulness. Regarding fertility 
issues, 45% recalled being informed about preservation strategies and J&amp;F financially 
supported 27/39 of interested patients. Fifty-eight percent were unaware of J&amp;F’s ongoing 
research component. Conclusions: Patients’ satisfaction with J&amp;F is very high, reflecting that 
the program is meeting Mexican YWBC’s needs by providing useful information means and 
support services in a limited-resource setting. Efforts must keep up to guarantee the program’s 
continuity and advocate for its extension to other oncologic centers. © 2020, Springer-Verlag 
GmbH Germany, part of Springer Nature. 
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PD Control Compensation Based on a Cascade Neural Network Applied to a 
Robot Manipulator 

Soriano L.A., Zamora E., Vazquez-Nicolas J.M., Hernández G., Barraza Madrigal J.A., Balderas D. 

Article 

A Proportional Integral Derivative (PID) controller is commonly used to carry out tasks like position 
tracking in the industrial robot manipulator controller; however, over time, the PID integral gain 
generates degradation within the controller, which then produces reduced stability and 
bandwidth. A proportional derivative (PD) controller has been proposed to deal with the increase 
in integral gain but is limited if gravity is not compensated for. In practice, the dynamic system 
non-linearities frequently are unknown or hard to obtain. Adaptive controllers are online schemes 
that are used to deal with systems that present non-linear and uncertainties dynamics. Adaptive 
controller use measured data of system trajectory in order to learn and compensate the 
uncertainties and external disturbances. However, these techniques can adopt more efficient 
learning methods in order to improve their performance. In this work, a nominal control law is 
used to achieve a sub-optimal performance, and a scheme based on a cascade neural network is 
implemented to act as a non-linear compensation whose task is to improve upon the performance 
of the nominal controller. The main contributions of this work are neural compensation based on a 
cascade neural networks and the function to update the weights of neural network used. The 
algorithm is implemented using radial basis function neural networks and a recompense function 
that leads longer traces for an identification problem. A two-degree-of-freedom robot manipulator 
is proposed to validate the proposed scheme and compare it with conventional PD control 
compensation. © Copyright © 2020 Soriano, Zamora, Vazquez-Nicolas, Hernández, Barraza 
Madrigal and Balderas. 
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PD+SMC Quadrotor Control for Altitude and Crack Recognition Using Deep 
Learning 

Vazquez-Nicolas J.M., Zamora E., González-Hernández I., Lozano R., Sossa H. 

Article 

Building inspection is a vital task because infrastructure damage puts people at risk or causes 
economic losses. Thanks to the technological breakthroughs in regard to Unmanned Aerial 
Vehicles (UAVs) and intelligent systems, there is a real possibility to implement an inspection by 
means of these technologies. UAVs allow reaching difficult places and, depending on the hardware 
carried onboard, take data or compute algorithms to understand the environment. This paper 
proposes a real-time robust altitude control strategy for a quadrotor aircraft, also a convolutional 
neuronal network for crack recognition is developed. The main idea of this proposal is to lay the 
background for an autonomous system for the inspection of structures using a UAV. For the robust 
control, a combination of two control actions, one linear (PD) and another nonlinear (Sliding 
Mode) is used. The combination of these control actions allows increasing the system’s 
performance. To verify the satisfactory performance of proposed control law, simulations and 
experimental results with a quadrotor, in the presence of disturbances, are presented. For crack 
recognition in images, several experiments were carried out validating the proposed model. For 
CNN training, a database of cracks was built from images taken from the Internet. © 2020, ICROS, 
KIEE and Springer. 
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Peer feedback in learner-learner interaction practices. Mixed methods study 
on an xMOOC 

Elizondo-Garcia J., Gallardo K. 

Article 

Although xMOOCs have shown benefits due to their accessibility to expert knowledge, the quality 
of their pedagogical proposal remains contested. It has not yet been proven that online 
education’s learner-learner interaction practices in xMOOCs generate an improvement in the 
quality of learning and academic achievement. Peer feedback is a practice that can enhance 
learning in an environment with diverse student profiles and limited instructor participation. The 
present mixed methods study was devoted to identifying the perceptions of xMOOC participants 
regarding learner-learner interaction and feedback practices. In the Energy Saving course on 
MexicoX platform, 1,176 participants answered an initial survey, 486 participants answered a final 
survey and 14 participants were interviewed after completing the course. Results show that most 
of the participants are willing to interact with their peers and participate in peer feedback 
activities. Although, in practice its value for summative assessment is an important factor that may 
predict involvement. It is found that diversity of expertise level is not an obstacle for participants 
to interact. Rather, participants consider that they may benefit from diversity by assessing their 
peer assignments and learning different alternatives and strategies in which a problem can be 
solved. Further, it is identified that peer assessment activities are more adequate for providing 
feedback than discussion forums, since the first promotes an environment in which participants 
can observe the performance of their peers showed in a more complex assignment. The findings 
of this study allow us to analyse inherent and external factors that configure learner-learner 
interaction and that affect peer feedback in xMOOCs. It is concluded that more research is needed 
in order to understand the effect of some factors that may affect peer interaction and peer 
feedback in xMOOCs and to propose better strategies to improve peer feedback effectiveness. © 
ACPIL. 
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Pegylated species separation through an innovative PEG-grafted agarose-
based resin, association quantified by microcalorimetry 

Magaña-Gómez P.G., Ramos-de-la-Peña A.M., Aguilar O. 

Article 

The study of thermodynamic parameters of hydrophobic interaction chromatography (HIC) leads 
to a better understanding of protein-stationary phase interactions to design and validate new 
separation systems. In previous works, we have developed an innovative polyethylene(glycol) 
(PEG)-grafted resin, which was highly efficient in the separation of PEGylated ribonuclease A 
(RNase A) species in a single step. Moreover, we have described its electrokinetic profile. 
However, new platforms for other proteins need to be developed and microcalorimetric analysis 
needs to be performed. The aim of this work was to design a new platform for lysozyme PEGylated 
species separation using the PEG-grafted resin, and to quantify the changes of energy caused by 
reversible interactions between the PEG-grafted resin and PEGylated proteins (RNase A and 
lysozyme) by isothermal titration calorimetry (ITC). The grafted resin and the PEGylated proteins 
were characterized by ATR-FTIR. Titrations were carried out in potassium phosphate buffer with 
1.5 M ammonium sulfate at 25 °C. ATR-FTIR spectra demonstrated the chemical modification of 
the resin. Resolution of native from mono-PEGylated lysozyme was 0.93 whereas resolution of 
mono-PEGylated from di-PEGylated form was 1.92. The specific enthalpy was exothermic for both 
proteins. Mono-PEGylated proteins had a negative entropy, related to the enhanced hydrophobic 
interaction between PEG5000 molecules from the resin and PEGylated proteins. © 2020 Elsevier 
B.V. 
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Penile cancer in Mexico: 20 Years of experience in a third level  
academic hospital 
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Article 

OBJECTIVE: The aim of this study was to report clinical features and management of penile cancer 
(CP) at the National Cancer Institute (INCan) of Mexico City over 20 years. MATERIALS AND 
METHODS: We retrospectively reviewed the medical records of 405 cases of primary penile cancer 
(PC) treated at our institution between 1989 until 2015. Diagnosis, treatment and oncological 
outcomes are reported. RESULTS: Clinicopathologic and demographic information was available 
for 375 patients (mean age, 56 ys). At diagnosis, 140 (37.3 %) patients were cN0, 71(18.9%) cN1, 
164 (43.37%) cN2 and 33 (8%) cN3. 14% had metastatic disease (lung and bone). Initial treatment 
included partial penectomy (n=123; 33.6%), and total penectomy (n=126;33.6%). 138 (36.2%) 
patients with high risk disease underwent bilateral inguinal lymph node dissection. 8% (56) had 
positive lymph nodes. Kaplan-Meier survival analysis showed a 10-year CSS (cancer specific 
survival) rate of 70%. There was no significant difference in CSS when stratifying per age. Five-year 
CSS for pT1, pT2, pT3 and T4 was 96%, 88%, 58% y T4 0%, respectively. A difference in CSS was 
found between pT2 and pT3 (p=0.047). CONCLUSION: The findings of our descriptive analysis 
provide information on natural history of penile cancer in Mexico. The surgical penile removal of 
the primary tumour remains standard of care. There was no difference in survival for age group. © 
2020 Iniestares, S.A. All rights reserved. 
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Perception of high school students about using Metaverse in augmented 
reality learning experiences in mathematics  

Reyes C.E.G. 

Article 

The incorporation of Information and Communication Technologies (ICT) in classrooms is leading 
to the emergence of new learning scenarios based on educational innovation where the use of 
mobile devices for teaching is incorporated. In this research, the perceptions of students from the 
upper-middle level of a private educational institution in Mexico are analyzed with respect to the 
implementation of augmented reality teaching strategies based on the Metaverse mobile 
application. The study was descriptive, based on the application of surveys. Data recovery was 
carried out using a digital questionnaire designed expressly. 192 first semester students who 
attended the Mathematics Fundamentals course in the August-December 2018 period 
participated. The results revealed that, in relation to the previous school year, improvements in 
the school approval index were achieved, that there is an affinity to use reality increased in the 
classroom and that the perception regarding changes in learning when using strategies mediated 
by these tools is favorable. Therefore, it is inferred that the application of augmented reality in the 
teaching of mathematics significantly favors student performance. © 2020 Universidad de Sevilla. 
All rights reserved. 
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Perfect Laguerre–Gauss beams 

Mendoza-Hernández J., Hidalgo-Aguirre M., Ladino A.I., Lopez-Mago D. 

Article 

Perfect vortex beams (PVBs) have intensity distributions independent of their topological charges. 
We propose an alternative formulation to generate PVBs through Laguerre–Gauss beams (LGBs). 
Using the connection between Bessel and LGBs, we formulate a modified LGB that mimics the 
features of a PVB, the perfect LGB (PLGB). The PLGB is closer to the ideal PVB, maintaining a quasi-
constant ring radius and width. Furthermore, its number of rings can be augmented with the order 
of the Laguerre polynomial, showing an outer ring independent of the topological charge. Since 
the PLGB comprises a paraxial solution, it is closely related to an experimental realization, e.g., 
using spatial light modulators [Phys. Rev. A 100, 053847 (2019)]. © 2020 Optical Society of 
America 
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Performance analysis of a dual component generator-condenser of an 
absorption heat transformer for water desalination 

Delgado-Gonzaga J., Juárez-Romero D., Saravanan R., Márquez-Nolasco A., Huicochea A., Morales 
L.I. 

Article 

The purpose of this work is to evaluate the behavior of a novel dual component: generator-
condenser (GE-CO) applied to a single-stage absorption heat transformer for water desalination 
(SAHT-WD) by simple evaporation that operates with a LiBr-H2O mixture. The GE-CO consists of 
two sections located in the same shell, where desorption and condensation occur simultaneously. 
The evaluation has been divided into an experimental and a theoretical analysis. The experimental 
analysis is focused on determining the operating conditions that favor the performance of the GE-
CO and the overall SAHT-WD. To estimate the heat transfer coefficients and wetting efficiencies 
based on the experimental results, a mathematical model that considers variation of the inlet 
absorption mixture stream, the refrigerant, the heating and cooling water was constructed. The 
results indicate a good coupling between the GE-CO and the AHT, with maximum values of COP 
and desalinated water flow of 0.49 and 3.91 × 10−4 kg/s. The maximum specific desalination rate 
(SDR) of the AHT-WP was 1.10 × 10−4 kg/s/kW. Both in the GE and CO, the heat transfers of the 
film of the absorbent mixture and the refrigerant respectively, limit the heat transfer process. © 
2020 Elsevier Ltd 
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Performance characterization of pauli channels assisted by indefinite causal 
order and post-measurement 

Delgado F., Cardoso-Isidoro C. 

Article 

Indefinite causal order has introduced disruptive procedures to improve the fidelity of quantum 
communication by introducing the superposition of orders on a set of quantum channels. It has 
been applied to several well characterized quantum channels as depo-larizing, dephasing and 
teleportation. This work analyses the behavior of a parametric quantum channel for single qubits 
expressed in the form of Pauli channels. Combina-torics lets to obtain affordable formulas for the 
analysis of the output state of the channel when it goes through a certain imperfect quantum 
communication channel when it is deployed as a redundant application of it under indefinite 
causal order. In addition, the process exploits post-measurement on the associated control to 
select certain com-ponents of transmission. Then, the fidelity of such outputs is analysed to 
characterize the generic channel in terms of its parameters. As a result, we get notable 
enhancement in the transmission of information for well characterized channels due to the 
combined process: indefinite causal order plus post-measurement. © Rinton Press. 
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Performance Improvement for Multi-User Millimeter-Wave Massive MIMO 
Systems 

Carrera D.F., Vargas-Rosales C., Villalpando-Hernandez R., Galaviz-Aguilar J.A. 

Article 

In this paper, we study the problem of optimizing the performance of multi-user millimeter-wave 
(mmWave) communications in three steps. The first one is given by the use of a new pilot mapping 
to reduce the inter-user interference effect and to perform more accurate channel estimation. In 
the second step, we designed a hybrid receiver that, based on the accuracy of the channel state 
information, chooses between the minimum mean square error (MMSE) and the multi-user 
regularized zero-forcing beamforming (RZFBF) receivers, to combine/precode the massive 
multiple-input multiple-output (MIMO) signal. In the third step, we propose to improve the beam 
direction with a slight change in the azimuth angle during the uplink communications to increase 
the multi-user efficiency and reduce inter-user interference. Numerical results show the 
performance increase using the proposed solutions in terms of the spectral efficiency by 
comparing the MMSE, RZFBF, and hybrid receivers. © 2013 IEEE. 
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Performance of biochar as a catalyst for tar steam reforming: Effect of the 
porous structure 

Buentello-Montoya D., Zhang X., Li J., Ranade V., Marques S., Geron M. 

Article 

The application of gasification to thermally treat biomass as carbon neutral resources has been 
constrained by the technical challenges associated with tar formations, which cause operational 
problems in downstream equipment for syngas processing. Catalysts, such as transition metals, 
calcined rocks and char, can be used to catalyse tar reforming. Biochars, which are naturally 
produced during biomass gasification, are particularly attractive as an alternative catalyst due to 
their catalytic functions, low cost and long endurance. Despite these promising characteristics, 
adequate knowledge on the relationship between the porous structure of biochar and its 
deactivation by coking during the steam reforming of tars is not available. In this work, the 
influence of the porous structure of biochar on its performance across time for reforming tar was 
investigated in a fixed-bed reactor, over a temperature range from 650 to 850 °C. Regular biochar 
and physically activated biochar from the same precursor biomass were employed as bed 
material. The tar samples were the composed mixture of benzene, toluene and naphthalene. Both 
fresh and spent catalysts were analysed with Brunauer-Emmet-Teller, t-plot, Fourier Transform 
Infrared and Scanning Electron Microscopy/Energy Dispersive Spectroscopy. Results showed that, 
while at moderate temperatures of 650 and 750 °C, the activated biochar offered a higher tar 
conversion but more severe deactivation than that of the regular biochar. At the high temperature 
of 850 °C, the difference in the catalytic performance between the two chars was negligible, and 
over 90% of the initial tar species were removed throughout the 3-hour long experiments. At 850 
°C, the coke deposited in the meso- and macro-pores of both chars was gasified, leading to a 
stable catalytic performance of both chars. The results indicated that meso- and macro-porous 
biochars are resilient and active enough to become a viable option for tar steam reforming. © 
2019 Elsevier Ltd 
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Performance Parameters of Electric Arc Furnaces Based on the Current's 
Physical Components Power Theory 

Martell-Chavez F., MacIas-Garcia M.E., Izaguirre-Alegria A.R. 

Article 

Electric arc furnaces (EAFs) are processes with an intensive consumption of energy; in modern arc 
furnaces, the specific energy conception range is around 0.5 MWh per ton of produced liquid 
steel. In such furnaces, small improvements in efficiency represent significant savings. Electric arcs 
are highly nonlinear and chaotic, and their use in the arc furnaces for scrap melting introduces a 
very high harmonic distortion in the power systems. To improve the understanding of power 
phenomena at the arc furnaces, this article proposes the application of the current's physical 
components power theory, and based on this analysis, an interpretation of each current 
component is provided. Real EAF voltage and current measurements are computed for a complete 
melting and heating process. This article proposes the use of the current components as 
performance indicators and gives some ideas about how to improve the operation and control to 
optimize the electrical energy used at the arc furnaces. © 1972-2012 IEEE. 

Martell-Chavez F., MacIas-Garcia M.E., Izaguirre-Alegria A.R., (2020). Performance Parameters of Electric Arc 
Furnaces Based on the Current's Physical Components Power Theory. IEEE Transactions on Industry 
Applications, vol. 56, pp. 6076-6082. ISSN: 939994.



Performance-Improved Implementation of the SISO Adaptive Predictive 
Control Algorithm for Embedded Systems 

Cruz-Malagon I.D.L., Favela-Contreras A., Avila A. 

Article 

This article presents a performance improvement over a previously published software-based 
embedded implementation of the single-input single-output (SISO) adaptive predictive control 
(APC) algorithm. This article mainly focuses on reducing the execution time of a control iteration of 
the SISO APC algorithm, while preserving precision. A profiling study of the algorithm is developed, 
which identifies the performance bottlenecks. Analyzing the outcomes of the profiling study, a set 
of enhancements for efficient computations of the Recursion and Adaptation stages of the SISO 
APC algorithm is proposed, which greatly reduces the computational complexity of the algorithm. 
The ZYBO development board is the selected platform for testing. Firmware development and 
optimization is oriented to provide speedup using hardware acceleration, exploiting the processor 
in the ZYBO at its full extents, targeting the available coprocessors embedded in the core. 
Comparison with previously published work shows outstanding improvements in execution time, 
obtaining speedup increments up to \text{12.0}\times. The enhancements performed to the SISO 
APC algorithm along with firmware optimization allow the proposed implementation to run at 
execution times as low as 0.7 \mus, which are considerably lower than existing embedded MPC 
implementations found in the literature. © 1982-2012 IEEE. 

Cruz-Malagon I.D.L., Favela-Contreras A., Avila A., (2020). Performance-Improved Implementation of the 
SISO Adaptive Predictive Control Algorithm for Embedded Systems. IEEE Transactions on Industrial 
Electronics, vol. 67, pp. 8054-8063. ISSN: 2780046.



Peritoneal cavity circumference on computed tomography predicts outcomes 
in acute pancreatitis 

Monreal-Robles R., Kohn-Gutiérrez A.E., Sordia-Ramírez J., Zúñiga-Segura J.A., Palafox-Salinas J.A., 
de la Rosa-Pacheco S., Elizondo-Riojas G., González-González J.A. 

Article 

Objectives: We investigated the role of novel intra-abdominal parameters measured by computed 
tomography (CT) in the prediction of clinical outcomes in acute pancreatitis (AP). Methods: 
Patients with AP underwent an abdominal CT scan on admission to define different intra-
abdominal parameters (abdominal circumference, peritoneal cavity circumference, 
intraabdominal visceral fat area, and subcutaneous fat area) at the L2-L3 level using the open-
source image analysis software Osirix Lite v.11.0.4 to predict clinical outcomes. Results: Eighty 
patients with AP were analyzed. Peritoneal cavity circumference (PCC) was the only variable 
independently associated with outcomes. PCC showed an area under ROC for prediction of 
severity in AP of 0.830. A PCC ≥ 85 cm increased the risk of severity of AP (RR 15.7), persistent 
systemic inflammatory response syndrome (RR 9.3), acute peripancreatic fluid collection (RR 6.4), 
necrotizing pancreatitis (RR 21.50), and mortality (RR 2.4). We found a 4.7-fold increase in the risk 
of developing severe AP for each 10 cm increase in PCC. Conclusions: PCC measurement at the L2-
L3 level using a non-enhanced abdominal CT scan on admission in patients with AP is useful in the 
early prediction of severity, persistent systemic inflammatory response syndrome, local 
complications, and mortality. © 2020 Elsevier B.V. 
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Peritoneal dialysis during congenital heart surgery admissions: Insights from 
a large database 

Loomba R.S., Villarreal E.G., Bronicki R.A., Flores S. 

Article 

Background:The management of fluid overload after congenital heart surgery has been limited to 
diuretics, fluid restriction, and dialysis. This study was conducted to determine the association 
between peritoneal dialysis and important clinical outcomes in children undergoing congenital 
heart surgery.Methods:A retrospective review was conducted to identify patients under 18 years 
of age who underwent congenital heart surgery. The data were obtained over a 16-year period 
(1997-2012) from the Kids' Inpatient Database. Data analysed consisted of demographics, 
diagnoses, type of congenital heart surgery, length of stay, cost of hospitalisation, and mortality. 
Logistic regression was performed to determine factors associated with peritoneal 
dialysis.Results:A total of 46,176 admissions after congenital heart surgery were included in the 
study. Of those, 181 (0.4%) utilised peritoneal dialysis. The mean age of the peritoneal dialysis 
group was 7.6 months compared to 39.6 months in those without peritoneal dialysis. The most 
common CHDs were atrial septal defect (37%), ventricular septal defect (32.6%), and hypoplastic 
left heart syndrome (18.8%). Univariate analyses demonstrated significantly greater length of stay, 
cost of admission, and mortality in those with peritoneal dialysis. Regression analyses 
demonstrated that peritoneal dialysis was independently associated with significant decrease in 
cost of admission (-$57,500) and significant increase in mortality (odds ratio 
1.5).Conclusions:Peritoneal dialysis appears to be used in specific patient subsets and is 
independently associated with decreased cost of stay, although it is associated with increased 
mortality. Further studies are needed to describe risks and benefit of peritoneal dialysis in this 
population. © The Author(s), 2020. Published by Cambridge University Press. 
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Persistence of a vitelline artery on a Meckel’s diverticulum as a cause of 
bowel infarction 

Gonzalez-Urquijo M., Espino-Rodriguez M., Romero-Davila A., Rodarte-Shade M., Gil-Galindo G. 

Article 

Meckel’s diverticulum is a congenital anomaly, resulting from incomplete obliteration of the most 
proximal portion of the omphalomesenteric duct. It generally remains silent, but life-threatening 
complications may arise in 4–6% of the patients. We present a case of a 16-year-old male, who 
arrived at the emergency room with crampy abdominal pain, nausea, and vomiting, suggestive of 
acute appendicitis. Surgical exploration revealed 150 cm of infarcted small bowel, secondary to a 
mesodiverticular band of a Meckel’s diverticulum at the site of obstruction. The ischemic small 
bowel with Meckel’s diverticulum was resected, and an ileo-ileal anastomosis was carried out. The 
postoperative course was uneventful, and the patient was discharged on the fifth postoperative 
day. He was seen 12 months after his initial surgery, with a favorable outcome. © 2019, Japanese 
Society of Gastroenterology. 
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pH-dependent biosynthesis of copper oxide nanoparticles using Galphimia 
glauca for their cytocompatibility evaluation 

Oza G., Calzadilla-Avila A.I., Reyes-Calderón A., Anna K.K., Ramírez-Bon R., Tapia-Ramirez J., 
Sharma A. 

Article 

Copper oxide nanoparticles possess a high absorption coefficient and are non-toxic to animal cells. 
Biological agents inhabit many compounds that can be explored for the synthesis of 
monodispersed and non-toxic copper oxide nanoparticles. This is the most important advantage of 
biological syntheses over physical and chemical methods. In the present work, copper oxide 
nanoparticles have been synthesized with a simple and green technique by using an aqueous 
extract of mixed leaf and flowers of Galphimia glauca. The nanoparticles were synthesized at 80 
°C, with a 15 mM Copper sulfate solution and at varying pH range (2, 4, inherent, i.e. 5.3, 8, 10, 
12). The particle size of the nanoparticles was confirmed to be 5-10 nm using TEM and XRD at pH 
12. The functional groups on the surface of the nanoparticles were characterized using FTIR. 
Moreover, GCMS analysis of the aqueous extracts showed that different flavonoids were 
responsible for the biosynthesis of copper oxide nanoparticles. The cytotoxicity assays were also 
determined using MRC-5 and HeLa cell lines for copper oxide nanoparticles and was found that 
the nanoparticles are non-toxic to the normal cells and are relatively toxic to cancer cells. © 2019, 
King Abdulaziz City for Science and Technology. 
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Phenomenology of a massive quantum field in a cosmological quantum 
spacetime 

Rastgoo S., Tavakoli Y., Fabris J.C. 

Article 

We revisit the quantum theory of a massive, minimally coupled scalar field, propagating on the 
Planck-era isotropic cosmological quantum spacetime which transitions to a classical spacetime in 
later times. The quantum effects modify the isotropic spacetime such that effectively it exhibits 
anisotropies. Thus, the interplay between this quantum background and modes of the field, when 
disregarding the backreactions, gives rise to a theory of a quantum field on an anisotropic, dressed 
spacetime. Different solutions are found whose components depend on the quantum fluctuations 
of the background geometry. We construct a formal expression for the power spectrum of the 
scalar field fluctuations on such anisotropic background. It is shown that the anisotropy of this 
power spectrum is due to the modified frequency of the propagating quantum modes. This 
provides a quantitative estimate for the deviations from the isotropic power spectrum which can 
lead to the potential observational signatures on the cosmic microwave background. In addition, 
the problem of particle production when transitioning from such an effective spacetime to a 
classical one is reexamined. It is shown that particles are created, and the expectation value of 
their number operator depends on the quantum geometry fluctuations. © 2020 Elsevier Inc. 
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PHF-Core Tau as the Potential Initiating Event for Tau Pathology in 
Alzheimer’s Disease 

Luna-Viramontes N.I., Campa-Córdoba B.B., Ontiveros-Torres M.A., Harrington C.R., Villanueva-
Fierro I., Guadarrama-Ortíz P., Garcés-Ramírez L., de la Cruz F., Hernandes-Alejandro M., Martínez-

Robles S., González-Ballesteros E., Pacheco-Herrero M., Luna-Mu 

Article 

Worldwide, around 50 million people have dementia. Alzheimer’s disease (AD) is the most 
common type of dementia and one of the major causes of disability and dependency among the 
elderly worldwide. Clinically, AD is characterized by impaired memory accompanied by other 
deficiencies in the cognitive domain. Neuritic plaques (NPs) and neurofibrillary tangles (NFTs) are 
histopathological lesions that define brains with AD. NFTs consist of abundant intracellular paired 
helical filaments (PHFs) whose main constituent is tau protein. Tau undergoes posttranslational 
changes including hyperphosphorylation and truncation, both of which favor conformational 
changes in the protein. The sequential pathological processing of tau is illustrated with the 
following specific markers: pT231, TG3, AT8, AT100, and Alz50. Two proteolysis sites for tau have 
been described—truncation at glutamate 391 and at aspartate 421—and which can be 
demonstrated by reactivity with the antibodies 423 and TauC-3, respectively. In this review, we 
describe the molecular changes in tau protein as pre-NFTs progress to extracellular NFTs and 
during which the formation of a minimal nucleus of the filament, as the PHF core, occurs. We also 
analyzed the PHF core as the initiator of PHFs and tau phosphorylation as a protective neuronal 
mechanism against the assembly of the PHF core. © Copyright © 2020 Luna-Viramontes, Campa-
Córdoba, Ontiveros-Torres, Harrington, Villanueva-Fierro, Guadarrama-Ortíz, Garcés-Ramírez, de 
la Cruz, Hernandes-Alejandro, Martínez-Robles, González-Ballesteros, Pacheco-Herrero and Luna-
Muñoz. 
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Photocatalytic Degradation of Congo Red Dye from Aqueous Environment 
Using Cobalt Ferrite Nanostructures: Development, Characterization, and 

Photocatalytic Performance 

Ali N., Said A., Ali F., Raziq F., Ali Z., Bilal M., Reinert L., Begum T., Iqbal H.M.N. 

Article 

Highly efficient and effective treatments of hazardous dye-based color effluents are a major 
problem in the industrial sector. In this research, the cobalt ferrite (CoFe2O4) catalyst was 
produced and used for the degradation of Congo red (CR) as a model dye from aqueous solution. 
For a said purpose, cobalt ferrite (CoFe2O4) nanostructures with photocatalytic degradation 
potential were engineered via co-precipitation method using Fe2(SO4)3, CoO2, and triethylene 
glycol (as a stabilizing agent). As prepared, CoFe2O4 nanostructures were further surface-
functionalized with 3-APTES and tested for CR degradation. The prepared CoFe2O4 nanostructures 
were characterized by X-ray diffraction, Fourier transform infra-red (FT-IR), scanning electron 
microscopy (SEM), and Brunauer-Emmitt-Teller (BET) analysis. UV-visible absorption was used to 
measure the optical band gap of prepared CoFe2O4 nanostructures through Tauc plots. The as-
prepared CoFe2O4 nanostructure bandgap was found to be 2.71 EV while using an acidic medium. 
The degradation rates of CR dye for bs-CoFe2O4, as-CoFe2O4, and fs-CoFe2O4 nanostructures at 
pH 9 were 84, 87, and 92%, respectively. Furthermore, the influences of various process 
parameters, i.e., the effect of catalyst dose, contact time, dye dose/concentration, pH effect, and 
effect of different acids, were checked for the prepared three types of nanostructures, i.e., bs-
CoFe2O4, as-CoFe2O4, and fs-CoFe2O4. The kinetics models properly explained that the reaction 
of degradation following pseudo-first-order kinetics. © 2020, Springer Nature Switzerland AG. 
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Photoconversion efficiency of Titania solar cells co-sensitized with natural 
pigments from cochineal, papaya peel and microalga Scenedesmus obliquus 

Orona-Navar A., Aguilar-Hernández I., López-Luke T., Zarazúa I., Romero-Arellano V., Guerrero J.P., 
Ornelas-Soto N. 

Article 

Three natural pigments obtained from cochineal, papaya peel, and the microalga Scenedesmus 
obliquus were tested as sensitizers in dye sensitized Titania solar cells. The absorption 
characteristics of the pigments and the photoelectrochemical parameters were studied to 
determine the photoconversion efficiency of the cells. The interfacial charge transport processes 
present in the individually sensitized and the co-sensitized cells were determined by 
electrochemical impedance spectroscopy (EIS). The highest efficiencies achieved for individual 
pigments after testing a set of different concentrations were 0.228, 0.093 and 0.064% using 
cochineal, papaya peel extract and Scenedesmus obliquus extract respectively. 0.36% conversion 
efficiency was reached in the sensitized cell using a combination of the three pigments. The 
efficiency reached is in the range of those reported for natural pigments. Papaya peel extract and 
chlorophylls from Scenedesmus obliquus were examined for the first time as possible sensitizers in 
DSSC. © 2019 Elsevier B.V. 
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Photocrosslinking-based 3D printing of unsaturated polyesters from 
isosorbide: A new material for resorbable medical devices 

Lammel-Lindemann J., Dourado I.A., Shanklin J., Rodriguez C.A., Catalani L.H., Dean D. 

Article 

Clinically used tissue-engineered devices are few and far between. The search for biocompatible 
materials has been a great focus for the field for the past 30 years. The ones that exist are hard to 
work with when manufacturing patient-specific shapes with complex external and internal pore 
geometries because of their material and mechanical properties. Photo-cross-linkable polymers 
have arisen as a potential 3D printable solution for this problem. Here we present a new sugar-
based polymer, isosorbide-derived polyester as a potential candidate to help fill this gap. 
Isosorbide-derived polyesters containing different amount of double bonds were synthesized to 
allow the material to be crosslinked or functionalized. Three resin formulations with different 
amounts of double bonds available (5, 12 and 17%) were used. After initial thermal and photo-
crosslinking studies, Isosorbide-derived unsaturated polyesters were then mixed with a 
photoinitiator, co-crosslinker, and solvent to form a 3D printable resin formulation. Thin films of 
that resin were then cured using a Digital Light Projection (DLP) printer and analyzed. An attempt 
was made to modulate the cured thickness by adding HMB as a photoattenuator. We assessed 3D 
printing success and tensile green strength for the 3 resin formulations. We were able to 3D print 
unsaturated polyesters from isosorbide with a DLP printer when enough double bonds were 
present to facilitate crosslinking and curing of the material. Finally, thin films were then seeded 
with fibroblasts following the ISO 10993-5 protocol. These coupons were found safe (i.e., non-
cytotoxic and biocompatible), potentially marking the beginning of a new approach to preparing 
resorbable implants for tissue engineering uses. © 2019 Elsevier B.V. 
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Photoelectric evaluation of dye-sensitized solar cells based on prodigiosin 
pigment derived from Serratia marcescens 11E 

Hernández-Velasco P., Morales-Atilano I., Rodríguez-Delgado M., Rodríguez-Delgado J.M., Luna-
Moreno D., Ávalos-Alanís F.G., Villarreal-Chiu J.F. 

Article 

Prodigiosin, a natural pigment produced as a secondary metabolite by the non-photosynthetic 
bacterium Serratia marcescens, was tested as a sensitizer in dye-sensitized solar cells (DSSC). The 
strain S. marcescens 11E, which was isolated from a natural spring located in the northeastern 
Mexican state of Nuevo Leon, was cultivated on peanut oil broth 1% v/v, a culture medium which 
is known to enhance the production of prodigiosin. The resulting pigment was extracted with 
chloroform and identified as prodigiosin based on the spectroscopic and structural characteristics 
obtained by UV–Vis spectrophotometry along with FTIR and 1H NMR spectroscopies. The initial 
absorbance decomposition test performed on the bacterial pigment demonstrated that 
prodigiosin exhibited high photostability after five days, while the photovoltaic performance test 
of the sensitized DSSC, resulted in an open voltage circuit of 560 mV, a current density of 0.096 
mA/cm2, and efficiency of 0.032%. Structurally, the DSSC consisted of a titanium dioxide (TiO2) 
photoanode sensitized with the pigment by direct adsorption, an electrolyte containing a redox 
pair I−/I3− and a cathode or counter electrode prepared from a carbon paste. Since the 
overproduction of prodigiosin can be easily achieved on a large scale through the rapid 
fermentation of agro-industrial residues throughout the year without the need to allocate surfaces 
for the cultivation of pigment-producing plants or wait for specific seasons for their cultivation, 
our results suggest that prodigiosin could be considered an excellent candidate to be used in the 
development of a low-tech, low-cost DSSC. © 2020 The Authors 
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Photographic representations of the society of tiredness and poverty  

Del Prado Flores R., Moreno Basurto L.Z., Chávez Castañeda M. 

Article 

Introduction: A hermeneutic analog analysis was carried out on photographs taken by university 
students from three federative entities of Mexico: Mexico State, Morelia, and Querétaro. The 
main objective for this research is to analyze the social representations from middle, upper-middle 
and upper class young undergraduates from Mexico, as a way to frame/perceive the Other, 
regarding tiredness and poverty. The studied topics were the photographic representations of the 
society of tiredness and poverty. The purpose was to contrast the social representations from the 
undergraduates, their ways to frame the Other (that appears to live in tiredness and poverty). 
Methodology: It consisted of a universe of 210 photographic registers. The methodology was 
descriptive based on the analog hermeneutics. Results: Predominance of images portraying people 
who carry out productive handmade and handcrafted activities in public streets. Conclusions: The 
faces possess a bigger importance when representing poverty, perhaps because it is the most 
expressive part of the body, while they are adults and not old adults who preponderate on the 
portraits. The vision of the Other in poverty and tiredness is shared among the undergraduates. © 
2020, University of La Laguna. All rights reserved. 
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Photoluminescent blossom tree-like carbon nanotubes decorated with 
polymer nanoparticles with high colloidal stability 

Ibañez C., Pelagio-Flores M., Silva S.B.C., Vega-Cantú Y.I., Alves-Jr S., Galembeck A. 

Article 

The preparation of highly luminescent nitrogen-doped carbon nanotubes/poly(styrene-acrylate) 
nanocomposites is reported. The polymer nanoparticles were loaded with a Eu3+ coordination 
compound and present an excellent adhesion to the surface of the nanotubes. The resulting 
samples show long-term colloidal stability, being compatible with latex processing in the industry. 
© 2020 Elsevier B.V. 
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Photolysis, tautomerism and conformational analysis of dehydroacetic acid 
and a comparison with 2-hydroxyacetophenone and 2-acetyl-1,3-

cyclohexanodione 

Cooke M.V., Chans G.M., Argüello G.A., Peláez W.J. 

Article 

Physical chemistry; Dehydroacetic acid, Photodegradation, Tautomerism. © 2020 The 
Author(s)The purpose of this work was to determine the tautomerism, the conformational analysis 
and photoreactivity of dehydroacetic acid (DHAA, 1). For that reason, the photolysis of DHAA (1) 
was performed at 254 nm and compared with two structurally similar compounds: 2-
hydroxyacetophenone (HAP, 2) and 2-acetyl-1,3-cyclohexanodione (ACH, 3). We confirmed the 
degradation of 1 to acetic acid and we propose a mechanism on the assumption that a [2+2] 
cyclodimerization occurs (after UV light absorption) followed by some consecutive Norrish Type I 
cleavages, affording ketenes that end-up in acetic acid. The UV absorption study was conducted 
for all three compounds to gain insight about their electronic transitions, both experimentally and 
with computational simulations using TDDFT (B3LYP/6-31+G(d,p)) methods. A detailed analysis of 
the different tautomers and isomers that can be present in solution and the MOs involved in the 
electronic transitions was also achieved. The HOMO→LUMO transition was the least energetic 
optically active transition for 1 and 2, whereas 3 was recognized to have a HOMO-1→LUMO 
transition. These transitions were all of n→π∗ character. © 2020 The Author(s) 
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PH-sensitive starch-based hydrogels: Synthesis and effect of molecular 
components on drug release behavior 

de Stéfano J.C.Q., Abundis-Correa V., Herrera-Flores S.D., Alvarez A.J. 

Article 

The drug release behavior of pH-sensitive starch-based hydrogels was systematically studied. 
Hydrogels were synthesized by copolymerization of acrylic acid (AA) and other acrylate 
comonomers onto the starch backbone. The hydrophilic agents 2-hydroxy ethyl methacrylate 
(HEMA), and acrylamide (AAm), as well as the hydrophobic butyl-methacrylate (BMA), were 
utilized as comonomers. Methylene-bisacrylamide (MBA) was employed as a crosslinking agent. 
The synthesized hydrogels were loaded with caffeine as a model drug. The effects of the 
hydrophobic/hydrophilic character of the comonomers and chemical crosslinking on the swelling 
capacity and the release rate of caffeine were investigated. The use of the crosslinking agent and 
hydrophobic monomers decreased the swelling capacity of the hydrogels. The release rate of 
caffeine increased with the presence of a hydrophobic monomer. The fastest release was obtained 
with the AA/BMA/AAm formulation, and the slowest release was observed with the 
AA/HEMA/AAm formulation. The transport mechanism was controlled by Fickian diffusion in 
formulations containing AAm, and controlled by the polymer-relaxation mechanism in 
formulations containing MBA. Overall, our results showed that the swelling and drug delivery 
behavior can be tuned by varying the chemical composition of the copolymer formulations. These 
starch-based hydrogels can be useful as drug delivery devices in many biomedical applications. © 
2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Physical and chemical parameters, Fusarium verticillioides growth and 
fumonisin production in kernels of nine maize genotypes 

Ponce-García N., Ortíz-Islas S., García-Lara S., Serna-Saldivar S.O. 

Article 

Fusarium verticilloides synthesizes fumonisins (FBs) in the field and during faulty storage of maize. 
FBs are worrisome because of their toxicological effects. Nine maize genotypes differing in 
physical grain properties, phytochemical profiles, and chemical compositions were evaluated. 
Kernels were tempered to 18% moisture and purposely contaminated with F. verticilloides to 
assess differences in mold growth and FBs. The genotype significantly influenced counts with 
mean values ranging from 12.9 CFU/mLx104 for the highly susceptible Blue Don Goyo to only 1.0 
CFU/mLx104 for the Pob84C3 genotype. The concentrations of FBs in these two genotypes were 
6.85 and 0.3 ppm, respectively. Popcorn kernels showed a relatively high level of Fusarium counts 
(7.0 CFU/mLx104) but low concentrations of FBs (1.4 ppm). The large-sized Cacahuacintle and Don 
Goyo kernels, which had the lowest test weights and highest 1000 kernel weight (TKW) showed 
the highest occurrence of CFU likely due to their low proportion of pericarp, bound phenolics 
(coumaric), diferulic acids and bound antioxidants. Correlations indicated that mold counts did not 
correlate (r2 = 0.6, P = 0.08) with FBs. However, grain thickness, hardness, TKW and bound 
phenolics were related to Fusarium counts. This research demonstrated that contrasting maize 
genotypes showed different susceptibilities to Fusarium growth and FBs contamination. © 2020 
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Physician Prehospital Care in Mexico City: Retrospective Analysis of 
Endotracheal Intubation in Patients with Severe Head Trauma 

Espino-Núñez J.S., Quinto-Sánchez M., Carrada-Varela A.C., Román-Morales F. 

Article 

Introduction: In Mexico, physicians have become part of public service prehospital care. Head 
injured patients are a sensitive group that can benefit from early advanced measures to protect 
the airway, with the objective to reduce hypoxia and maintain normocapnia.Problem: The 
occurrence of endotracheal intubation to patients with severe head injuries by prehospital 
physicians working at Mexico City's Service of Emergency Medical Care (SAMU) is 
unknown.Methods: A retrospective analysis of five-year data (2012-2016) from Mexico City's 
Medical Emergencies Regulation Center was performed. Only SAMU ambulance services were 
analyzed. Adult patients with a prehospital diagnosis of head injury based on mechanism of injury 
and physical examination with a Glasgow Coma Scale (GCS) <nine were included.Results: A total of 
293 cases met the inclusion criteria; the mean GCS was five points. Of those, 150 (51.1%) patients 
were intubated. There was no difference in the occurrence of intubation among the different GCS 
scales, or if the patient was considered to have isolated head trauma versus polytrauma. Fifteen 
patients were intubated using sedation and neuromuscular blockage. Four patients were 
intubated with sedation alone and six patients with neuromuscular blockage alone. One patient 
was intubated using opioid analgesia, sedation, and neuromuscular blockage.Conclusions: Patients 
with severe head injuries cared by prehospital physicians in Mexico City were intubated 51.1% of 
the time and were more likely to be intubated without the assistance of anesthetics. © World 
Association for Disaster and Emergency Medicine 2020. 
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Physicochemical properties and yield of chiltepin fruits (Capsicum annuum l. 
var. glabriusculum d.) cultivated under different growth conditions  

Caughey-Espinoza D.M.M., Buitimea-Cantúa G.V., Buitimea-Cantúa N.E., Ayala-Astorga G.I., 
Ochoa-Meza A. 

Article 

This study’s objective was to evaluate the physicochemical properties and yield of chiltepin fruits 
(Capsicum annuum var. glabriusculum) cultivated under three different growth conditions: 
greenhouse, mezquite (Prosopis sp) stands, and wild type. The yield of chiltepin fruits collected 
under greenhouse conditions was higher than mezquite stands (2.34-times). Likewise, fruits from 
greenhouse had a higher pH (6.0), the wild type and mezquite stands (pH = 5.5) chiltepin fruits. 
The numbers of seeds of chiltepin fruits cultivated in greenhouse and mezquite stands conditions 
were higher in comparison to wild type fruits (1.75-fold). However, mezquite stands and wild type 
chiltepin fruits showed 1.25 times higher acidity (% citric acid) than fruits cultivated in greenhouse 
conditions. Furthermore, the chiltepin fruit from mezquite stands was higher in the +a (red) color 
parameter (2.36-times) than wild type fruits. These results showed that chiltepin fruits from 
mezquite stands presented the best physicochemical properties and red color, thus, this growth 
condition could serve as germplasm banks for the production of seed form Capsicum annuum var. 
glabriusculum of good quality, and for the further establishment of new plantations of chiltepin 
species in the northwestern of Mexico. © 2020, Universidad de Tarapaca. All rights reserved. 
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Physics education: Systematic mapping of educational innovation articles 

Campos E., Armenta I.H., Barniol P., Ruiz B. 

Article 

This article presents a systematic mapping review on educational innovation in the area of physics 
education. We identified 508 articles published in journals from 2015 to 2019 from the Web of 
Science and Scopus databases. We found that research in educational innovation in the teaching 
of physics has focused on the analysis of didactic proposals and their evaluation. The analysis 
reveals areas of opportunity for the area of educational management, where we found some of 
the most cited articles, as well as for the study of innovative extracurricular activities related to 
the teaching of physics. There is an inconsistency between the large proportion of articles focused 
on teacher education and the absence of this kind of study at the basic levels. In general, the study 
of educational innovation in physics takes place at the high-school and university levels. The 
mapping provides information that supports researchers, professors and managers interested in 
educational innovation. © 2020 Ekip Buro Makineleri A. 
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Phytochemicals, chlorophyll pigments, antioxidant activity, relative expansion 
ratio, and microstructure of dried okra pods: swell-drying by instant 

controlled pressure drop versus conventional shade drying 

Mounir S., Ghandour A., Téllez-Pérez C., Aly A.A., Mujumdar A.S., Allaf K. 

Article 

This study is aimed at comparing swell drying versus conventional shade drying and optimizing the 
texturing by instant controlled pressure drop (DIC) of green okra pods. Differences in quality 
attributes such as content of flavonoids, carotenoids, and chlorophyll pigments, functional 
characteristics such as the antioxidant activity (AOA), microstructure and relative expansion ratio 
of dried okra pods were considered. The DIC processing parameters were the saturated steam 
pressure (0.2-0.6 MPa) and duration (40-60 s). A 2-parameter, 5-level central composite rotatable 
design was selected for establishing the experimental trials. They represent 8 factorial and star 
trials, and five repetitions of central/middle point of the square edges. Significant variations in 
total phenolic and flavonoid contents, carotenoids, antioxidant activity, and chlorophyll pigments 
were observed between swell-dried and conventional shadow dried okra pods. An increase of 25% 
and 99% was respectively observed for the relative expansion ratio and flavonoid content in swell 
dried okra pods compared with conventional shadow dried ones. The microstructure observations 
showed a significantly more porous open solid matrix of swell-dried okra pods compared to the 
compact/dense solid matrix of the conventional shadow dried okra pods. The optimum conditions 
of DIC-texturing were found to be 0.4 MPa for 50 s exhibiting the highest values of total phenolic 
content, flavonoids, antioxidant activity, and chlorophyll pigments with good preservation of the 
carotenoid content. © 2020, © 2020 Taylor & Francis Group, LLC. 
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Pie raymond régamey’s view of modern religious art and his contribution to 
Luis Barragán’s architectural work: 1947-1980  

Gámez F.C. 

Article 

The Capuchin’s Chapel in Tlalpan emblematises one of the most important architectural works 
built by Luis Barragán between 1954 and 1959. By that time, Barragán had a very good religious 
art and architecture knowledge as well as he was keeping a strong relationship with the 
intellectual catholic community from now. Additionally, the sizeable personal Barragán’s books 
and magazines collection related to religious art and architecture is another evidence of his 
personal concerns about these areas. It is worth noting that Barragán left a form of marginalia in 
many of his own books and magazines such as underlined paragraphs, written notes, folded pages, 
photos and entire magazines pages as bookmarks. In fact, most of the religious art and 
architecture books and magazines have these marginalia, especially those of modern times and 
texts written by Marie-Alan Couturier and Pie Raymond Régamey. These evidences enable a broad 
number of conclusions beyond modern religious art discussions. Considering that Barragán read 
those texts at the very same moment he was developing his ideas of emotional architecture, these 
texts about modern religious art could have been such a great value for Barragán’s architectural 
perspective and its evolution. Firstly, the article states on the catholic intellectual context during 
Barragán’s days. Afterwards, a critical analysis about some of the religious art and architecture 
collection of the personal library, specially a book called L’art sacré au XXe siècle, written by Pie 
Raymond Régamey in 1952, will be developed. This analysis will evaluate the impact of underlined 
passages in L’art sacré upon Barragán’s thinking which led his architectural work reconsidering the 
modern inhabits forms in Mexican domestic life during 1950’s and its evolution until 1980’s. © 
2020, Universitat Politecnica de Catalunya. All rights reserved. 
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Plasma-induced customizable poly(ester-urethane) surface for cell culture 
platforms 

González-Torres M., Velasquillo C., Camacho-López A., Rivera M., Sánchez-Sánchez R., Leyva-
Gómez G., Melgarejo-Ramírez Y., Ibarra C., Vargas-Muñoz S., Talavera R.R., Lima E., González-

Valdez J. 

Article 

This work aims to study the bio-interfacial properties of poly(ester-urethane) composite scaffolds 
based on poly (3-hydroxybutyrate) [PHB] and modified by surface plasma-radiation-induced graft 
polymerization of N-isopropylacrylamide (NIPAAm). The delivering power of the Argon radio-
frequency plasma was increased from 5−20 W. The yields over the polyurethane surface, grafting 
density, topographical dimensions, architecture, surface energy, and wettability were surveyed in 
the established plasma regimes. Successful grafting of NIPAAm was verified by Fourier-transform 
infrared spectroscopy and X-ray photoelectron spectroscopy analysis. Characterization using 
atomic force microscopy revealed that the surface of the scaffolds is more uniform in lower 
plasma delivering powers. The results show a high grafting density surface with a low degree of 
grafting (3–9 %). The contact angles decreased, and the surface energy rose with increasing 
delivering power. The surface area, total pore volumes are similar between the samples. The 
porosity percentage and the average pore diameter hinted at a decrease in the treated composite 
as compared to the pristine scaffold. Although all the composites showed to be non-toxic and 
highly viable (>98 %) for human dermal fibroblasts, the results showed better attachment, 
spreading, and growth of fibroblasts on scaffolds with moderate hydrophilicity (5 W). The in vivo 
experiments revealed that the plasma-treated scaffolds diminished the inflammatory infiltrate, 
which means an improved acceptance as compared with untreated PHB polyurethane. © 2020 
Elsevier Ltd 
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Plasmonic biosensor based on an effective medium theory as a simple tool to 
predict and analyze refractive index changes 

Morales-Luna G., Herrera-Domínguez M., Pisano E., Balderas-Elizalde A., Hernandez-Aranda R.I., 
Ornelas-Soto N. 

Article 

Surface plasmon resonance was used for the detection of different kinds of organic molecules, 
which was achieved employing a Kretschmann configuration. A simple theoretical model based on 
effective medium theory was used for estimation of the SPR angle. The employed model considers 
an effective refractive index, which has some advantages in comparison to other effective medium 
theories. This model depends on the surface coverage, size of the sample and also considers the 
scattering by molecules deposited on the surface of the thin film. Using an effective refractive 
index as a tool to predict the behavior of the SPR signal offers a significant advantage for the 
development of new biosensors, providing a deeper physical insight on the behavior of such 
phenomena, since inferring the behavior of SPR signals is of great importance for chemical analysis 
and bio-sensing. Therefore, in this work, an effective medium model was compared with 
experimental SPR measurements as a function of angle incidence of different molecules deposited 
onto thin films, specifically Bovine Serum Albumin (BSA) and carbamazepine attached to BSA, in 
order to validate the theoretical model. Evaluation of the proposed model for SPR signal was in 
good agreement with the experimental results. Statistical tests were obtained, with a 99% of 
correlation between the experimental data and the theoretical predictions around the resonance. 
© 2020 Elsevier Ltd 
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Porous Lattice Structure of Femoral Stem for Total Hip Arthroplasty  

Acosta-Sánchez L.A., Botello-Arredondo A.I., Moya-Bencomo M.D., Zúñiga-Aguilar E.S. 

Article 

Total Hip Arthroplasty (THA) is one of the surgical procedures carried out satisfactorily in 
procedures for osteoarthritis and trauma lesions. ATC surgery reduces pain and improves the 
quality of life of young patients. Therefore, it is of great importance to improve the properties of 
hip implants, since current implants do not match their lifespan with the life expectancy of a 
young patient. This is because the solid prostheses that currently exist have a higher Young's 
modulus, and therefore are too rigid compared to the bone tissue. On the other hand, the cyclic 
and continuous loads to which the hip joint is subjected in daily activities, can cause loosening and 
consequent implant loss The present work proposes an implant manufactured with a porous 
lattice structure, which aims to reduce stiffness, allow bone growth and a more effective 
mechanical load transfer. Three computational models subjected to static charges were evaluated 
and compared: 1) healthy femur, 2) implanted femur with a commercial prosthesis, and 3) 
implanted femur with a prosthesis with lattice structure. For the computational analysis it was 
decided to perform a static analysis of a person standing on the left foot; a load equivalent to the 
body weight was applied on the head of the femur, balancing the reaction forces in the system of 
forces (contact force, body weight, and abductor muscle). The results were shown in terms of 
displacement, compression and deformation. The model implanted with a prosthesis with a lattice 
design presented a slight decrease in displacement, and a decrease in compression and 
deformation values, which indicated that the proposed design has a better distribution and 
transport of the loads through its structure. © 2020 Sociedad Mexicana de Ingenieria Biomedica. 
All rights reserved. 
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Portable and accurate diagnostics for COVID-19: Combined use of the 
miniPCR thermocycler and a well-plate reader for SARS-CoV-2 virus detection 

González-González E., Trujillo-De Santiago G., Lara-Mayorga I.M., Martínez-Chapa S.O., Alvarez 
M.M. 

Article 

The coronavirus disease 2019 (COVID-19) pandemic has crudely demonstrated the need for 
massive and rapid diagnostics. By the first week of July, more than 10,000,000 positive cases of 
COVID-19 have been reported worldwide, although this number could be greatly underestimated. 
In the case of an epidemic emergency, the first line of response should be based on commercially 
available and validated resources. Here, we demonstrate the use of the miniPCR, a commercial 
compact and portable PCR device recently available on the market, in combination with a 
commercial well-plate reader as a diagnostic system for detecting genetic material of the severe 
acute respiratory syndrome coronavirus 2 (SARSCoV- 2), the causal agent of COVID-19. We used 
the miniPCR to detect and amplify SARSCoV- 2 DNA sequences using the sets of initiators 
recommended by the World Health Organization (WHO) for targeting three different regions that 
encode for the N protein. Prior to amplification, samples were combined with a DNA intercalating 
reagent (i.e., EvaGreen Dye). Sample fluorescence after amplification was then read using a 
commercial 96-well plate reader. This straightforward method allows the detection and 
amplification of SARSCoV- 2 nucleic acids in the range of ~625 to 2×105 DNA copies. The accuracy 
and simplicity of this diagnostics strategy may provide a cost-efficient and reliable alternative for 
COVID- 19 pandemic testing, particularly in underdeveloped regions where RT-QPCR instrument 
availability may be limited. The portability, ease of use, and reproducibility of the miniPCR makes it 
a reliable alternative for deployment in point-of-care SARS-CoV-2 detection efforts during 
pandemics. Copyright: © 2020 González-González et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original author and source are 
credited. 
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Positions and covering: A two-stage methodology to obtain optimal solutions 
for the 2d-bin packing problem 

Cid-Garcia N.M., Rios-Solis Y.A. 

Article 

We present a two-stage methodology called Positions and Covering (P&C) to solve the two-
dimensional bin packing problem (2D-BPP). The objective of this classical combinatorial NP-hard 
problem is to pack a set of items (small rectangles) in the minimum number of bins (larger 
rectangles). The first stage is the key-point of the Positions and Covering, where for each item, it is 
generated in a pseudo-polynomial way a set of valid positions that indicate the possible ways of 
packing the item into the bin. In the second stage, a new set-covering formulation, strengthen 
with three sets of valid inequalities, is used to select the optimal non-overlapping configuration of 
items for each bin. Experimental results for the P&C method are presented and compared with 
some of the best algorithms in the literature for small and medium size instances. Furthermore, 
we are considering both cases of the 2D-BPP, with and without rotations of the items by 90°. To 
the best of our knowledge, this is one of the first exact approaches to obtain optimal solutions for 
the rotation case. © 2020 Cid-Garcia, Rios-Solis. This is an open access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original author and source are 
credited. 
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Possible Transmission Flow of SARS-CoV-2 Based on ACE2 Features 

Hassan S.S., Ghosh S., Attrish D., Choudhury P.P., Aljabali A.A.A., Uhal B.D., Lundstrom K., Rezaei 
N., Uversky V.N., Seyran M., Pizzol D., Adadi P., Soares A., El-Aziz T.M.A., Kandimalla R., 

Tambuwala M.M., Azad G.K., Sherchan S.P., Baetas-da-Cruz W., Ta 

Article 

Angiotensin-converting enzyme 2 (ACE2) is the cellular receptor for the Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) that is engendering the severe coronavirus disease 2019 
(COVID-19) pandemic. The spike (S) protein receptor-binding domain (RBD) of SARS-CoV-2 binds to 
the three sub-domains viz. amino acids (aa) 22-42, aa 79-84, and aa 330-393 of ACE2 on human 
cells to initiate entry. It was reported earlier that the receptor utilization capacity of ACE2 proteins 
from different species, such as cats, chimpanzees, dogs, and cattle, are different. A comprehensive 
analysis of ACE2 receptors of nineteen species was carried out in this study, and the findings 
propose a possible SARS-CoV-2 transmission flow across these nineteen species. 
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Potentiating Antitumor Efficacy Through Radiation and Sustained 
Intratumoral Delivery of Anti-CD40 and Anti-PDL1 

Liu H.-C., Viswanath D.I., Pesaresi F., Xu Y., Zhang L., Di Trani N., Paez-Mayorga J., Hernandez N., 
Wang Y., Erm D.R., Ho J., Susnjar A., Liu X., Demaria S., Chen S.-H., Teh B.S., Butler E.B., Xuan Chua 

C.Y., Grattoni A. 

Article 

Purpose: Mounting evidence demonstrates that combining radiation therapy (RT) with 
immunotherapy can reduce tumor burden in a subset of patients. However, conventional systemic 
delivery of immunotherapeutics is often associated with significant adverse effects, which force 
treatment cessation. The aim of this study was to investigate a minimally invasive therapeutics 
delivery approach to improve clinical response while attenuating toxicity. Methods and Materials: 
We used a nanofluidic drug-eluting seed (NDES) for sustained intratumoral delivery of 
combinational antibodies CD40 and PDL1. To enhance immune and tumor response, we combined 
the NDES intratumoral platform with RT to treat the 4T1 murine model of advanced triple negative 
breast cancer. We compared the efficacy of NDES against intraperitoneal administration, which 
mimics conventional systemic treatment. Tumor growth was recorded, and local and systemic 
immune responses were assessed via imaging mass cytometry and flow cytometry. Livers and 
lungs were histologically analyzed for evaluation of toxicity and metastasis, respectively. Results: 
The combination of RT and sustained intratumoral immunotherapy delivery of CD40 and PDL1 via 
NDES (NDES CD40/PDL1) showed an increase in both local and systemic immune response. In 
combination with RT, NDES CD40/PDL1 achieved significant tumor burden reduction and liver 
inflammation mitigation compared with systemic treatment. Importantly, our treatment strategy 
boosted the abscopal effect toward attenuating lung metastatic burden. Conclusions: Overall, our 
study demonstrated superior efficacy of combination treatment with RT and sustained 
intratumoral immunotherapy via NDES, offering promise for improving therapeutic index and 
clinical response. © 2020 Elsevier Inc. 
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Power demand control algorithm for single controllable load with parametric 
and variable load factors 

Martell-Chávez F., Sánchez-Chávez I.Y., Peña-Cruz M.I., Pineda-Arellano C.A., Salgado-Tránsito I. 

Article 

Power demand control is required at steelmaking plants and other energy intensive industrial 
plants where the electrical bills include high demand charges and are subject to demand limit 
contracts. This paper introduces a novel and simplified algorithm for the implementation of a 
power demand controller. The presented algorithm does not require a model of the electrical load 
since it is based on a geometrical approach for the estimation of the disconnection time of the 
controllable load and only requires the nominal power values and the load factors of both the 
total (full) load and the noncontrollable (base) load as parameters. The power demand control 
method presented is verified with a computational simulation, and precise control of the demand 
limit is achieved under random variations of the base and full loads. The proposed control 
algorithm is simpler than commercial methods and achieves a competitive performance. 
Simulation results show a better performance by calculating the disconnection times based on 
load parameters specified as mean values between the average and nominal powers of the full 
and base loads. Some considerations to tune-up the load factor parameters are also discussed. 
The presented control method has been successfully implemented on industrial controllers in two 
steelmaking facilities in Mexico, having an electric arc furnace as controllable load in both cases. 
This novel demand control is adequate for industrial plants with electrical loads that can be 
disconnected without affecting the quality of the product and with minor impact on productivity. 
© 2019 John Wiley & Sons, Ltd. 
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Power shaping control of DC–DC converters with constant power loads 

Mayo-Maldonado J.C., Ruiz-Martinez O.F., Escobar G., Maupong T.M., Valdez-Resendiz J.E., Rosas-
Caro J.C. 

Article 

This paper deals with the stabilization of DC–DC converters feeding constant power loads (CPLs). It 
is shown that power/energy dynamics are easily computed via the image of the input/output 
voltages/currents of the converter. Such image is represented by a high-order differential 
operator, obtained from first principles, acting on the variables of a stabilizing interconnected 
controller. This approach is based upon the premise that the destabilizing effect of CPLs, is caused 
due to a power imbalance in a dissipation equality, which prevents passivity. The proposed 
stabilizing mechanism shapes the power dynamics via an interconnected controller, inducing a 
feasible power flow and thus passivity. To do so, we developed a stability test, as well as control 
design tools in terms of linear matrix inequalities (LMIs), constructed from coefficient matrices of 
the system dynamics. As a practical advantage, the proposed power shaping approach permits to 
link stability conditions with the nominal power rate specification of power converters. Finally, we 
show that the proposed framework can also accommodate other traditional frequency domain, 
eigenvalue and immittance criteria. The main results are validated via a theoretical analysis and 
experimental results. © 2020 Elsevier Ltd 
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Predefined-time integral sliding mode control of second-order systems 

Sánchez-Torres J.D., Muñoz-Vázquez A.J., Defoort M., Aldana-López R., Gómez-Gutiérrez D. 

Article 

This manuscript introduces the design of a controller that ensures predefined-time convergence 
for a class of second-order systems. In contrast to finite- and fixed-time controllers, predefined-
time schemes allow to prescribe a bound for the convergence time as a control parameter. First, a 
predefined-time integral sliding mode controller allows rejecting unknown but bounded matched 
disturbances. Then, the system dynamics evolve free of the effect of disturbances during the 
integral sliding motion. Finally, an ideal controller enforces convergence also in predefined-time. A 
Lyapunov-like characterisation for predefined-time stability is conducted, and numerical results 
are provided to illustrate the validity of the proposed technique. © 2020 Informa UK Limited, 
trading as Taylor & Francis Group. 
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Predicting COVID-19 Spread in Pakistan using the siR Model 

Ali Shah S.T., Mansoor M., Mirza A.F., Dilshad M., Khan M.I., Farwa R., Khan M.A., Bilal M., Iqbal 
H.M.N. 

Article 

The global pandemic of COVID-19 has raised several questions and attracted researchers from all 
of the disciplines of scientific research. Regardless of advances in science and technology, 
equipped laboratories of virology, high literacy rates, and medical resources in developed 
countries, several nations and their health care systems completely failed to overcome the 
disaster. The fast spread is caused by frequent air travel for business, tourism, education, etc. 
COVID-19 can infect third world countries severely. United States of America has the highest per 
capita spending of health still 1/3rd of the global burden of COVID-19 has consumed existing 
resources. The WHO has declared COVID-19 as a pandemic. More than 200 countries and 
territories have reported infected cases. The quarantine is the most effective way to slow the 
spread of disease and “Flatting of Curve” is a phenomenon to tackle the surge by health systems. 
To achieve good results from existing Medical Health Care Systems (MHCS), an accurate prediction 
for the spread of disease is crucial. This study utilizes the generalized method of SIR to accurately 
predict the spread of COVID-19 associated infection, recoveries, and deaths in Pakistan. The data 
from the National Command and Control of Pakistan (NCCP) is utilized. Through multiple cases 
applied on currently available data, the proposed mathematical models predict that by the end of 
April about more than 14553 infected and about 310 deaths are in Pakistan. The recovery rate is 
highest in the region up to 99.87 %. © The Author(s) 2020. 
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Article 

Background: The SARS-CoV-2 outbreak poses a challenge to health care systems due to its high 
complication rates in patients with cardiometabolic diseases. Here, we identify risk factors and 
propose a clinical score to predict COVID-19 lethality, including specific factors for diabetes and 
obesity, and its role in improving risk prediction. Methods: We obtained data of confirmed and 
negative COVID-19 cases and their demographic and health characteristics from the General 
Directorate of Epidemiology of the Mexican Ministry of Health. We investigated specific risk 
factors associated to COVID-19 positivity and mortality and explored the impact of diabetes and 
obesity on modifying COVID-19-related lethality. Finally, we built a clinical score to predict COVID-
19 lethality. Results: Among the 177 133 subjects at the time of writing this report (May 18, 2020), 
we observed 51 633 subjects with SARS-CoV-2 and 5,332 deaths. Risk factors for lethality in 
COVID-19 include early-onset diabetes, obesity, chronic obstructive pulmonary disease, advanced 
age, hypertension, immunosuppression, and chronic kidney disease (CKD); we observed that 
obesity mediates 49.5% of the effect of diabetes on COVID-19 lethality. Early-onset diabetes 
conferred an increased risk of hospitalization and obesity conferred an increased risk for intensive 
care unit admission and intubation. Our predictive score for COVID-19 lethality included age ≥ 65 
years, diabetes, early-onset diabetes, obesity, age < 40 years, CKD, hypertension, and 
immunosuppression and significantly discriminates lethal from non-lethal COVID-19 cases (C-
statistic = 0.823). Conclusions: Here, we propose a mechanistic approach to evaluate the risk for 
complications and lethality attributable to COVID-19, considering the effect of obesity and 
diabetes in Mexico. Our score offers a clinical tool for quick determination of high-risk 
susceptibility patients in a first-contact scenario. © 2020 Endocrine Society 2020. All rights 
reserved. For permissions, please e-mail: journals.permissions@oup.com. 

Bello-Chavolla O.Y., Bahena-López J.P., Antonio-Villa N.E., Vargas-Vázquez A., González-Díaz A., Márquez-
Salinas A., Fermín-Martínez C.A., Naveja J.J., Aguilar-Salinas C.A., (2020). Predicting Mortality Due to SARS-
CoV-2: A Mechanistic Score Relating Obesity and Diabetes to COVID-19 Outcomes in Mexico. Journal of 
Clinical Endocrinology and Metabolism, vol. 105, ISSN: 0021972X.



Prediction of the antioxidant capacity of maize (Zea mays) hybrids using mass 
fingerprinting and data mining 

Montero-Vargas J.M., Ortíz-Islas S., Ramírez-Sánchez O., García-Lara S., Winkler R. 

Article 

Hybrid maize (Zea mays L.) is one of the major grains used as food for humans and animals. 
Besides carbohydrates and amino acids, maize contains micronutrients such as vitamins and 
phytochemicals with health-promoting effects. In a current maize breeding program, the 
phytochemical profiles of 35 maize hybrids grown in three significant agroecologies of Mexico - 
highlands, subtropics and tropics - were evaluated. For the different locations, phytochemical 
traits, which are relevant for nutraceutical effects, and the antioxidative capacity, were 
determined. Statistical analyses indicate the importance of the pedigree/agroecology on the 
phytochemical profiles. Mass fingerprinting in combination with the Random Forest Tree 
algorithm allowed the building of models that predicted the antioxidative capacity of the maize 
hybrids. The methods are, therefore, suitable for the efficient selection of maize hybrids with 
improved nutraceutical value. © 2020 
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Predictores académicos y sociodemográficos de ansiedad y bienestar 
psicológico en estudiantes mexicanos de medicina. Estudio transversal  

Luna D., Urquiza-Flores D.I., Figuerola-Escoto R.P., Carreño-Morales C., Meneses-González F. 

Article 

Introduction: Medical students report higher levels of anxiety than students from other majors. 
Knowledge about their psychological well-being is scarce. Objective: To identify sociodemographic 
and academic factors that predict the level of anxiety and psychological well-being in Mexican 
medical students. Method: Cross-sectional study of Mexican medical students of first (n = 59), 
third (n = 43) and fifth semester (n = 59), who answered a sociodemographic questionnaire, Beck 
Anxiety Inventory, the Psychological Well-being Scale for adults and the Family Adaptability and 
Cohesion Evaluation Scale. Results: Females showed higher levels of anxiety (p < 0.01). Anxiety in 
males was similar in the different semesters (p > 0.05); women of third and fifth semesters were 
more anxious than those at first semester (p < 0.01). Anxiety and psychological well-being were 
negatively correlated (p < 0.001). The "Less anxiety, higher level of well-being" and "More anxiety, 
lower level of well-being" subgroups were characterized, and a logistic regression identified that 
being a woman (OR = 4.70) and not practicing any religion (OR = 2.49) are predictive factors of 
higher levels of anxiety. Conclusions: Female medical students constitute a population at risk for 
higher levels of anxiety and less psychological well-being, which compromises their learning, 
quality of life and future professional practice. Copyright: © 2019 Permanyer.Introducción: 
Estudiantes de medicina reportan mayor ansiedad que estudiantes de otras carreras. El 
conocimiento sobre su bienestar psicológico es escaso. Objetivo: Identificar factores 
sociodemográficos y académicos predictores del nivel de ansiedad y bienestar psicológico en 
estudiantes mexicanos de medicina. Método: Estudio transversal de estudiantes mexicanos de 
medicina de primer (n = 59), tercer (n = 43) y quinto semestre (n = 59), que contestaron un 
cuestionario sociodemográfico, la Escala de Ansiedad de Beck, la Escala de Bienestar Psicológico 
para Adultos y la Escala de Evaluación de la Cohesión y la Adaptabilidad Familiar. Resultados: Las 
mujeres presentaron mayor ansiedad (p < 0.01). La ansiedad en hombres fue similar en los 
distintos semestres (p > 0.05); las mujeres de tercer y quinto semestre fueron más ansiosas que las 
del primero (p < 0.01). Ansiedad y bienestar psicológico correlacionaron negativamente (p < 
0.001). Se identificaron los subgrupos “Menor ansiedad, mayor bienestar” y “Mayor ansiedad, 
menor bienestar”, y una regresión logística identificó que ser mujer (OR = 4.70) y no profesar 
alguna religión (OR = 2.49) son factores predictores de mayor ansiedad. Conclusiones: Las 
estudiantes de medicina constituyen una población de riesgo para mayor ansiedad y menor 
bienestar psicológico, lo que compromete su aprendizaje, calidad de vida y futuro ejercicio 
profesional. 
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Ortuño-Sahagún D., Rojas-Mayorquín A.E. 

Article 

Maternal ethanol consumption during pregnancy is one of the main causes of 
Neurodevelopmental disorders (NDD). Prenatal alcohol exposure (PAE) produces several adverse 
manifestations. Even low or moderate intake has been associated with long-lasting behavioral and 
cognitive impairment in offspring. In this study we examined the gene expression profile in the rat 
nucleus accumbens using microarrays, comparing animals exposed prenatally to ethanol and 
controls. Microarray gene expression showed an overall downward regulatory effect of PAE. Gene 
cluster analysis reveals that the gene groups most affected are related to transcription regulation, 
transcription factors and homeobox genes. We focus on the expression of the C-X-C motif 
chemokine ligand 16 (Cxcl16) which was differentially expressed. There is a significant reduction in 
the expression of this chemokine throughout the brain under PAE conditions, evidenced here by 
quantitative polymerase chain reaction qPCR and immunohistochemistry. Chemokines are 
involved in neuroprotection and implicated in alcohol-induced brain damage and 
neuroinflammation in the developing central nervous system (CNS), therefore, the significance of 
the overall decrease in Cxcl16 expression in the brain as a consequence of PAE may reflect a 
reduced ability in neuroprotection against subsequent conditions, such as excitotoxic damage, 
inflammatory processes or even hypoxic-ischemic insult. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Vázquez A., Cuevas-Cerda T., Garza-García K., Cuervo-Pérez L.E., Barbosa-Quintana Á., Pérez-

Saucedo J.E., Lara-Díaz V.J., Castorena-Torres F. 

Article 

Hyperoxia−hypoxia exposure is a proposed cause of alveolar developmental arrest in 
bronchopulmonary dysplasia in preterm infants, where mitochondrial reactive oxygen species and 
oxidative stress vulnerability are increased. The aryl hydrocarbon receptor (AhR) is one of the main 
activators of the antioxidant enzyme system that protects tissues and systems from damage. The 
present study aimed to determine if the activation of the AhR signaling pathway by prenatal 
administration of indole-3-carbinol (I3C) protects rat pups from hyperoxia–hypoxia-induced lung 
injury. To assess the activation of protein-encoding genes related to the AhR signaling pathway 
(Cyp1a1, Cyp1b1, Ugt1a6, Nqo1, and Gsta1), pup lungs were excised at 0, 24, and 72 h after birth, 
and mRNA expression levels were quantified by reverse transcription-quantitative polymerase 
chain reaction assays (RT-qPCR). An adapted Ratner's method was used in rats to evaluate radial 
alveolar counts (RACs) and the degree of fibrosis. The results reveal that the relative expression of 
AhR-related genes in rat pups of prenatally I3C-treated dams was significantly different from that 
of untreated dams. The RAC was significantly lower in the hyperoxia–hypoxia group (4.0 ± 1.0) 
than that in the unexposed control group (8.0 ± 2.0; P < 0.01). When rat pups of prenatally I3C-
treated dams were exposed to hyperoxia–hypoxia, an RAC recovery was observed, and the fibrosis 
index was similar to that of the unexposed control group. A cytokine antibody array revealed an 
increase in the NF-κB signaling cascade in I3C-treated pups, suggesting that the pathway could 
regulate the inflammatory process under the stimulus of this compound. In conclusion, the 
present study demonstrates that I3C prenatal treatment activates AhR-responsive genes in pup’s 
lungs and hence attenuates lung damage caused by hyperoxia–hypoxia exposure in newborns. © 
2020 by the Society for Experimental Biology and Medicine. 
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Neutrophil-lymphocyte ratio has been associated with clinical outcomes in several groups of 
cardiac patients, including patients with coronary artery disease, cardiac failure, and cardiac 
transplant recipients. We hypothesised that pre- and/or post-operative haematological cell counts 
are associated with clinical outcomes in children undergoing cardiac surgery for CHD. We 
performed a post hoc analysis of data collected as part of a prospective observational cohort study 
(n = 83, data available n = 47) of children evaluated for glucocorticoid receptor levels after cardiac 
surgery (July 2015-January 2016). The association of neutrophil-lymphocyte ratio with low cardiac 
output syndrome, time to inotrope free, and vasoactive-inotropic score was examined using 
proportional odds analysis, cox regression, and linear regression models, respectively. A majority 
(80%) of patients were infants (median/interquartile range 4.1/0.2-7.6 months) with conotruncal 
(36%) and left-sided obstructed lesions (28%). Two patients required mechanical circulatory 
support and three died. Higher pre-operative neutrophil-lymphocyte ratio was associated with 
higher cumulative odds of severe/moderate versus mild low cardiac output on post-operative day 
1 (odds ratio 2.86; 95% confidence interval 1.18-6.93; p = 0.02). Pre-operative neutrophil-
lymphocyte ratio was not significantly associated with time to inotrope free or vasoactive-inotrope 
score. Post-operative neutrophil-lymphocyte ratio was also not associated with outcomes. In 
children after congenital heart surgery, higher pre-operative neutrophil-lymphocyte ratio was 
associated with a higher chance of low cardiac output in the early post-operative period. Pre-
operative neutrophil-lymphocyte ratio maybe a useful prognostic marker in children undergoing 
congenital heart surgery. © The Author(s), 2020. Published by Cambridge University Press. 
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Article 

Purpose: Preoperative progressive pneumoperitoneum (PPP) is mostly used for giant abdominal 
incisional hernias, and only a few isolated or paired cases that used PPP in the treatment of giant 
inguinal hernias (GIH) have been reported. The main objective of this study is to describe our 
technique in the use of PPP in the treatment of GIH in a series of patients who presented with this 
challenging condition. Methods: We retrospectively reviewed the medical records of a series of 
patients treated with PPP for GIH during a 6-year period (2012–2018) at a single institution. The 
demographics, preoperative, and surgical characteristics were analyzed. Results: In total, 7 
patients were treated for GIH with PPP. The median age was 64 (range 30–89) years. The median 
history time with the inguinal hernia was 8 (range 2–20) years. The median time of PPP was 22 
(range 15–30) days. All patients underwent the Lichtenstein technique. The median follow-up time 
was 12 (range 3–84) months. Three (42.8%) of the patients had preoperative complications. Two 
patients developed mild dyspnea during PPP, and another patient had subcutaneous emphysema 
during the insertion of the catheter. Two (28.5%) patients had postoperative complications. One of 
them developed a right scrotal abscess, and another patient developed bilateral grade III 
hydrocele. Conclusion: With our limited experience, it is too early to tell if this should be the gold 
standard for the treatment of GIH. To see if there is superiority among different procedures, more 
studies that compare the morbidity of PPP with that of other trans operative techniques are 
needed. Nevertheless, the procedure we propose has provided satisfactory results. © 2020, 
Springer-Verlag France SAS, part of Springer Nature. 
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Preparation, characterization, antibacterial properties and hydrophobic 
evaluation of SiO2/Ag nanosol coated cotton/linen fabric 

Li H., Zhuang Y., Li H., Bracamontes K.C., Wang D., Sun Y., Sun D., Kong L., Gao S., Song M. 

Article 

Surface modification is an important element of textile manufacturing. The SiO2/Ag sol–gel was 
coated on the cotton/linen fabric by a simple two-dipping-two-rolling coating machine. SEM, Zeta-
potential, (ATR)-FTIR and XRD, physical properties, water-droplet adsorption, antibacterial 
performance and water-resisting property have been adopted as the characterization techniques. 
The Zeta-potential showed that the nano-Ag particles affected the size of SiO2 nanoparticles. The 
results showed that antibacterial activity and hydrophobic property of cotton/linen fabric 
increased with the increasing concentration of the AgNO3. Air permeability was not decreased 
considerably, whereas tensile strength was increased significantly after coating twice. The SiO2/Ag 
coating cotton/linen fabric had an excellent antibacterial performance. Our results demonstrate 
that this SiO2/Ag coated cotton/linen fabric is a step towards better hydrophobic performance of 
textile materials. © 2019, © 2019 The Textile Institute. 
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Pressure, temperature and processing time in enhancing camelina sativa oil 
extraction by instant controlled pressure-drop (dic) texturing pre-treatment  

Bouallegue K., Allaf T., Ben Younes R., Téllez-Pérez C., Besombes C., Allaf K. 

Article 

Instant Controlled Pressure Drop (DIC) was evaluated as a texturing pre-treatment for the 
extraction of Camelina sativa (L.) oil. DIC was coupled to Accelerated Solvent Extraction (ASE), 
Pressing and Dynamic Maceration (DM). DIC optimization was performed by studying the effects 
of pressure, temperature and processing time on oil yield. DIC + ASE obtained seed-oil yields of 
615.9±0.5 against 555.5±0.5 g oil/kgddb for untextured seeds (RM). Via pressing, oil yields were 
490.9±0.5 and 444.7±0.5 g oil/kg-ddb for textured and untextured seeds, respectively. Through 
coupling DIC (P: 0.63 MPa and t: 105 s) to the pressing extraction (60 s) of seeds along with 2h of 
DM of meals, it was possible to reach 605.8 g oil/kg ddb of oil yield. The same results were not 
obtained for RM seeds, where after 24 h of DM extraction, the oil yield was 554.7 g oil/kg ddb. DIC 
allowed for an increase in Camelina oil yields, reduced extraction time and valorized pressing 
meals. © 2020 CSIC. This is an open-access article distributed under the terms of the Creative 
Commons Attribution 4.0 International (CC BY 4.0) License. 
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Prevalence, Distribution, and Diversity of Salmonella Strains Isolated From a 
Subtropical Lake 

Díaz-Torres O., Lugo-Melchor O.Y., de Anda J., Gradilla-Hernández M.S., Amézquita-López B.A., 
Meza-Rodríguez D. 

Article 

This study investigated the prevalence, serovar distribution, antimicrobial resistance, and pulsed 
field gel electrophoresis (PFGE) typing of Salmonella enterica isolated from Lake Zapotlán, Jalisco, 
Mexico. Additionally, the association of the presence of Salmonella with physicochemical and 
environmental parameters was analyzed using Pearson correlation analysis and principal 
component analysis (PCA). Salmonella spp. were identified in 19 of 63 (30.15%) samples. The 
prevalence of Salmonella was positively correlated with air temperature, electrical conductivity, 
pH, and dissolved oxygen and negatively correlated with relative humidity, water temperature, 
turbidity, and precipitation. The predominant serotype identified was Agona (68.48%), followed by 
Weltevreden (5.26%), Typhimurium (5.26%), and serogroup B (21.05%). Overall, the highest 
detected antimicrobial resistance was toward colistin (73.68%), followed by sulfamethoxazole 
(63.15%), tetracycline (57.89%), nalidixic acid (52.63%), and trimethoprim (52.63%). All Salmonella 
strains were genetically diverse, with a total of 11 XbaI and four BlnI profiles on PFGE. The use of 
these two enzymes allowed differentiate strains of Salmonella of the same serotype. The results 
obtained in this study contribute to a better understanding of the Salmonella spp. ecology in an 
endorheic subtropical lake and provide information for decision makers to propose and implement 
effective strategies to control point and non-point sources of pathogen contamination. © 
Copyright © 2020 Díaz-Torres, Lugo-Melchor, de Anda, Gradilla-Hernández, Amézquita-López and 
Meza-Rodríguez. 
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Prevalence, risk factors and perinatal outcomes of gestational diabetes in 
Mexican adolescents when applying diagnostic criteria from three different 

international guidelines 

Nava Guerrero E.N., Salcedo González A., Hernández Escobar C.E., Rivera F.C., Mondragón Ortiz 
E.J., De Alba I.M., Cantú G. 

Article 

Objective: To compare the prevalence, risk factors and perinatal outcomes of gestational diabetes 
mellitus (GDM) for Mexican adolescent population when applying different diagnostic criteria 
based on the 2-h 75-g oral glucose tolerance test, as established by three international guidelines. 
Materials and methods: Comparative, observational, and retrospective study, which included 
pregnant women under 19 years, who underwent screening for GDM in our center. Data were 
obtained from the hospital’s electronic records and were analyzed using descriptive statistics. The 
X2 test was used to compare group proportions. Statistical significance was set at p ≤ 0.05. Results: 
A total of 999 adolescents were screened for GDM. The observed prevalence was 3%, 14.4%, and 
29.3% when using the Fifth International Workshop-Conference on Gestational Diabetes Mellitus 
(FIWC), National Institute for Health and Care Excellence (NICE-2015), and International 
Association of Diabetes and Pregnancy Study Groups (IADPSG) criteria, respectively. Of our 
sample, 42.5% presented at least one risk factor. An association was observed regarding the need 
for cesarean section in patients with GDM diagnosed through IADPSG criteria (OR = 1.35, p = 0.04). 
On the other hand, the use of the FIWC and NICE standards showed an association between GDM 
and obstetric hemorrhage (OR = 17.8, p = 0.000, and OR = 4.8, p = 0.01, respectively) and 
preeclampsia with severity criteria (OR = 5.1, p = 0.001, and OR = 2.4, P = 0.025, respectively). 
Conclusions: The prevalence of GDM in adolescents is high, and we can conclude that the 
prevalence varies based on which international diagnostic guideline is applied. While there is an 
association with adverse pregnancy outcomes such as hypertensive disorders of pregnancy, 
obstetric hemorrhage, and the need for cesarean section, this requires further evaluation. © 2020, 
Research Society for Study of Diabetes in India. 

Nava Guerrero E.N., Salcedo González A., Hernández Escobar C.E., Rivera F.C., Mondragón Ortiz E.J., De Alba 
I.M., Cantú G., (2020). Prevalence, risk factors and perinatal outcomes of gestational diabetes in Mexican 
adolescents when applying diagnostic criteria from three different international guidelines. International 
Journal of Diabetes in Developing Countries, ISSN: 9733930.



Prevention and control of SARS-CoV-2 (Covid-19) coronavirus infection in 
hemodialysis units 

Vega-Vega O., Arvizu-Hernández M., Domínguez-Cherit J.G., Sierra-Madero J., Correa-Rotter R. 

Article 

The SARS-CoV-2 pandemic is of hich risk for patients on chronic hemodialysis due to their 
immunosuppressed state, advanced age, and the coexistence of significant comorbidities, in 
particular cardiovascular disease, diabetes mellitus, and others. Additionally, they constitute a 
closed conglomerate since they come to treatment regularly, spending hours in the treatment 
places, exposed to a possible acquisition of the infection. Finally, going to their treatment regularly 
prevents them from remaining in home isolation and with potential exposure. These 
recommendations summarize the interventions proposed by three international organizations and 
add some suggested by national experts, with the aim to early identify the patients and health 
personnel at risk and reducing the risk of infection. © 2020, Instituto Nacional de Salud Publica. 
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Prioritization of Patients with Abnormal Breast Findings in the Alerta Rosa 
Navigation Program to Reduce Diagnostic Delays 

Tamez-Salazar J., Mireles-Aguilar T., de la Garza-Ramos C., Garcia-Garcia M., Ferrigno A.S., Platas 
A., Villarreal-Garza C. 

Article 

Introduction: In Mexico, there are considerable health system delays in the diagnosis and 
treatment initiation of women with breast cancer. Alerta Rosa is a navigation program in Nuevo 
Leon that aims to reduce barriers that impede the timely management of these patients. Patients 
and Methods: Since December 2017, women who registered to receive medical evaluations by 
Alerta Rosa were stratified based on their clinical characteristics into three priority groups (“Red,” 
“Yellow,” and “Green”). According to the category assigned, patients were scheduled imaging 
studies and medical appointments with breast specialists on a preferential basis. Results: Up until 
December 2019, 561 patients were scheduled for medical evaluations. Of them, 59% were 
classified as “Red,” 25% “Yellow,” and 16% “Green” priority. The median time from stratification 
to first medical evaluation was 4, 6, and 7 days, respectively (p =.003). Excluding those who had a 
prior breast cancer diagnosis, 21 patients were diagnosed by Alerta Rosa, with the initial “Red” 
priority classification demonstrating a sensitivity of 95% (95% confidence interval [CI], 75.1%–
99.9%) and specificity of 42% (95% CI, 37.1%–47.1%) for breast cancer. The median time elapsed 
from initial patient contact to diagnosis and treatment initiation was 16 days and 39 days, 
respectively. The majority (72%) of patients were diagnosed at an early stage (0–II). Conclusion: 
This patient prioritization system adequately identified women with different probabilities of 
having breast cancer. Efforts to replicate similar triage systems in resource-constrained settings 
where screening programs are ineffective could prove to be beneficial in reducing diagnostic 
intervals and achieving early-stage diagnoses. Implications for Practice: Low- and middle-income 
countries such as Mexico currently lack the infrastructure to achieve effective breast cancer 
screening and guarantee prompt access to health care when required. To reduce the disease 
burden in such settings, strategies targeting early detection are urgently needed. Patient 
navigation programs aid in the reduction of health system intervals and optimize the use of 
available resources. This article presents the introduction of a triage system based on initial 
patient concern. Appointment prioritization proved to be successful at reducing health system 
intervals and achieving early-stage diagnoses by overcoming barriers that impede early access to 
quality medical care. © 2020 AlphaMed Press 
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Probabilistic Learning Coherent Point Drift for 3D Ultrasound Fetal Head 
Registration 

Perez-Gonzalez J., Arámbula Cosío F., Huegel J.C., Medina-Bañuelos V. 

Article 

Quantification of brain growth is crucial for the assessment of fetal well being, for which 
ultrasound (US) images are the chosen clinical modality. However, they present artefacts, such as 
acoustic occlusion, especially after the 18th gestational week, when cranial calcification appears. 
Fetal US volume registration is useful in one or all of the following cases: to monitor the evolution 
of fetometry indicators, to segment different structures using a fetal brain atlas, and to align and 
combine multiple fetal brain acquisitions. This paper presents a new approach for automatic 
registration of real 3D US fetal brain volumes, volumes that contain a considerable degree of 
occlusion artefacts, noise, and missing data. To achieve this, a novel variant of the coherent point 
drift method is proposed. This work employs supervised learning to segment and conform a point 
cloud automatically and to estimate their subsequent weight factors. These factors are obtained 
by a random forest-based classification and are used to appropriately assign nonuniform 
membership probability values of a Gaussian mixture model. These characteristics allow for the 
automatic registration of 3D US fetal brain volumes with occlusions and multiplicative noise, 
without needing an initial point cloud. Compared to other intensity and geometry-based 
algorithms, the proposed method achieves an error reduction of 7.4% to 60.7%, with a target 
registration error of only 6.38 ± 3.24 mm. This makes the herein proposed approach highly 
suitable for 3D automatic registration of fetal head US volumes, an approach which can be useful 
to monitor fetal growth, segment several brain structures, or even compound multiple 
acquisitions taken from different projections. © 2020 Jorge Perez-Gonzalez et al. 
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Problematic configurations and choice-join pairs on Mono-T-Semiflow nets: 
towards the characterization of behavior-structural properties 

Navarro-Gutiérrez M., Fraustro-Valdez J.A., Ramírez-Treviño A., Silva M. 

Article 

This work is concerned with the computation of problematic configurations and problematic 
choice-join pairs in timed continuous Petri nets under the infinite server semantics; those net 
structural objects explain possible bad/counter-intuitive behaviors of systems, such as non-
monotonicities and discontinuities of the equilibrium throughput. The calculation of problematic 
configurations is a computationally complex task since their number grows exponentially with the 
input cardinality of join transitions. In order to alleviate this inconvenience, four type of reduction 
rules preserving the set of problematic configurations are addressed. Reduction rules are weighted 
versions of the macroplace, macrotransition, and fusion of transitions rules, the elimination of 
implicit places rule is also provided. Reduced nets are useful to better understand the net 
substructures leading to unexpected behaviors in the equilibrium throughput. They help to 
highlight that the structural objects named problematic choice-join pairs, defined in this work, are 
the actual responsible of these counter-intuitive throughput behaviors. The great advantage over 
the set of problematic configurations is that the set of problematic choice-join pairs grows 
polynomially in the size of the net. © 2020, Springer Science+Business Media, LLC, part of Springer 
Nature. 
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Process intensification education contributes to sustainable development 
goals. Part 2 

Fernandez Rivas D., Boffito D.C., Faria-Albanese J., Glassey J., Cantin J., Afraz N., Akse H., Boodhoo 
K.V.K., Bos R., Chiang Y.W., Commenge J.-M., Dubois J.-L., Galli F., Harmsen J., Kalra S., Keil F., 

Morales-Menendez R., Navarro-Brull F.J., Noël T., Og 

Article 

Achieving the United Nations sustainable development goals requires industry and society to 
develop tools and processes that work at all scales, enabling goods delivery, services, and 
technology to large conglomerates and remote regions. Process Intensification (PI) is a 
technological advance that promises to deliver means to reach these goals, but higher education 
has yet to totally embrace the program. Here, we present practical examples on how to better 
teach the principles of PI in the context of the Bloom's taxonomy and summarise the current 
industrial use and the future demands for PI, as a continuation of the topics discussed in Part 1. In 
the appendices, we provide details on the existing PI courses around the world, as well as teaching 
activities that are showcased during these courses to aid students’ lifelong learning. The increasing 
number of successful commercial cases of PI highlight the importance of PI education for both 
students in academia and industrial staff. © 2020 The Author(s) 
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Process Intensification of Continuous Antisolvent Crystallization Using a 
Coiled Flow Inverter 

Benitez-Chapa A.G., Nigam K.D.P., Alvarez A.J. 

Article 

The present work experimentally studies the antisolvent continuous crystallization of flufenamic 
acid using the coiled flow inverter (CFI) as a novel crystallization device. A multistage antisolvent 
addition strategy was evaluated. The experimental results show that the mean crystal size 
increased with the number of antisolvent addition points in the CFI. The continuous CFI crystallizer 
produced crystals of a smaller size with narrower size distributions as compared to the Kenics 
crystallizer and tube crystallizer without mixing elements at the same process conditions. The 
effect of the number of flow inversions on the size distribution of the flufenamic acid crystals was 
studied. The mean crystal size and the coefficient of variation decreased as the number of equally 
spaced 90° bends increased. Using the population balance equation, it was found that an ideal 
plug flow model can accurately describe the CFI continuous crystallization process. Overall, this 
work shows that the CFI crystallizer successfully intensifies the continuous antisolvent 
crystallization process. Copyright © 2019 American Chemical Society. 
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Process intensification through staggered herringbone micro-channels: Mass 
transfer enhancement to a reactive wall 

Cantu-Perez A., López-Guajardo E.A., Romero-Flores M., Nigam K.D.P., Gavriilidis A., Montesinos-
Castellanos A. 

Article 

In the present study, the flow behaviour through different micro-herringbone channels 
configurations (1-peak, 2-peak, 1–2 alternated peak herringbone channel and a flow inversion 
geometry) have been numerically analysed as a mean of intensifying mass transfer to a reactive 
boundary. Results showed that the mass transfer coefficients were higher for the 1–2 alternated 
herringbone structure than those with, either, 1-peak or 2-peak structures. Moreover, the flow 
inversion structure mass transfer coefficients were double those obtained for the staggered 
herringbone channel. The alternated herringbone channel combines a different set of herringbone 
structures that are efficient at removing the boundary layer at different parts of the channel. The 
combination of these structures provide an enhanced mass transfer performance as compared to 
a standard herringbone channel. The obtained results showed that a 2D simplified model which 
uses hydrodynamic data from CFD simulations is a reasonable substitute for full 3D particle 
tracking simulations in terms of the mass transfer behavior of the 1PSHC with a 97.5 % of accuracy 
related to the asymptotic Sherwood number. The mixing capacity of the herringbones was 
accounted for by an apparent effective diffusion coefficient. The agreement between the 3D and 
2D simulation was reasonable. © 2020 Elsevier B.V. 
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Process planning of L-PBF of AISI 316L for improving surface quality and 
relating part integrity with microstructural characteristics 

Ramirez-Cedillo E., Uddin M.J., Sandoval-Robles J.A., Mirshams R.A., Ruiz-Huerta L., Rodriguez C.A., 
Siller H.R. 

Article 

Surface finish and mechanical properties in additively manufactured parts are the foremost drivers 
for the optimization of the process. Both topics are often treated separately, but the industry is 
demanding product performance in the two dimensions. Within this context, this paper proposes 
a process planning workflow for the obtainment of calibrated ranges of parameters for AISI 316L 
samples, and to understand the relationship between the improved parameters, the surface 
quality and part integrity with the microstructural characteristics. Three principal methods of 
characterization, (1) Nanoindentation combined with Electron Backscatter Diffraction (EBSD), (2) 
non-contact profilometry by Focus Variation for surface texture and (3) X-Ray Computed 
Tomography (CT), were used to validate the influence of the overlap of the point distance (PD) and 
hatch distance (HD) in the fabrication process. From Nanoindentantion and EBSD, the obtained 
hardness and modulus of elasticity were correlated with the different grain sizes and the resulting 
crystallographic orientation product of the thermal history of the process. This characterization 
together with the surface texture and the CT scans results were used to estimate appropriate 
parameter combinations in terms of linear and Volumetric Energy Density. Finally, the 
microstructure was studied on samples with better surface quality (Sa = 9.4 μm), hardness and 
modulus of elasticity (4.59 GPa and 229.7 GPa respectively) where finer cellular/dendritic 
structures were found. © 2020 Elsevier B.V. 
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Production of a potential collagenolytic protease by nejayote fermentation 
with Aspergillus oryzae 

Rocha-Pizaña M.D.R., Chen W.N., Lee J.J.L., Buitimea-Cantúa N.E., González-Nimi E., Gutierrez-
Uribe J.A. 

Article 

Nejayote is the wastewater obtained from maize lime cooking. It was used for Aspergillus oryzae 
growth and enzyme production. Protein production and collagenolytic activity were evaluated to 
test the effects of pH, spore inoculum and nejayote content in a 33 factorial design. No 
collagenolytic activity was observed in the supernatant of the fermentation without nejayote. 
Using nejayote at 5% increased 1.5 times the fungus growth in comparison with nejayote 1% and 
3%; and the maximum collagenolytic activity was reached after 3 days at pH 8 (P ' 0.05). After 
sequencing, a 32 kDa alkaline protease was identified. Along with the alkaline conditions produced 
by the inclusion of nejayote solids, this waste is an important source of carbohydrates that 
improved the growth of A. oryzae to produce a protease that has the potential to break collagen. 
This permits a prospective revalorisation of a waste material to get a product with multiple 
biotechnological uses. © 2020 Institute of Food Science and Technology 
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Production planning and scheduling optimization model: a case of study for a 
glass container company 

Hervert-Escobar L., López-Pérez J.F. 

Article 

Based on a case study, this paper deals with the production planning and scheduling problem of 
the glass container industry. This is a facility production system that has a set of furnaces where 
the glass is produced in order to meet the demand, being afterwards distributed to a set of 
parallel molding machines. Due to huge setup times involved in a color changeover, manufacturers 
adopt their own mix of furnaces and machines to meet the needs of their customers as flexibly 
and efficiently as possible. In this paper we proposed an optimization model that maximizes the 
fulfillment of the demand considering typical constraints from the planning production 
formulation as well as real case production constraints such as the limited product changeovers 
and the minimum run length in a machine. The complexity of the proposed model is assessed by 
means of an industrial real instance. © 2018, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Production, preparation and characterization of microalgae-based 
biopolymer as a potential bioactive film 

Morales-Jiménez M., Gouveia L., Yáñez-Fernández J., Castro-Muñoz R., Barragán-Huerta B.E. 

Article 

Six microalgae strains were screened according to their biomass productivity and polymer 
synthesis, showing biomass productivity between 0.14 and 0.68 g/(Ld) for a 21-day growth period. 
Extracellular biopolymers from the spent culture media of Nostoc sp. (No), Synechocystis sp. (Sy), 
and Porphyridium purpureum (Pp) was obtained, and the yields of the clean biopolymer were 323, 
204, and 83 mg/L, respectively. The crude biopolymer was cleaned up using a solid-phase 
extraction technique. The emulsification index E24 values for the clean biopolymer were 77.5%, 
68.8%, and 73.3% at 0.323, 0.083, and 0.204 mg/mL, respectively. The clean biopolymer of the No 
strain showed the highest fungal growth inhibition against Fusarium verticillioides (70.2%) and 
Fusarium sp. (61.4%) at 2.24 mg/mL. In general, transparent and flexible biofilms were prepared 
using biopolymers of No and Pp. The microstructural analysis revealed the presence of pores and 
cracks in the biofilms, and the average roughness Ra values are 68.6 and 86.4 nm for No and Pp, 
respectively, and the root mean square roughness Rq values are 86.2 and 107.2 nm for No and Pp, 
respectively. © 2020 by the authors. 
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Productivity improvement through reengineering and simulation: A case 
study in a footwear-industry 

Calderón-Andrade R., Hernández-Gress E.S., Montufar Benítez M.A. 

Article 

Process reengineering is a very useful tool, specifically in industrial engineering where 
technological advances, information systems, customer requirements, and more have led to the 
need for radical change in some or all areas of an organization. The objective of this work is to 
show the usefulness of applying reengineering in the case of the footwear industry to make a 
proposal to change the problem area and the production decoration line as well as compare it 
with the current process using models of simulation performed in the Arena software. The 
proposal consisted of merging two production lines and comparing the current design with the 
proposal as well as comparing different parameters such as the use of resources and the 
production rate. The results indicated that the production rate increases by approximately 29% 
with the new design, using the same resources. In addition, using the OptQuest tool of the Arena™ 
software, it was found that with the new process, the production rate could be increased by up to 
41% compared to the current process. © 2020 by the authors. 
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Professional Culture in Medical Schools: A Medical Educator Interpretation 

López Cabrera M.V., Olivares Olivares S.L., Heredia Escorza Y. 

Article 

Besides sharing knowledge, values, and attitudes, the members of a profession share a way of 
understanding how to perceive life, also known as professional identity. The formation of this 
identity is related to the acquisition of multiple roles, responsibilities, and collaboration, defining 
their professional culture. The medical educator is a professional who is committed to student 
development, who is a leader in his field, and who is active in academic or clinical activities, 
demonstrating the commitment to the community. The objective of this study was to explore the 
professional culture through the perception of the medical educator identity. A qualitative method 
was implemented by applying a content analysis strategy. A sample of 39 medical educators 
participated in structured interviews. Answers transcription was analyzed unitizing assumptions, 
effects, enablers, and barriers through the professional culture model: individualism, balkanized, 
collegiality per project, and extended collaboration. The definition of the medical educator was 
associated with 44% to individualism, 31% balkanized, 13% collegiality per project, and 13% 
extended collaboration. Generally, contributions from Basic Science educators are more 
individual, and the projects in the university are part of the operation planned for the short and 
medium term. Clinical Science educators are used to working in medical specialty groups, and 
some of them are involved in strategical social projects that provide care for the community. A 
cultural change transitioning from a highly autonomous strategy toward meaningful collaborative 
projects can help physicians and health professionals to develop a shared vision of what it means 
to be a medical educator. The medical school should provide a sense of collegial community 
environment to set common goals and expectations with adequate resources, and leadership is 
the standard. © 2020, International Association of Medical Science Educators. 
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Professional identity stages: Evolution of expectations of academic 
challenges throughout the career program  

Olivares S.L., Rivera N., López M.V., Turrubiates M.L. 

Article 

The objective of the present study was to contrast the professional identity from different cohorts 
based on the expectations, preferences, and achievements that students rank on academic 
challenges. The method used was quantitative, descriptive, and cross-sectional. A comparative 
cohort method was selected. The Professional Identity Stages Questionnaire was applied to 1,583 
students from four generations to measure the stages of self-knowledge, related relationships, 
professional conceptualization, and conscious change. Significant evolution was observed on the 
students in the last year in three of the stages. First-year students need to reinforce their vocation 
and interests, while older students prefer challenges associated with their profession. In 
conclusion, the present study showed that there were differences in identity between students 
from different cohorts. Students change their expectations on various academic experiences while 
they advance in their education. © 2020 Centro de Informacion Tecnologica. 
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Progress towards a nonintegrality conjecture 

Laishram S., López-Aguayo D., Pomerance C., Thongjunthug T. 

Article 

Given r∈ N, define the function Sr: N→ Q by [Equation not available: see fulltext.]In 2015, the 
second author conjectured that there are infinitely many r∈ N such that Sr(n) is nonintegral for all 
n⩾ 1 , and proved that Sr(n) is not an integer for r∈ { 2 , 3 , 4 } and for all n⩾ 1. In 2016, Florian 
Luca and the second author raised a stronger conjecture that for any r⩾ 1 , Sr(n) is nonintegral for 
all n⩾ 1. They proved that Sr(n) is nonintegral for r∈ { 5 , 6 } and that Sr(n) is not an integer for any 
r⩾ 2 and 1 ⩽ n⩽ r- 1. In particular, for all r⩾ 2 , Sr(n) is nonintegral for at least r- 1 values of n. In 
2018, the fourth author gave sufficient conditions for the nonintegrality of Sr(n) for all n⩾ 1 , and 
derived an algorithm that sometimes determines such nonintegrality; along the way he proved 
that Sr(n) is nonintegral for r∈ { 7 , 8 , 9 , 10 } and for all n⩾ 1. By improving this algorithm we 
prove the conjecture for r⩽ 22. Our principal result is that Sr(n) is usually nonintegral in that the 
upper asymptotic density of the set of integers n with Sr(n) integral decays faster than any fixed 
power of r- 1 as r grows. © 2019, Springer Nature Switzerland AG. 
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Projectional Observers of Nonlinear Systems with Full-State Constraints 

Garcia-Gonzalez A., Poznyak A., Chairez I., Poznyak T. 

Article 

The aim of this brief was to develop a class of state estimator modified with a projection function 
to reconstruct the non-measurable variables of a state-constraint system. The main characteristic 
of this observer was that the estimated states remain inside the compact set defined by the given 
variables constraints, independently of the output noise and internal modeling uncertainties. The 
application of the projection operator introduced a non-smooth form for the observer design. 
Hence, integral Lyapunov functions can be used to realize the stability study. The design of a 
Lyapunov-Krasovskii functional overcome the smoothness problem and justifies the ultimate 
boundedness of the estimation error. The upper bound for the estimation error is rationally 
related to the observer's lag and it is nonlinear associated with the power of output noises and 
modeling errors. Two numerical examples (the Chua's circuit and the ozonation of toxic 
compounds adsorbed in soil) illustrated the application of the suggested observer. © 2004-2012 
IEEE. 
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Prolonged-release pirfenidone prevents obesity-induced cardiac steatosis 
and fibrosis in a mouse NASH model 

Gutiérrez-Cuevas J., Sandoval-Rodríguez A., Monroy-Ramírez H.C., Vazquez-Del Mercado M., 
Santos-García A., Armendáriz-Borunda J. 

Article 

Purpose: Obesity is associated with systemic insulin resistance and cardiac hypertrophy with 
fibrosis. Peroxisome proliferator-activated receptors (PPARs) regulate carbohydrate and lipid 
metabolism, improving insulin sensitivity, triglyceride levels, inflammation, and oxidative stress. 
We previously demonstrated that prolonged-release pirfenidone (PR-PFD) is an agonistic ligand for 
Pparα with anti-inflammatory and anti-fibrotic effects, and might be a promising drug for cardiac 
diseases-treatment. Here, we investigated the effects of PR-PFD in ventricular tissue of mice with 
nonalcoholic steatohepatitis (NASH) and obesity induced by high-fat/high-carbohydrate (HFHC) 
diet. Methods: Five male C57BL/6 J mice were fed with normal diet (ND) and ten with HFHC diet 
for 16 weeks; at 8 weeks of feeding, five mice with HFHC diet were administered PR-PFD (350 
mg/kg/day) mixed with HFHC diet. Result: Systemic insulin resistance, heart weight/body weight 
ratio, myocardial steatosis with inflammatory foci, hypertrophy, and fibrosis were prevented by 
PR-PFD. In addition, HFHC mice showed significantly increased desmin, Tgfβ1, Timp1, collagen I 
(Col I), collagen III (Col III), TNF-α, and Nrf2 mRNA levels, including α-SMA, NF-kB, Nrf2, troponin I, 
Acox1, Cpt1A, and Lxrα protein levels compared with the ND ventricular tissues. Mechanistically, 
HFHC mice with PR-PFD treatment significantly decreased these genes overexpressed by HFHC 
diet. Furthermore, PR-PFD overexpressed the Pgc1a mRNA levels and Pparα, Pparγ, Acox1, and 
Cpt1A protein levels. Conclusions: The results suggest that PR-PFD could be a promising drug for 
the prevention and treatment of cardiac steatosis and fibrosis induced by obesity. © 2020, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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PROPERTIES AND FORMATION OF OFDM AND DERIVED SIGNALS 

Zamula A., Morozov V., Kalashnykova N., Brumnik R. 

Article 

The article discusses the technology of forming signals used in mobile, information and 
telecommunication systems, and also provides an analysis of promising technologies that can be 
used in wireless communication systems of broadband access. It is shown that the widely used 
modulation scheme with orthogonal frequency division (OFDM) has a number of drawbacks, 
which can lead to a decrease in system performance. Alternative technologies for generating 
signals are presented, in particular, a technology based on windowed signal processing (W-OFDM), 
a technology based on time division (w-OFDM); UFMC technology and others to eliminate the 
disadvantages of OFDM technology. New points of view are proposed on the use of multi-carrier 
transmission technology in the form of multiplexing with orthogonal frequency division (in order 
to increase the security of modern wireless broadband access communication systems from 
external and internal threats), a class of non-linear discrete cryptographic sequences to form a 
physical data carrier -- signal.© 2020 Research Institute for Intelligent Computer Systems. All 
rights reserved. 
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Protein phosphatase 2A B55β limits CD8+ T cell lifespan following cytokine 
withdrawal 

Rodríguez-Rodríguez N., Madera-Salcedo I.K., Cisneros-Segura J.A., García-González H.B., 
Apostolidis S.A., Saint-Martin A., Esquivel-Velázquez M., Nguyen T., Romero-Rodríguez D.P., 

Tsokos G.C., Alcocer-Varela J., Rosetti F., Crispín J.C. 

Article 

How T cells integrate environmental cues into signals that limit the magnitude and length of 
immune responses is poorly understood. Here, we provide data that demonstrate that B55β, a 
regulatory subunit of protein phosphatase 2A, represents a molecular link between cytokine 
concentration and apoptosis in activated CD8+ T cells. Through the modulation of AKT, B55β 
induced the expression of the proapoptotic molecule Hrk in response to cytokine withdrawal. 
Accordingly, B55β and Hrk were both required for in vivo and in vitro contraction of activated 
CD8+ lymphocytes. We show that this process plays a role during clonal contraction, 
establishment of immune memory, and preservation of peripheral tolerance. This regulatory 
pathway may represent an unexplored opportunity to end unwanted immune responses or to 
promote immune memory. © 2020, American Society for Clinical Investigation. 
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Protein-phenolic aggregates with anti-inflammatory activity recovered from 
maize nixtamalization wastewaters (nejayote) 

Buitimea-Cantúa N.E., Antunes-Ricardo M., Gutiérrez-Uribe J.A., del Refugio Rocha-Pizaña M., de 
la Rosa-Millán J., Torres-Chávez P.I. 

Article 

The aim of this research was to recover fractions enriched in protein content, phenolic acids, or 
feruloyl putrescines with in vitro anti-inflammatory activity from maize nixtamalization 
wastewater (nejayote) using ultrafiltration. Nejayote was centrifuged (N), acidified to pH 2 (N-pH2) 
and most of the phenolic compounds were extracted with ethyl acetate to leave an aqueous 
inferior phase (N-EtAce). The three streams (N, N-pH2 and N-EtAce) were submitted to an 
ultrafiltration process using, sequentially, 100 and 5 kDa membranes to recover the proteins or 
conjugates with potential anti-inflammatory activity. The N-EtAce fractions showed the lowest 
ferulic acid content, protein-phenolic aggregates and anti-inflammatory properties than the other 
fractions. Proteins with molecular weight lower than 13.4 kDa were found in the nejayote 
ultrafiltrates indicating the presence of peptides or small protein-phenolic aggregates that 
exhibited the highest inhibition of nitric oxide. These aggregates remained solubilized in the 
aqueous effluent, demonstrating the potential of nejayote in food, pharmaceutical, and cosmetic 
applications to enhance their phytochemical profile, anti-inflammatory activity and protein 
content. © 2020 Elsevier Ltd 
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Proto-CSR Before the Industrial Revolution: Institutional Experimentation by 
Medieval Miners’ Guilds 

Hielscher S., Husted B.W. 

Article 

In this paper, we argue that antecedents of modern corporate social responsibility (CSR) prior to 
the Industrial Revolution can be referred to as “proto-CSR” to describe a practice that influenced 
modern CSR, but which is different from its modern counterparts in form and structure. We 
develop our argument with the history of miners’ guilds in medieval Germany—religious 
fraternities and secular mutual aid societies. Based on historical data collected by historians and 
archeologists, we reconstruct a long-term process of pragmatic experimentation with institutions 
of mutual aid that address social problems in the early mining industry, and thus before the rise of 
the modern state and the capitalist firm. Co-shaped by economic and political actors, these 
institutions of mutual aid have influenced the social responsibility programs of early industrialists, 
modern social welfare legislation, and contemporary CSR. We conjecture that other elements of 
proto-CSR might have evolved according to similar trajectories. © 2019, The Author(s). 
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Providing End-to-End Security Using Quantum Walks in IoT Networks 

El-Latif A.A.A., Abd-El-Atty B., Venegas-Andraca S.E., Elwahsh H., Piran M.J., Bashir A.K., Song O.-Y., 
Mazurczyk W. 

Article 

Internet of Things acts an essential role in our everyday lives and it definitely has the potential to 
grow on the importance and revolutionize our future. However, the present communication 
technologies have several security related issues which is required to provide secure end to end 
connectivity among services. Moreover, due to recent, rapid growth of quantum technologies, 
most common security mechanisms considered secure today may be soon imperilled. Thus, the 
modern security mechanisms during their construction also require the power of quantum 
technologies to resist various potential attacks from quantum computers. Because of its 
characteristics, quantum walks (QW) is considered as a universal quantum computation paradigm 
that can be accepted as an excellent key generator. In this regard, in this paper a new lightweight 
image encryption scheme based on QW for secure data transfer in the internet of things platforms 
and wireless networking with edge computing is proposed. The introduced approach utilises the 
power of nonlinear dynamic behaviour of QW to construct permutation boxes and generates 
pseudo-random numbers for encrypting the plain image after dividing it into blocks. The results of 
the conducted simulation and numerical analyses confirm that the presented encryption algorithm 
is effective. The encrypted images have randomness properties, no useful data about the ciphered 
image can be obtained via analysing the correlation of adjacent pixels. Moreover, the entropy 
value is close to 8, the number of the pixel change rate is greater than 99.61%, and there is high 
sensitivity of the key parameters with large key space to resist various attacks. © 2013 IEEE. 
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Proximal intestinal obstruction syndrome (PIOS) in a patient with cystic 
fibrosis: A case report 

Morales Morales C.A., Gonzalez-Urquijo M., Morales Flores L.F., Quevedo-Fernandez E., Guzmán 
Huerta E.A., Virgilio Hernández-Torre M.M. 

Article 

Introduction: Distal Intestinal Obstruction Syndrome is a rare complication in patients with cystic 
fibrosis, which characterized by the accumulation of viscid fecal material, combined with sticky 
mucous secretions located in the distal ileum adhere to the intestinal wall, causing complete 
bowel obstruction. Presentation of case: We report a case of a 45 years old patient with cystic 
fibrosis, who presented bowel obstruction secondary to accumulation of fecal material, combined 
with mucous secretions, in the mid-jejunum. A diagnostic laparoscopy was performed where a 
dilated jejunum was encountered with impaction of fecal content. Surgery was converted to open 
surgery, where a longitudinal enterotomy of 5 cm after the transition zone was created, 
evacuating manually the fecal material with mucous secretion. The patient evolved favorably, 
without complications. Discussion: We present a case of a patient with cystic fibrosis presenting 
with bowel obstruction due to a proximal intestinal obstruction syndrome, which can be 
diagnosed with the DIOS definition, with the only distinction of a more proximal location in the 
gastrointestinal tract, such as the stomach, the duodenum, or the jejunum. Conclusion: It is 
important for the clinician to know the existence of this syndrome at its different locations in the 
small bowel to treat accordingly. © 2020 The Author(s) 
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Proximity effects and labour specialization transitions in Mexico: a spatial 
Markov chain analysis 

Flores-Segovia M.A., Castellanos-Sosa F.A. 

Article 

This paper investigates the extent to which the manufacturing industries in Mexico exert positive 
proximity effects on neighbouring states when transitioning to higher levels of labour 
specialization. By using discrete and spatial Markov chains models, probability transitions of labour 
specialization and its associated proximate effect to leading states–in terms of either a higher level 
of specialization or technological intensity–are estimated. The results support the existence of 
states’ positive (negative) proximity effects on achieving a higher (lower) labour specialization as 
neighbour states increase (decrease) either their labour specialization or technology intensity 
level. © 2020 Regional Studies Association. 
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Psychological distress and signs of post-traumatic stress in response to the 
COVID-19 health emergency in a Mexican sample 

Ramírez L.P.G., Arriaga R.J.M., Hernández-Gonzalez M.A., De la Roca-Chiapas J.M. 

Article 

Objective: This study aimed to evaluate the psychological impacts of COVID-19 prevention 
measures, such as social isolation, on a Mexican sample. Methods: We conducted an online 
sociodemographic and Impact of Event Scale-Revised (IES-R) survey during the second phase of 
the COVID-19 outbreak in Mexico to evaluate the presence of psychological distress, signs of post-
traumatic stress, and to identify the groups at highest risk in the sample. Results: Prevalence of 
psychological distress at moderate or severe levels in the sample were as follows: 943 (22%) 
intrusive thoughts, 933 (22.3%) avoidance, and 515 (12.2%) hyperarousal. Furthermore, we found 
the symptoms of clinically significant post-traumatic stress in 1160 (27.7%) of the participants. The 
variables positively correlated with higher psychological distress were as follows: age (younger), 
sex (female), employment (employed), relationship status (single), in social isolation, number of 
days in isolation, the number of people in the household (3–5), and a perception of a high risk of 
contracting COVID-19, change in routine, engaging in less activity, and loss of income. Conclusion: 
During phase 2 of the COVID-19 outbreak in Mexico, we observed the presence of psychological 
distress and post-traumatic stress symptoms in over a quarter of the population. This investigation 
may guide mental health interventions and policies towards the groups that are most vulnerable 
to the impacts of the social and lifestyle changes taking place in Mexico due to COVID-19. © 2020 
González Ramírez et al. 
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Psychosocial predictors of social anxiety in children  

Castaños-Cervantes S., Vélez-Agosto N. 

Article 

Social Anxiety (SA) is one of the most prevalent psychiatric disorders in childhood that negatively 
impacts well-being and fosters cumulative disadvantages throughout life. The aim of this study 
was to predict SA for the first time in Mexico using these explanatory factors: assertiveness, 
specific phobia, separation anxiety disorder, obsessive compulsive disorder, self-concept, 
depression, and coping skills. 649 children aged 6-13 years old (M=8.87, SD=1.889) were randomly 
selected from public elementary schools in Mexico City. The main results obtained with multiple 
regression analyses showed that specific phobia, obsessive compulsive disorder, indirect 
assertiveness, and separation anxiety disorder significantly predicted SA in both genders. 
Concerning boys, assertiveness was also a relevant explanatory variable. Regarding girls, actual 
self-concept was also a significant predictor. The regression model explained 56.3% of the variance 
for boys, and 43.5% of the variance for girls. The findings of our study-comor-bidity of SA with 
anxiety disorders-underline the importance of early intervention strategies to prevent the 
development of other disorders. Also, since assertiveness was a significant pre-dictor, 
assertiveness training should be promoted in schools, with parents, and included in intervention 
programs in order for them to be efficient and sustainable, and to prevent and diminish social 
anxiety. © 2020 Fundación Universitaria Konrad Lorenz. 
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PT -symmetry from Lindblad dynamics in a linearized optomechanical system 

Jaramillo Ávila B., Ventura-Velázquez C., León-Montiel R.J., Joglekar Y.N., Rodríguez-Lara B.M. 

Article 

We analyze a lossy linearized optomechanical system in the red-detuned regime under the 
rotating wave approximation. This so-called optomechanical state transfer protocol provides 
effective lossy frequency converter (quantum beam-splitter-like) dynamics where the strength of 
the coupling between the electromagnetic and mechanical modes is controlled by the optical 
steady-state amplitude. By restricting to a subspace with no losses, we argue that the transition 
from mode-hybridization in the strong coupling regime to the damped-dynamics in the weak 
coupling regime, is a signature of the passive parity-time (PT) symmetry breaking transition in the 
underlying non-Hermitian quantum dimer. We compare the dynamics generated by the quantum 
open system (Langevin or Lindblad) approach to that of the PT-symmetric Hamiltonian, to 
characterize the cases where the two are identical. Additionally, we numerically explore the 
evolution of separable and correlated number states at zero temperature as well as thermal initial 
state evolution at room temperature. Our results provide a pathway for realizing non-Hermitian 
Hamiltonians in optomechanical systems at a quantum level. © 2020, The Author(s). 

Jaramillo Ávila B., Ventura-Velázquez C., León-Montiel R.J., Joglekar Y.N., Rodríguez-Lara B.M., (2020). PT -
symmetry from Lindblad dynamics in a linearized optomechanical system. Scientific Reports, vol. 10, ISSN: 
20452322.



Pt-co3 o4 superstructures by one-pot reduction/precipitation in bicontinuous 
microemulsion for electrocatalytic oxygen evolution reaction 

Adesuji E.T., Guardado-Villegas E., Fuentes K.M., Sánchez-Domínguez M., Videa M. 

Article 

Bicontinuous microemulsions (BCME) were used to synthesize hierarchical superstructures (HSs) 
of Pt-Co3 O4 by reduction/precipitation. BCMEs possess water and oil nanochannels, and 
therefore, both hydrophilic and lipophilic precursors can be used. Thus, PtAq-CoAq, PtAq-CoOi, 
PtOi-CoAq and PtOi-CoOi were prepared (where Aq and Oi stand for the precursor present in 
aqueous or oily phase, respectively). The characterization of the Pt-Co3 O4-HS confirmed the 
formation of metallic Pt and Co3 O4 whose composition and morphology are controlled by the 
initial pH and precursor combination, determining the presence of the reducing/precipitant 
species in the reaction media. The electrocatalytic activity of the Pt-Co3 O4-HSs for oxygen 
evolution reaction (OER) was investigated using linear sweep voltammetry in 0.1 M KOH and 
compared with Pt-HS. The lowest onset overpotentials for Pt-Co3 O4-Hs were achieved with PtOi-
CoOi (1.46 V vs. RHE), while the lowest overpotential at a current density of 10 mA cm−2 (η10 ) 
was obtained for the PtAq-CoAq (381 mV). Tafel slopes were 102, 89, 157 and 92 mV dec−1, for 
PtAq-CoAq, PtAq-CoOi, PtOi-CoAq and PtOi-CoOi, respectively. The Pt-Co3 O4-HSs showed a better 
performance than Pt-HS. Our work shows that the properties and performance of metal–metal 
oxide HSs obtained in BCMEs depend on the phases in which the precursors are present. © MDPI 
AG. All rights reserved. 
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Public investment versus government consumption: how FDI shocks shape 
the composition of subnational spending in Mexico 

Kahn T., Zimbalist Z. 

Article 

During the 1990s, many developing countries underwent simultaneous processes of global 
economic integration and decentralization. As a result, subnational governments became 
increasingly important actors in the international economy, including through policies to secure 
investments from multinational corporations (MNCs). These efforts have the potential to affect 
the management of public resources at the subnational level. Breaking from the literature's focus 
on fiscal incentives, we highlight how “active” foreign investment incentives—including 
commitments to build new infrastructure and develop worker training programs—have shaped 
subnational public finances in Mexico. We demonstrate that FDI attraction affected how 
subnational governments exercised their growing policy authority and fiscal resources. Based on 
panel data from Mexican states between 1998 and 2017, we find that FDI shocks are associated 
with statistically and economically significant increases in public investment by state governments, 
and decreases in public sector consumption of goods and non-personnel services. A case study of 
a representative investment project in Puebla highlights the importance of active investment 
incentives as a causal mechanism linking FDI attraction and subnational spending outcomes. Our 
results illustrate how FDI attraction can affect the distribution of subnational public spending and 
also develop a theoretically-relevant distinction between passive and active investment incentives. 
© 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Pulmonary coinfection by Pneumocystis jirovecii and Cryptococcus species in 
a patient with undiagnosed advanced HIV 

Valente-Acosta B., Padua-Garcia J., Tame-Elorduy A. 

Article 

Pneumocystis jirovecii is a common cause of pneumonia in patients with advanced HIV. In a lot of 
cases, there is a concomitant pulmonary infection. Cryptococcosis presents as a common 
complication for people with advanced HIV. However, it usually presents as meningitis rather than 
pneumonia. We present a case of a patient with coinfection by P. jirovecii and Cryptococcus spp 
without neurological involvement and a single nodular pulmonary lesion. © BMJ Publishing Group 
Limited 2020. 
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Quadratic boost converter with low-output-voltage ripple 

Lopez-Santos O., Mayo-Maldonado J.C., Rosas-Caro J.C., Valdez-Resendiz J.E., Zambrano-Prada 
D.A., Ruiz-Martinez O.F. 

Article 

This study proposes a non-isolated quadratic boost converter (QBC) that features a low-output-
voltage ripple with respect to traditional QBCs. This advantage is in contrast with other topologies 
that require a higher amount of stored energy by capacitors to achieve the same output-voltage 
ripple specification. This benefit permits to design a compact converter, since the size of 
capacitors is proportional to their energy storage rating. Moreover, the proposed transformerless 
topology is suitable for applications that require high-voltage gains as in the case of renewable 
energy applications. The main properties of the converter are corroborated as well as its 
advantages by providing mathematical models, analytical waveforms and experiments. © The 
Institution of Engineering and Technology 2020 
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Quality of life and sagittal balance in the evolution of patients with multiple 
myeloma who received treatment with percutaneous vertebroplasty 

Jimeńez-Ávila J.M., Patiño-López J.M., García-Rosas L.A., Gonzaĺez-Cisneros A.C. 

Article 

Introduction: Multiple myeloma accounts for 1% of neoplasms and for 10% of malignant 
hematomas. The mean onset age is 65 years. Bone pain in the spine and ribs is its initial 
manifestation. Surgical treatment for multiple myeloma in the spine consists in wide 
decompression and arthrodesis. Vertebroplasty is considered the choice technique because it 
restores sagittal and coronal balance, contributes to the strengthening of the vertebral body, and 
reduces pain associated with fractures. Objective: To assess the effect of vertebroplasty on quality 
of life and the effect of sagittal balance in reducing pain. Methods: 192 patients with multiple 
myeloma and spinal fracture were studied, 80 treated with vertebroplasty and 112 treated 
conservatively. The Oswestry questionnaire and the Karnofsky scale were used. Results: 
Vertebroplasty decreased the use of opioid analgesics by 0.52 times. Conclusions: Vertebroplasty 
represents a greater benefit for the quality of life of patients suffering from multiple myeloma 
with vertebral fracture. It affects the improvement of sagittal balance, the level of disability, and 
the ability to perform daily tasks. © 2020, Editorial Ciencias Medicas. All rights reserved. 
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Quality of life in patients with kidney stones: translation and validation of the 
Spanish Wisconsin Stone Quality of Life Questionnaire 

Basulto-Martínez M., Olvera-Posada D., Velueta-Martínez I.A., Méndez-Probst C., Flores-Tapia J.P., 
Penniston K., Guerrero-Putz M.D., Heinze A. 

Article 

The Spanish version of the Wisconsin Stone Quality of Life (WISQOL) questionnaire was developed 
and validated. A double-back translation of the WISQOL was conducted and syntactic 
amendments were made, resulting in the Spanish version of the WISQOL (S-WISQOL) which then 
went through a readability analysis. Stone formers from two hospitals in Mexico (Merida and 
Monterrey) filled in the S-WISQOL and the Short Form 36 (SF36). Convergent validity was assessed 
by the correlation of both questionnaires. Internal consistency was evaluated by Cronbach’s α, and 
external validity by comparing between centers. The impact of clinical settings on patients’ health-
related quality of life (HRQOL) scores was tested. Each hospital’s institutional review board 
approved the project and informed consent was obtained from all participants. A total of 87 
Spanish-speakers patients completed the S-WISQOL and SF36 and a good correlation was found 
between both (r = 0.75, p ' 0.001). S-WISQOL readability was rated as “easy”. Patients from Merida 
had longer median duration (years) with stones, more stone-related procedures, and 
hospitalizations, and scored lower on WISQOL (p = 0.006). Internal consistency was good as 
Cronbach’s α coefficients ranged between acceptable and excellent. Stone-related admissions and 
duration of stones were inversely correlated with S-WISQOL score (− 0.254 and − 0.283, 
respectively; p ' 0.005) but not to SF36. The S-WISQOL is an internally consistent, reliable, and 
valid instrument to assess HRQOL in Spanish-speaking patients with kidney stones. The S-WISQOL 
is generalizable as demonstrated by good external validity among centers. S-WISQOL scores can be 
added as an outcome for kidney stone treatments. © 2020, Springer-Verlag GmbH Germany, part 
of Springer Nature. 
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Quantification of folate in food using deconjugase of plant origin combined 
with LC-MS/MS: A method comparison of a large and diverse sample set 

Ložnjak P., Striegel L., Díaz De la Garza R.I., Rychlik M., Jakobsen J. 

Article 

A round robin comparison was performed in order to test the performance of a recently 
developed LC-MS/MS method for quantification of 6 folate forms. Eighty-nine samples 
representing the food groups of fruits, vegetables, legumes, cereals, dairy products, meat, and 
offal were analyzed by two LC-MS/MS methods and a microbiological assay (MA). A plant-origin 
deconjugase enzyme (Arabidopsis thaliana) for deconjugation of folates (PE-LC-MS/MS), or animal-
origin deconjugase (rat serum and chicken pancreas) (AE-LC-MS/MS) was used in the LC-MS/MS 
methods, each in a single enzymatic step. In contrast, the MA involved tri-enzyme extraction 
including human plasma as a deconjugase. A significant bias of 17% lower and 25% higher results 
was found when PE-LC-MS/MS was compared to MA and AE-LC-MS/MS, respectively. The PE-LC-
MS/MS provides fast quantification of various folate vitamers and total folate content, which 
could be a proper substitute to the currently standardized but imprecise and time-consuming 
microbiological assay in the future. © 2019 
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Quantifying risk perception: The entropy decision risk model utility (edrm-u) 

Monroe T., Beruvides M., Tercero-Gómez V. 

Article 

Risk perception can be quantified in measurable terms of risk aversion and sensitivity. While 
conducting research on the quantization of programmatic risk, a bridge between positive and 
normative decision theories was discovered through the application of a novel a priori relationship 
between objective and subjective probabilities and the application of Bernoulli’s expected utility 
theory. The Entropy Decision Risk Model (EDRM) derived using the Kullback–Liebler entropy 
divergence from certainty serves as a translation between objective and subjective probability, 
referred to as proximity, and has proven its applicability to various positive decision theories 
related to Prospect Theory. However, EDRM initially assumes the validity of the standard 
exponential power utility function ubiquitous to positive decision theory models as the magnitude 
of a choice to isolate and validate proximity. This research modifies the prior model by applying 
Daniel Bernoulli’s expected utility as the measure of choice magnitude in place of power utility. 
The revised model, EDRM Utility (EDRM-U), predicts the subject choices for both small and large 
ranges of values and shows that Prospect Theory’s neutral reference point is actually centered 
about an assumed initial wealth value, called neutral wealth, that correlates to a power utility 
exponent value. This hypothesis is confirmed by demonstrating that EDRM-U presents an 
equivalent or better correlation with prior research in eleven landmark studies of college students 
spanning more than 26 years and comprising over 300 problems, including those with widely 
varying values. This research contributes to the fields of risk management and decision 
engineering by proposing a decision model that behaves according to both positive and normative 
decision theories and provides measures of risk perception. © 2020 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Quantum aspects of evolution: a contribution towards evolutionary 
explorations of genotype networks via quantum walks 

Santiago-Alarcon D., Tapia-McClung H., Lerma-Hernández S., Venegas-Andraca S.E. 

Article 

Quantum biology seeks to explain biological phenomena via quantum mechanisms, such as 
enzyme reaction rates via tunnelling and photosynthesis energy efficiency via coherent 
superposition of states. However, less effort has been devoted to study the role of quantum 
mechanisms in biological evolution. In this paper, we used transcription factor networks with two 
and four different phenotypes, and used classical random walks (CRW) and quantum walks (QW) 
to compare network search behaviour and efficiency at finding novel phenotypes between CRW 
and QW. In the network with two phenotypes, at temporal scales comparable to decoherence 
time TD, QW are as efficient as CRW at finding new phenotypes. In the case of the network with 
four phenotypes, the QW had a higher probability of mutating to a novel phenotype than the 
CRW, regardless of the number of mutational steps (i.e. 1, 2 or 3) away from the new phenotype. 
Before quantum decoherence, the QW probabilities become higher turning the QW effectively 
more efficient than CRW at finding novel phenotypes under different starting conditions. Thus, our 
results warrant further exploration of the QW under more realistic network scenarios (i.e. larger 
genotype networks) in both closed and open systems (e.g. by considering Lindblad terms). 
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aspects of evolution: a contribution towards evolutionary explorations of genotype networks via quantum 
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Quantum biology seeks to explain biological phenomena via quantum mechanisms, such as 
enzyme reaction rates via tunnelling and photosynthesis energy efficiency via coherent 
superposition of states. However, less effort has been devoted to study the role of quantum 
mechanisms in biological evolution. In this paper, we used transcription factor networks with two 
and four different phenotypes, and used classical random walks (CRW) and quantum walks (QW) 
to compare network search behaviour and efficiency at finding novel phenotypes between CRW 
and QW. In the network with two phenotypes, at temporal scales comparable to decoherence 
time T D, QW are as efficient as CRW at finding new phenotypes. In the case of the network with 
four phenotypes, the QW had a higher probability of mutating to a novel phenotype than the 
CRW, regardless of the number of mutational steps (i.e. 1, 2 or 3) away from the new phenotype. 
Before quantum decoherence, the QW probabilities become higher turning the QW effectively 
more efficient than CRW at finding novel phenotypes under different starting conditions. Thus, our 
results warrant further exploration of the QW under more realistic network scenarios (i.e. larger 
genotype networks) in both closed and open systems (e.g. by considering Lindblad terms). © 2020 
The Author(s). 
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Quantum video encryption based on qubit-planes controlled-XOR operations 
and improved logistic map 

Song X.-H., Wang H.-Q., Venegas-Andraca S.E., Abd El-Latif A.A. 

Article 

This paper proposes an efficient and secure quantum video encryption algorithm for quantum 
videos based on qubit-planes controlled-XOR operations and improved logistic map in multi-layer 
encryption steps. Three simple cryptosystem steps are presented in the proposed approach to 
accomplish the whole encryption process: inter-frame permutation, intra-frame pixel position 
geometric transformation, and high 4-intra-frame-qubit-planes scrambling. Firstly, the inter-frame 
positions of quantum video are permutated via inter-frame permutation that is controlled by the 
keys which are generated by improved logistic map. Secondly, intra-frame pixel positions are 
encrypted by intra-frame pixel position geometric transformation and improved logistic map. 
Finally, the high 4-intra-frame-qubit-planes are scrambled via quantum controlled-XOR operations 
and improved logistic map. Experiments conducted demonstrate that the proposed quantum 
video encryption approach has high efficiency with simple calculation, low complexity and strongly 
filtrates in security applications like video on demand, video conference. © 2019 Elsevier B.V. 
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Quantum-inspired Fredkin gate based on spatial modes of light 

Urrego D.F., Lopez-Mago D., Vicuña-Hernández V., Torres J.P. 

Article 

Insights gained from quantum physics can inspire novel classical technologies. These quantum-
inspired technologies are protocols that aim at mimicking particular features of quantum 
algorithms. They are generally easier to implement and make use of intense beams. Here we 
demonstrate in a proof-of-concept experiment a quantum-inspired protocol based on the idea of 
quantum fingerprinting (Phys. Rev. Lett. 87, 167902, 2001).The carriers of information are optical 
beams with orbital angular momentum (OAM). These beams allow the implementation of a 
Fredkin gate or polarization-controlled SWAP operation that exchanges data encoded on beams 
with different OAM. We measure the degree of similarity between waveforms and strings of bits 
without unveiling the information content of the data. © 2020 Optical Society of America under 
the terms of the OSA Open Access Publishing Agreement 
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Radial Variations in Axial Velocity Affect Supercritical CO2 Extraction of Lipids 
from Pre-pressed Oilseeds 

del Valle J.M., Núñez G.A., Díaz J.F., Gelmi C.A. 

Article 

Packed beds of spherical particles in a cylindrical vessel have a high porosity region next to the 
vessel wall that allows preferential fluid flow. Consequently, there are radial variations in porosity 
(ε) and superficial fluid velocity (U) that depend on the vessel-to-particle diameter ratio (D/dp) and 
the flow regime of the fluid. This work ascertained if these radial variations affected SuperCritical 
(SC) CO2 extraction curves of oil from pre-pressed seeds at 40 °C and 28 MPa, as compared with 
the commonly adopted plug flow condition. It focused specifically on comparing extraction curves 
as a function of the controlling mass transfer mechanism (characterized by the dimensionless Biot 
number, Bi) and D/dp ratio. A predictive model was adopted to describe the SC-CO2 extraction of 
oil from sheared seeds comparing plug flow with radial variations in superficial CO2 velocity, U(r), 
from literature correlations. Selected independent variables included the initial oil content of the 
substrate (132.7 ≤ Co ≤ 397.2 g/kg), dp (1 or 2 mm), U (1–4 mm/s), and vessel volume (0.038–495 
L). Co markedly affected the effective diffusivity of the oil (0.780 ≤ De ≤ 6.24 × 10−10 m2/s), 
whereas dp and U moderately affected the film mass transfer coefficient (2.44 ≤ kf ≤ 7.40 × 10−5 
m/s). Radial variations in superficial CO2 velocity decreased extraction rates, with differences 
between extraction curves when considering plug flow or adopting U(r) diminishing as Bi increased 
for D/dp = 20, or as D/dp increased for Bi = 18. Bi increased by increasing U and kf, or decreasing 
Co and De, whereas D/dp increased by increasing vessel volume. The radial variations in porosity 
in a packed bed and associated changes in superficial CO2 velocity may have a more pronounced 
negative impact in laboratory or pilot plant extraction vessels (small D) than industrial vessels 
(large D), mainly when extracting small particles and applying large superficial CO2 velocities. A 
proxy for the SC-CO2 extraction of oil from pre-pressed seeds in an industrial extraction vessel 
(495-L capacity, D/dp = 270) would be plug flow using the porosity, and superficial CO2 velocity 
predicted for the axis of the extraction vessel (εo and Uo, respectively). Literature correlations 
predict a value of εo slightly less than ε, and value of Uo slightly less than U. The remainder of the 
CO2 bypassing the vessel along a high porosity region near the vessel wall, containing a small 
fraction of the loaded substrate. © 2020, Springer Science+Business Media, LLC, part of Springer 
Nature. 
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Radio wave propagation and wsn deployment in complex utility tunnel 
environments† 

Celaya-Echarri M., Azpilicueta L., Lopez-Iturri P., Picallo I., Aguirre E., Astrain J.J., Villadangos J., 
Falcone F. 

Article 

The significant growth of wireless communications systems in the last years has led to the 
adoption of a wide range of applications not only for the general public but, also, including utilities 
and administrative authorities. In this context, the notable expansion of new services for smart 
cities requires, in some specific cases, the construction of underground tunnels in order to enable 
the maintenance and operation works of utilities, as well as to reduce the visual impact within the 
city center. One of the main challenges is that, inherently, underground service tunnels lack 
coverage from exterior wireless communication systems, which can be potentially dangerous for 
maintenance personnel working within the tunnels. Accordingly, wireless coverage should be 
deployed within the underground installation in order to guarantee real-time connectivity for 
safety maintenance, remote surveillance or monitoring operations. In this work, wireless channel 
characterization for complex urban tunnel environments was analyzed based on the assessment of 
LoRaWAN and ZigBee technologies operating at 868 MHz. For that purpose, a real urban utility 
tunnel was modeled and simulated by means of an in-house three-dimensional ray-launching (3D-
RL) code. The utility tunnel scenario is a complex and singular environment in terms of radio wave 
propagation due to the limited dimensions and metallic elements within it, such as service trays, 
user pathways or handrails, which were considered in the simulations. The simulated 3D-RL 
algorithm was calibrated and verified with experimental measurements, after which, the 
simulation and measurement results showed good agreement. Besides, a complete wireless 
sensor network (WSN) deployment within the tunnels was presented, providing remote cloud data 
access applications and services, allowing infrastructure security and safety work conditions. The 
obtained results provided an adequate radio planning approach for the deployment of wireless 
systems in complex urban utility scenarios, with optimal coverage and enhanced quality of service. 
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Radiomic Signatures Derived from Diffusion-Weighted Imaging for the 
Assessment of Breast Cancer Receptor Status and Molecular Subtypes 

Leithner D., Bernard-Davila B., Martinez D.F., Horvat J.V., Jochelson M.S., Marino M.A., Avendano 
D., Ochoa-Albiztegui R.E., Sutton E.J., Morris E.A., Thakur S.B., Pinker K. 

Article 

Purpose: To compare annotation segmentation approaches and to assess the value of radiomics 
analysis applied to diffusion-weighted imaging (DWI) for evaluation of breast cancer receptor 
status and molecular subtyping. Procedures: In this IRB-approved HIPAA-compliant retrospective 
study, 91 patients with treatment-naïve breast malignancies proven by image-guided breast 
biopsy, (luminal A, n = 49; luminal B, n = 8; human epidermal growth factor receptor 2 [HER2]-
enriched, n = 11; triple negative [TN], n = 23) underwent multiparametric magnetic resonance 
imaging (MRI) of the breast at 3 T with dynamic contrast-enhanced MRI, T2-weighted and DW 
imaging. Lesions were manually segmented on high b-value DW images and segmentation ROIS 
were propagated to apparent diffusion coefficient (ADC) maps. In addition in a subgroup (n = 79) 
where lesions were discernable on ADC maps alone, these were also directly segmented there. To 
derive radiomics signatures, the following features were extracted and analyzed: first-order 
histogram (HIS), co-occurrence matrix (COM), run-length matrix (RLM), absolute gradient, 
autoregressive model (ARM), discrete Haar wavelet transform (WAV), and lesion geometry. Fisher, 
probability of error and average correlation, and mutual information coefficients were used for 
feature selection. Linear discriminant analysis followed by k-nearest neighbor classification with 
leave-one-out cross-validation was applied for pairwise differentiation of receptor status and 
molecular subtyping. Histopathologic results were considered the gold standard. Results: For 
lesion that were segmented on DWI and segmentation ROIs were propagated to ADC maps the 
following classification accuracies > 90% were obtained: luminal B vs. HER2-enriched, 94.7 % 
(based on COM features); luminal B vs. others, 92.3 % (COM, HIS); and HER2-enriched vs. others, 
90.1 % (RLM, COM). For lesions that were segmented directly on ADC maps, better results were 
achieved yielding the following classification accuracies: luminal B vs. HER2-enriched, 100 % (COM, 
WAV); luminal A vs. luminal B, 91.5 % (COM, WAV); and luminal B vs. others, 91.1 % (WAV, ARM, 
COM). Conclusions: Radiomic signatures from DWI with ADC mapping allows evaluation of breast 
cancer receptor status and molecular subtyping with high diagnostic accuracy. Better classification 
accuracies were obtained when breast tumor segmentations could be performed on ADC maps. © 
2019, The Author(s). 
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Radiomics for tumor characterization in breast cancer patients: A feasibility 
study comparing contrast-enhanced mammography and magnetic resonance 

imaging 

Marino M.A., Leithner D., Sung J., Avendano D., Morris E.A., Pinker K., Jochelson M.S. 

Article 

The aim of our intra-individual comparison study was to investigate and compare the potential of 
radiomics analysis of contrast-enhanced mammography (CEM) and dynamic contrast-enhanced 
magnetic resonance imaging (DCE-MRI) of the breast for the non-invasive assessment of tumor 
invasiveness, hormone receptor status, and tumor grade in patients with primary breast cancer. 
This retrospective study included 48 female patients with 49 biopsy-proven breast cancers who 
underwent pretreatment breast CEM and MRI. Radiomics analysis was performed by using MaZda 
software. Radiomics parameters were correlated with tumor histology (invasive vs. non-invasive), 
hormonal status (HR+ vs. HR−), and grading (low grade G1 + G2 vs. high grade G3). CEM radiomics 
analysis yielded classification accuracies of up to 92% for invasive vs. non-invasive breast cancers, 
95.6% for HR+ vs. HR− breast cancers, and 77.8% for G1 + G2 vs. G3 invasive cancers. MRI 
radiomics analysis yielded classification accuracies of up to 90% for invasive vs. non-invasive breast 
cancers, 82.6% for HR+ vs. HR− breast cancers, and 77.8% for G1+G2 vs. G3 cancers. Preliminary 
results indicate a potential of both radiomics analysis of DCE-MRI and CEM for non-invasive 
assessment of tumor-invasiveness, hormone receptor status, and tumor grade. CEM may serve as 
an alternative to MRI if MRI is not available or contraindicated. © 2020 by the authors. Licensee 
MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and 
conditions of the Creative Commons Attribution (CC BY) license 
(http://creativecommons.org/licenses/by/4.0/). 
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Ramping up customer-centric modular design projects: Mobile app 
development for pandemic relief 

Medini K., Wiesner S., Poursoltan M., Romero D. 

Article 

Today’s fast-growing demands at the global level for mobile applications (apps) cause customers 
to call for the customization of their apps to fit their individualized needs and business realms. 
Customization is a challenge for apps-development companies when they want to satisfy their 
numerous users in a crowded competitive market. Moreover, pursuing customization involves 
additional challenges when ramping up app development projects in order to meet demands at a 
larger scale. To address this challenge, we proposed a framework to systematize and support 
mobile apps’ development consistently with a customer-driven approach and modular design 
philosophy. From a practical point of view, the proposed framework integrates quality function 
deployment (QFD), axiomatic design (AD) principles, and practices from the ITIL (Information 
Technology Infrastructure Library) framework. The framework supports a systematic process for 
translating customer needs into design parameters as well as supporting prioritization of ITIL 
practices for further development. The effectiveness of the framework was explored in practice 
through a case study about an app supporting relief in the 2020 COVID-19 pandemic, as well as a 
survey among potential users. The assessment of the framework indicated an average score 
ranging between 3.58 and 3.92 in a five-point Likert scale for all of the items used in the survey. © 
2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Rapamycin-Loaded Biomimetic Nanoparticles Reverse Vascular Inflammation 

Boada C., Zinger A., Tsao C., Zhao P., Martinez J.O., Hartman K., Naoi T., Sukhoveshin R., Sushnitha 
M., Molinaro R., Trachtenberg B., Cooke J.P., Tasciotti E. 

Article 

Rationale: Through localized delivery of rapamycin via a biomimetic drug delivery system, it is 
possible to reduce vascular inflammation and thus the progression of vascular disease. Objective: 
Use biomimetic nanoparticles to deliver rapamycin to the vessel wall to reduce inflammation in an 
in vivo model of atherosclerosis after a short dosing schedule. Methods and Results: Biomimetic 
nanoparticles (leukosomes) were synthesized using membrane proteins purified from activated 
J774 macrophages. Rapamycin-loaded nanoparticles were characterized using dynamic light 
scattering and were found to have a diameter of 108±2.3 nm, a surface charge of-15.4±14.4 mV, 
and a polydispersity index of 0.11 +/0.2. For in vivo studies, ApoE-/- mice were fed a high-fat diet 
for 12 weeks. Mice were injected with either PBS, free rapamycin (5 mg/kg), or rapamycin-loaded 
leukosomes (Leuko-Rapa; 5 mg/kg) once daily for 7 days. In mice treated with Leuko-Rapa, flow 
cytometry of disaggregated aortic tissue revealed fewer proliferating macrophages in the aorta 
(15.6±9.79 %) compared with untreated mice (30.2±13.34 %) and rapamycin alone (26.8±9.87 %). 
Decreased macrophage proliferation correlated with decreased levels of MCP (monocyte 
chemoattractant protein)-1 and IL (interleukin)-b1 in mice treated with Leuko-Rapa. Furthermore, 
Leuko-Rapa-treated mice also displayed significantly decreased MMP (matrix metalloproteinases) 
activity in the aorta (mean difference 2554±363.9, P=9.95122×10-6). No significant changes in 
metabolic or inflammation markers observed in liver metabolic assays. Histological analysis 
showed improvements in lung morphology, with no alterations in heart, spleen, lung, or liver in 
Leuko-Rapa-treated mice. Conclusions: We showed that our biomimetic nanoparticles showed a 
decrease in proliferating macrophage population that was accompanied by the reduction of key 
proinflammatory cytokines and changes in plaque morphology. This proof-of-concept showed that 
our platform was capable of suppressing macrophage proliferation within the aorta after a short 
dosing schedule (7 days) and with a favorable toxicity profile. This treatment could be a promising 
intervention for the acute stabilization of late-stage plaques. © 2020 Cambridge University Press. 
All rights reserved. 
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Rare Presentation of Endocarditis and Mycotic Brain Aneurysm 

Beckerman Z., Martínez-Bravo L.E., Johnson G., Holt B., Fraser C.D. 

Article 

Bartonella endocarditis can be an elusive diagnosis. The clinical manifestations can vary and, at 
times, include multiorgan involvement. This case report describes 2 patients who presented with 
multiorgan failure, cerebral mycotic aneurysms, and valvular endocarditis secondary to Bartonella 
infection. The complex diagnosis, decision making, and surgical management are described. © 
2020 The Society of Thoracic Surgeons 
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Rational design and engineering of carbon nano-onions reinforced natural 
protein nanocomposite hydrogels for biomedical applications 

Mamidi N., Villela Castrejón J., González-Ortiz A. 

Article 

In the current study, poly 4-hydroxyphenyl methacrylate-carbon nano-onions (PHPMA-CNOs = f-
CNOs) are synthesized and reinforced with natural protein gelatin (GL) to engineer GL/f-CNOs 
composite hydrogels under the sonochemical method. The influence of f-CNOs content on the 
mechanical properties of hydrogels is examined. Cytotoxicity of hydrogels is measured with the 
human osteoblast cells. The results revealed good cell viability, cell growth, and attachment on the 
surface of the hydrogels, and results are f-CNOs dose-dependent. Specifically, the GL/f-CNOs (2 
mg/mL) hydrogel showed the highest cell viability, enhanced tensile strength, elastic modulus, and 
yield strength as compared to pristine GL and GL/f-CNOs (1 mg/mL) hydrogels. It reveals the 
extent of physisorption and degree of colloidal stability of f-CNOs within the gel matrix. 
Furthermore, GL/f-CNOs hydrogels efficiently load the 5-fluorouracil (5-FU) and show a pH-
responsive sustained drug release over 15 days. Nevertheless, these CNOs based composite 
hydrogels offer a potential prospect to use them in diverse biomedical applications. © 2020 
Elsevier Ltd 
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Real-time forecasting of the COVID-19 outbreak in Chinese provinces: 
Machine learning approach using novel digital data and estimates from 

mechanistic models 

Poirier C., Liu D., Clemente L., Ding X., Chinazzi M., Davis J., Vespignani A., Santillana M. 

Article 

Background: The inherent difficulty of identifying and monitoring emerging outbreaks caused by 
novel pathogens can lead to their rapid spread; and if left unchecked, they may become major 
public health threats to the planet. The ongoing coronavirus disease (COVID-19) outbreak, which 
has infected over 2,300,000 individuals and caused over 150,000 deaths, is an example of one of 
these catastrophic events. Objective: We present a timely and novel methodology that combines 
disease estimates from mechanistic models and digital traces, via interpretable machine learning 
methodologies, to reliably forecast COVID-19 activity in Chinese provinces in real time. Methods: 
Our method uses the following as inputs: (a) official health reports, (b) COVID-19-related internet 
search activity, (c) news media activity, and (d) daily forecasts of COVID-19 activity from a 
metapopulation mechanistic model. Our machine learning methodology uses a clustering 
technique that enables the exploitation of geospatial synchronicities of COVID-19 activity across 
Chinese provinces and a data augmentation technique to deal with the small number of historical 
disease observations characteristic of emerging outbreaks. Results: Our model is able to produce 
stable and accurate forecasts 2 days ahead of the current time and outperforms a collection of 
baseline models in 27 out of 32 Chinese provinces. Conclusions: Our methodology could be easily 
extended to other geographies currently affected by COVID-19 to aid decision makers with 
monitoring and possibly prevention. © 2020 Journal of Medical Internet Research. All rights 
reserved. 
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Real-time kinematics applied at unmanned aerial vehicles positioning for 
orthophotography in precision agriculture 

González-García J., Swenson R.L., Gómez-Espinosa A. 

Article 

In recent years, Unmanned Aerial Vehicles (UAVs) have gained attention in the agricultural field, 
particularly in what is known as Precision Agriculture (PA). The use of these vehicles responds to 
the need for optimizing resources to have greater yields while reducing the negative impact on the 
environment. One of the main functions for UAVs in this field is the Remote Sensing (RS) of the 
crops. A UAV can fly over a large area to capture images that can be merged into an ortho-rectified 
photo mosaic, or orthomosaic. One of the main problems for that is to get the orthomosaic 
accurately georeferenced, which could be critical for decision making or to implement precise 
preventive/corrective actions in the crops. An accurate georeferenced orthomosaic can be 
obtained either by direct or indirect methods. Whereas indirect methods have been extensively 
studied before, there are few results reported in the literature for direct methods. In this work, 
the accuracy of an orthomosaic direct georeferenced using Real-Time Kinematics (RTK) applied 
during the UAV flight was evaluated. The aim was to obtain accurately referenced orthomosaics 
that could be used in the future by other autonomous vehicles. Results shown a reduction in the 
positioning error of up to 98% when compared with direct GPS georeferencing. © 2020 Elsevier 
B.V. 
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Real-world evidence: Multicenter efficacy and toxicity analysis of nintedanib 
with docetaxel as second-line treatment in Mexican patients with advanced 

lung adenocarcinoma 

Rodríguez-Cid J.R., Campos-Gomez S., García-Montes V., Magallanes-Maciel M., Flores-
Mariñelarena R.R., Fernández-Garibay V.M., González-Espinoza I.R., Ceja-García J.P., Cázarez-Price 

J.C., Martínez-Barrera L., Barriguete-Parra L., Zuloaga-Fernandez C.J., 

Article 

PURPOSE The LUME-Lung 1 study has brought consistent evidence of the effective use of 
nintedanib in lung adenocarcinoma as a second line of treatment; however, differences among 
ethnicities have been found in some studies. METHODS This was a retrospective review among 21 
medical centers of 150 patients with a confirmed diagnosis of lung adenocarcinoma, included in a 
compassionate use program of nintedanib from March 2014 to September 2015. The current 
study aimed to analyze the effectiveness of nintedanib in combination with docetaxel in the 
Mexican population, using progression-free survival rate and the best objective response to 
treatment by RECIST 1.1 as a surrogate of effectiveness. In addition, we examined the toxicity 
profile of our study population as a secondary end point. RESULTS After exclusion criteria, only 99 
patients met the criteria for enrollment in the current study. From the total study population, 53 
patients (53.5%) were male and 46 (46.5%) were female, with an average age of 60 years and 
stage IV as the most prevalent clinical stage at the beginning of the compassionate use program. A 
total of 48 patients (48.5%) had partial response; 26 (26.3%), stable disease; 4 (4%), complete 
response; and 16 (16.2%), progression; and 5 (5%) were nonevaluable. We found a median 
progression-free survival of 5 months (95% CI, 4.3 to 5.7 months). The most common grade 3 or 4 
adverse reactions were fatigue (14%) and diarrhea (13%). CONCLUSION Nintedanib, as part of a 
chemotherapy regimen, is an effective option with an acceptable toxicity profile for advanced lung 
adenocarcinoma after first-line treatment progression. © 2020 by American Society of Clinical 
Oncology 
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Real-World Outcomes Among Older Mexican Women with Breast Cancer 
Treated with Neoadjuvant Chemotherapy 

Cabrera-Galeana P., Soto-Perez-de-Celis E., Reynoso-Noveron N., Villarreal-Garza C., Lara-Medina 
F., Alvarado-Miranda A., Espinosa-Fernandez J.R., Esparza-Arias N., Mohar A., Bargallo-Rocha J.E. 

Article 

Background: Older patients with breast cancer treated in high-income countries often present 
with early-stage disease, leading to a lack of information on the use of neoadjuvant chemotherapy 
in this population. We analyzed the real-world outcomes of older women with breast cancer 
treated with neoadjuvant chemotherapy at a single institution in Mexico. Materials and Methods: 
The study included 2,216 patients treated with neoadjuvant chemotherapy. Regarding 
achievement of pathologic complete response (defined as no invasive residual tumor in the breast 
and lymph nodes), 243 patients aged ≥65 years were compared with 1,973 patients aged <65 
years. Disease-free survival and overall survival were compared between groups according to 
pathologic complete response and subtype, defined by hormone receptor and human epidermal 
growth receptor 2 (HER2) status. Results: Older women were less likely to have a pathologic 
complete response than their younger counterparts (26.3 vs. 35.3%, p <.001). When response 
rates by subtype were analyzed, this difference was significant only for women with triple-
negative tumors. Achieving less than a pathologic complete response was associated with a 
greater chance of recurrence, but age was not an independent factor for recurrence for any 
subtype. Reaching a pathologic complete response was significantly associated with improved 
survival among older women with breast cancer, with the exception of those with hormone 
receptor–positive, HER2− disease. Conclusion: Although older women have fewer pathological 
complete responses, their outcomes after neoadjuvant chemotherapy are comparable to those of 
younger patients. This is particularly relevant for the treatment of older adults with breast cancer 
in developing countries, who present in advanced stages and more often need neoadjuvant 
therapy. Implications for Practice: The majority of older patients with breast cancer in high-income 
countries present with early-stage disease, leading to a lack of information regarding the use of 
neoadjuvant chemotherapy in real-world settings. This article reports the outcomes of older 
Mexican women with breast cancer who received neoadjuvant chemotherapy compared with 
their younger counterparts. Although older women (particularly those with triple-negative tumors) 
were less likely to have a pathologic complete response after neoadjuvant treatment, age was not 
an independent factor for recurrence. Achieving a pathologic complete response was associated 
with improved survival, regardless of age. © AlphaMed Press 2020 
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Recent advances in elastin-based biomaterials 

Prado-Audelo M.L.D., Mendoza-Muñoz N., Escutia-Guadarrama L., Giraldo-Gomez D.M., González-
Torres M., Florán B., Cortes H., Leyva-Gómez G. 

Article 

Elastin is one of the main components of the extracellular matrix; it provides resistance and 
elasticity to a variety of tissues and organs of the human body, besides participating in cellular 
signaling. In addition, elastin-derived peptides are synthetic biopolymers with a similar 
conformation and structure to elastin, but these possess the advantage of solubility in aqueous 
mediums. Due to their biological activities and physicochemical properties, elastin and related 
peptides may be applied as biomaterials to develop diverse biomedical devices, including 
scaffolds, hydrogels, and drug delivery systems for tissue engineering. Likewise, the combination 
of elastin with natural or synthetic polymers has demonstrated to improve the mechanical 
properties of biomedical products and drug delivery systems. Here we comprehensively describe 
the physicochemical properties and physiological functions of elastin. Moreover, we offer an 
overview of the use of elastin and its derivative polymers as biomaterials to develop scaffolds and 
hydrogels for tissue engineering. Finally, we discuss some perspectives on the employment of 
these biopolymers to fabricate new biomedical products. © 2020, Canadian Society for 
Pharmaceutical Sciences. All rights reserved. 
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Recent advances in pervaporation hollow fiber membranes for dehydration 
of organics 

Castro-Muñoz R., Galiano F., Figoli A. 

Article 

Pervaporation (PV) has been potentially identified as a candidate in replacing the conventional 
distillation since it possesses the ability to separate azeotropic solvent mixtures. At a large scale, 
PV has been mainly involved within hybrid processes for the dehydration of organics toward their 
purification. Considering that the membrane is the primary separation barrier, “membranologists” 
are currently seeking for suitable membranes that can be effective for industrial applications. In 
this regard, due to its minimal fouling and large effective surface area, hollow fiber configuration is 
recognized as the most advantageous geometry in comparison with flat sheet or tubular modules. 
Therefore, the goal of this review paper is to provide an outlook on the studies available so far 
focusing on the use of hollow fiber membranes for the dehydration of organics by PV. By fully 
reviewing the literature, the main attention is paid to such works that release relevant insights 
into new membrane concepts and their performance, together with some brief fundamentals of 
PV technology. The concluding remarks, future trends and recommendations to the new 
researchers are also given. © 2020 Institution of Chemical Engineers 
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Recognizing Decision-Making Using Eye Movement: A Case Study With 
Children 

Rojas J.-C., Marín-Morales J., Ausín Azofra J.M., Contero M. 

Article 

The use of visual attention for evaluating consumer behavior has become a relevant field in recent 
years, allowing researchers to understand the decision-making processes beyond classical self-
reports. In our research, we focused on using eye-tracking as a method to understand consumer 
preferences in children. Twenty-eight subjects with ages between 7 and 12 years participated in 
the experiment. Participants were involved in two consecutive phases. The initial phase consisted 
of the visualization of a set of stimuli for decision-making in an eight-position layout called 
Alternative Forced-choice. Then the subjects were asked to freely analyze the set of stimuli, they 
needed to choose the best in terms of preference. The sample was randomly divided into two 
groups balanced by gender. One group visualized a set of icons and the other a set of toys. The 
final phase was an independent assessment of each stimulus viewed in the initial phase in terms of 
liking/disliking using a 7-point Likert scale. Sixty-four stimuli were designed for each of the groups. 
The visual attention was measured using a non-obstructive eye-tracking device. The results 
revealed two novel insights. Firstly, the time of fixation during the last four visits to each stimulus 
before the decision-making instant allows us to recognize the icon or toy chosen from the eight 
alternatives with a 71.2 and 67.2% of accuracy, respectively. The result supports the use of visual 
attention measurements as an implicit tool to analyze decision-making and preferences in 
children. Secondly, eye movement and the choice of liking/disliking choice are influenced by 
stimuli design dimensions. The icon observation results revealed how gender samples have 
different fixation and different visit times which depend on stimuli design dimension. The toy 
observations results revealed how the materials determinate the largest amount fixations, also, 
the visit times were differentiated by gender. This research presents a relevant empirical data to 
understand the decision-making phenomenon by analyzing eye movement behavior. The 
presented method can be applied to recognize the choice likelihood between several alternatives. 
Finally, children’s opinions represent an extra difficulty judgment to be determined, and the eye-
tracking technique seen as an implicit measure to tackle it. © Copyright © 2020 Rojas, Marín-
Morales, Ausín Azofra and Contero. 
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Rodríguez A.E., Garza-Hernández N.D.L., Ramos-Méndez A.M., Faradji-Hazán R.N., Almeda-Valdés 

P., Mejiá-Benítez A. 

Article 

In the last decade there have been important advances in the development of new technologies 
for the adjustment of therapy in patients with diabetes in order to avoid or reduce the risk of 
acute and chronic complications. Nowadays we can use the continuous glucose monitoring (CGM) 
that allows the detection of its variation during 24 hours a day, as well as episodes of 
hyperglycemia and hypoglycemia placing it as a novel and flexible option to reach and maintain 
glycemic control in these patients. The capillary self-monitoring shows specific information of the 
moment in which the glucose is measured; however, there are variations during the day and night 
(glycemic variability) that normally pass unnoticed. The behavior of glucose in patients with 
diabetes is complex and multifactorial; there are variables such as diet, exercise and associated 
comorbidities that must be carefully monitored. Therefore, CGM systems are useful to know the 
behavior of glucose during 24 hours and consequently, the physician can transmit to their patients 
the knowledge for interpretation and decisions based on the individualized needs of each patient. 
This paper presents recommendations of experts on the use of CGM, interpretation of data and 
their translation in therapeutic decisions. © 2020 Comunicaciones Cientificas Mexicanas S.A. de 
C.V. All rights reserved. 

Lavalle-González F.J., Antillón-Ferreira C., Flores-Caloca O., Márquez-Rodríguez E., Yépez-Rodríguez A.E., 
Garza-Hernández N.D.L., Ramos-Méndez A.M., Faradji-Hazán R.N., Almeda-Valdés P., Mejiá-Benítez A., 
(2020). Recommendations of the use of continuous monitoring and assessment of glycemic variability in 
diabetes. Medicina Interna de Mexico, vol. 36, pp. 185-198. ISSN: 1864866.



Reconfigurable multiport switch in coupled mode devices 

Jaramillo-Ávila B., Rodríguez-Lara B.M. 

Article 

We consider a coupled mode system where the effective propagation constants of localized 
modes are amenable to modulation. Starting from an unmodulated system where power transfer 
is heavily suppressed, we demonstrate that small, periodic modulation of the propagation 
constants enhance power transfer using a slowly varying envelope approximation for the field 
mode amplitudes. We calculate an approximate modulation frequency enabling complete transfer 
between otherwise negligibly coupled elements. The ability to control these modulations by 
electrical or thermal effects allows for reconfigurable multiport switching. We use an array of 
coupled silica waveguides and the thermo-optic effect to test our predictions in the telecom C-
band. However, this requires a refractive index modulation with period of the order 10−3 m and 
yields total power transfer with a propagation distance of the order of 10−1 m, which might make 
it unattractive for integrated photonic applications. Nevertheless, our results are valid for devices 
described by an equivalent coupled mode matrix for space or time propagation; for example, 
arrays of microring or terahertz resonators, microwave cavities, radio frequency antennas, or RLC 
circuits. © 2020 IOP Publishing Ltd Printed in the UK 
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Reducing inequalities: Toward the development of a market for income 
inequality 

Husted B.W., Salazar J. 

Article 

The objective of this study is to propose the development of a market for income inequality by 
specifying a firm's contribution to income inequality and outlining a simple model to find the 
equilibrium price for a given target of income inequality reduction. The paper reviews the 
concepts of firm heterogeneity and externalities in relation to income inequality. It then proposes 
a model by establishing income inequality reduction targets for a population of firms, presenting a 
marginal income inequality reduction cost curve, and matching demand and supply to derive the 
equilibrium price, and ends by simulating a market for income inequality reduction using data 
from a sample of fifteen firms. This paper shifts the focus of income inequality research and policy 
to the firm and proposes a market-based mechanism for firms to reduce income inequality. © 
2019 Elsevier Ltd 
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García J., Ybarra-Moncada M.C., Leyva-Ruelas G., Torres J.A. 

Article 

This work focuses on HHP and refrigerated storage effects on the quality and acceptability of 
pitaya juice (pH 5.2, 10°Bx, 9.5% solids) stored under refrigeration. Pitaya is a spheroid fruit from 
native Mexican cactus, with a juicy and sweet pulp. After 550 and 600MPa treatments for 16 and 
12 min, respectively, pitaya juice was stored 60 d at 4±1°C. No aerobic mesophiles were found 
immediately after HHP treatments, and during storage, population remained below 2 log10 CFU 
mL-1. In HHP treated juice, yeast and molds were undetectable and remained so during storage. 
After HHP treatments and during storage, no changes were observed in total soluble solids (9.8 
10.0 °Bx), luminosity (4.3 4.4%), and chroma (18.9-20.7). Depending on treatment condition, HHP 
lowered residual PME activity by 59-63%. A further reduction reaching 25% was observed during 
storage. Acidity, phenolic compounds, betalains concentrations, and antioxidant activity were not 
affected by HHP but a 43, 10, 14, and 5% decrease, respectively, was observed after 60 d of 
storage. Finally, sensorial acceptability was not affected by HHP but increased during storage 
reflecting an increased sweetness perception associated with lower acidity values. This study 
confirmed HHP as a viable alternative to commercialize pitaya juice with a refrigerated distribution 
shelf life exceeding 60 d. © 2020, Universidad Autonoma Metropolitana Iztapalapa. All rights 
reserved. 
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Relation of the average interaction field with the coercive and interaction 
field distributions in First order reversal curve diagrams of nanowire arrays 

Velázquez Y.G., Guerrero A.L., Martínez J.M., Araujo E., Tabasum M.R., Nysten B., Piraux L., Encinas 
A. 

Article 

First-order reversal curve diagrams, or FORC diagrams, have been studied to determine if the 
widths of their distributions along the interaction and coercivity axes can be related to the mean-
field magnetization dependent interaction field (MDIF). Arrays of nanowires with diameters 
ranging from 18 up to 100 nm and packing fractions varying from 0.4 to 12% have been analyzed. 
The mean-field MDIF has been measured using the remanence curves and used as a measuring 
scale on the FORC diagrams. Based on these measurements, the full width of the interaction field 
distribution and the full width at half maximum (FWHM) of the FORC distribution profile along the 
interaction field direction are shown to be proportional to the MDIF, and the relation between 
them is found. Moreover, by interpreting the full width of the coercive field distribution in terms 
of the dipolar induced shearing, a simple relation is found between the width of this distribution 
and the MDIF. Furthermore, we show that the width of the FORC distribution along the coercive 
field axis is equal to the width of the switching field distribution obtained by the derivation of the 
DC remanence curve. This was further verified with the switching field distribution determined 
using in-field magnetic force microscopy (MFM) for very low density nanowires. The results are 
further supported by the good agreement found between the experiments and the values 
calculated using the mean-field model, which provides analytical expressions for both FORC 
distributions. © 2020, The Author(s). 
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Relationship between lower urinary tract symptoms and prostatic anatomic 
characteristics in patients with obesity and severe obesity 

Flores-Aguilar A., Olivo-Gárate J.A., Montiel-Jarquín Á., Chopin-Gazga M.A., Serrano-Mendoza M., 
Pérez-Vázquez A.L. 

Article 

Objective: The objective of the study was to compare lower urinary tract symptoms and prostatic 
anatomic characteristic with prostatic enlargement in obese patients. Materials and methods: A 
comparative and cross-sectional study was conducted from October 2018 to November 2018. 
Lower urinary tract symptoms were compared in patients with body mass index (BMI) 30-34.9 and 
BMI 35-39. To evaluate these symptoms, the International Prostatic Symptom Score (IPSS) was 
used on 537 patients. The variables were age, weight and size, BMI, prostatic volume 
measurement by ultrasound, prostate-specific antigen (PSA), and finasteride treatment. 
Descriptive statistic was used, Cronbach's alpha, Fisher's exact test, and Chi-square. Results: One 
hundred fulfilled inclusion criteria. Mean values were age 68.73 years, weight 84.98 kg, size 1.61 
m, BMI 32.62, ultrasonographic prostatic size was 69.09 cm3, and PSA 1.94 ng/dl. The IPSS was 
severe in 3.6% (Group 1), 17.6% (Group 2); moderate 72% (Group 1), 70.5% (Group 2); and mild 
33.3% (Group 1), 11.7% (Group 2), with significant differences between both groups (p = 0.05). 
Differences between values of prostatic volume and BMI did not show statistical significance (p ≥ 
0.05). Conclusion: Statistical association between obesity and severe obesity and lower urinary 
tract symptoms is positive. © 2020 Academia Mexicana de Cirugía. Published by Permanyer. This is 
an open access article under the terms of the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Relationship meaningfulness and social loafing in Mexican workers  

Hernandez-Pozas O. 

Article 

Purpose: This paper examines social loafing (SL) in Mexican workers, introducing relationship 
meaningfulness (RM) and revisiting the impact of expectation on co-workers (ECW) and task 
meaningfulness (TM) on SL. Design/methodology/approach: This research study used 697 
questionnaires reporting results on descriptive statistics, correlations and the analysis of variance 
(ANOVA). Findings: Results indicated that ECW, RM and SL are negatively related and there is no 
significant relationship between TM and SL for the Mexican sample. Research 
limitations/implications: This paper links three relevant fields: SL, work meaningfulness (WM) and 
Latin American management and expands workplace theories of effort by adding RM and 
demonstrating this negatively relates to SL. Also, by showing RM may be more relevant than TM 
on reducing SL in Mexican workers. Practical implications: This paper assists in the control for 
conditions that can cause SL and helps to devise interventions that motivate Mexican workers. 
Originality/value: Novelty resides in the inclusion of RM as a new variable in SL studies. Also, in 
showing how RM fits better than TM as means to motivate Mexican workers, connecting with 
WM. Finally, proving relevance of examining co-workers and not only supervisors' evaluations. © 
2020, Emerald Publishing Limited. 
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Relative absorptive capacity as a booster of innovation in an automotive 
cluster 

Zapata-Cantu L., Rialp J., Rodríguez A.O. 

Article 

Purpose: This study aims to address the relevance of the mediating role of the relative absorptive 
capacity (ACAP-R) in the relation between absorptive capacity and innovation, contributing to a 
better understanding of innovation in a business network. Participants’ firms in this study are part 
of the supply network of an automotive cluster. Design/methodology/approach: The study is 
developed in 225 companies that are part of the supply network of an automotive cluster in 
Mexico. A survey was applied to key firm informants who had been involved on processes of 
innovation, quality or continuous improvement. During data analysis, structural equation 
modeling was implemented with the support of SmartPLS 3.0 to understand the mediation role of 
relative absorptive capacity as a novel insight of innovation in a Mexican cluster. Findings: The 
results demonstrate the partial mediator role of the ACAP-R among the absorptive capacities and 
the level of innovation of the companies that make up the network studied. The findings represent 
an approach to the understanding of one of the key dynamic capacities in the innovation process 
and, thus, to the competitiveness of organizations, which has scarcely been studied from the 
perspective of business networks. Research limitations/implications: The limitations of the 
research focus on the fact that the source of information in the surveys comes, in most cases, from 
the opinion of a key informant per unit surveyed, which is why there is a certain margin of 
subjectivity that could be reduced if there is more than one source of information in the same 
organization. It is also considered important that the information offered by the suppliers could be 
complemented by the opinion of clients. This would provide a more complete view of the 
circularity of information involved in inter-organizational exchanges. Originality/value: The 
findings provide useful insights not only in terms of understanding the link between absorptive 
capacity and innovation, but also how to improve levels of innovation through knowledge 
exchanges that occur during the participation of suppliers and customers in a business network. 
Firms with high levels of ACAP are more likely to recognize the opportunity to benefit from 
external knowledge and to participate intensely in collaborative efforts. That is, technological 
similarity or similar knowledge base between source or recipient firms impacts their innovation. © 
2020, Emerald Publishing Limited. 
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Relay Probing for Millimeter Wave Multi-Hop D2D Networks 

Mohamed E.M., Elhalawany B.M., Khallaf H.S., Zareei M., Zeb A., Abdelghany M.A. 

Article 

The communications in the millimeter wave (mmWave) band, e.g., WiGig (60 GHz), is considered 
as one of the main components of 5G and beyond 5G (B5G) networks. However, it is characterized 
by short range transmissions along with high susceptibility to path blockage, e.g., human 
shadowing. Thus, mmWave multi-hop relaying using device to device (D2D) connections turns to 
be an efficient solution to extend its communication range and to route around blockages. In this 
context, relay probing is essential to discover/explore the candidate multi-hop routes from source-
to-destination and then select the best route among them. However, a trade-off exists between 
relay probing and the required overhead coming from mmWave beamforming training. In this 
paper, taking advantage of the multi-band μ W/mmWave relay nodes, an efficient multi-hop relay 
probing scheme is proposed for mmWave D2D routing. In this scheme, the collected μ W received 
signal strengths (RSSs) among the distributed relay nodes are used to estimate the probability of 
their mmWave signal-to-noise power ratios (SNRs) while considering line-of-sight (LOS) and non-
LOS (NLOS) path availabilities. Then, based on a proposed probabilistic metric, a hierarchical 
search algorithm is proposed to jointly discover the relay nodes along the candidate multi-hop 
routes and enumerate the number of routes expected to maximize the spectral efficiency of the 
whole path from source-to-destination. This is done in an offline phase, and only the relay nodes 
located within the pre-selected multi-hop routes are requested to do online relay probing. 
Numerical analysis confirms the superiority of the proposed mmWave multi-hop relay probing 
scheme over the candidate techniques. © 2013 IEEE. 
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Release mechanisms of bioactive compounds in fruits submitted to high 
hydrostatic pressure: A dynamic microstructural analysis based on prickly 

pear cells 

Gómez-Maqueo A., Welti-Chanes J., Cano M.P. 

Article 

High hydrostatic pressure (HHP) promotes the release of bioactive compounds from their 
intracellular compartments making them more bioaccessible. Our aim was to propose a schematic 
tissue model to explain the release mechanisms of betalains and phenolic compounds in vegetable 
cells submitted to HHP by analyzing cell microstructure, cell morphology, cell viability and the 
localization of bioactive compounds in prickly pear fruits. Prickly pear slices were pressurized at 
100, 350 and 600 MPa at 20 °C. Chlorenchyma cells (in peels) and parenchyma cells (in pulps) were 
analyzed by transmission electron microscopy, confocal laser scanning microscopy and optical 
microscopy. After pressurization, the respiration and ethylene production of processed fruits were 
measured every 6 h (during storage at 16 °C and 75% RH for 24 h). In chlorenchyma cells, HHP 
ruptured betalain-storing vesicles in the cytoplasm and possibly increased the activity of 
endogenous enzymes. Contrarily, HHP released betalains from the vacuoles of parenchyma cells 
due to breaking of the tonoplast where they presented higher stability. In both tissues, phenolic 
compounds were released from cell walls with increasing pressure and enhanced by cell wall 
ultrastructural modifications (100 MPa), rupture (350 MPa) and the rearrangement of 
microfibrillated cellulose (600 MPa). Prickly pears submitted to HHP presented advanced 
senescence marked by considerable ethylene increase and the gradual loss of CO2 production 
after 6 h. Cells were viable at 100 MPa by conserving intact cell membranes and after 24 h their 
respiration rates presented no significant differences compared to controls therefore indicating 
the possibility of synthesis of bioactive compound as a response to abiotic stress. We have 
proposed a new approach for analyzing the effects of HHP and have identified the storing of 
betalains in vesicles located in the cytoplasm of chlorenchyma cells for the first time. This study is 
the first to fathom the dynamic morphological changes and release mechanisms of bioactive 
compounds in vegetable cells subjected to HHP. © 2019 Elsevier Ltd 
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Relevance of epidemiological surveillance in travelers: An imported case of 
leishmania tropica in Mexico 

Fernández-Figueroa E.A., Sánchez-Montes S., Miranda-Ortíz H., Mendoza-Vargas A., Cervantes-
Sarabia R., Cárdenas-Ovando R.A., Ruiz-Remigio A., Becker I. 

Article 

We report the case of a patient with cutaneous leishmaniasis who showed a rapidly progressing 
ulcerative lesion after traveling to multiple countries where different Leishmania species are 
endemic. Diagnosis of Leishmania tropica, an exotic species in Mexico was established by using 
serological and molecular tools. © 2020, Instituto de Medicina Tropical de Sao Paulo. All rights 
reserved. 
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Religious Basis of Party Identification in Latin America: Denominations and 
Dimensions 

Díaz Domínguez A. 

Article 

Religious denominations, such as Catholics, Mainline Protestants, and Evangelicals, and religious 
dimensions, such as religiosity and moral traditionalism, emerge as predictors of identification 
with any political party in Latin America. Religious denominations are positively associated to 
partisanship when compared to those who do not belong to any church, arguably due to their role 
as social anchors. Religiosity increases party identification, whereas moral values diminishes it. The 
former arguably entails socialization and deliberation, enhancing identification with any political 
party, whereas the latter is associated to citizens who arguably see moral traditionalism as a 
nonpolitical issue. Data come from 18 countries of the 2016 round of the Americas Barometer 
surveys. © 2020, Springer Nature Switzerland AG. 
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Remaining useful life estimation based on detection of explosive changes: 
Analysis of bearing vibration 

Barraza-Barraza D., Tercero-Gómez V.G., Eduardo Cordero-Franco A., Beruvides M.G. 

Article 

The monitoring of condition variables for maintenance purposes is a growing trend amongst 
researchers and practition-ers where decisions are based on degradation levels. The two 
approaches in Condition-Based Maintenance (CBM) are di-agnosing the level of degradation 
(diagnostics) or predicting when a certain level of degradation will be reached (prognos-tics). Using 
diagnostics determines when it is necessary to perform maintenance, but it rarely allows for 
estimation of future degradation. In the second case, prognostics does al-low for degradation and 
failure prediction, however, its major drawback lies in when to perform the analysis, and exactly 
what information should be used for predictions. This en-cumbrance is due to previous studies 
that have shown that degradation variable could undergo a change that misleads these 
calculations. This paper addresses the issue of identifying explosive changes in condition variables, 
using Control Charts, to determine when to perform a new model fitting in order to obtain more 
accurate Remaining Useful Life (RUL) estimations. The diagnostic-prognostic methodology allows 
for discarding pre-change observations to avoid contamina-tion in condition prediction. In addition 
the performance of the integration methodology is compared against adaptive au-toregressive 
(AR) models. Results show that using only the observations acquired after the out-of-control signal 
produces more accurate RUL estimations. © 2020, Prognostics and Health Management Society. 
All rights reserved. 
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Removal of Cr(VI) from water by adsorption using low cost clay-perlite-iron 
membranes 

López Zavala M.Á., Romero-Santana H., Monárrez-Cordero B.E. 

Article 

Due to commercial membranes are costly and the energy required to operate them is high, there 
is an urgent need to develop alternative technologies based on earth's crust abundant materials, 
low operating and maintenance costs and that do not require post processing of residues. Thus, in 
this work, first removal of Cr(VI) in clay, perlite and clay-perlite-iron suspensions was assessed. 
Then, ceramic type membranes made of clay-perlite-iron were prepared to remove Cr(VI) from 
surface water for human consumption. Membranes of 7 cm in diameter and 1 cm in thickness 
were prepared varying the amount of iron filings in the clay-perlite matrix from 0, 0.5, 1 and 1.5 
wt.%, all sintered at 950 °C. Then, Cr(VI) surface water solutions were filtered under vacuum (50.7 
K Pa). Performance of membranes was evaluated based on the Cr(VI) adsorption capacity and 
removal efficiency. Additionally, other parameters such as turbidity, pH, electrical conductivity, 
cations and anions content were monitored. Results show that membranes prepared with 1.5 
wt.% of iron filings reached the highest adsorption capacity (0.122 mg/g) and the greatest removal 
efficiency (> 99%), similar to that obtained in clay-perlite-iron suspensions where a removal 
efficiency of 100% was obtained at pH 2, when the content of iron filings was greater than 1 g. The 
adsorption process in the ceramic membrane modules was better described by the Langmuir 
model, furthermore, the Cr(VI) adsorption in the clay-perlite-iron ceramic membranes is a 
multilayer physisorption process occurring in the outer surface of the membrane material. © 2020 
The Author(s) 
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Removal of pharmaceutically active compounds (PhACs) and bacteria 
inactivation from urban wastewater effluents by UVA-LED photocatalysis 

with Gd3+ doped BiVO4 

Orona-Návar C., Levchuk I., Moreno-Andrés J., Park Y., Mikola A., Mahlknecht J., Sillanpää M., 
Ornelas-Soto N. 

Article 

In this study, gadolinium doped bismuth vanadate powders were synthesized, characterized, and 
tested as a potential photocatalyst for the removal of pharmaceutically active compounds (PhACs) 
and bacterial inactivation in a real wastewater effluent using UVA as irradiation source. X-ray 
diffraction (XRD) and X-ray photoelectron spectroscopy (XPS) studies revealed that the bismuth 
vanadate system was successfully doped with 4% of gadolinium in molar mass leading to the 
formation of a heterostructured photocatalyst. Up to 98.3 % of diclofenac was removed from pure 
water after 120 min through photocatalysis. However, the photocatalytic performance of the 
photocatalyst on wastewater effluent was rather variable due to the complexity of the matrix 
where 22 different PhACs were detected by means of Ultra Performance Liquid Chromatography-
Triple Quadrupole Mass Spectrometry (UPLC-QqQ-MS/MS). High photocatalytic removal efficiency 
(80–100%) was observed for some of the studied PhACs (e.g. naproxen and furosemide) whereas 
moderate efficiency (40–70%) was observed for others (e.g. acetaminophen and azithromycin) 
after 180 min (UVA dose = 139.5 Wh m−2, t30W = 279 min-1). Some of the studied PhACs like 
clarithromycin and Ibuprofen showed poor removal efficiency (&lt; 30 %). In disinfection tests, 
Total coliforms, Escherichia coli, Enterococci, and Klebsiella pneumoniae showed inactivation after 
direct UVA LED photolysis. Nevertheless, higher inactivation was achieved for Enterococci in the 
presence of the synthesized photocatalyst showing an increase of 41.1 % in kmax. © 2020 Elsevier 
Ltd 
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Reorder point for the EOQ inventory model with imperfect quality items 

Nobil A.H., Sedigh A.H.A., Cárdenas-Barrón L.E. 

Article 

In today's competitive business environment, every manufacturing organization desires to 
produce good quality items. Likewise, customers are also more concern with the quality of the 
item, which led to the increased competition among the organizations in ensuring that 
manufacturers are producing high-quality items. However, in reality, every manufacturing system 
encounters flawed productions. Keeping this in mind, there exists an economic batch quantity 
inventory model indicting should any received or produced items are imperfect. The study 
triggered a significant trend towards the economic lot size model for imperfect items. This 
research calculates optimal reorder point for Salameh and Jaber [12]’s inventory model, which is a 
critical milestone for managers to determine the appropriate timing of an order. Then, a numerical 
example is solved to obtain the optimal reorder point under different situations. In this study we 
obtained the reorder point and managerial decisions to control system volatility. © 2020 THE 
AUTHORS 
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Replacement relations for elastic composite materials having different 
matrices and related problems 

Trofimov A., Markov A., Sevostianov I. 

Article 

For the first time, explicit closed form relations between overall elastic properties of two 
composite materials with the same microstructure and properties of inhomogeneities but 
different matrices are derived. Based on this result, we developed an innovative methodology that 
allows evaluation of the elastic properties of small particles—the problem of crucial importance in 
geophysics, mechanics of nanocomposites, biomechanics, etc. The particles are treated as isolated 
inhomogeneities in two matrix composites that differ by shear moduli (and the same Poisson’s 
ratio) of their matrices, and inversion of the replacement relations leads to explicit formulas for 
particles’ elastic constants. The theoretical model is verified numerically. © 2020, Springer-Verlag 
GmbH Austria, part of Springer Nature. 
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Replenishment of imperfect items in an EOQ inventory model with partial 
backordering 

Taleizadeh A.A., Khanbaglo M.P.S., Cárdenas-Barrón L.E. 

Article 

This paper deals with an inventory model in which a percent of the items in the lot is imperfect. 
The supplier is far from the buyer. After the reception of the order, immediately the products are 
inspected and imperfect items are identified. Due to the fact that supplier is located at long 
distance and the demand is needed to cover, the imperfect items are replenished by perfect ones 
from a local supplier at higher cost. In addition, the imperfect items are withdrawn and sold at a 
salvaged price as second-degree items. The shortage is allowed and partially backordered. The 
following three cases are considered: Case I. The reordered items are received when inventory 
level is zero; Case II. The reordered items are received when the backordered quantity is equal to 
the imperfect items quantity; and Case III. The reordered items are received when shortage is still 
remained. These cases are studied and analyzed in detail. In each case, the aim is to obtain the 
optimal value of the length period and the percent of period duration in which the inventory level 
is positive. A numerical example is presented to show the applicability of proposed inventory 
model. The results show that Case I has the lowest holding and shortage cost, so the total benefit 
is higher than the other two cases. © 2020 EDP Sciences, ROADEF, SMAI. 
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Residential Refrigerator Performance Based on Microbial Indicators of 
Ground Beef Preservation Assessed Using Predictive Microbiology Tools 

de la Cruz Quiroz R., Rodriguez-Martinez V., Velazquez G., Perez G.M., Fagotti F., Welti-Chanes J., 
Torres J.A. 

Article 

The aim of this study was to develop a refrigerator performance assessment procedure based on 
the temperature (2 × 106 values) of ground beef stored in its bottom drawer set to Fresh Meat (0 
°C). Effects analyzed were ambient temperature (LT, 21.1 °C/HT, 32.2 °C), food load (LL, 22.5 
kg/HL, 39.0 kg), door openings, and refrigerator compressor mode (SS, single speed/VS, variable 
speed). Published predictive microbiology models for exponential growth and ground beef 
temperature (48-h tests) were used to define absolute (API) and relative preservation indicators 
(RPI). For VS mode, API (log CFU/g) ranged from 1.7 (LT/LL) to 3.1 (HT/HL) for Listeria 
monocytogenes and 1.6 to 2.5 for Pseudomonas putida. Ground beef temperature reductions with 
minimum freezing risk yielded significantly lower API values indicating the need for refrigerator 
settings below 5 °C. Probabilistic analysis considering the model and temperature measurement 
variability confirmed this need. At 2 °C as recommended for ground beef storage, API2°C would be 
1.1 (L. monocytogenes) and 1.4 logCFU/g (P. putida). RPI defined as the ratio of experimental API 
over API2°C yielded values &gt; 1 confirming that a refrigerator control logic must consider 
preservation in addition to energy use compliance. In this study, SS outperformed energy-efficient 
VS compressors; however, compressor optimization considering energy use and food preservation 
would favor the latter. In conclusion, API and RPI values were effective tools to assess the 
microbial food preservation performance of a refrigerator and its use could be extended to 
analyze any segment of the refrigerated food distribution chain. Transforming time-temperature 
data into microbial performance indicators is practical and cost-effective. © 2020, Springer 
Science+Business Media, LLC, part of Springer Nature. 
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Resistance and praxis in the making of feminist solidarity: A conversation 
with Cynthia Enloe 

Prasad A., Zulfiqar G. 

Article 

Ajnesh Prasad and Ghazal Zulfiqar had the opportunity to interview Professor Cynthia Enloe — 
feminist, social justice activist and the plenary speaker for the Critical Management Studies 
division at the 2019 Annual Meeting of the Academy of Management. The contents of the 
interview are presented in this article. The interview is based on an initial set of preliminary 
questions that Ajnesh and Ghazal posed to Cynthia over multiple email exchanges between 22 
May and 3 June 2020 as well as a nearly three-hour interview on 9 June 2020, which was recorded 
and transcribed into verbatim text. As the three individuals involved were located in different 
parts of the world during the ongoing global pandemic — Cynthia was in Boston (United States), 
Ajnesh was in Victoria (Canada) and Ghazal was in Lahore (Pakistan) — the interview was 
organized virtually using Zoom. The thought-provoking interview covers a wide range of topics, 
from current debates over race and COVID-19 to feminist solidarity-building among culturally 
disparate communities to the potential of management and organization studies scholars to 
mobilize their research and teaching in efforts to transform current configurations of gendered 
social relations. © 2020 John Wiley & Sons Ltd 
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Restricted Mad Families 

Guzmán O., Hrušák M., Téllez O. 

Article 

Let be an ideal on ω. By cov we denote the least size of a family such that for every infinite there is 
for which is infinite. We say that an AD family is a MAD family restricted to if for every infinite 
there is such that. Let a be the least size of an infinite MAD family restricted to. We prove that If 
{a,cov then a, and consequently, if is tall and then a {a,cov. We use these results to prove that if c 
then o and that as{a,non. We also analyze the problem whether it is consistent with the negation 
of CH that every AD family of size ω1 can be extended to a MAD family of size ω1. © 2019 The 
Association for Symbolic Logic. 
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Resveratrol Prevents Right Ventricle Remodeling and Dysfunction in 
Monocrotaline-Induced Pulmonary Arterial Hypertension with a Limited 

Improvement in the Lung Vasculature 

Vázquez-Garza E., Bernal-Ramírez J., Jerjes-Sánchez C., Lozano O., Acuña-Morín E., Vanoye-Tamez 
M., Ramos-González M.R., Chapoy-Villanueva H., Pérez-Plata L., Sánchez-Trujillo L., Torre-Amione 

G., Ramírez-Rivera A., García-Rivas G. 

Article 

Pulmonary arterial hypertension (PAH) is a life-threatening disease that is characterized by an 
increase in pulmonary vascular pressure, leading to ventricular failure and high morbidity and 
mortality. Resveratrol, a phenolic compound and a sirtuin 1 pathway activator, has known dietary 
benefits and is used as a treatment for anti-inflammatory and cardiovascular diseases. Its 
therapeutic effects have been published in the scientific literature; however, its benefits in PAH 
are yet to be precisely elucidated. Using a murine model of PAH induced by monocrotaline, the 
macroscopic and microscopic effects of a daily oral dose of resveratrol in rats with PAH were 
evaluated by determining its impact on the lungs and the right and left ventricular function. While 
most literature has focused on smooth muscle cell mechanisms and lung pathology, our results 
highlight the relevance of therapy-mediated improvement of right ventricle and isolated 
cardiomyocyte physiology in both ventricles. Although significant differences in the pulmonary 
architecture were not identified either micro- or macroscopically, the effects of resveratrol on 
right ventricular function and remodeling were observed to be beneficial. The values for the 
volume, diameter, and contractility of the right ventricular cardiomyocytes returned to those of 
the control group, suggesting that resveratrol has a protective effect against ventricular 
dysfunction and pathological remodeling changes in PAH. The effect of resveratrol in the right 
ventricle delayed the progression of findings associated with right heart failure and had a limited 
positive effect on the architecture of the lungs. The use of resveratrol could be considered a future 
potential adjunct therapy, especially when the challenges to making a diagnosis and the current 
therapy limitations for PAH are taken into consideration. © 2020 Eduardo Vázquez-Garza et al. 
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Retailer's optimal ordering policy for deteriorating items under order-size 
dependent trade credit and complete backlogging 

Tiwari S., Cárdenas-Barrón L.E., Shaikh A.A., Goh M. 

Article 

The retail inventory management literature generally assumes that suppliers seek to stimulate 
demand by offering retailers a delay in payment. In practice, however, suppliers tend to offer 
retailers a partial delay in payment. To accommodate this possibility, this paper establishes an 
economic order quantity inventory model for deteriorating items, with allowable shortages and 
permissible partial delay in payment based on the order quantity. This paper presents theoretical 
results to determine the optimal replenishment time and the length of time for the stock to draw 
down completely, and with these time values the optimal ordering and backlogging policies are 
calculated for the retailer in order to minimize the total inventory cost per unit time. The optimal 
solutions are obtained analytically. The inventory model is validated numerically. A sensitivity 
analysis of the optimal solution with respect to the parameters of the inventory system and 
managerial insights are given. The proposed inventory model reduces to some existing inventory 
models. © 2018 Elsevier Ltd 
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Retailing technology: do consumers care? 

Valdez Cervantes A., Franco A. 

Article 

Purpose: Disruptive retailing technologies improve productivity and cost optimization, but there is 
a lack of academic literature about their effects on shoppers’ perceptions and behaviors. This 
paper aims to develop and test a conceptual model regarding the effects of retail technology on 
store image and purchase intentions and to measure how human interaction services (HIS) 
moderate this relationship. Two relevant retail technologies are explored. 
Design/methodology/approach: The results of this study indicate that retailing technology has 
notable influences on consumer perceptions. Thus, shopping technologies improve store image 
perceptions and increase purchase intention, moderated by HIS. Research limitations/implications: 
Future field experiments in actual stores should attempt to corroborate the results of this study 
and offer greater internal validity. Practical implications: The results should help reduce retailers’ 
resistance to technology adoption. In-store technology can help retailers leverage their store 
image and increase purchase intentions. HIS could offer a bridge between consumers and new 
technology. Originality/value: This paper is an original research paper, given that few research 
papers are experimentally based to measure consumer’s reactions to new technology 
implementation. © 2020, Alfonso Valdez Cervantes and Ana Franco. 
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Retention profile on the physicochemical properties of maize cooking by-
product using a tight ultrafiltration membrane 

Castro-Muñoz R. 

Article 

Maize cooking water is a common by-product of the agro-food processing industries. Such by-
product is a current case of study for the research community. The present study analyzed the 
physicochemical properties of the extract during the ultrafiltration process at different weight 
reduction factor (WRF) values using a tight pore size membrane. The permeate samples coming 
from the filtration process were analyzed in terms of total soluble solids (TSS), total solids content 
(TSC), turbidity, pH, electrical conductivity, total polyphenols, total carbohydrates, and total 
organic carbon (TOC). At the end of the ultrafiltration process (WRF = 5), the retention efficiencies 
were of 100.0%, 78.4%, 30.5%, 32.6%, 43.8%, 75.9%, 79.9%, and 1.9% for TSS, TSC, turbidity, pH, 
conductivity, carbohydrates, TOC, and polyphenols, respectively. In this regard, it can be noticed 
that a significant quantity of the polyphenols contained in the initial extract was recovered in the 
permeate stream. According to the results, the selective filtration of this by-product by membrane 
technology represents a potential alternative for the recovery of its high-added value compounds. 
Finally, the highlighted results on polyphenol recovery are analyzed and discussed based on the 
separation process, molecule and membrane characteristics, and some other phenomena 
occurred in the recovery. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Retreating communities 

Cuevas L.A.H. 

Article 

Outlining a minimal retrospective on the debate of community in the contemporary French 
philosophy, in which the names of Georges Bataille, Maurice Blanchot, Jean-Luc Nancy and 
Philippe Lacoue-Labarthe are enclosed, the paper intends to walk into a practically untraveled 
path in this debate, which is: the nexus between ethnography (specifically that of Pierre Clastres) 
and philosophy. This in order to glimpse the concepts of retreating and friendship, set on the 
questioning of the common. © 2020, Universidad Nacional Autonoma de Mexico. All rights 
reserved. 
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Reversible sirolimus-induced pulmonary alveolar proteinosis in a renal 
transplant patient 

Hinojosa-González D., Dávila-González D., Salgado-Garza G., Flores-Villalba E. 

Article 

Pulmonary alveolar proteinosis (PAP) is characterized by accumulation of surfactant-like 
lipoprotein material within distal bronchioles and alveoli due to impaired clearance. Clinically, PAP 
presents with dyspnea and cough. A 58-year-old Hispanic man presented with 6 months of 
productive cough, weight loss, and progressively worsening dyspnea. He reported a long history of 
poorly controlled type 2 diabetes that led to diabetic nephropathy. The patient had a strong 
passive smoking history for over 30 years and exposure to woodsmoke. He had pulmonary 
tuberculosis in 2007 and 2012. In 2011, he was diagnosed with renal failure, was dialyzed for a 
year, and received a renal transplant in 2012. His posttransplant medication regimens included 
tacrolimus, mycophenolic acid, and prednisone. Six months after the transplant, he suffered graft 
rejection, managed with steroids and switching from tacrolimus to sirolimus. His physical 
examination demonstrated scattered inspiratory crackles, and a chest X-ray showed bilateral 
perihilar ground-glass opacities. PAP was diagnosed through lung biopsy, which showed 
eosinophilic granular infiltrate withing the alveoli. Sirolimus was switched back to tacrolimus 2 mg 
in September 2018. PAP diagnosis included hematoxylin and eosin and PAS. Clinical follow-up 
included oxygen saturation with pulse oximeter and chest X-rays. A 2-month follow-up showed 
only partial improvement in both symptoms and radiological findings. In January 2019, a follow-up 
showed complete radiological and symptomatologic resolution. After 5 months, the patient 
remains asymptomatic with adequate exertion tolerance. PAP remains a diagnosis of exclusion in 
patients undergoing immunomodulatory therapy with sirolimus and pulmonary symptoms. 
Reversal can be achieved by switching agents. © 2020 Indian Chest Society | Published by Wolters 
Kluwer - Medknow. 
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Review of prominent strategies for mapping CNNs onto embedded systems 

Arredondo-Velazquez M., Diaz-Carmona J., Barranco-Gutierrez A.-I., Torres-Huitzil C. 

Article 

Convolutional neural networks (CNN) have turned into one of the key algorithms in machine 
learning for content classification of digital images. Nevertheless, the CNN computational 
complexity is considerable larger than classic algorithms, thus, CPU- or GPU-based platforms are 
generally used for CNN implementations in many applications, but often do not fulfill portable 
requirements due to resources, energy and real-time constrains. Therefore, there is a growing 
interest on real time processing solutions for object recognition using CNNs mainly implemented 
on embedded systems, which are limited both in resources and energy consumption. An updated 
review of prominent reported approaches for mapping CNNs onto embedded systems is described 
in this paper. Two main solutions trends for reducing the hardware CNN workload are 
distinguished through a deduced taxonomy. One is focused on algorithm level solutions to reduce 
the number of multiplications and CNN coefficients. On the other hand, hardware level solutions 
goal is to achieve processing time, power consumption and hardware resources reduction. Two 
dominant hardware level design strategies are pointed out as oriented to either reducing the 
energy consumption and resources utilization meeting real-time requirements or increasing the 
throughput at the expense of resources utilization. Finally, two identified design strategies for CNN 
hardware accelerators are proposed as opportunity research areas. © 2003-2012 IEEE. 
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RF-PA Modeling of PAPR: A Precomputed Approach to Reinforce Spectral 
Efficiency 

Galaviz-Aguilar J.A., Vargas-Rosales C., Tlelo-Cuautle E. 

Article 

This paper introduces the measurement/modeling of a nonlinear RF power amplifier (PA) model 
extraction of spectral overlaps and peak-to-average power ratio (PAPR). The modeling consists of a 
weighted cubic-spline basis approach that preserves a relationship by its generic asymptotic 
properties under adequate PAPR regime to estimate signaling conditions. To jointly provide a 
data-driven model a field-programmable gate array (FPGA) testbed is proposed, in which a 
precomputed approach with deterministic signals is used to perform: (i) parameter estimation; (ii) 
adequate PAPR levels; (iii) reinforcement of sparsity data with extrapolation fitting; and (iv) FPGA 
implementation. Moreover, a technique for parameter identification is introduced to provide 
insights of a digital predistortion (DPD) PA model extraction with cubic-spline to efficiently 
improve the linearization performance. A theoretical analysis that states on the benefits from 
coefficients precomputation to preserve multiple-input multiple-output (MIMO) relationship with 
antenna selection technique estimation, is also proposed. Also, a Cholesky FPGA algorithm 
implementation to matrix inversion is validated, which aims to show the good numerical and 
computational complexity for up to 64\times 64 MIMO arrays. Experimental results prove a good 
accuracy and close agreement between the modeling and estimation yielding a reliable model 
with a little overfitting. © 2013 IEEE. 
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Rheological impact of using cellulose nanocrystals (CNC) in cement pastes 

Montes F., Fu T., Youngblood J.P., Weiss J. 

Article 

The rheology of cement pastes containing cellulose nanocrystals (CNC) was assessed. Nine CNC 
obtained from various sources were added to cement pastes. Cement pastes were made using 
Type I/II and Type V cement with CNC addition rates from 0.023 vol% –3.311 vol%, relative to dry 
cement. Pastes were made using water to cement ratios of 0.30, 0.35, and 0.40. A Bingham model 
was used to evaluate changes in yield stress. The goal of these experiments was to identify the 
characteristics of the CNC which impact rheological behavior. The results showed the rheological 
behavior of cement pastes with CNC was not strongly related to Zeta potential, average CNC 
particle length, nor the average CNC particle respect ratio. However, it was found that maximum 
yield stress reduction occurred at higher CNC dosages as water to cement ratio increased. In 
addition, the rheological measurements suggested that at lower dosages (<0.2%), CNC behaved 
more like a water reducing admixture, reducing the yield stress up to 54%, while at higher dosage 
(more than 0.5%), CNC increased the paste yield stress, similar to certain viscosity modifying 
admixtures. © 2019 Elsevier Ltd 
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Ribonuclease A modification with poly[N-(2-hydroxypropyl)methacrylamide] 
copolymers: new route of synthesis and purification 

Sánchez-Trasviña C., Mayolo-Deloisa K., Rito-Palomares M. 

Article 

BACKGROUND: N-(2-Hydroxypropyl)methacrylamide (HPMA), a synthetic polymer, has 
biocompatible features that allow it to be used as a drug carrier and used in drug delivery systems; 
however, its potential as a protein drug carrier has not been completely exploited. This study 
provides a new conjugation pathway to obtain HPMA–protein conjugates and, the use of 
hydrophobic interaction chromatography (HIC) to separate polymer–protein conjugates exploiting 
the hydrophobicity change on the protein surface due to the conjugation. In this work, 
Ribonuclease A (RNase A, EC 3.1.27.5), with recognized therapeutic properties, was used as a 
model protein. RESULTS: HPMA was copolymerized with N-(3-aminopropyl)methacrylamide 
(APMA) and then activated with glutaraldehyde. The activation process raises copolymer 
hydrophobicity. Additionally, the HPMA–RNase A conjugation reaction was carried out at pH 5.1 
through reductive amination. At higher copolymer molecular weight (> 50 kDa), the conjugation 
does not occur whereas molecular weights between 30 and 50 kDa promote the conjugation 
reaction. The native protein was separated from modified protein using HIC and conjugates with a 
narrow molecular weight were obtained. CONCLUSIONS: RNase A can be conjugated with HPMA–
APMA copolymer, activated with glutaraldehyde, through reductive amination. This represents an 
alternative to previous conjugation reactions. Moreover, the molecular size of the copolymer 
impacts strongly in the conjugation reaction. The HPMA–RNase A conjugates can be separated 
employing HIC and, it is possible to obtain conjugates with a narrow molecular weight dispersion. 
This work proposes a new conjugation pathway and purification process in route to developing 
chromatographic alternatives to efficiently separate HPMA–protein conjugates. © 2020 Society of 
Chemical Industry. © 2020 Society of Chemical Industry 
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Rising arsenic concentrations from dewatering a geothermally influenced 
aquifer in central Mexico 

Knappett P.S.K., Li Y., Loza I., Hernandez H., Avilés M., Haaf D., Majumder S., Huang Y., Lynch B., 
Piña V., Wang J., Winkel L., Mahlknecht J., Datta S., Thurston W., Terrell D., Kirk Nordstrom D. 

Article 

This study identifies causes of rising arsenic (As) concentrations over 17 years in an inter-montane 
aquifer system located just north of the Trans-Mexican-Volcanic-Belt in the Mesa central 
physiographic region that is extensively developed by long-screened production wells. Arsenic 
concentrations increased by more than 10 µg/L in 14% (3/22) of re-sampled wells. Similarly, in a 
larger scale analysis wherein As concentrations measured in 137 wells in 2016 were compared to 
interpolated, baseline concentrations from 246 wells in 1999, As concentrations rose more than 
10 µg/L in 30% of wells. Between 1999 and 2016, the percentage of all wells sampled in each 
basin-wide sampling campaign exceeding the World Health Organization's 10 µg/L drinking water 
limit increased from 38 to 64%. Principal Components Analysis (PCA), step-wise multiple 
regression, and Random Forest modeling (RF) revealed that high As concentrations are closely 
associated with high pH and temperature, and high concentrations of fluoride (F), molybdenum 
(Mo), lithium (Li), sodium (Na) and silica (Si), but low calcium (Ca) and nitrate (NO3) 
concentrations. Pumping-induced mixing with hot, geothermally impacted groundwater generates 
alkaline water through hydrolysis of silicate minerals. The rising pH converts oxyanion sorption 
sites from positive to negative releasing As (and Mo) to pore waters. The negative correlation 
between nitrate and As concentrations can be explained by conservative mixing of shallow, young 
groundwater with geothermally influenced groundwater. Therefore water carrying an 
anthropogenic contaminant dilutes water carrying geogenic contaminants. This process is enabled 
by long well screens. Over-exploitation of aquifers in geothermal regions for agriculture can drive 
As concentrations in water from production wells to toxic levels even as the total dissolved solids 
remain low. © 2020 
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Risk factors associated with developing urinary tract infections caused 
 by superbugs 

Chavolla-Canal A.J., González-Mercado M.G. 

Article 

BACKGROUND: The recent appearance of pandrug resistance due to superbugs has become 
relevant in patients with urinary tract infections. Some risk factors have been described, but there 
are few studies published on the topic. AIM: To analyze the risk factors related to urinary tract 
infections due to superbugs in the Mexican population. MATERIALS AND METHODS: In a 
descriptive, retrospective study, the medical records of patients that had urine cultures within the 
time frame of January 2007 to June 2015 were analyzed. The study variables were: Sex, age, place 
of treatment, related diseases, prior surgeries, service in charge of the patient, reason for 
hospitalization, transfusion, treatment, indwelling urinary catheter, control culture, and death. 
Descriptive statistics were used for the data analysis. RESULTS: Thirty-one patients with superbug 
urinary infections were registered in the study. The most frequently isolated microorganism was 
Pseudomonas aeruginosa, predominating in men and advanced-age patients. Diabetes and high 
blood pressure were the most prevalent diseases. A history of transfusions and urinary catheter 
placement were risk factors associated with infection and mortality. Cephalosporins were the 
most widely prescribed antibiotics and the general mortality rate was 38.7%. CONCLUSION: More 
research is needed on this topic, given the worldwide impact of infections that are resistant to the 
majority of drugs on antibiotic panels. The present study provided valuable information on the risk 
factors associated with the devastating phenomenon of pandrug resistant infection caused by 
superbugs. © 2018 Sociedad Mexicana de Urologia. Colegio de Profesionistas A.C. All rights 
reserved. 
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Risks and opportunities for the progress of digitalization in Mexico 

Casalet M., Stezano F. 

Article 

The aim of this research is to identify Mexico’s current conditions for the incorporation of the 
changes derived from the processes of increasing digitization into its productive sector, called 
Industry 4.0. To achieve this goal, this work uses the results obtained from a survey questionnaire 
answered by qualified technological and productive informants with the purpose of identifying the 
perspectives of firms initiating this transformation. The selection of information units was based 
on a theoretical sample (not statistically representative), a methodological feature that forced us 
to analyze carefully the data collected. The results reached show that, from the perspective of the 
actors involved, the innovative structure in Mexico presents serious limitations in terms of 
technical and organizational capabilities of the firms to incorporate digital technologies in their 
production processes. This paper proposes a first exploratory analysis on the visions of Mexican 
firms and intermediary organizations that deals with the increasing technical and organizational 
challenges of the new digital technologies. This article provides analytical and empirical inputs for 
the analysis of the opportunities that Mexican firms have to incorporate these new technical 
trends. Finally, the work highlights critical institutional and governance aspects for the debate of 
national industrial and innovative policy agendas. © 2020 Informa UK Limited, trading as Taylor & 
Francis Group. 
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RNA-seq profiling of skin in temperate and tropical cattle 

Morenikeji O.B., Ajayi O.O., Peters S.O., Mujibi F.D., de Donato M., Thomas B.N., Imumorin I.G. 

Article 

Skin is a major thermoregulatory organ in the body controlling homeothermy, a critical function 
for climate adaptation. We compared genes expressed between tropical- and temperate-adapted 
cattle to better understand genes involved in climate adaptation and hence thermoregulation. We 
profiled the skin of representative tropical and temperate cattle using RNA-seq. A total of 
214,754,759 reads were generated and assembled into 72,993,478 reads and were mapped to 
unique regions in the bovine genome. Gene coverage of unique regions of the reference genome 
showed that of 24,616 genes, only 13,130 genes (53.34%) displayed more than one count per 
million reads for at least two libraries and were considered suitable for downstream analyses. Our 
results revealed that of 255 genes expressed differentially, 98 genes were upregulated in 
tropically-adapted White Fulani (WF; Bos indicus) and 157 genes were down regulated in WF 
compared to Angus, AG (Bos taurus). Fifteen pathways were identified from the differential gene 
sets through gene ontology and pathway analyses. These include the significantly enriched 
melanin metabolic process, proteinaceous extracellular matrix, inflammatory response, defense 
response, calcium ion binding and response to wounding. Quantitative PCR was used to validate 
six representative genes which are associated with skin thermoregulation and epithelia 
dysfunction (mean correlation 0.92; p < 0.001). Our results contribute to identifying genes and 
understanding molecular mechanisms of skin thermoregulation that may influence strategic 
genomic selection in cattle to withstand climate adaptation, microbial invasion and mechanical 
damage. Copyright © 2020 Korean Society of Animal Sciences and Technology. This is an Open 
Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 
License (http://creativecommons.org/licenses/bync/4.0/) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original work is 
properly cited. 

Morenikeji O.B., Ajayi O.O., Peters S.O., Mujibi F.D., de Donato M., Thomas B.N., Imumorin I.G., (2020). RNA-
seq profiling of skin in temperate and tropical cattle. Journal of Animal Science and Technology, vol. 62, pp. 
141-158. ISSN: 15989429.



Robust Gradient Estimator for Unknown Frequency Estimation in Noisy 
Environment: Application to Grid-Synchronization 

Ahmed H., Salgado I., Chairez I., Benbouzid M. 

Article 

Grid-connected converters are an important class of power electronic systems. Many power and 
energy applications require grid-connected converters. To control grid-connected converters, 
precise information of the grid voltage frequency and phase are required. Gradient estimators can 
be very useful in this regard. They are suitable to estimate the frequency and phase of the grid 
voltage signal. Various gradient estimators are already available in the literature e.g. regression-
based techniques. However, most of them are designed by using the instantaneous estimation 
error as the cost-function. This amplifies the effect of noise in the estimated parameters. To 
overcome this issue, an integral cost-function is considered in this paper. The integral cost-
function tries to minimize the estimation error over the integration window leading to reduce the 
effect of noise in the estimated frequency and phase. Moreover, the cost-function uses tunable 
forgetting factor to give more importance to recent data. The proposed gradient estimator 
assumes the grid frequency to be constant. However, in practice the frequency is variable with 
known nominal value. To overcome this problem, a frequency estimation block is coupled with the 
gradient estimator. The frequency estimation block uses the idea of phase-based frequency 
estimation. Comparative numerical simulation and experimental studies are performed to 
demonstrate the suitability of the proposed technique over three other advanced techniques from 
the literature. © 2013 IEEE. 
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Robust model predictive control based on interval predictor estimation 

Jianhong W., Ramirez-Mendoza R.A., He M., de Lozoya Santos J.J. 

Article 

When considering three uncertainties in one state space equation, the interval predictors are 
constructed for state estimation and prediction output respectively through our own algebraic 
computations. After applying this interval predictor of prediction output into robust model 
predictive control strategy, one min-max optimisation problem is solved to obtain the optimal 
control input. Max operation is used to embody that the prediction output is not a constant value, 
but one interval. Using the parabola property of the cost function in max operation, we derive that 
the max operation is one piecewise quadratic function, whose expansion needs more knowledge 
about some unknown variables. To avoid these knowledge about unknown variables, all control 
input and prediction output are regarded as decision variables simultaneously, then this robust 
model predictive control can be formulated as a quadratic programming problem with inequality 
constrained condition. © 2020 Inderscience Enterprises Ltd. 
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Robust model predictive control for a nanofluid based solar thermal power 
plant 

López-Bautista A.O., Flores-Tlacuahuac A., Gutiérrez-Limón M.A. 

Article 

Among the several technologies for solar energy recovery, parabolic solar collectors have emerged 
as one of the most promising due to their performance, which can be enhanced if nanofluids are 
employed as heat transfer fluids instead of the traditional alternatives. The inherent time-
dependent behavior of solar radiation profiles forces the solar thermal plants to be operated aided 
with controllers able to reject these strong disturbances. While traditional controllers can be 
employed for this aim, more advanced techniques such as Model Predictive Control are suggested 
since this optimal-control based method can be tuned to minimize operating costs, among some 
other features. The main objective of this work is to implement an MPC controller to a nanofluid-
based solar thermal power plant in order to evaluate its performance to reject disturbances on the 
solar radiation profile in an efficient manner. An off-line nonlinear programming optimization was 
deployed so we could compare the response of the on-line MPC implementation on a strict 
enough basis. Furthermore, the performance of MPC controllers is affected by how well does the 
modeling of the system is able to stick to reality, thus, it is important to test if the controller is 
robust enough to deal with uncertainty that might be introduced as modeling errors. Results 
indicate that MPC controllers are suitable for their implementation on these kinds of power plants 
since they steer the system to achieve desired conditions by smoothly manipulating the decision 
variable, even in the scenarios where a substantial cascade-effect modeling error was imposed in 
the parameters of the nanofluid. © 2020 
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Robust parking block segmentation from a surveillance camera perspective 

Hurst-Tarrab N., Chang L., Gonzalez-Mendoza M., Hernandez-Gress N. 

Article 

Parking block regions host dangerous behaviors that can be detected from a surveillance camera 
perspective. However, these regions are often occluded, subject to ground bumpiness or steep 
slopes, and thus they are hard to segment. Firstly, the paper proposes a pyramidal solution that 
takes advantage of satellite views of the same scene, based on a deep Convolutional Neural 
Network (CNN). Training a CNN from the surveillance camera perspective is rather impossible due 
to the combinatory explosion generated by multiple point-of-views. However, CNNs showed great 
promise on previous works over satellite images. Secondly, even though there are many datasets 
for occupancy detection in parking lots, none of them were designed to tackle the parking block 
segmentation problem directly. Given the lack of a suitable dataset, we also propose APKLOT, a 
dataset of roughly 7000 polygons for segmenting parking blocks from the satellite perspective and 
from the camera perspective. Moreover, our method achieves more than 50% intersection over 
union (IoU) in all the testing sets, that is, at both the satellite view and the camera view. © 2020 
by the authors. 
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Robust place recognition using convolutional neural networks  

Lugo Sánchez O.E., Sossa H., Zamora E. 

Article 

In this work, we propose using Convolutional Neural Network for place visual recognition. The 
work focuses on the identification and automatic extraction of interest regions from a query 
image. These regions are used to build an image encoding through a vector of locally aggregated 
descriptors, which is turn used for image recovery. Unlike other methods, where the entire image 
is used to create the encoding, our approach only uses the most important image interest regions. 
This provides better invariance to changes at extreme view points of view, lighting and occlusions. 
Another contribution of the work consists in the integration of a totally convolutional spatial 
transformer according to the convolutional neural network architecture. This transformer is used 
for normalizing these interest regions, which allows achieving a greater robustness during coding. 
A loss function is also proposed that is used to train the artificial neural network to identify 
automatically regions. To measure the efficiency of the proposed model, a variety of experiments 
were carried out with challenging data sets. The reported results show that the proposed method 
produces superior results than other state of the art methods. © 2020 Instituto Politecnico 
Nacional. All rights reserved. 
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Robust plug-and-play joint axis estimation using inertial sensors 

Olsson F., Kok M., Seel T., Halvorsen K. 

Article 

Inertial motion capture relies on accurate sensor-to-segment calibration. When two segments are 
connected by a hinge joint, for example in human knee or finger joints as well as in many robotic 
limbs, then the joint axis vector must be identified in the intrinsic sensor coordinate systems. 
Methods for estimating the joint axis using accelerations and angular rates of arbitrary motion 
have been proposed, but the user must perform sufficiently informative motion in a predefined 
initial time window to accomplish complete identifiability. Another drawback of state of the art 
methods is that the user has no way of knowing if the calibration was successful or not. To achieve 
plug-and-play calibration, it is therefore important that 1) sufficiently informative data can be 
extracted even if large portions of the data set consist of non-informative motions, and 2) the user 
knows when the calibration has reached a sufficient level of accuracy. In the current paper, we 
propose a novel method that achieves both of these goals. The method combines acceleration- 
and angular rate information and finds a globally optimal estimate of the joint axis. Methods for 
sample selection, that overcome the limitation of a dedicated initial calibration time window, are 
proposed. The sample selection allows estimation to be performed using only a small subset of 
samples from a larger data set as it deselects non-informative and redundant measurements. 
Finally, an uncertainty quantification method that assures validity of the estimated joint axis 
parameters, is proposed. Experimental validation of the method is provided using a mechanical 
joint performing a large range of motions. Angular errors in the order of 2° were achieved using 
125–1000 selected samples. The proposed method is the first truly plug-and-play method that 
overcome the need for a specific calibration phase and, regardless of the user’s motions, it 
provides an accurate estimate of the joint axis as soon as possible. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Role Assignment Analysis of an Assistive Robotic Platform in a High School 
Mathematics Class, Through a Gamification and Usability Evaluation 

Reyes G.E.B., López E., Ponce P., Mazón N. 

Article 

This project implements an assistive robotic platform in a mathematics high school class to 
support the professor’s teaching process while analyzing its performance by using a gamification 
approach and the Octalysis framework. The results obtained from this study evaluated both the 
platform usability and the general class perception from the students and the professors involved 
in the experimentation. This paper demonstrates that the implementation of a robotic platform as 
a supportive tool for the professor improves the class’ dynamism and the cooperative behavior of 
the students, by following the Octalysis approach. Finally, the results helped to determine a better 
role assignment for future cases where the professor implements a robotic platform during class, 
leaving the theoretical explanations and class control to the professor, and giving the robot the 
role of enhancing the activities and review exercises. © 2020, Springer Nature B.V. 
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Routine Microbiologic Studies of Pleural Fluid Specimens in Cancer Patients 

Bailey M., Eapen G., Ost D., Casal R.F., Jimenez C., Datar S., Molina S., Bashoura L., Faiz S.A., 
Balachandran D.D., Shannon V.R., Sheshadri A., Grosu H.B. 

Article 

Background: Patients who have pleural effusions typically undergo thoracentesis with examination 
of pleural fluid in their initial assessment. However, limited data are available on the diagnostic 
yield of pleural fluid bacterial cultures and fungal and acid-fast bacilli (AFB) smear and cultures in 
patients with cancer. Methods: We performed a retrospective cohort study of consecutive 
patients who had new onset pleural effusions and underwent an initial thoracentesis. The primary 
outcome was diagnostic yield of pleural fluid bacterial cultures and fungal and AFB smear and 
cultures. Results: Of 1637 patients, 1547 (94%) had evidence of active malignancy and 1359 (83%) 
had evidence of metastatic disease. Of the 1637 patients, 542 (33%) had high clinical suspicion of 
pneumonia within 14 days prior to thoracentesis. Only 14 patients (1.1%) had positive pleural fluid 
bacterial cultures, and only 6 of these positive cultures met the criteria for true pleural space 
infection. Conclusions: The incidence of positive results from pleural fluid bacterial, fungal, and 
AFB in cancer populations is very low. Unless there is a suspicion for infection, microbiological 
analysis should be ordered selectively. © 2019 Elsevier Inc. 
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Rumberas, pero decentes: Intérpretes cubanas en el cine mexicano de la 
edad dorada 

Castro Ricalde M. 

Article 

RESUMEN: El propósito de este artículo es mostrar de qué manera las actrices cubanas que 
llegaron a México y consolidaron el cine de rumberas de la Edad de Oro construyeron, como 
estrategias de supervivencia, sus historias de vida, en un momento complejo de la historia 
mexicana. El reparto agrario, la educación con matices socialistas, la secularización y una 
estructura social corporativa, acciones impulsadas durante la presidencia de Lázaro Cárdenas 
(1934–40), incomodaron sobremanera a los grupos del poder económico, a los sectores más 
conservadores y a la jerarquía de la iglesia católica. Planteo que con las narrativas que pergeñaron 
sobre sí mismas, las rumberas deseaban evitar contratiempos con el Estado y posibles problemas 
con las autoridades eclesiásticas así como encajar en la sociedad mexicana marcada por un fuerte 
puritanismo, acendrado ante el debate y posterior concesión del voto femenino, en 1953. © 2020 
Informa UK Limited, trading as Taylor & Francis Group. 
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S100A8/A9 regulates CD11b expression and neutrophil recruitment during 
chronic tuberculosis 

Scott N.R., Swanson R.V., Al-Hammadi N., Domingo-Gonzalez R., Rangel-Moreno J., Kriel B.A., 
Bucsan A.N., Das S., Ahmed M., Mehra S., Treerat P., Cruz-Lagunas A., Jimenez-Alvarez L., Muñoz-

Torrico M., Bobadilla-Lozoya K., Vogl T., Walzl G., Du Plessis N., 

Article 

Neutrophil accumulation is associated with lung pathology during active tuberculosis (ATB). 
However, the molecular mechanism or mechanisms by which neutrophils accumulate in the lung 
and contribute to TB immunopathology are not fully delineated. Using the well-established mouse 
model of TB, our new data provide evidence that the alarmin S100A8/A9 mediates neutrophil 
accumulation during progression to chronic TB. Depletion of neutrophils or S100A8/A9 deficiency 
resulted in improved Mycobacterium tuberculosis (Mtb) control during chronic but not acute TB. 
Mechanistically, we demonstrate that, following Mtb infection, S100A8/A9 expression is required 
for upregulation of the integrin molecule CD11b specifically on neutrophils, mediating their 
accumulation during chronic TB disease. These findings are further substantiated by increased 
expression of S100A8 and S100A9 mRNA in whole blood in human TB progressors when compared 
with nonprogressors and rapidly decreased S100A8/A9 protein levels in the serum upon TB 
treatment. Furthermore, we demonstrate that S100A8/A9 serum levels along with chemokines are 
useful in distinguishing between ATB and asymptomatic Mtb-infected latent individuals. Thus, our 
results support targeting S100A8/A9 pathways as host-directed therapy for TB. © 2020, American 
Society for Clinical Investigation. 
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Safe administration of carbon nanotubes by intravenous pathway in BALB/c 
mice 

Guzmán-mendoza J., Montes-fonseca S.L., Ramos-martínez E., González-horta C., Pilar Del Carmen 
Hernández-Rodríguez, Orrantia-borunda E., Chávez-flores D., Sánchez-ramírez B. 

Article 

Carbon nanotubes (CNTs) are nanomaterials with multiple possible uses as drug carriers or in 
nanovaccine development. However, the toxicity of CNTs administered intravenously in in vivo 
models has not been fully described to date. This work aimed to evaluate the toxic effect of 
pristine multi-walled CNTs (UP-CNTs), purified (P-CNTs), or CNTs functionalized with fluorescein 
isothiocyanate (FITC-CNTs) administered by intravenous injection in BALB/c mice. Biochemical and 
histopathological parameters were analyzed at 1, 14, 29, and 60 days post-exposure. Pristine CNTs 
were the most toxic nanoparticles in comparison with P-CNTs or FITC-CNTs, increasing serum AST 
(≈ 180%), ALT (≈ 300%), and LDH (≈ 200%) levels at one day post‐exposure. The urea/creatinine 
ratio suggested pre-renal injury at the 14th day accompanied of extensive lesions in kidneys, lungs, 
and liver. Biochemical and histological findings in mice exposed to P-CNTs had not significant 
differences compared to the controls. A lower toxic effect was detected in animals exposed to 
FITC-CNTs which was attributable to FITC toxicity. These results demonstrate that the purification 
process of CNTs reduces in vivo toxicity, and that toxicity in functionalized CNTs is dependent on 
the functionalized compound. Therefore, P-CNTs are postulated as potential candidates for safe 
biomedical applications using an intravenous pathway. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Safety and efficacy of myopic lasik performed on thin corneas 

Valdez-García J.E., Hernandez-Camarena J.C., Loya-García D., Lopez-Montemayor P., Ortiz-Morales 
G., Merayo-Lloves J. 

Article 

Purpose: The aim was to report on the visual outcomes and safety of myopic LASIK performed in 
patients with corneas of central thickness below average(<540μm) and normal topography. 
Methods: This is a retrospective cohort study conducted at a private practice setting on Mexican 
Hispanic patients who underwent myopic LASIK between January 2014 and January 2015. An 
analysis of records of patients >18 years-old with previous normal topography, stable refraction, 
corrected visual acuity ≥ 20/20 (Snellen), Central Corneal Thickness (CCT) > 540μm and at least 12 
months follow up after surgery was conducted. The main outcome measures were standard visual 
outcomes (efficacy, safety, refractive stability) and Percent Tissue Altered (PTA) analysis was 
conducted. Results: A total of 51 patients (102 eyes) were included; 56% (n=57) were female. The 
mean age was 26.52 ± 8.06 (range 18-55 years) with a mean follow up of 13.9 ± 1.2 months. 
Preoperative CCT was 515.44 ± 17.87μm (range 452-540μm), with a mean refractive spherical 
equivalent (SEQ):-4.08 ± 2.17 D (range-0.75 to-9.75 D), and mean refractive cylinder:-1.44 ± 1.29 D 
(range 0.00 to-6.00 D). Mean predictability of postoperative SEQ was-0.20 ± 0.40 D (range-1.25 to 
+1.25). Postoperative SEQ was ±0.50 D in 71%, ±1.00 D in 93% of the eyes. Postoperative 
uncorrected distance visual acuity was ≥20/20 in 78% and ≥20/25 in 95%. One line of CDVA was 
lost in 3% of the eyes, no eyes lost ≥2 lines. No ectasia cases were observed during follow-up. 
Conclusion: LASIK surgery in Mexican Hispanic patients with thinner than “normal” corneas (<540 
μm) is safe, efficient and predictable at 1 year follow up for myopic refractive corrections with no 
evidence of postoperative keratectasia. © 2020 Valdez-Garciá1 et al. 
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Safety of 6000 intravitreal dexamethasone implants 

Rajesh B., Zarranz-Ventura J., Fung A.T., Busch C., Sahoo N.K., Rodriguez-Valdes P.J., Sarao V., 
Mishra S.K., Saatci A.O., Udaondo Mirete P., Querques G., Farah M.E., Lanzetta P., Arevalo J.F., 

Kodjikian L., Chhablani J., International Ozurdex Study Group 

Article 

Purpose: To evaluate the real-life safety profile of intravitreal dexamethasone implant injection for 
various retinal conditions. Methods: Retrospective multicenter analysis of intravitreal 
dexamethasone implant injections (700 μg) due to various retinal conditions including central 
retinal venous occlusion (1861 injections), diabetic macular oedema (3104 injections), post-
surgical cystoid macular oedema (305 injections) and uveitis (381 injections). The eyes were 
evaluated mainly for the occurrence of adverse events such as glaucoma, cataract, retinal 
detachment and endophthalmitis along during the follow-up period. Results: A total of 6015 
injections in 2736 eyes of 1441 patients (mean age of 65.7±12.9 years) were in total analysed over 
an average period of 18 months (range 6 months to 102 months). A total of 576 eyes (32.5% of the 
phakic eyes) developed cataract requiring surgical intervention. However, visually insignificant 
cataract progression was observed in another 259 phakic eyes (14.6%) which did not require 
surgical removal. A total of 727 eyes (26.5%) experienced an intraocular pressure (IOP) rise of >25 
mm Hg, with 155 eyes (5.67%) having a prior history of glaucoma and 572 eyes (20.9%) having new 
onset IOP rise. Overall, more than 90% of eyes with IOP rise were managed medically, and 0.5% 
eyes required filtering surgery. Endophthalmitis (0.07%), retinal detachment (0.03%) and vitreous 
haemorrhage (0.03%) were rare. There was no significant change in visual acuity (p=0.87) and 
central macular thickness (p=0.12) at the last follow-up. Conclusion: This is the largest real-life 
study assessing the safety of intravitreal dexamethasone implant injections in various retinal 
conditions. Cataract progression and intraocular pressure rise are the most common side effects, 
but are often rather easily manageable. © Author(s) (or their employer(s)) 2020. 
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SAMAF: Sequence-to-sequence Autoencoder Model for Audio Fingerprinting 

Báez-Suárez A., Shah N., Nolazco-Flores J.A., Huang S.-H.S., Gnawali O., Shi W. 

Article 

Audio fingerprinting techniques were developed to index and retrieve audio samples by 
comparing a content-based compact signature of the audio instead of the entire audio sample, 
thereby reducing memory and computational expense. Different techniques have been applied to 
create audio fingerprints; however, with the introduction of deep learning, new data-driven 
unsupervised approaches are available. This article presents Sequence-to-Sequence Autoencoder 
Model for Audio Fingerprinting (SAMAF), which improved hash generation through a novel loss 
function composed of terms: Mean Square Error, minimizing the reconstruction error; Hash Loss, 
minimizing the distance between similar hashes and encouraging clustering; and Bitwise Entropy 
Loss, minimizing the variation inside the clusters. The performance of the model was assessed 
with a subset of VoxCeleb1 dataset, a"speech in-the-wild" dataset. Furthermore, the model was 
compared against three baselines: Dejavu, a Shazam-like algorithm; Robust Audio Fingerprinting 
System (RAFS), a Bit Error Rate (BER) methodology robust to time-frequency distortions and 
coding/decoding transformations; and Panako, a constellation-based algorithm adding time-
frequency distortion resilience. Extensive empirical evidence showed that our approach 
outperformed all the baselines in the audio identification task and other classification tasks related 
to the attributes of the audio signal with an economical hash size of either 128 or 256 bits for one 
second of audio. © 2020 ACM. 
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Sanitizing after fresh-cutting carrots reduces the wound-induced 
accumulation of phenolic antioxidants compared to sanitizing before fresh-

cutting 

Gastélum-Estrada A., Hurtado-Romero A., Santacruz A., Cisneros-Zevallos L., Jacobo-Velázquez 
D.A. 

Article 

BACKGROUND: During the production of fresh-cut products, crops are exposed to wounding 
stress, and as a stress response, phenolic antioxidants are synthesized. This stress response is 
elicited by extracellular adenosine triphosphate, released from wounded cells and recognized by 
receptors of unwounded cells. The phenolic antioxidants produced as a stress response are 
beneficial for human health. However, a common practice in the fresh-cut industry is the 
application of washing/sanitizing procedures after cutting. These procedures could be highly 
detrimental, since they partially remove the wound signal that elicits the biosynthesis of phenolics 
in plants. In this study, the impact of different washing/sanitizing treatments post-shredding on 
the wound-induced accumulation of chlorogenic acid (CHA) in carrot was evaluated. Peeled 
carrots were shredded and dipped in aqueous solutions containing chlorine (100 ppm, 2 min), 
hydrogen peroxide (1.5%, 2 min) or water (2 min). The content of CHA in treated carrots was 
evaluated before and after 48 h of storage (19 ± 2 °C). RESULTS: The control carrots sanitized only 
before peeling and shredding showed 4000% higher content of CHA as compared with time 0 h 
samples. However, carrots treated with washing/sanitizing procedures post-shredding including 
water, chlorine and hydrogen peroxide showed a decrease in the accumulation of CHA by 46.9%, 
53.6% and 89.9%, respectively. CONCLUSIONS: The results demonstrated that washing/sanitizing 
procedures applied after fresh-cutting are potentially detrimental to the wound-induced 
accumulation of health-promoting compounds during storage of fresh produce. Thus, the fresh-cut 
industry could consider avoiding washing procedures after cutting and implement alternative 
sanitizing procedures that avoid the partial removal of the wound signal, such as sanitizing only 
before cutting. © 2020 Society of Chemical Industry. © 2020 Society of Chemical Industry 

Gastélum-Estrada A., Hurtado-Romero A., Santacruz A., Cisneros-Zevallos L., Jacobo-Velázquez D.A., (2020). 
Sanitizing after fresh-cutting carrots reduces the wound-induced accumulation of phenolic antioxidants 
compared to sanitizing before fresh-cutting. Journal of the Science of Food and Agriculture, vol. 100, pp. 
4995-4998. ISSN: 225142.



Scattering of elastic wave from poroelastic inclusions located in a fluid 

Markov M., Markov A. 

Article 

The problem of scattering of a plane compressional acoustic wave in a fluid from a spherical 
poroelastic inclusion is considered. The elastic wave propagation in the inclusion is described by 
the equations of the Biot theory. The wave field in the inclusion consists of fast and slow 
compressional and shear waves. Outside the inclusion, a scattered spherical compressional wave is 
formed. The solution for an isolated inclusion is obtained in terms of series of spherical Bessel 
functions and Legendre polynomials. This solution is used for the calculation of effective wave 
number of compressional wave propagating in the fluid containing a set of poroelastic inclusions 
(suspension). For deriving the effective wave number, the theory of multiple scattering is used. It 
is shown that the effective wave number depends strongly on hydrodynamic permeability of 
inclusions and fluid properties in the inclusion pore space. © 2020 Informa UK Limited, trading as 
Taylor & Francis Group. 
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Science, technology and innovation policies of Vietnam  

Delgado D.R.L. 

Article 

This article analyzes Vietnam's science, technology and innovation policies. The introduction 
focuses on the country's economic transformation since the Doi moi reforms and I discuss how 
these developments have introduced a structural change. The argument is that Vietnam's 
economic transformation has framed scientific and technological activities. In addition, I examine 
the scientific and technological sector's evolution and its connection to the creation of a National 
Innovation System. I also evaluate the performance of the scientific and technological sector 
within the international context. Finally, I introduce some reflections about the importance of 
strengthening science, technology and innovation as a key for the development of Vietnamese 
society. © 2020 Colegio de Mexico, A.C., Departamento de Publicaciones. All rights reserved. 
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Secure Data Encryption Based on Quantum Walks for 5G Internet of Things 
Scenario 

El-Latif A.A.A., Abd-El-Atty B., Mazurczyk W., Fung C., Venegas-Andraca S.E. 

Article 

Fifth generation (5G) networks are the base communication technology for connecting objects in 
the Internet of Things (IoT) environment. 5G is being developed to provide extremely large 
capacity, robust integrity, high bandwidth, and low latency. With the development and innovating 
new techniques for 5G-IoT, it surely will drive to new enormous security and privacy challenges. 
Consequently, secure techniques for data transmissions will be needed as the basis for 5G-IoT 
technology to address these arising challenges. Therefore, various traditional security mechanisms 
are provided for 5G-IoT technologies and most of them are built on mathematical foundations. 
With the growth of quantum technologies, traditional cryptographic techniques may be 
compromised due to their mathematical computation based construction. Quantum walks (QWs) 
is a universal quantum computational model, which possesses inherent cryptographic features 
that can be utilized to build efficient cryptographic mechanisms. In this paper, we use the features 
of quantum walk to construct a new S-box method which plays a significant role in block cipher 
techniques for 5G-IoT technologies. As an application of the presented S-box mechanism and 
controlled alternate quantum walks (CAQWs) for 5G-IoT technologies a new robust video 
encryption mechanism is proposed. As well as to fulfill needs of encryption for varied files in 5G-
IoT, we utilize the features of quantum walk to propose a novel encryption strategy for secure 
transmission of sensitive files in 5G-IoT paradigm. The analyses and results of the proposed 
cryptosystems show that it has better security properties and efficacy in terms of cryptographic 
performance. © 2004-2012 IEEE. 
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Selenide-chitosan as High-performance Nanophotocatalyst for Accelerated 
Degradation of Pollutants 

Ali N., Ahmad S., Khan A., Khan S., Bilal M., Ud Din S., Ali N., Iqbal H.M.N., Khan H. 

Article 

Water pollution is one of the major global challenges today. Water bodies are contaminated by 
the heavy release of waste effluents of textile industries, which includes intensively colored dye 
pollutants. Herein, a ternary nanocomposite of bismuth copper selenide with small particle size 
and ternary metal selenide (TMS)-chitosan microspheres (TMS-CM) of the spherical porous surface 
were successfully synthesized. SEM, XRD, EDX, FTIR, and UV/Vis spectrophotometry analysis 
revealed the structural and morphological characteristics of the newly synthesized 
nanocomposites. SEM imaging showed the average diameter of TMS nanoparticle to be 33 nm. 
The crystal size was calculated as 6.33 nm and crystalline structure as orthorhombic using XRD 
findings. EDX confirmed the presence of Bi, Cu, and Se in the ternary nanocomposite. The bandgap 
of 1.8 eV was calculated from Tauc's plot for the TMS nanocomposite. SEM confirmed the 
successful synthesis of spherical TMS-CM microspheres of porous surface morphology with an 
average size of 885.6 μm. The presence of chitosan microspheres in the synthesis of TMS 
nanocomposite was identified by FTIR spectral analysis. Furthermore, highly efficient 
photocatalytic degradation (up to 95.4%) of ARS was achieved within 180 min at pH 4.0 using 0.5 g 
of TMS-CM in sunlight. The first-order kinetic model fitted well to the photocatalytic 
decontamination of ARS using TMS-CM with a rate constant of 6.1x10−2 min−1. The TMS-CM gave 
attractive results and high efficiency in photocatalytic degradation of ARS dye after reusing and 
regeneration of up to seven successive cycles. The newly synthesized nanophotocatalyst could be 
efficiently used for the decontamination of dye polluted water from textile industries. © 2020 
Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Self-reported sleep duration, sleep quality and sleep problems in Mexicans 
adults: Results of the 2016 Mexican National Halfway Health and Nutrition 

Survey 

Arrona-Palacios A., Gradisar M. 

Article 

Objective: This study aimed to investigate self-reported sleep duration, sleep quality and sleep 
problems in a Mexican adult population by considering age, sex, geographical regions and 
urban/rural residency. Design/Measurements: Cross-sectional national adult survey based on the 
2016 Mexican National Halfway Health and Nutrition Survey data. Setting: Nationally 
representative survey data. Participants: Mexican adults ≥ 18 years, n = 8649 (N weighted = 
71,158,260 adults). Results: Overall, mean sleep duration was 7:19 hours, from which 37% had 
sleep problems, and 45.7% reported very good sleep quality. Furthermore, middle-aged adults 
slept less than younger and older adults, females were at lower risk of being a short sleeper than 
males, urban residents slept less than rural residents, and those from the center region of the 
country slept less than from the northern and southern regions. Mainly, participants from the 
state of Quintana Roo, Aguascalientes, and Baja California reported sleep duration <7 hours (6:26 
hours, 6:45 hours, and 6:55 hours, respectively). Overall Mexicans who obtained sufficient sleep 
(≥8 hours) were more likely to be female, in their 20s, reporting perceived "good" or "very good" 
sleep quality, possessed no self-reported sleep problems, were not a tobacco user, and resided in 
rural areas. Furthermore, Mexicans who obtained poor sleep quality were more likely to be 
females that reported sleep problems, took sleep medications, and resided in urban areas. 
Conclusion: The present study's findings have important implications for understanding the 
nationwide features of sleep in Mexican adults. Education and public health awareness initiatives 
regarding good sleep may be warranted. © 2020 National Sleep Foundation 

Arrona-Palacios A., Gradisar M., (2020). Self-reported sleep duration, sleep quality and sleep problems in 
Mexicans adults: Results of the 2016 Mexican National Halfway Health and Nutrition Survey. Sleep Health, 
ISSN: 23527218.



Semantic-based process mining technique for annotation and modelling of 
domain processes 

Okoye K., Islam S., Naeem U., Sharif M.S. 

Article 

Semantic technologies aim to represent information or models in formats that are not just 
machine-readable but also machine-understandable. To this effect, this paper shows how the 
semantic concepts can be layered on top of the derived models to provide a more contextual 
analysis of the models through the conceptualization method. Technically, the method involves 
augmentation of informative value of the resulting models by semantically annotating the process 
elements with concepts that they represent in real-time settings, and then linking them to an 
ontology in order to allow for a more abstract analysis of the extracted logs or models. The work 
illustrates the method using the case study of a learning process domain. Consequently, the 
results show that a system which is formally encoded with semantic labelling (annotation), 
semantic representation (ontology) and semantic reasoning (reasoner) has the capacity to lift the 
process mining and analysis from the syntactic to a more conceptual level. © 2020, ICIC 
International. 
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Semi-active magnetorheological damper device for chatter mitigation during 
milling of thin-floor components 

Puma-Araujo S.D., Olvera-Trejo D., Martínez-Romero O., Urbikain G., Elías-Zúñiga A., Lacalle L.N. 

Article 

The productivity during the machining of thin-floor components is limited due to unstable 
vibrations, which lead to poor surface quality and part rejection at the last stage of the 
manufacturing process. In this article, a semi-active magnetorheological damper device is 
designed in order to suppress chatter conditions during the milling operations of thin-floor 
components. To validate the performance of the magnetorheological (MR) damper device, a 1 
degree of freedom experimental setup was designed to mimic the machining of thin-floor 
components and then, the stability boundaries were computed using the Enhance Multistage 
Homotopy Perturbation Method (EMHPM) together with a novel cutting force model in which the 
bull-nose end mill is discretized in disks. It was found that the predicted EMHPM stability lobes of 
the cantilever beam closely follow experimental data. The end of the paper shows that the usage 
of the MR damper device modifies the stability boundaries with a productivity increase by a factor 
of at least 3. © 2020 by the authors. 
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Sending classical information via three noisy channels in superposition of 
causal orders 

Procopio L.M., Delgado F., Enríquez M., Belabas N., Levenson J.A. 

Article 

In this work, we study the transmission of classical information through three completely 
depolarizing channels in superposition of different causal orders. We exploit the quantum 3-switch 
as a resource for classical communication. We perform a kind of quantum control that was not 
accessible to the previously treated two-channel case. The fine and full quantum control achieved 
using selected combinations of causal orders let us uncover several features: nonmonotonous 
behavior on the transmission of information with respect to the number of causal orders involved, 
and different values of the transmission of information depending on the specific combinations of 
causal orders considered. Our results are a stepping stone to assess the efficiency of coherent 
quantum control and optimize resources in the implementation of indefinite causal structures. 
Finally, we suggest an optical implementation using standard telecom technology to test our 
predictions. © 2020 American Physical Society. 
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Sensitivity analysis of restrained shrinkage stresses of concrete deck overlays 

Orta L., Bartlett F.M. 

Article 

Concrete overlays are widely used to rehabilitate bridge decks. This investigation presents 
parametric and sensitivity analyses of the mechanical strains due to restraint of shrinkage of the 
overlay that may cause it to crack. The parametric analysis identifies the significant variables and 
the sensitivity analysis quantifies the correlations between these variables and the magnitude of 
mechanical strains. The strain analysis accounts for drying shrinkage using Fick's law, and for 
tensile creep strains. Total strains are computed by superposition, assuming a linear-elastic 
concrete behavior, using a time-history approach developed in a previous investigation. Concrete 
overlays on concrete slabs and composite systems are considered. Compressive strength of the 
overlay concrete, curing period, overlay thickness and environmental humidity contribute the 
most to the variability of the analytically predicted mechanical strains. © 2020 Elsevier Ltd 
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analysis 
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Article 

Background: Registry trials have found radial endobronchial ultrasound (r-EBUS) sensitivity to vary 
between institutions, suggesting that in clinical practice, r-EBUS sensitivity may be lower than 
reported in clinical trials. We performed a meta-analysis to update the estimates of r-EBUS 
sensitivity and to explore factors contributing to heterogeneity of results. Methods: A systematic 
review using PubMed was performed through July 2018 to determine the sensitivity of r-EBUS for 
lung cancer, and to construct a summary receiver operating characteristic curve. The DerSimonian 
and Laird method was used to weight results. Subgroup analysis and meta-regression was used to 
identify sources of heterogeneity. Study quality was assessed using the QUADAS tool, and 
publication bias was tested using funnel plots. Results: Fifty-one studies with a total of 7,601 
patients were included. r-EBUS pooled sensitivity was 0.72 (95% CI, 0.70-0.75), and area under the 
sROC curve was 0.96 (95% CI, 0.94-0.97). Significant heterogeneity was observed (I2 = 76%; 
heterogeneity P &lt;.01). We failed to demonstrate an association between sensitivity and air 
bronchus sign, average nodule size, use of fluoroscopy, virtual bronchoscopy, guide sheath, cancer 
prevalence, multicenter status, or consecutive enrollment. Rapid onsite cytology was associated 
with increased sensitivity (P =.01). The pooled pneumothorax rate was 0.7% (95% CI, 0.3%-1.1%). 
Funnel plots were asymmetrical, demonstrating sample size-related effects and possible 
publication bias. Conclusions: r-EBUS has an excellent safety profile, but there is significant 
between-study heterogeneity. Sample size-related effects and possibly publication bias have led to 
overly optimistic estimates of the sensitivity of r-EBUS. © 2019 
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Septoglomus mexicanum, a new species of arbuscular mycorrhizal fungi from 
semiarid regions in Mexico 
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Montaño-Arias S.A., Camargo-Ricalde S.L. 

Article 

Septoglomus mexicanum is here described as a new species of arbuscular mycorrhizal fungi (AMF; 
Glomeromycota) based on morphological and phylogenetic analyses. It was isolated from 
rhizospheric soil of two endemic Mexican legumes: Prosopis laevigata and Mimosa luisana, which 
grow in semiarid regions of central Mexico. Septoglomus mexicanum is characterized by forming 
globose spores of (154.5–)202.8(–228.9) µm diam and a spore wall consisting of four layers 
(SWL1–SWL4): outer wall layer (SWL1) hyaline, evanescent, (1.7–)3.2(–4.3) µm thick; SWL2 
laminate and smooth, orange to reddish orange, (3.1–)4.5(–6.1) µm thick; SWL3 laminate, smooth, 
reddish orange to reddish brown, (4.1–)5.1(–5.7) µm thick; and SWL4 hyaline, semiflexible, (0.93–
)1.2(–1.4) µm thick. None of the spore wall layers stain with Melzer’s reagent. The subtending 
hypha has a color from yellowish to golden and presents a septum on spore base. Septoglomus 
mexicanum can be distinguished from all other Septoglomus species by spore size and color, by 
spore wall structure (four layers), and by color change of the subtending hypha. Phylogenetic 
analysis based on the AMF extended DNA barcode covering a 1.5-kb fragment of the small subunit 
(SSU), internal transcribed spacer region (ITS1-5.8S-ITS2), and the large subunit (LSU) of rRNA 
genes places S. mexicanum in the genus Septoglomus, separated from other described 
Septoglomus species, especially S. turnauae, with whom it could be confused morphologically. All 
available sequences in public databases suggest that this new fungal species has not yet been 
previously detected. Thus, there are currently 149 Glomeromycota species registered in Mexico, 
representing 47.4% of the known species worldwide. © 2019, © 2019 The Mycological Society of 
America. 
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Sequential application of postharvest wounding stress and extrusion as an 
innovative tool to increase the concentration of free and bound phenolics in 

carrots 
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Jacobo-Velázquez D.A. 

Article 

Postharvest wounding stress in carrots induces the accumulation of phenolics, whereas extrusion 
generates modifications in the nutritional profiles of food matrixes. In the present study, the 
sequential application of wounding stress and extrusion on total free and bound phenolics as well 
as on carotenoid profiles of carrots was evaluated. Wounding was applied by shredding carrots 
and storing the tissue (48 h, 15 °C). The stressed-tissue was dehydrated and extruded at 63 °C or 
109 °C and at continuous or expansion screw configurations. Extrudates were milled and sieved 
before phytochemical analysis. Wounding increased total free (288.1%) and bound (407.6%) 
phenolic content, whereas the carotenoid content was unaltered. The free and bound phenolics 
that showed the highest increase due to wounding were the chlorogenic (579.8%) and p-coumaric 
(390.9%) acids. Extrusion, at 109 °C under expansion screw configuration, further increased the 
wound-induced accumulation of total free (296.6%) and bound (22.1%) phenolics and induced 
trans-cis isomerization of β-carotene. © 2019 Elsevier Ltd 
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Serum Irisin Levels, Endothelial Dysfunction, and Inflammation in Pediatric 
Patients with Type 2 Diabetes Mellitus and Metabolic Syndrome 

Huerta-Delgado A.S., Roffe-Vazquez D.N., Gonzalez-Gil A.M., Villarreal-Calderón J.R., Tamez-Rivera 
O., Rodriguez-Gutierrez N.A., Castillo E.C., Silva-Platas C., Garcia-Rivas G., Elizondo-Montemayor L. 

Article 

The prevalence of type 2 diabetes mellitus (T2DM) and metabolic syndrome (MetS) has increased 
in the pediatric population. Irisin, an adipomyokine, is involved in white adipose tissue browning, 
energy expenditure, insulin sensitivity, and anti-inflammatory pathways. Data on the associations 
among circulating irisin levels, soluble cell adhesion molecules (sCAMs), and inflammatory 
cytokines is scarce in children and adolescents with MetS and T2DM. Subjects aged 6-16 years 
were grouped into T2DM, MetS, and healthy controls. Serum irisin levels were significantly lower 
in the MetS (6.6 [2.8-18.0] ng/mL) and T2DM (6.8 [2.2-23.2] ng/mL) groups compared with 
controls (30.3 [24.6-57.1] ng/mL). Negative correlations between irisin and the BMI percentile (R=-
0.358), WC percentile (R=-0.308), and triglycerides (R=-0.284) were identified, while positive 
associations with TC (R=0.287), HDL-c (R=0.488), and LDL-c (R=0.414) were observed. Significant 
negative correlations were found between irisin and sNCAM (R=-0.382), sICAM-2 (R=-0.300), 
sVCAM-1 (R=-0.292), MCP-1 (R=-0.308), and IFN-α2 (R=-0.406). Of note, lower concentrations of 
most sCAMs (sICAM-1, sPSGL-1, sP-selectin, sEpCAM, sICAM-2, sALCAM, sPECAM-1, sCD44, 
sVCAM-1, sICAM-3, sL-selectin, and sNCAM) were shown in T2DM subjects compared with MetS 
patients. Lower irisin levels induce a lack of inhibition of oxidative stress and inflammation. In 
T2DM, higher ROS, AGEs, glucotoxicity, and inflammation trigger endothelial cell apoptosis, which 
downregulates the sCAM expression as a compensatory mechanism to prevent further vascular 
damage. In opposition, in subjects with MetS that have not yet developed T2DM and its 
accompanying stressors, the upregulation of the sCAM expression is ensued. © 2020 Anna S. 
Huerta-Delgado et al. 
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Shining Light on the Coiled-Flow Inverter - Continuous-Flow Photochemistry 
in a Static Mixer 

Tiwari C.P., Delgado-Licona F., Valencia-Llompart M., Nuñez-Correa S., Nigam K.D.P., Montesinos-
Castellanos A., López-Guajardo E.A., Aguirre-Soto A. 

Article 

We present the use of a coiled-flow inverter (CFI) for continuous-flow photochemistry at 
competitive photon efficiencies. The static mixer is placed inside a reaction chamber, whereas a 
dark adjacent chamber allows for orthogonal online reaction monitoring via fluorescence 
spectroscopy. The study of the aqueous visible-light induced degradation of fluorescein with ZnO-
APTMS-Au photocatalyst showcases the challenge of uniformly irradiating photoreactors with 
nonplanar surfaces. Fluorescence imaging is introduced as a simple method to visualize spatial 
gradients in the irradiance at the outer surface of such complex photoreactor geometries, allowing 
the analysis of photoreactor efficiency as a function of lighting configuration. We compared 
uniaxial and multiaxial lighting configurations and discuss the challenges associated with attaining 
uniform irradiance distribution of incident light on coiled-flow inverters, where chaotic advection 
combats light attenuation. A first calculation of the photochemical space-time yield (PSTY) for a 
"photo-CFI" indicates that a competitive photon efficiency can be reached as compared to other 
photoreactor designs. Copyright © 2019 American Chemical Society. 
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Short inter-pregnancy interval and pregnancy-associated breast cancer 

Diaz-Perez H.M., Mesa-Chavez F., Lopez-Martinez E.A., Villarreal-Garza C. 

Article 

The relationship between pregnancy and breast cancer risk is not fully understood. Most of the 
literature has described this interaction in terms of the age at first pregnancy and the number of 
full-term pregnancies. During the prospective accrual of the “Joven & Fuerte: Program for young 
women with breast cancer in Mexico” cohort, a series of cases with pregnancy-associated breast 
cancer and a history of a short inter-pregnancy interval was identified. To date, there is a very 
limited number of descriptions about the interaction between a short inter-pregnancy interval and 
breast cancer, but none specifically regarding the association of a short inter-pregnancy interval 
and pregnancy-associated breast cancer. Based on findings from a prospective cohort of young 
Mexican breast cancer patients, we hypothesize that a short inter-pregnancy interval may increase 
the incidence of pregnancy-associated breast cancer, possibly by amplifying the effects of the 
pregnancy-associated factors involved in the development of breast cancer. © 2020 Elsevier Ltd 
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Shortening in the Tp-e/QTc ratio after angioplasty in patients with acute 
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Román-Guzmán R.M., Joya-Harrison J.A., Navarrete-López C.A., Cadena-Payton A.M., Segura-
Ibarra V., Valdovinos-Chávez S.B. 

Article 

Objective: Transmural Dispersion of Repolarization (TDR) is a Risk factor for Death in patients with 
Acute Coronary Syndrome (ACS). In order to know the effect of angioplasty on TDR, the Tp-e/QTc 
ratio was studied in patients with ACS undergoing angioplasty. Method: An observational, 
retrospective and descriptive study was designed. 150 patients (N = 150) with diagnosis of ACS 
were included. The initial Tp-e/QTc ratio was assessed and then its post-angioplasty shortening 
was evaluated. As a secondary objective, we compared the association of these Tp-e/QTc ratio 
changes with cardiovascular mortality and cardiovascular adverse events. Results: The average in 
the initial Tp-e/QTc ratio was 0.2529, while post-angioplasty was 0.2397. Through a Wilcoxon rage 
test, a significant decrease in the Tp-e/QTc ratio after angioplasty was observed, with a Z value of -
2.051 and p < 0.04. In the secondary analysis, it was found that a Tp-e/QTc ≥ 0.29 post-angioplasty 
is a risk factor for presenting the following adverse events: in-hospital death (7.4 vs. 0%; p < 
0.003), new ACS in 1-year follow-up (25.9 vs. 18.5%; p < 0.006), and reintervention in 1-year follow 
up (29.6 vs. 15%; p < 0.002). Conclusions: There is a significant shortening in the Tp-e/QTc ratio 
post-angioplasty in patients with ACS. This measure of TDR can serve as a predictor of in-hospital 
death, cardiovascular events and 1-year reintervention in patients with ACS treated initially by 
angioplasty. © 2020 Instituto Nacional de Cardiología Ignacio Chávez. 
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SiFSO: Fish Swarm Optimization-Based Technique for Efficient Community 
Detection in Complex Networks 
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Article 

Efficient community detection in a complex network is considered an interesting issue due to its 
vast applications in many prevailing areas such as biology, chemistry, linguistics, social sciences, 
and others. There are several algorithms available for network community detection. This 
studyproposed the Sigmoid Fish Swarm Optimization (SiFSO) algorithm to discover efficient 
network communities. Our proposed algorithm uses the sigmoid function for various fish moves in 
a swarm, including Prey, Follow, Swarm, and Free Move, for better movement and community 
detection. The proposed SiFSO algorithm's performance is tested against state-of-the-art particle 
swarm optimization (PSO) algorithms in Q-modularity and normalized mutual information (NMI). 
The results showed that the proposed SiFSO algorithm is 0.0014% better in terms of Q-modularity 
and 0.1187% better in terms of NMI than the other selected algorithms. © 2020 Yasir Ahmad et al. 
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organic contaminants from water matrices 
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Article 

The abatement of emerging organic contaminants from industrial effluents and wastewater is a 
key challenge for environmental scientists around the globe. Many industries release their 
effluents containing organic compounds into water bodies, which make them contaminated and 
hazardous for the living ecosystem. Controlling water pollution has become challenging in recent 
years. Adsorption technology has received worldwide acceptance for the removal of various 
classes of pollutants from water. Though many sorbents like activated carbons and other low-cost 
materials are used for the elimination of organic pollutants from water, their widespread use is 
restricted due to high costs and lower removal efficiency. In this context, silica and silica-based 
adsorbents have gained incredible attention due to their probable applications in the field of 
catalysis, separation, and green synthesis. This review describes various classes of silica with 
emphasis on mesoporous silica-based adsorbents and also comprehensively underline an up to 
date description, development, and their use for the removal of organic pollutants. © 2020 
Elsevier Ltd 
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Simulation of skeletal muscles in real-time with parallel computing in GPU 

Navarro-Hinojosa O., Alencastre-Miranda M. 

Article 

Modeling and simulation of the skeletal muscles are usually solved using the Finite Element 
method (FEM) which, although accurate, commonly needs a complex mesh and the solution is not 
processed in real-time. In this work, a meshfree model that simulates skeletal muscles considering 
their functioning and control based on electrical activity, their structure based on biological tissue, 
and that computes in real-time, is presented. Meshfree methods were used because they are able 
to surpass most of the limitations that are present in mesh-based methods. The muscular belly 
was modelled as a particle-based viscoelastic fluid, which is controlled using the monodomain 
model and shape matching. The smoothed particle hydrodynamics (SPH) method was used to 
solve both the fluid dynamics and the electrophysiological model. To analyze the accuracy of the 
method, a similar model was implemented with FEM. Both FEM and SPH methods provide similar 
solutions of the models in terms of pressure and displacement, with an error of around 0.09, with 
up to a 10% difference between them. Through the use of General-purpose computing on graphics 
processing units (GPGPU), real-time simulations that offer a viable alternative to mesh-based 
models for interactive biological tissue simulations was achieved. © 2020 by the authors. 
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Article 

Stress-induced cardiomyopathy (SIC) results from a profound catecholaminergic surge during 
strong emotional or physical stress. SIC is characterized by acute left ventricular apex hypokinesia, 
in the absence of coronary arteries occlusion, and can lead to arrhythmias and acute heart failure. 
Although, most SIC patients recover, the process could be slow, and recurrence or death may 
occur. Despite that the SIC common denominator is a large catecholamine discharge, the 
pathophysiological mechanism is incompletely understood. It is thought that catecholamines have 
direct cytotoxicity on apical ventricular myocytes (VM), which have the highest β-adrenergic 
receptors density, and whose overstimulation might cause acute Ca2+ overload and oxidative 
stress, causing death in some VM and stunning others. Rodents receiving acute isoproterenol (ISO) 
overdose (OV) mimic SIC development, however, they have not been used to simultaneously 
assess Ca2+ handling and contractility status in isolated VM, which might explain ventricular 
hypokinesia. Therefore, treating rats with a single ISO-OV (67 mg/kg body weight), we sought out 
to characterize, with confocal imaging, Ca2+ and shortening dynamics in Fluo-4-loaded VM, during 
the early (1–5 days) and late post-acute phases (15 days). We found that ISO-OV VM showed 
contractile dysfunction; blunted shortening with slower force development and relaxation. These 
correlated with Ca2+ mishandling; blunted Ca2+ transient, with slower time to peak and SR Ca2+ 
recovery. SR Ca2+ content was low, nevertheless, diastolic Ca2+ sparks were more frequent, and 
their duration increased. Contractility and Ca2+ dysfunction aggravated or remained altered over 
time, explaining slow recovery. We conclude that diminished VM contractility is the main 
determinant of ISO-OV hypokinesia and is mostly related to Ca2+ mishandling. © 2019 Elsevier Ltd 

Pérez-Treviño P., Sepúlveda-Leal J., Altamirano J., (2020). Simultaneous assessment of calcium handling and 
contractility dynamics in isolated ventricular myocytes of a rat model of post-acute isoproterenol-induced 
cardiomyopathy. Cell Calcium, vol. 86, ISSN: 1434160.



Simultaneous consideration of sequence-dependent and position-dependent 
setup times in single machine scheduling problems 

Angel-Bello F., Vallikavungal J., Alvarez A. 

Article 

In this work we address a single machine scheduling problems with sequence-dependent setup 
times, in which the setup time and the processing time may depend on the job position in the 
processing order. We consider two manufacturing environments. In the first one, jobs are 
processed automatically, then the job positions affect only on the setup times. In the second 
environment, the operators modify the machine settings between different types of jobs and 
operate it to process the jobs, then the job positions affect both setup time and processing time. 
In this work, we will investigate the validity of the assumption: scheduling problems render high-
quality solutions that reckon with job positions just as the those reckoned without job positions. 
Minimising the maximum completion time and the sum of completion time of the jobs are the 
objective functions. To tackle this scenario, we introduce four mathematical formulations: one 
formulation for each combination of objective function and manufacturing environment. The 
validity of the models is established by the results of extensive computational experiments on the 
proposed models. © 2020 the author(s). 
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Article 

Direct-current insulator-based electrokinetics (DC-iEK) is a branch of microfluidics that has 
demonstrated to be an attractive and efficient technique for manipulating micro- and nano- 
particles, including microorganisms. A unique feature of DC-iEK devices is that nonlinear EK effects 
are enhanced by the presence of regions of higher field intensity between the insulating 
structures. Accurate computational models, describing particle and cell behavior, are crucial to 
optimize the design and improve the performance of DC-iEK devices. The electrokinetic 
equilibrium condition (EEEC) is a recently introduced fundamental concept that has radically 
shifted the perspective behind the analysis of particle manipulation in these microfluidic devices. 
The EEEC takes into consideration previously neglected nonlinear effects on particle migration and 
indicates that these effects are central to control particle motion in DC-iEK devices. In this study, 
we present a simultaneous experimental characterization of linear and nonlinear electrokinetic 
(EK) parameters, that is, the electrophoretic mobility (μEP(1)), the particle zeta potential (ζP), the 
EEEC, and the electrophoretic mobility of the second kind (μEP(3)), for four types of polystyrene 
microparticles and four cell strains. For this, we studied the electromigration of polystyrene 
microparticles ranging in size from 2 to 6.8 μm, three bacteria strains (B. cereus, E. coli, and S. 
enterica) and a yeast cell (S. cerevisiae), ranging in size from 1 to 6.3 μm, in a polydimethylsiloxane 
(PDMS) microfluidic channel with a rectangular cross-section. The results illustrated that 
electrokinetic particle trapping can occur by linear and nonlinear electrophoresis and 
electroosmosis reaching an equilibrium, without the presence of insulating posts. The 
experimentally measured parameters reported herein will allow optimizing the design of future 
DC-iEK devices for a wide range of applications (e.g., to separate multiple kinds of particles and 
microorganisms) and for developing computational models that better represent reality. © 
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Article 

The lens is a complex optical component of the human eye because of its physiological structure: 
the surface is aspherical and the structural entities create a gradient refractive index (GRIN). Most 
existent models of the lens deal with its external shape independently of the refractive index and, 
subsequently, through optimization processes, adjust the imaging properties. In this paper, we 
propose a physiologically realistic GRIN model of the lens based on a single function for the whole 
lens that accurately describes different accommodative states simultaneously providing the 
corresponding refractive index distribution and the external shape of the lens by changing a single 
parameter that we associate with the function of the ciliary body. This simple, but highly accurate 
model, is incorporated into a schematic eye constructed with reported experimental biometric 
data and accommodation is simulated over a range of 0 to 6 diopters to select the optimum levels 
of image quality. Changes with accommodation in equatorial and total axial lens thicknesses, as 
well as aberrations, are found to lie within reported biometric data ranges. © 2020 Optical Society 
of America under the terms of the OSA Open Access Publishing Agreement. 
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Single-option p300-bci performance is affected by visual stimulation 
conditions 
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Article 

The P300 paradigm is one of the most promising techniques for its robustness and reliability in 
Brain-Computer Interface (BCI) applications, but it is not exempt from shortcomings. The present 
work studied single-trial classification effectiveness in distinguishing between target and non-
target responses considering two conditions of visual stimulation and the variation of the number 
of symbols presented to the user in a single-option visual frame. In addition, we also investigated 
the relationship between the classification results of target and non-target events when training 
and testing the machine-learning model with datasets containing different stimulation conditions 
and different number of symbols. To this end, we designed a P300 experimental protocol 
considering, as conditions of stimulation: the color highlighting or the superimposing of a cartoon 
face and from four to nine options. These experiments were carried out with 19 healthy subjects 
in 3 sessions. The results showed that the Event-Related Potentials (ERP) responses and the 
classification accuracy are stronger with cartoon faces as stimulus type and similar irrespective of 
the amount of options. In addition, the classification performance is reduced when using datasets 
with different type of stimulus, but it is similar when using datasets with different the number of 
symbols. These results have a special connotation for the design of systems, in which it is intended 
to elicit higher levels of evoked potentials and, at the same time, optimize training time. © 2020 
by the authors. Licensee MDPI, Basel, Switzerland. 
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Article 

Objective: The current study seeks to replicate and extend principal findings reported in The World 
at 7:00, a project that examined the psychological experience of situations in 20 countries. 
Method: Data were collected from participants in 62 countries (N = 15,318), recruited from 
universities by local collaborators to complete the study via a custom-built website using 42 
languages. Results: Several findings of the previous study were replicated. The average reported 
situational experience around the world was mildly positive. The same countries tended to be 
most alike in reported situational experience (r =.60) across the two studies, among the countries 
included in both. As in the previous study, the homogeneity of reported situational experience was 
significantly greater within than between countries, although the difference was small. The 
previously reported exploratory finding that negative aspects of situations varied more across 
countries than positive aspects did not replicate. Correlations between aspects of reported 
situational experience and country-level average value scores, personality, and demographic 
variables were largely similar between the two studies. Conclusion: The findings underscore the 
importance of cross-cultural situational research and the need to replicate its results, and highlight 
the complex interplay of culture and situational experience. © 2020 Wiley Periodicals LLC 
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Sleep habits, circadian preferences and substance use in a Mexican 
population: the use of the Morningness-Eveningness-Stability-Scale improved 

(MESSi) 

Arrona-Palacios A., Díaz-Morales J.F., Adan A., Randler C. 

Article 

This study aimed to validate the Morningness-Eveningness-Stability-Scale improved (MESSi) in 
Mexico, analyzing the factor structure and sleep habits, combined with the proposal of cutoff 
values for the scales, and to assess the relationship with substance use. We applied the 
questionnaires through an online survey to a total sample of 510 Mexicans, aged 18–77 years (M = 
27.79, SD = 10.24). The MESSi showed an acceptable fit and the Cronbach’s alpha coefficients 
were good to satisfactory in the Mexican sample in every subscale: Morning Affect (MA, α = 0.90), 
Eveningness (EV, α = 0.88), Distinctness (DI, α = 0.80). In order to obtain a better interpretation of 
the MESSi subscales, we decided to propose cutoff points corresponding to the 25th–75th 
percentile. The categories were depicted as strong trait presence, intermediate trait presence and 
weak trait presence. When applying the cutoff points for the MESSi sub-scales, with Morning 
Affect (MA), strong-types went to bed and woke up earlier and had more sleep than weak-types 
during weekdays and weekends and reported less social jetlag. For Eveningness (EV), strong-types 
went to bed and woke up later than weak-types on weekdays and weekends. Also, strong-types 
had a shorter time in bed during weekdays but not on weekends and reported more social jetlag. 
Lastly, with Distinctness (DI), the results reported that those with a strong-type showed greater 
amplitude on weekdays and weekends. Furthermore, the MESSi scale found that evening people 
consumed more alcohol and tobacco. Our study supported the validity and reliability of the MESSi 
in a Mexican population and the relationship between eveningness and substance consumption. 
Furthermore, the proposed cutoff scores for the MESSi sub-scales add a novel approach for the 
measurement and interpretation of the scale. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Sliding mode control of an ozone generator based on dual AC/DC/AC power 
converters 

Alsmadi Y.M., Chairez I., Utkin V. 

Article 

The aim of this study was to design a first-order sliding mode controller for dual AC/DC/AC power 
converters to regulate the production of a corona discharge ozone generator. The design is 
presented in the two following parts: (a) The first part regulates a three-branch (phase) AC/DC 
converter to control the DC intermedium voltage that is required to produce the desired ozone 
concentration, while (b) the second part regulates a one-phase DC/AC power conversion circuit 
that regulates amplitude of the AC voltage that must be injected into the reaction chamber of the 
ozone generator. For the first section, the controller regulates the switching sequence yielding the 
control of the input currents, which defines the amplitude of the DC voltage. In the second, the 
switching control regulates the amplitude of the expected output AC signal, which depends on the 
obtained DC voltage from the AC/DC section. This structure represents a novel form to adjust the 
functioning of the AC/DC/AC power device, which has not been used before in the context of 
ozone production. Lyapunov’s second method was the main tool for confirming the existence of 
an asymptotical equilibrium state point for the trajectory tracking deviation for both sections of 
the power converter. The voltage amplitude was tested on a previously validated mathematical 
model of a corona-effect ozone generator performance. Several numerical evaluations illustrated 
the efficient performance of the suggested discontinuous controller and considering the proposed 
switching sequence that realizes the control action. The proposed controller was contrasted with a 
usual proportional/integral/derivative (extended state) design, which is a common technique to 
regulate the ozone generation system. © IMechE 2020. 
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Smart educational tools and learning management systems: supportive 
framework 

Iqbal H.M.N., Parra-Saldivar R., Zavala-Yoe R., Ramirez-Mendoza R.A. 

Article 

Owing to the fast pace of growing educational needs, the deployment of smart educational tools 
along with highly productive and effective learning management systems are of supreme 
importance. Considering the advantages of classical flow theory, herein, we proposed a synergistic 
framework by combining the key elements of smart technology with a flow theory approach that 
can induce the overall learning efficacy with an added value of maintaining the smart learning and 
management environment. The given framework integrates numerous technological and 
communication tools to activate the learning process to adjust/maintain the requirements of 
different students under one umbrella. The proposed framework with positive outcomes can help 
to avoid discrimination and boost the confidence of low-level/low-grade students with a positive 
learning environment. Moreover, the learning efficacy and quality can be substantially improved 
via consistent monitoring and analyzing the student’s performance via information processing 
platforms based on the internet of things (IoT). However, designing the IoT applications for 
different level students in one class is a challenging issue and needs careful standardization. In this 
framework, this work aims to assist users in developing skills, adapt, and use technologies in a 
learning context to produce fruitful learning outcomes, which leads to big data. © 2020, Springer-
Verlag France SAS, part of Springer Nature. 
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Smart Electromobility: Interactive ecosystem of research, innovation, 
engineering, and entrepreneurship 

Curiel-Ramirez L.A., Ramirez-Mendoza R.A., Bustamante-Bello M.R., Morales-Menendez R., Galvan 
J.A., de J. Lozoya-Santos J. 

Article 

Abstract: The development of large cities and the increased demand for mobility in them has 
required improvements and changes in the way we transport ourselves. This change has 
generated new urban mobility environments, some more efficient than others, depending on the 
country, culture, and society in which it develops. Besides, in these times of rapid exponential 
changes, it is useful to have informal and unstructured organizations that help generate an open 
and interactive ecosystem for the exchange of ideas and the flow of information that founded and 
strengthened innovation projects. This article describes the different actors whose role is relevant 
in an Interactive Ecosystem of Research, Innovation, Engineering and Entrepreneurship to 
generate consensus on common objectives related to the deep and positive transformation of 
society. This article aims to contribute to the debate and reflection on one of the main socio-
technical systems, the smart electromobility in emerging countries. In particular, we will discuss 
the case of Mexico in-depth, but we will review some other efforts that have been occurring in 
other emerging countries. A conceptual model and framework is proposed to address in a 
systematic and Interactive way the Research, Innovation, Engineering and Entrepreneurship 
Ecosystem of Electromobility. Graphic Abstract: [Figure not available: see fulltext.] © 2020, 
Springer-Verlag France SAS, part of Springer Nature. 
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Smart health: the use of a lower limb exoskeleton in patients with sarcopenia 

de la Tejera J.A., Bustamante-Bello M.R., Ramirez-Mendoza R.A., Navarro-Tuch S.A., Izquierdo-
Reyes J., Pablos-Hach J.L. 

Article 

Abstract: The exoskeletons are an emerging technology that may help the population in many 
physical health aspects, regardless of the application area. An affliction that is alarmingly 
increasing due to the rise in the population’s average age and their sedentary lifestyles, is 
sarcopenia. The sarcopenia is the diminish of muscle mass and muscle strength, with the pass of 
the time. One of the main ways to avoid its development is by performing physical activities, 
however, when an elderly person needs to perform them, there is a problem due to their physical 
capacity. A lower-limb exoskeleton can help the elderly, who do not have the minimum muscle 
strength needed, to perform physical activities. Monitoring the muscles of the user with an 
electromyography (EMG) portable device, while wearing the exoskeleton, will give a quantitative 
response analysis to ensure the exoskeleton is helping the patient. After the data has been 
acquired by the EMG, it can then be uploaded to the cloud for the processing of the information 
and its further display for a daily check by a medical expert. This process provides a more efficient 
way of checking the patient’s sarcopenia development, but also, to promote the further constant 
use of the exoskeleton in the daily life of the patients, in order to improve their life quality. 
Graphic Abstract: [Figure not available: see fulltext.]. © 2020, Springer-Verlag France SAS, part of 
Springer Nature. 
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Smartphone-Based Remote Monitoring Tool for e-Learning 

Nuno-Maganda M.A., Torres-Huitzil C., Hernandez-Mier Y., De La Calleja J., Martinez-Gil C.C., 
Zambrano J.H.B., Manriquez A.D. 

Article 

In this paper, a smartphone-based learning monitoring system is presented. During pandemics, 
most of the parents are not used to simultaneously deal with their home office activities and the 
monitoring of the home school activities of their children. Therefore, a system allowing a parent, 
teacher or tutor to assign a task and its corresponding execution time to children, could be helpful 
in this situation. In this work, a mobile application to assign academic tasks to a child, measure 
execution time, and monitor the child's attention, is proposed. The children are the users of a 
mobile application, hosted on a smartphone or tablet device, that displays an assigned task and 
keeps track of the time consumed by the child to perform this task. Time measurement is 
performed using face recognition, so it is possible to infer the attention of the child based on the 
presence or absence of a face. The app also measures the time that the application was in the 
foreground, as well as the time that the application was sent to the background, to measure 
boredom. The parent or teacher assigns a task using a desktop application specifically designed for 
this purpose. At the end of the time set by the user, the application sends to the parent or teacher 
statistics about the execution time of the task and the degree of attention of the child. © 2013 
IEEE. 
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So many ‘Africanists’, so few Africans: reshaping our understanding of 
‘African politics’ through greater nuance and amplification of African voices  

Zimbalist Z. 

Article 

Who produces knowledge on ‘African politics’? Within political science, our understanding of 
politics in Africa is overwhelmingly shaped by non-Africans who spend most of their time far 
removed from Africa. This reality has serious consequences for the academic community, 
policymakers, students and citizens across the world. Using a new data set of undergraduate 
syllabi and doctoral exam reading lists, this article sheds further light on this knowledge 
production and instruction problem and provides suggestions for how we might redress this 
problem. In doing so, we can generate more nuanced understandings of governance dynamics 
that are centred on African voices and perspectives. © 2020 ROAPE Publications Ltd. 
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Social creation networks for designing low income interfaces in 
programmable thermostats 

Ponce P., Peffer T., Molina A., Barcena S. 

Article 

The user interface serves as a critical contact point between electronic devices and end-users. 
They aim to increase usability and optimize communicative relations between humans and 
machines. In this regard, theories related to human-computer interaction (HCI) stress the 
importance of interface design methods that consider needs, expectations, and requirements of 
end-users. In this paper, we propose a design methodology of a programmable interface for low-
income household thermostats based on product social creation through “personas,” scenarios, 
and usability heuristics. As traditional market research methods used to design interfaces are 
inherently expensive and time-consuming, we propose a web-based design model based on the 
extraction and analysis of Facebook public profiles. We consider that by using Facebook profiles, 
the most essential interface-related needs, such as simplicity and interactivity, can be addressed in 
a more efficient, complete, and realistic manner comparing with the traditional product design 
methods. Finally, we present a mock interface and a 3D model as a way to validate the proposed 
design methodology based on the usability analysis. © 2020 Elsevier Ltd 
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Social Entrepreneurship Competency in Higher Education: An Analysis Using 
Mixed Methods 

García-González A., Ramírez-Montoya M.S. 

Article 

Social entrepreneurship is a necessary competency in higher education; however, research in this 
area is in its early stages. This study sought to evaluate social entrepreneurship competency and 
identify the factors and educational processes that promote its development. The research 
consisted of mixed method. The tools included a questionnaire, interviews with professors, and a 
focus group with students. The questionnaire did not show variation by disciplinary area, semester 
grade, or previous experience. The interviews and the focus group led to an analysis that 
described the development of the SEC as a continuous learning process around the validation of 
the social enterprise. © 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Social entrepreneurship competency: an approach by discipline and gender 

Vázquez-Parra J.C., García-González A., Ramírez-Montoya M.S. 

Article 

Purpose: The purpose of this study is to analyze how university men and women in different 
disciplines of study in Mexico perceive social entrepreneurship competencies, using a 
multifactorial analysis to find possible areas of opportunity to reduce the gender gap in social-
entrepreneurship-project proposals. Design/methodology/approach: This is a quantitative study 
with a validated questionnaire that records the perception levels of five social entrepreneurship 
subcompetencies. The survey, which includes 28 indicators, was applied to 140 university students 
from different disciplines. Hypothesis testing was applied to identify significant differences 
between men and women in each subcompetency by disciplinary area. Findings: In the global 
sample, significant differences by gender were observed only in the social value subcompetency. 
In the disciplinary analysis, significant differences were found in architecture and design, business, 
and engineering and science. Research limitations/implications: The questionnaire only gathered 
data about the students' perceptions. To the extent that perception is triangulated with other 
instruments, it is possible to increase knowledge regarding how to train in social entrepreneurship. 
Practical implications: The results can be useful for university training and increasing the 
envisioning and formulating of government projects by young people who create new businesses. 
Originality/value: This research contributes to the literature on the role of gender-specific 
perceptions of social entrepreneurship in Mexico. © 2020, Emerald Publishing Limited. 
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Sodium nitroprusside versus nicardipine for hypertension management after 
surgery: A systematic review and meta-analysis 

Villarreal E.G., Flores S., Kriz C., Iranpour N., Bronicki R.A., Loomba R.S. 

Article 

Background: Vasoactive medications are commonly administered for afterload reduction and 
arterial hypertension treatment in patients after cardiac surgery. A systematic review and meta-
analysis were conducted to determine the effects of sodium nitroprusside and nicardipine on 
hemodynamics and cardiac performance in this population. Methods: A systematic review of 
published manuscripts was performed to identify studies of patients who received sodium 
nitroprusside and nicardipine as part of the treatment for arterial hypertension or afterload 
reduction after cardiac surgery. A meta-analysis was then conducted to determine the effects of 
sodium nitroprusside and nicardipine on hemodynamics and cardiac performance. The following 
parameters were captured: blood pressure, heart rate, right atrial pressure, systemic vascular 
resistance, and stroke volume. Results: In total, five studies with 571 patients were pooled for 
these analyses. Systolic blood pressure, diastolic blood pressure, and mean arterial blood pressure 
were similar in both groups. The cardiac index was greater with nicardipine while mean pulmonary 
artery pressure was lower with sodium nitroprusside. Conclusion: Nicardipine and sodium 
nitroprusside have similar abilities in reducing afterload in the postoperative cardiac population. 
Statistically significant differences were found in pulmonary artery pressure and cardiac index. It 
may be beneficial to consider nicardipine for afterload reduction in patients with a low cardiac 
index. © 2020 Wiley Periodicals, Inc. 
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SolarSPELL assessment: Impact of a solar-powered digital library as a 
teaching-learning resource on climate change 

Hosman L., Zermeño M.G.G., de la Garza L.A. 

Article 

Inclusive and quality education can provide nations with the tools to solve global problems. 
However, some barriers prevent equal access to this education. These obstacles include the lack of 
basic resources such as electricity and internet availability, which prevents appropriate training in 
the skills necessary for sustainable community development. Therefore, we have responded with 
the Solar-Powered Educational Learning Library (SolarSPELL) initiative, which offers a solar-
powered digital library and provides an internet-like experience through its oine WiFi network. 
This educational innovation has been implemented in rural schools across the Pacific Islands, 
including in some of the more remote islands of Fiji, an area strongly affected by climate change. 
The objective of the study was to understand the impact of SolarSPELL on teaching and learning 
about climate change in the schools where it was implemented. This research used a case study 
method in which quantitative tools were applied to understand the characteristics of the schools 
and the impact of this educational innovation. The results showed that the SolarSPELL library was 
an impactful pedagogical resource in the schools where it was implemented. It served as support 
for teachers and motivated the students, promoted the democratization of knowledge in 
vulnerable areas, and provided appropriate educational resources to generate knowledge about 
problem-solving actions that can respond to climate change. The importance of this educational 
innovation lies in presenting strategies and best practices that help improve the quality of 
education, making it more inclusive and eliminating barriers to the acquisition of knowledge. © 
2020 by the authors. 
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Sounds of Leidenfrost drops 

Singla T., Rivera M. 

Article 

We show that when a drop of water is maintained in its Leidenfrost regime, a sound in the form of 
periodic beats emits from the drop. The process of beat emission involves two distinct 
frequencies. One component is the frequency of beats itself, and the second is the frequency of 
sound in every beat which is emitted when one oscillation in the drop occurs. Experiments were 
performed by placing a drop of water over a concave metallic surface, and the beats of the drop 
were recorded by fixing a microphone above the drop. A video camera was also fixed above the 
drop to record its oscillations. Simple analytical techniques like Fourier and wavelet transforms of 
the audio signals and image processing of the videos of the drop were used to gain insight into the 
mechanism of the beat emission process. This analysis also helped us in studying the dependence 
of frequencies, if any, on the radius of the drop and the substrate temperature. © 2020 American 
Physical Society. 
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Spanish version of the system usability scale for the assessment of electronic 
tools: Development and validation 

Del Rocio Sevilla-Gonzalez M., Loaeza L.M., Lazaro-Carrera L.S., Ramirez B.B., Rodríguez A.V., 
Peralta-Pedrero M.L., Almeda-Valdes P. 

Article 

Background: The System Usability Scale (SUS) is a common metric used to assess the usability of a 
system, and it was initially developed in English. The implementation of electronic systems for 
clinical counseling (eHealth and mobile health) is increasing worldwide. Therefore, tools are 
needed to evaluate these applications in the languages and regional contexts in which the 
electronic tools are developed. Objective: This study aims to translate, culturally adapt, and 
validate the original English version of the SUS into a Spanish version. Methods: The translation 
process included forward and backward translation. Forward translations were made by 2 native 
Spanish speakers who spoke English as their second language, and a backward translation was 
made by a native English speaker. The Spanish SUS questionnaire was validated by 10 experts in 
mobile app development. The face validity of the questionnaire was tested with 10 mobile phone 
users, and the reliability testing was conducted among 88 electronic application users. Results: The 
content validity index of the new Spanish SUS was good, as indicated by a rating of 0.92 for the 
relevance of the items. The questionnaire was easy to understand, based on a face validity index 
of 0.94. The Cronbach α was.812 (95% CI 0.748-0.866; P<.001). Conclusions: The new Spanish SUS 
questionnaire is a valid and reliable tool to assess the usability of electronic tools among Spanish-
speaking users. © Magdalena Del Rocio Sevilla-Gonzalez, Lizbeth Moreno Loaeza, Laura Sofia 
Lazaro-Carrera, Brigette Bourguet Ramirez, Anabel Vázquez Rodríguez, María Luisa Peralta-
Pedrero, Paloma Almeda-Valdes. Originally published in JMIR Human Factors 
(http://humanfactors.jmir.org), 16.12.2020. This is an open-access article distributed under the 
terms of the Creative Commons Attribution License 
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work, first published in JMIR Human Factors, is 
properly cited. The complete bibliographic information, a link to the original publication on 
http://humanfactors.jmir.org, as well as this copyright and license information must be included. 
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Spatial and temporal distribution of PM2.5 pollution over Northeastern 
Mexico: Application of MERRA-2 reanalysis datasets 

Carmona J.M., Gupta P., Lozano-García D.F., Vanoye A.Y., Yépez F.D., Mendoza A. 

Article 

Aerosol and meteorological remote sensing data could be used to assess the distribution of urban 
and regional fine particulate matter (PM2.5), especially in locations where there are few or no 
ground-based observations, such as Latin America. The objective of this study is to evaluate the 
ability of Modern-Era Retrospective Analysis for Research and Application, version 2 (MERRA-2) 
aerosol components to represent PM2.5 ground concentrations and to develop and validate an 
ensemble neural network (ENN) model that uses MERRA-2 aerosol and meteorology products to 
estimate the monthly average of PM2.5 ground concentrations in the Monterrey Metropolitan 
Area (MMA), which is the main urban area in Northeastern Mexico (NEM). The project involves the 
application of the ENN model to a regional domain that includes not only the MMA but also other 
municipalities in NEM in the period from January 2010 to December 2014. Aerosol optical depth 
(AOD), temperature, relative humidity, dust PM2.5, sea salt PM2.5, black carbon (BC), organic 
carbon (OC), and sulfate (SO42-) reanalysis data were identified as factors that significantly 
influenced PM2.5 concentrations. The ENN estimated a PM2.5 monthly mean of 25.62 μg m-3 
during the entire period. The results of the comparison between the ENN and ground 
measurements were as follows: correlation coefficient R ~ 0.90; root mean square error = 1.81 μg 
m-3; mean absolute error = 1.31 μg m-3. Overall, the PM2.5 levels were higher in winter and 
spring. The highest PM2.5 levels were located in the MMA, which is the major source of air 
pollution throughout this area. The estimated data indicated that PM2.5 was not distributed 
uniformly throughout the region but varied both spatially and temporally. These results led to the 
conclusion that the magnitude of air pollution varies among seasons and regions, and it is 
correlated with meteorological factors. The methodology developed in this study could be used to 
identify new monitoring sites and address information gaps. © 2020 by the authors. 

Carmona J.M., Gupta P., Lozano-García D.F., Vanoye A.Y., Yépez F.D., Mendoza A., (2020). Spatial and 
temporal distribution of PM2.5 pollution over Northeastern Mexico: Application of MERRA-2 reanalysis 
datasets. Remote Sensing, vol. 12, ISSN: 20724292.



Spatial structure and abundance of the sea urchin Paracentrotus lividus in 
subtidal fishing grounds of the Galician coast (NW- Spain) 

Casal G., Fernández-Boán M., Fernández N., Freire J., Fernández L. 

Article 

A combination of field data and statistical data analysis was used to assay the spatial 
heterogeneity and abundance of the echinoderm Paracentrotus lividus, a target species of a small-
scale-fishery located in Galicia (NW Spain). The mean density estimated in two commercial fishing 
grounds sampled in this study were 0.72 and 0.9 ind./m2. Both fishing grounds showed substantial 
patchiness, with over 75% of the sampling area containing densities between 0 and 2 ind/m2. 
Fishing caused a considerable decrease in the density and abundance of commercial-sized 
individuals. Results showed that fishing activity was highly influenced by the spatial heterogeneity 
of P. lividus with fishers mainly operating in patches equal to or over 1.4 ind./m2. This fact entails 
a higher risk of overexploitation, since densest populations may show the highest reproductive 
potential. The estimated total mortality rates (Z ~ 0.75) represented a depletion of 54% of the 
stock, reaching 64% in areas where fishing activity is concentrated. These results indicated that the 
sea urchin stock should be managed at the patch scale rather than the stock scale. This kind of 
management would prevent inconsistency between biological and exploitable scales. © 2020 
Elsevier Ltd 
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Spectral collapse in the two-photon quantum Rabi model 

Rico R.J.A., Maldonado-Villamizar F.H., Rodriguez-Lara B.M., Rodriguez-Lara B.M. 

Article 

Spectral collapse, the transition from a discrete to a continuous spectrum, is a characteristic in 
quantum Rabi models. We explore this phenomenon in the two-photon quantum Rabi model 
using optical phase space, and we find that, in the so-called degenerate qubit regime, the collapse 
is similar to the transition from a harmonic to an inverted oscillator with the free-particle potential 
as a critical transition point. In the degenerate qubit regime, we construct Dirac-normalizable 
eigenfunctions with well-defined parity for the model. In the general model, we use parity to 
diagonalize the system in the qubit basis and numerically find that the qubit frequency does not 
change the critical point where spectral collapse occurs. We numerically confirm the existence of 
an exceptional state at the critical coupling, and we argue its analytic provenance from both a 
Born-Oppenheimer and a variational approximation. © 2020 American Physical Society. 
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Spectrally resolved Hong-Ou-Mandel interferometry for quantum-optical 
coherence tomography 

Yepiz-Graciano P., Martinez A.M.A., Lopez-Mago D., Cruz-Ramirez H., U'Ren A.B. 

Article 

In this paper, we revisit the well-known Hong-Ou-Mandel (HOM) effect in which two photons, 
which meet at a beamsplitter, can interfere destructively, leading to null in coincidence counts. In 
a standard HOM measurement, the coincidence counts across the two output ports of the 
beamsplitter are monitored as the temporal delay between the two photons prior to the 
beamsplitter is varied, resulting in the well-known HOM dip. We show, both theoretically and 
experimentally, that by leaving the delay fixed at a particular value while relying on spectrally 
resolved coincidence photon counting, we can reconstruct the HOM dip, which would have been 
obtained through a standard delay-scanning, non-spectrally resolved HOM measurement. We 
show that our numerical reconstruction procedure exhibits a novel dispersion cancellation effect, 
to all orders. We discuss how our present work can lead to a drastic reduction in the time required 
to acquire a HOM interferogram, and specifically discuss how this could be of particular 
importance for the implementation of efficient quantum-optical coherence tomography devices. 
© 2020 Chinese Laser Press. 
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Spiking Neural Networks applied to the classification of motor tasks in EEG 
signals 

Virgilio G. C.D., Sossa A. J.H., Antelis J.M., Falcón L.E. 

Article 

Motivated by the recent progress of Spiking Neural Network (SNN) models in pattern recognition, 
we report on the development and evaluation of brain signal classifiers based on SNNs. The work 
shows the capabilities of this type of Spiking Neurons in the recognition of motor imagery tasks 
from EEG signals and compares their performance with other traditional classifiers commonly used 
in this application. This work includes two stages: the first stage consists of comparing the 
performance of the SNN models against some traditional neural network models. The second 
stage, compares the SNN models performance in two input conditions: input features with 
constant values and input features with temporal information. The EEG signals employed in this 
work represent five motor imagery tasks: i.e. rest, left hand, right hand, foot and tongue 
movements. These EEG signals were obtained from a public database provided by the 
Technological University of Graz (Brunner et al., 2008). The feature extraction stage was 
performed by applying two algorithms: power spectral density and wavelet decomposition. 
Likewise, this work uses raw EEG signals for the second stage of the problem solution. All of the 
models were evaluated in the classification between two motor imagery tasks. This work 
demonstrates that with a smaller number of Spiking neurons, simple problems can be solved. 
Better results are obtained by using patterns with temporal information, thereby exploiting the 
capabilities of the SNNs. © 2019 Elsevier Ltd 
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SpinUpFlowDescriptor: A MATLAB toolbox for ferrofluids materials under 
moderate and high amplitude and frequency of magnetic rotating fields in a 

spin-up geometry 

Jimenez C., Amaya I., Correa R. 

Article 

There is currently no unified theory for describing ferrofluid flow under a rotating magnetic field. 
Spin diffusion theory has been broadly studied. But it has been limited to scenarios of magnetic 
fields with low intensity, due to the approximations required for the analytical solution. 
SpinUpFlowDescriptor is a MATLAB software that solves the ferrohydrodynamic problem, using 
finite difference equations. Our software does not require simplifications that limit its validity. So, 
it can be used for different field intensities, as shown in the experiments. Moreover, our data 
depict a saturation phenomenon for the velocity profiles, previously unreported for the spin-up 
geometry. © 2020 The Authors 

Jimenez C., Amaya I., Correa R., (2020). SpinUpFlowDescriptor: A MATLAB toolbox for ferrofluids materials 
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Spirituality and Religious Practices and Its Association with Geriatric 
Syndromes in Older Adults Attending to a Geriatric’s Clinic in a University 

Hospital 

Avelar-González A.K., Bureau-Chávez M., Durón-Reyes D., Mondragón-Cervantes M.I., Jiménez-
Acosta Y.C., Leal-Mora D., Díaz-Ramos J.A. 

Article 

Demographic aging has led to an increase in the prevalence of different diseases, including the so-
called geriatric syndromes (GS), like depression, disability and frailty phenotype (FP). Spirituality 
and religious practices (RP) have been associated with positive health outcomes and could be a 
protective factor against the development of some GS. Study aims was to determine the 
frequency of spirituality and RP, and their associations between some GS in adults 60 years of age 
or older, who attended a geriatric clinic in a university hospital in Mexico. Cross-sectional study in 
adults aged ≥ 60 years, recruited in 2018, was performed. Participants underwent a 
comprehensive geriatric assessment, with which spirituality and religious practices model and the 
diagnosis of GS were obtained. Linear regression analyses were determined to establish the 
association between RP and GS. We included 128 subjects; mean age was 79 years (SD ± 8). 
Lowers scores for mass and communion assiduity were associated with worst disability and FP 
scores (b = − 0.35, P = 0.02; b = − 0.37, P = 0.03). The RP model explained 8% (R2 = 0.083) of the 
total variance of the depressive symptoms score (P = 0.03). This study showed that the prevalence 
of RP is higher in Mexican older adults. The RP model can explain 8 and 9% of the variation in 
dependent variables (depressive symptoms and disability). These results suggest the importance 
of monitoring RP, as they seem to have a positive impact on health status of the elderly. © 2020, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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Spontaneous sphenoid meningoencephalocele with sepsis 

Shah M., Tadeo Bermúdez Borjas M.A., Brust K. 

Article 

Streptococci bacteremia is an unusual source of sepsis from spontaneous cerebrospinal fluid (CSF) 
rhinorrhea due to sphenoid meningoencephalocele. A spontaneous cause of CSF rhinorrhea 
should be on the differential along with trauma and congenital and neoplastic lesions. 
Moxifloxacin 400 mg daily for 2 weeks has a satisfactory CSF penetration to treat Streptococcus 
viridans bacteremia due to CSF rhinorrhea. © 2020, Copyright © 2020 Baylor University Medical 
Center. 
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Stability analysis for nonlinear closed loop system structure 

Jianhong W., Ramirez-Mendoza R.A. 

Article 

In this paper, stability analysis is studied for the nonlinear closed loop system with a nonlinear 
plant and a nonlinear controller. Without the linearizing process for the nonlinear plant and the 
nonlinear controller, a Lipschitz continuous assumption of nonlinear plant is added and the notion 
of finite gain stability is defined. Then some inequalities about Lipschitz constants are derived to 
guarantee that the nonlinear system outputs are finite gain stability. To avoid the construction of 
the Lyapunov function, the convergence properties about the geometric series are applied to 
obtain two inequality conditions on the defined finite gain stability. Furthermore, one more 
complicated system, coming from engineering practice, is used to extend the nonlinear closed 
loop system, where the inner loop is applied to help another two controllers in achieving the 
desired tracking accuracy. Then the controller design for one flight simulation platform with six 
degrees of freedom confirms the theoretical results. © 2020, © 2020 The Author(s). Published by 
Informa UK Limited, trading as Taylor & Francis Group. 
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Stability of conformable linear differential systems: A behavioural framework 
with applications in fractional-order control 

Mayo-Maldonado J.C., Fernandez-Anaya G., Ruiz-Martinez O.F. 

Article 

The authors study the stability of linear systems whose dynamics are described by systems of 
conformable fractional differential equations. They provide a framework in terms of behavioural 
system theory to develop a general modelling specification as well as stability conditions for 
conformable linear systems with a fractional differential order. They also provide sufficient 
conditions and tests for stability based on linear matrix inequalities. To do so, they elaborate on 
the relationship between the conformable derivative and the traditional integer derivative as well 
as on a conformable Laplace transform and the use of polynomial algebra as the pivotal figure for 
analysis. They demonstrate the advantages of the proposed approach by designing a stabilising 
fractional-order controller for a DC-DC converter feeding a constant power load. © The Institution 
of Engineering and Technology 2020 
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Starting a family business as a career option: The role of the family household 
in Mexico 

Pittino D., Chirico F., Baù M., Villasana M., Naranjo-Priego E.E., Barron E. 

Article 

This study analyses the determinants of an individual's intention to start up a new venture that 
involves family members. Building on the family embeddedness perspective, we hypothesize the 
existence of an inverted U-shaped relationship between the number of individuals in a family 
household and the intention to start a family business. Moreover, we argue that this relationship 
is moderated by the household income and the individual's education level. With supportive 
empirical results based on data from the Global Entrepreneurship Monitor (GEM) from Mexico, 
our work contributes to research on family embeddedness and entrepreneurial career intentions 
by identifying the importance of household-level factors in the family business start-up decision, 
and by depicting such decision as a distinctive career option in terms of self-employment. © 2020 
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Stealth identification strategy for closed loop system structure 

Wang-jian H., Ramirez-Mendoza R.A. 

Article 

Many identification strategies for closed loop system structure assume that an open loop system is 
closed by a feedback mechanism, which contains a known and linear controller. This assumption 
means these identification strategies are feasible under some prior knowledge of feedback 
controller. To relax this assumption for some complex systems with unknown controller or 
nonlinear controller, a new stealth identification strategy is proposed to tackle the identification 
problem for closed loop system with unknown controller or nonlinear controller. Stealth 
identification modifies closed loop system, so that the new prediction error and inverse covariance 
matrix are all independent of the unknown controller or nonlinear controller. This independence 
simplifies the problem of estimating parameter vector and designing optimal input. The Robbins-
Monro algorithm is applied to identify the unknown parameter vector in closed loop system with 
unknown controller, and the nonlinear controller is replaced by its equivalent linear time invariant 
controller. Some consideration about the linear approximation to nonlinear system are studied, 
and two linear approximation forms are constructed to approximate the nonlinear system. The 
effectiveness of our proposed stealth identification strategy is demonstrated through simulation 
example. © 2020, © 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Steering control law for double-gimbal scissored-pair CMG 

Kojima H., Nakamura R., Keshtkar S. 

Article 

Because control moment gyroscopes (CMGs) can generate a large torque compared to reaction 
wheels, they are used as actuators for attitude control of large spacecraft. However, when the 
number of Single-Gimbal CMG (SGCMG) units is five or less, there can be internal singularities that 
cannot generate torque around the desired direction. To construct a system that has no internal 
singularities, six or more SGCMGs are required, because an orthogonally arrayed, three scissored-
pair CMG system has no internal singularities. Because CMG singularities are disruptive for 
attitude control, a great deal of effort has been devoted to overcoming the CMG singularity 
problem; the various designs include Variable-Speed CMGs (VSCMGs), Double-Gimbal CMGs 
(DGCMGs), and Double-Gimbal Variable-Speed CMGs (DGVSCMGs). However, these designs still 
have problems, such as a slow response to torque generation commands about the wheel axis in 
VSCMGs and DGVSCMGs, and difficulty in precise attitude tracking when perturbation torque is 
generated to avoid singularities. To overcome the problems of the traditional CMG configurations, 
this paper proposes a new CMG system configuration that we call the Double-Gimbal Scissored-
pair CMG (DGSPCMG) system. Because the DGSPCMG system is a hybrid system combining a 
Scissored-Pair CMG and a DGCMG, the DGSPCMG system does not have internal singularities 
except at the origin and along the x-axis. Moreover, this system can recover from an internal 
singularity by null motion only, and from outer singularities (saturation singularities) by steering 
the scissored-pair gimbals only. Thus, generation of perturbation torque is unnecessary for 
recovering from singularities, and a precise attitude tracking maneuver can be more easily 
achieved. This paper presents a conceptual design of a DGSPCMG system and describes a steering 
control law for the proposed system. Furthermore, the validity of the proposed steering control 
law is demonstrated through numerical simulations and results of comparison experiments are 
shown to demonstrate the advantage of the DGSPCMG over a VSCMG. © 2020 COSPAR 

Kojima H., Nakamura R., Keshtkar S., (2020). Steering control law for double-gimbal scissored-pair CMG. 
Advances in Space Research, vol. 66, pp. 771-784. ISSN: 2731177.



Stent placement in an occluded left superior vena cava to right atrial baffle 
aided by transhepatic access in a patient with heterotaxy 

Cruz G., Galindo A., Evans W.N., Restrepo H., Rothman A. 

Article 

We describe placement of a covered stent in an occluded left superior vena cava to right atrial 
baffle in a 9-year-old patient with heterotaxy and an associated interrupted inferior vena, which 
required a transhepatic approach. Coronary angiography helped direct the Brockenbrough needle 
across the obstruction. Eighteen months post intervention, transthoracic echocardiography 
confirmed stent patency. © 2020 Elsevier B.V. 
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Step-Up seven-level neutral-point-clamped inverter based topology for TL-
PVS 

Martinez-Garcia J.F., Vazquez-Guzman G., Martinez-Rodriguez P.R., Escobar G., Valdez-Fernandez 
A.A., Sosa-Zuniga J.M. 

Article 

Single-phase transformerless inverters are widely installed in grid connected photovoltaic systems 
due to their outstanding advantages, namely, high efficiency, low cost and high power density. The 
lack of galvanic isolation leads to common-mode voltage (or current) issues, which are solved by 
means of modifications to topologies, control schemes and modulation strategies. This study 
proposes a novel multilevel inverter for single-phase transformerless photovoltaic systems. The 
topology is based on the neutral-point-clamped inverter, and is aimed to attenuate the leakage 
ground current. The latter is caused by the common-mode voltage fluctuations affecting the stray 
capacitances formed between the photovoltaic cells and the grounded frame. On the one hand, 
the proposed multilevel inverter can synthesise a seven levels output voltage, which reduces the 
total harmonic distortion. On the other hand, the magnitude of the output voltage can reach up to 
1.5 times the DC input voltage, which eliminates the need of a voltage-boosting stage for grid 
interconnection. This study also presents three dedicated pulse-width modulation strategies, all of 
them based on the level-shifted multicarrier sinusoidal pulse-width modulation scheme. 
Numerical simulations and experimental tests in a 1 kW setup have been performed to evaluate 
the performance of the proposed topology. © 2020 Institution of Engineering and Technology. All 
rights reserved. 
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Strabismus in the north of Mexico: Clinical characteristics in a pediatric 
population at public and private health institutions  

Páez-Garza J.H., Rangel-Padilla A., González-Godínez S., de la Rosa-Pacheco S. 

Article 

Introduction: Strabismus is one of the main causes of visual disability. Most cases are reversible 
with appropriate treatment; however, several factors can influence its diagnosis. Objective: To 
describe the demographic and clinical characteristics of strabismus in children from northern 
Mexico. Methods: We carried out a study to analyze the characteristics associated with strabismus 
in pediatric patients of a private hospital (Centro Médico Zambrano Hellion [CMZH]) and a primary 
care center (CeSI). Results: One-hundred and eighty nine patients were included. Median age at 
strabismus onset was 11 months, with a median age of 3.3 years when attending the clinic for the 
1st time, and the average time to seek medical care was of 13 months. Age of onset was higher in 
CMZH. However, the time it took patients to seek medical care was higher in CeSI (p < 0.001). The 
prevalence of amblyopia was significantly higher in CeSI (p = 0.007). Conclusions: This is the first 
study that describes the clinical and demographic characteristics associated with a diagnosis of 
strabismus in northern Mexico. Our results agree with other studies in Mexican and American 
populations. By analyzing the socioeconomic characteristics of the population, we conclude that it 
is of utmost importance to ensure that low-income population has access to specialized health 
services in order to receive an appropriate treatment. © 2019 Sociedad Mexicana de 
Oftalmología. Publicado por Permanyer. Este es un artículo open access bajo la licencia CC BY-NC-
ND (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Strategic alliances’ effects over hospital efficiency and capacity  
utilization in México 

Giménez V., Prior D., Keith J.R. 

Article 

Purpose: This paper aims to investigate the efficiency implications of belonging to a strategic 
hospital alliance (SHA) and measuring the effects over capacity utilization of such agreements in a 
Mexican healthcare context. Design/methodology/approach: Data Envelopment Analysis (DEA) is 
the nonparametric methodology used, which supports both objectives. Technological gaps ratios 
are calculated by using DEA-metafrontier approach to compare efficiency between SHA members 
and a hospital’s control group. Also, hospital capacity utilization ratios are used as the maximum 
rate of output possible from fixed inputs in a frontier setting using directional distance functions. 
Data were collected from an alliance called Consorcio Mexicano de Hospitales in México, which 
has 29 general private hospitals and a group of 47 hospitals with same characteristics from a 
database made by the Instituto Nacional de Estadística y Geografía for year 2014. Findings: The 
results indicate that efficiency is better at hospitals that belong to an alliance; it also shows an 
improvement of installed capacity management for hospital alliances in México. Originality/value: 
The results can be useful for both private health organization managers and regulators themselves 
to adopt management practices that may end up having a favorable impact on cost and prices 
containment. Additionally, there are no previous studies neither in Mexico nor in Latin America 
that analyze the impact of strategic hospitality alliances on the efficiency and utilization of the 
capacity of private hospitals. © 2019, Emerald Publishing Limited. 
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Stress and myths related to the COVID-19 pandemic’s effects on remote work 

Madero Gómez S., Ortiz Mendoza O.E., Ramírez J., Olivas-Luján M.R. 

Article 

Purpose: The purpose of this paper is to know the implications that COVID-19 has presented in the 
workplace to develop research strategies related to issues of human and organizational behavior 
on the business perspective. Design/methodology/approach: Quantitative, exploratory based on 
primary and secondary sources, an online questionnaire was designed and applied with 33 items 
that was applied in the Mexican work environment, during the period from March 7 to 16, that is, 
in the same week as WHO made the pandemic declaration for COVID-19, obtaining a total of 332 
responses. Findings: With the descriptive analyzes carried out, it was possible to know the 
perception that people have of various aspects related to COVID-19, and subsequently the 
corresponding reliability tests were carried out, obtaining Cronbach’s alpha indexes greater than 
0.8. At the beginning of the declaration of pandemic by COVID-19, a relationship was shown 
between stress and the aspects related to the arrival of COVID-19, showing evidence of its impact 
on the workforce. Research limitations/implications: This work has contributed ideas for 
academics, managers and areas of human resources that can promote the growth and 
development of people with the aim of achieving comprehensive well-being in the workplace, 
generating better working conditions owing to the proposal to make remote work a successful 
strategy in the function of human resources in the workplace and in the improvement of society in 
general. Originality/value: This research, in addition to being carried out with information 
obtained in the first weeks of March 2020, presents a model with ideas and themes to design 
future research projects and to analyze the post-COVID-19 effects in the workplace, with a 
business perspective, human behavior and organization. © 2020, Emerald Publishing Limited. 
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Structural competency and global health education 

Harvey M., Neff J., Knight K.R., Mukherjee J.S., Shamasunder S., Le P.V., Tittle R., Jain Y., Carrasco 
H., Bernal-Serrano D., Goronga T., Holmes S.M. 

Article 

Structural competency is a new curricular framework for training health professionals to recognise 
and respond to disease and its unequal distribution as the outcome of social structures, such as 
economic and legal systems, healthcare and taxation policies, and international institutions. While 
extensive global health research has linked social structures to the disproportionate burden of 
disease in the Global South, formal attempts to incorporate the structural competency framework 
into US-based global health education have not been described in the literature. This paper fills 
this gap by articulating five sub-competencies for structurally competent global health instruction. 
Authors drew on their experiences developing global health and structural competency curricula—
and consulted relevant structural competency, global health, social science, social theory, and 
social determinants of health literatures. The five sub-competencies include: (1) Describe the role 
of social structures in producing and maintaining health inequities globally, (2) Identify the ways 
that structural inequalities are naturalised within the field of global health, (3) Discuss the impact 
of structures on the practice of global health, (4) Recognise structural interventions for addressing 
global health inequities, and (5) Apply the concept of structural humility in the context of global 
health. © 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Structure and functional properties of Capto™ Core 700 core-shell particles 

Sánchez-Trasviña C., Fuks P., Mushagasha C., Kimerer L., Mayolo-Deloisa K., Rito-Palomares M., 
Carta G. 

Article 

Capto™ Core 700 is a core-shell chromatographic support with an adsorbing core contained within 
an inert shell layer designed to purify larger biomolecules and bioparticles in a flow-through mode. 
The present study aims to characterize the structure and functional properties of this resin using 
bovine serum albumin (BSA, Mr~65 kDa) and thyroglobulin (Tg, Mr~660 kDa) as model impurity 
proteins. The functionalized adsorbing core and the inert shell have the same fibrous structure 
typical of agarose-based beads. The resin average bead size is 90.7 μm with a range of 50–130 μm, 
the shell thickness is 4.18 µm with a range of 3–6 µm and a standard deviation of 0.55 µm, and the 
pore radius, obtained by inverse size exclusion chromatography, is 50.4 ± 1.3 nm. Both proteins 
present highly favorable binding isotherms with maximum binding capacities of 55 and 105 mg/mL 
of total bead volume for BSA and Tg, respectively. The addition of 500 mM NaCl reduces the 
binding capacity by less than 50%, showing the ability of the resin to operate at high salt 
conditions. For both proteins, the effective pore diffusivity in the core is smaller than in the shell 
due to additional hindrance by bound protein in the core area. Effective pore diffusivities values in 
the core are 1.6 × 10−7 and 0.16 × 10−7 cm2/s for BSA and Tg, respectively. The DBC10% at 2 min 
residence time are 24 and 2 mg/mL for BSA and Tg, respectively. This study provides qualitative 
and quantitative information about Capto™ Core 700 resin. This information could be used to 
predict and optimize the purification of large biomolecules and bioparticle in route to the 
establishment of more effective downstream processes. © 2020 
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Structures, stabilities and aromatic properties of endohedrally transition 
metal doped boron clusters M@B22, M = Sc and Ti: A theoretical study 

Celaya C.A., Buendía F., Miralrio A., Paz-Borbón L.O., Beltran M., Nguyen M.T., Sansores L.E. 

Article 

A genetic search algorithm in conjunction with density functional theory calculations was used to 
determine the lowest-energy minima of the pure B22 cluster and thereby to evaluate the capacity 
of its isomers to form endohedrally doped cages with two transition metal atoms M (M = Sc and 
Ti). An important charge transfer from metal atoms M to the boron cage takes place, stabilizing 
the endohedral compounds, as predicted with the genetic algorithm implemented. High-level 
coupled-cluster theory CCSD(T) calculations were carried out to confirm that the structures found 
are the lowest-energy isomers. For a deeper understanding of the doping effects and related 
charge transfer, the best structural motif of the B22 isomers was also determined when the bare 
cages are in anionic states, such as B222- and B224-. It was found that B22 has an appropriate size, 
geometric shape and electronic state to host the chosen metal atoms and, consequently, to form 
stable endohedrally doped compounds Ti@B22 (C2v, 4-Ti) and Sc@B22 (C2v, 5-Sc). The chemical 
bonding was analyzed in order to understand the molecular orbitals that these novel systems 
form. The cage aromaticity was evaluated by means of the nuclear independent chemical shift 
(NICS(0)iso) indices, the isochemical shielding surface (ICSSzz), the anisotropy of the current 
induced density (ACID) maps, and the magnetic ring current Gauge-Including Magnetically Induced 
Current (GIMIC) method, indicating that aromaticity plays a crucial role in the stabilization of 
endohedrally doped boron clusters. Finally, the thermodynamic stability of the latter, using 
parameters derived from density functional theory (DFT), was evaluated. Ab initio molecular 
dynamics (AIMD) simulations were performed to elucidate the stability, at high temperature, of 
the most stable endohedrally doped boron clusters 4-Ti and 5-Sc. © 2020 the Owner Societies. 
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Students' understanding of the concept of the electric field through 
conversions of multiple representations 

Campos E., Zavala G., Zuza K., Guisasola J. 

Article 

We conducted a study with introductory and upper-division level physics students in a Mexican 
and a Spanish university to learn how students recognize the main characteristics of the electric 
field in three of its more widely used representations, namely, algebraic notation, vector field plot, 
and electric field lines, and how the students do conversions of them. The students' abilities to 
recognize the three representations of the electric field and do conversions gave insight into their 
understanding of this concept. We used the theory of registers of semiotic representations as a 
framework to analyze the data. Our results showed that the direction of the conversion is an 
essential factor in determining the students' success in performing conversions of electrical field 
representations. We found close synergy between the vector field plot and the algebraic notation 
of the electric field. However, we found that the conversions that involve electric field lines do not 
present synergy. The electric field lines representation is especially difficult for students, both as a 
source and as a target representation, specifically, the interpretation and representation of the 
magnitude of the field through the density of field lines. We recommend that teachers and 
researchers of electricity and magnetism be more conscious of the difficulties that some 
conversion tasks may present to their students. We specifically invite instructors to be attentive to 
how they approach the representation of electric field lines and be explicit when performing 
conversions that involve electric field lines. © 2020 authors. Published by the American Physical 
Society. Published by the American Physical Society under the terms of the 
"https://creativecommons.org/licenses/by/4.0/"Creative Commons Attribution 4.0 International 
license. Further distribution of this work must maintain attribution to the author(s) and the 
published article's title, journal citation, and DOI. 
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Rodríguez J., García-Márquez E. 

Article 

Prunus serotine oil, was extracted from the seeds without shells, resulting in an oil yield of 23.41 ± 
3.62%. Through GC it was shown that 52.38% of the total fatty acids present in the oil were 
polyunsaturated fatty acids. The fatty acids profile presented in the P. serotine oil were oleic 
(41.42%), linoleic (26.97%) and α-eleostearic acid (25.33%). It had a high concentration of total 
phenols (221 ± 15.85 mg as gallic acid equivalents/kg oil) and flavonoids (0.77 ± 0.01 mg catechin 
equivalents/kg oil). The antiradical activity was 31.52 ± 2.71% and 12.94 ± 0.67% of radical 
inhibition for colorimetric methods using ABTS [2,2′-azino-bis-(3-ethylbenzothiazoline-6-sulphonic 
acid)] and DPPH (2,2-diphenyl-1-picrylhydrazyl), respectively. The activity inhibition was 2.3 (ABTS) 
and 1.8 (DPPH) times higher, respectively, than the ones of Prunus dulcis oil. Lipid oxidation 
showed that at day nine, P. serotine oil has it maximum hydroperoxide production through two 
methods (hydroperoxide and MDA). Three oregano fractions were added (code: 642, 655 and A01) 
as natural antioxidants at four different concentrations (3000, 300, 30 and 3 ppm) each one, to 
extend its shelf life. Fraction 642 managed to extend its shelf life until day 30 (30 °C ± 2 °C), in both 
methodologies. The fraction 642 at 3 ppm, controls the production of hydroperoxide formation. 
Resulting in values of 3.65 µM equivalents of cumene hydroperoxide/kg of oil and 10.29 µM 
equivalents of 1,1,3,3-Tetraethoxypropane/kg of oil, decreasing by 3.2 times the peroxide 
formation with respect to P. serotine oil without leaving a Poliomintha longiflora fraction. © 2020, 
Association of Food Scientists & Technologists (India). 
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Article 

The use of interactive engineering videos as an instructional technology tool is increasing in 
engineering education to provide a versatile and attractive learning environment for students and 
to interest them in course content to increase student engagement. This study assessed the 
effects of using interactive engineering videos in undergraduate electrical engineering courses to 
enhance student understanding and engagement with electronics. To test the impact on learning 
outcomes with the interactive video methodology, we set up six controlled groups of students. 
The experimental groups were sections “A1”, “B1”, and “C1”, in which a set of 13 customized 
short, interactive videos (15 min or less) were available through the course. In the controlled 
group sections “A”, “B”, and “C”, the instruction was applied without videos. The final exam and 
overall grades were compared in all the sections to obtain an indication of the impact of the 
interactive videos. Also, we applied an exit survey to the students in the experimental sections to 
collect their opinions about their engagement, motivation, and commitment during the semester. 
In the experimental sections, a reasonable impact on the student final grades was found, with 
averages of 84, 80, and 83. The students’ opinions about the interactive videos were very positive: 
from the standpoints of motivation, 90.4%; and understanding of class materials, 91.6%. Later, an 
additional section, “D”, was studied and performed well in their video scores. The students having 
video scores above the class average had much better performance in their overall grade, with an 
average of 81.8%. Students from section “D” who did perform lower than the class average in their 
videos had lower overall performance, with an average grade of 76.5%. Moreover, additional 
interactive videos were provided in the special “i-Week” activity during the fall semesters. The 
challenge activity put to the students during that week was “Emergency First Response”, which 
allowed them to generate some technology proposals for first responders in the community; the 
students performed very well in the challenge proposed to them. Some insights about this project 
and the video methodology used in their instruction are described as part of the semester-long 
activity for the students. Finally, the students suggested additional interactive engineering videos 
with more example problems to consolidate the hybrid interactive video learning methodology. 
The interactive engineering video technology is fully considered in the TEC21 Educative Model that 
governs the new degree programs beginning in 2019 at Tecnológico de Monterrey. © 2020, 
Springer-Verlag France SAS, part of Springer Nature. 
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coatings deposited by PECVD: a Raman analysis 

Rivera-Tello C.D., Flores-Ruiz F.J., Flores M., Jimenez O., Farías I., Oseguera-Peña J. 

Article 

This paper presents a Raman spectroscopy study of the influence of methane flow on the micro-
tribological behavior of diamond-like carbon coatings deposited with an industrial plasma-
enhanced chemical vapor deposition system. Results have shown a direct relationship between 
the methane flow and thickness of the coatings. The analysis of the Raman spectra and deposition 
parameters allowed establishing the influence of H content with the methane flow, the disorder 
level and estimation of the sp3 fraction on the carbon coatings. The micro-tribology tests showed 
a strong dependence of the wear resistance and hardness with Raman parameters. The coating 
deposited at 72-sccm methane flow presented a thickness of 1.7 µm and a sp3 fraction of 0.33. 
This sp3 fraction gave rise to a hardness of 24 GPa and an excellent wear resistance of 3.3 × 10–6 
mm3 N−1 mm−1 for this DLC coating. Wear tests showed a swelling in the wear profiles on this 
coating, which was associated with the occurrence of a re-hybridization process. © 2020, Korean 
Carbon Society. 
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Salazar A., Hosseini S., Sanchez-Domínguez M., Madou M.J., Montesinos-Castellanos A., Martinez-
Chapa S.O. 

Article 

Glassy carbon nanofibers (GCNFs) are considered promising candidates for the fabrication of 
nanosensors for biosensing applications. Importantly, in part due to their great stability, carbon 
electrodes with sub-10 nm nanogaps represent an attractive platform for probing the electrical 
characteristics of molecules. The fabrication of sub-10 nm nanogap electrodes in these GCNFs, 
which is achieved by electrically stimulating the fibers until they break, was previously found to 
require fibers shorter than 2 µm; however, this process is generally hampered by the limitations 
inherent to photolithographic methods. In this work, to obtain nanogaps on the order of 10 nm 
without the need for sub-2 µm GCNFs, we employed a fabrication strategy in which the fibers 
were gradually thinned down by continuously monitoring the changes in the electrical resistance 
of the fiber and adjusting the applied voltage accordingly. To further reduce the nanogap size, we 
studied the mechanism behind the thinning and eventual breakdown of the suspended GCNFs by 
controlling the environmental conditions and pressure during the experiment. Following this 
approach, which includes performing the experiments in a high-vacuum chamber after a series of 
carbon dioxide (CO2) purging cycles, nanogaps on the order of 10 nm were produced in suspended 
GCNFs 52 µm in length, much longer than the ~2 µm GCNFs needed to produce such small gaps 
without the procedure employed in this work. Furthermore, the electrodes showed no apparent 
change in their shape or nanogap width after being stored at room temperature for approximately 
6 months. © 2020, The Author(s). 
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Article 

Background: Subretinal fluid is a risk factor for growth and malignant transformation of choroidal 
naevi, however it is unclear if this applies to subclinical fluid that is only detectable by optical 
coherence tomography (OCT). The objective of this study was to determine the prevalence and 
associations of subclinical but OCT-detectable subretinal fluid over choroidal naevi. Methods: 
Cross-sectional study of 309 consecutive cases of choroidal naevi imaged by OCT between July 
2017 to January 2019. Multicentre international study involving ten retinal specialist centres. All 
patients presenting to retinal specialists had routine clinical examination and OCT imaging. The 
prevalence of subclinical OCT-detectable subretinal fluid over choroidal naevi and its associations 
with other features known to predict growth and malignant transformation were noted and 
analysed. Results: Of 309 identified consecutive cases, the mean patient age was 65 years, 89.3% 
of patients were Caucasian and 3.9% were Asian. The prevalence of subclinical but OCT-detectable 
subretinal fluid associated with choroidal naevi was 11.7% (36/309). Naevi with fluid were 
associated with larger basal diameters, greater thickness, presence of a halo, orange 
pigmentation, hyperautofluorescence, and hypodensity on B-scan ultrasonography. Conclusion 
and relevance: Of choroidal naevi where subretinal fluid is not visible on clinical examination, 
11.7% demonstrate subretinal fluid on OCT scans. These naevi more commonly exhibit features 
known to be associated with growth and transformation to melanoma. The presence of subclinical 
OCT-detectable fluid over choroidal naevi may assist in their risk stratification. © 2020, The 
Author(s), under exclusive licence to The Royal College of Ophthalmologists. 
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INTRODUCTION As part of a quality improvement (QI) project undertaken during the 2018 edition 
of the American Society of Clinical Oncology's Quality Training Program (QTP), we evaluated our 
practice's compliance to 70 measures regarding the Core, Symptom/Toxicity and Breast Cancer 
modules from the Quality Oncology Practice Initiative (QOPI) database. Thirteen measures were 
identified as being consistently low in documentation rate in our medical records (MR). METHODS 
After establishing a multidisciplinary QI team, we defined to accomplish 100% documentation rate 
of these 13 QOPI measures in $ 80% of the monthly new patient MRs during the 6-month QTP. We 
designed a Microsoft Word MR template and implemented a new pre-consultation process. 
Monthly Plan-Do-Study-Act cycles were conducted to assess the performance of the intervention. 
RESULTS After the 6-month QI intervention,. 80% of our monthly MRs achieved 100% compliance 
to the aimed-for 13 QOPI measures. Furthermore, our new pre-consultation process proved to be 
valuable in facilitating the documentation of data without interfering with the oncology 
appointment. CONCLUSION The development of a systematic QI approach effectively enhanced 
our compliance to 13 QOPI measures over a 6-month period. These results led to the 
standardization of the current model of care at our institution. To our knowledge, Hospital 
Zambrano Hellion's Breast Cancer Center is the first Mexican cancer center to pursue a QOPI 
certified practice. © 2020 by American Society of Clinical Oncology 
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experience of a large Mexican city  
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Article 

Public bike sharing systems (BSS) comprise fleets of bicycles available for shared use at a low cost. 
BSS are gaining popularity as an environmentally friendly mode of transportation; however, their 
design entails critical decisions from transportation planners and public authorities. The objective 
of this study was to design a BSS for a large Mexican city considering the available budget, the 
fulfillment of a desired percentage of the predicted demand, the integration of the BSS to the 
existent public transportation network and the potential environmental benefit of substituting 
motorized transportation with cycling. A bi-objective optimization model with two objectives -
minimize the total cost of the system's implementation and maximize the reduction of CO2 
emissions- is formulated and solved to determine the optimal location of bike stations and size of 
the bicycle fleet required to achieve a specific level of service. The analysis of the non-dominated 
solutions allows the identification of alternative designs that enhance the BSS' level of service and 
its contribution to air quality, provided municipal authorities are willing to make tradeoffs 
between the two objectives and approve a larger investment. © 2019 Universidad Nacional 
Autónoma de México, Facultad de Contaduría y Administración. This is an open access article 
under the CC BY-NC-SA (https://creativecommons.org/licenses/by-nc-sa/4.0/ 
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Article 

This paper aims at encouraging the use of laser treatment as an environmentally friendly 
technique to improve the mechanical properties of metallic materials over conventional 
quenching and tempering techniques through the study of the tribological behavior of AISI 1538 
MV steel subjected to surface laser quenching treatment. Sliding wear tests were carried out by 
the pin-on-disk method. In order to identify the wear mechanisms, the worn surfaces on the disks 
were evaluated by scanning electron microscopy and the wear scars on the ball were observed by 
optical microscopy. Results reveal that laser treatment reduces the average friction coefficient by 
25% and the wear rate by 60% compared with those achieved by the conventional methods, while 
the depths of the wear track and hardness of the cross section and surface are maintained. © 
2020 R. Carrera-Espinoza et al. 
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Liposomes nanoparticles (LNPs) are vesicles that encapsulate drugs, genes, and imaging labels for 
advanced delivery applications. Control and tuning liposome physicochemical characteristics such 
as size, size distribution, and zeta potential are crucial for their functionality. Liposome production 
using micromixers has shown better control over liposome characteristics compared with classical 
approaches. In this work, we used our own designed and fabricated Periodic Disturbance 
Micromixer (PDM). We used Design of Experiments (DoE) and Response Surface Methodology 
(RSM) to statistically model the relationship between the Total Flow Rate (TFR) and Flow Rate 
Ratio (FRR) and the resulting liposomes physicochemical characteristics. TFR and FRR effectively 
control liposome size in the range from 52 nm to 200 nm. In contrast, no significant effect was 
observed for the TFR on the liposomes Polydispersity Index (PDI); conversely, FRR around 2.6 was 
found to be a threshold between highly monodisperse and low polydispersed populations. 
Moreover, it was shown that the zeta potential is independent of TFR and FRR. The developed 
model presented on the paper enables to pre-establish the experimental conditions under which 
LNPs would likely be produced within a specified size range. Hence, the model utility was 
demonstrated by showing that LNPs were produced under such conditions. © 2020 by the 
authors. 
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Article 

Purpose: To report technique preferences for intravitreal injections among retina specialists in 
Mexico. Methods: Cross-sectional survey. Ophthalmologists with a two-year retina training, active 
members of the Mexican Retina Association, were contacted through email to answer a survey 
consisting of 37 items regarding their IVI application technique. Results: A total of 133 retina 
specialists participated, with a response rate of 78%. Forty-five percent applied the intravitreal 
injections in an operating room designated for the procedure. Sixty-three percent reported never 
injecting both eyes on the same day. Ninety-six percent wore a face mask during the procedure 
and 91% wore gloves. Eighty-two percent used a lid speculum. Tetracaine drops were the 
anesthetic method employed by 97% of participants. All participants utilized povidone-iodine for 
antisepsis. Eighty percent measured the puncture site with a caliper. Superotemporal quadrant 
was the one chosen to place the injection by 63% of participants. Fifty-nine percent indicated post-
injection antibiotic drops for several days. Post-injection counting fingers visual acuity was verified 
by 53% of the participants. Fifty-six percent of the participants placed an eye-patch after the 
procedure. Conclusion: There are different practices regarding the application of intravitreal 
injections among retina specialists in Mexico. Performing this type of survey periodically could 
show changes in preferences, as new evidence is incorporated into clinical practice. © 2020 
Henaine-Berra et al. 
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Article 

This study is addressed to understand: (1) how the Chinese policies for tourism meet the 
international guidelines for sustainable development promoted by the United Nations, through 
the 17 Sustainable Development Goals (SDGs) and (2) how the Chinese policies for tourism are 
applied in reality by design practice. To answer these two research questions, the research 
considers mainly three groups of reference sources: the 2030 Agenda for Sustainable 
Development; the Outline for National Tourism and Leisure 2013-2020 (ONTL) of the Chinese 
Government and their analyses from independent sources; the descriptions of architectural 
interventions for hospitality. According with the two research questions, the research is based on 
two phases: (1) a comparison between the Chinese policies for tourism development and the 
international policies for sustainable development; (2) a search of sustainable policies in the 
design practice, through the analysis of 30 projects for hospitality, realized in China after 2013. The 
results of both the phases propose a new paradigm in understanding China's role as a country 
leading sustainable tourism for development. © 2020 by the authors. 
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Symmetries in teleportation assisted by n-channels under indefinite causal 
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Article 

Quantum teleportation has had notorious advances in the last decade, being successfully deployed 
in the experimental domain. In other terrains, the understanding of indefinite causal order has 
demonstrated a valuable enhancement in quantum communication to correct channel 
imperfections. In this work, we address the symmetries underlying imperfect teleportation when it 
is assisted by indefinite causal order to correct the use of noisy entangled resources. In the 
strategy being presented, indefinite causal order introduces a control state to address the causal 
ordering. Then, by using post-selection, it fulfills the teleportation enhancement to recover the 
teleported state by constructive interference. By analysing primarily sequential teleportation 
under definite causal order, we perform a comparison basis for notable outcomes derived from 
indefinite causal order. After, the analysis is conducted by increasing the number of teleportation 
processes, thus suggesting additional alternatives to exploit the most valuable outcomes in the 
process by adding weak measurement as a complementary strategy. Finally, we discuss the 
current affordability for an experimental implementation. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Article 

This text aims to present, graphically, the interaction between strategic planning, shared value, 
curricular flexibility, higher education institutions (HEI), and the sociocultural environment 
surrounding all these topics. For the elaboration of this text, we implemented a cross-sectional 
qualitative methodology, supported by documented research, whose variables were not modified. 
As conclusions and findings, it was possible to verify the existence of a relation between subjects 
linked to strategic planning and curricular flexibility; it was also possible to relate issues, such as 
shared value and sociocultural environment, to create a specific context. Finally, the implications 
of this project lie in the fact that HEI should consider strategic planning as a fundamental tool to 
seek changes within these institutions and understand the relationship they have with their 
immediate environment when generating shared value. © 2020 Universidad Nacional. All rights 
reserved. 
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D.A. 

Article 

Nutraceutical combinations that act synergistically could be a powerful solution against colon 
cancer, which is the second deadliest malignancy worldwide. In this study, curcumin (C), 
sulforaphane (S), and dihydrocaffeic acid (D, a chlorogenic acid metabolite) were evaluated, 
individually and in different combinations, over the viability of HT-29 and Caco-2 colon cancer 
cells, and compared against healthy fetal human colon (FHC) cells. The cytotoxic concentrations to 
kill 50%, 75%, and 90% of the cells (CC50, CC75, and CC90) were obtained, using the MTS assay. 
Synergistic, additive, and antagonistic effects were determined by using the combination index (CI) 
method. The 1:1 combination of S and D exerted synergistic effects against HT-29 at 90% 
cytotoxicity level (doses 90:90 µM), whereas CD(1:4) was synergistic at all cytotoxicity levels (9:36–
34:136 µM) and CD(9:2) at 90% (108:24 µM) against Caco-2 cells. SD(1:1) was significantly more 
cytotoxic for cancer cells than healthy cells, while CD(1:4) and CD(9:2) were similarly or more 
cytotoxic for healthy cells. Therefore, the SD(1:1) combination was chosen as the best. A model 
explaining SD(1:1) synergy is proposed. SD(1:1) can be used as a basis to develop advanced food 
products for the prevention/co-treatment of colon cancer. © 2020 by the authors. Licensee MDPI, 
Basel, Switzerland. 

Santana-Gálvez J., Villela-Castrejón J., Serna-Saldívar S.O., Cisneros-Zevallos L., Jacobo-Velázquez D.A., 
(2020). Synergistic combinations of curcumin, sulforaphane, and dihydrocaffeic acid against human colon 
cancer cells. International Journal of Molecular Sciences, vol. 21, ISSN: 16616596.



Synthesis and characterization of chemically sprayed ZnO:Fe:Ni thin films: 
effect of codoping concentration and response as gas sensor 

Jayaraman V.K., Biswal R.R., Hernandez A.G., Maldonado A., Gomez-Pozos H. 

Article 

Codoped Fe–Ni zinc oxide (ZnO:Fe:Ni) thin films have been deposited successfully on bare soda-
lime glass substrates by the ultrasonic chemical spray technique. Zinc acetylacetonate hydrate was 
selected as Zn source and nickel acetylacetonate and iron chloride as doping sources. Structural, 
morphological, and optical characterizations were done for ZnO:Fe:Ni films. The location of the X-
ray diffraction peaks of the undoped ZnO films corresponds to wurtzite hexagonal type with the 
(002) plane normally perpendicular to the substrate surface; however, for codoped ZnO films, the 
corresponding diffraction peaks fit well to the wurtzite hexagonal type. Moreover, a peak with 
preferential orientation in the 2θ position of 38° and another low intensity peak located at 61° 
corresponding to bcc cubic structure of Fe3O4 were observed. Dramatic changes in the surface 
morphology in accordance with the doping level were observed for codoped ZnO films. The gas 
sensing response of undoped and codoped ZnO films was tested with propane and carbon 
monoxide gases and found to be moderate at low concentrations and significant for higher 
concentrations. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Orthopedic surgical procedures based on the use of conventional biological graft tissues are often 
associated with serious post-operative complications such as immune rejection, bacterial 
infection, and poor osseointegration. Bioresorbable bone graft substitutes have emerged as 
attractive alternatives to conventional strategies because they can mimic the composition and 
mechanical properties of the native bone. Among these, bioactive glasses (BGs) hold great 
potential to be used as biomaterials for bone tissue engineering owing to their biomimetic 
composition and high biocompatibility and osteoinductivity. Here, we report the development of a 
novel composite biomaterial for bone tissue engineering based on the incorporation of a modified 
strontium- and lithium-doped 58S BG (i.e., BG-5/5) into gelatin methacryloyl (GelMA) hydrogels. 
We characterized the physicochemical properties of the BG formulation via different analytical 
techniques. Composite hydrogels were then prepared by directly adding BG-5/5 to the GelMA 
hydrogel precursor, followed by photocrosslinking of the polymeric network via visible light. We 
characterized the physical, mechanical, and adhesive properties of GelMA/BG-5/5 composites, as 
well as their in vitro cytocompatibility and osteoinductivity. In addition, we evaluated the 
antimicrobial properties of these composites in vitro, using a strain of methicillin-resistant 
Staphylococcus Aureus. GelMA/BG-5/5 composites combined the functional characteristics of the 
inorganic BG component, with the biocompatibility, biodegradability, and biomimetic composition 
of the hydrogel network. This novel biomaterial could be used for developing osteoinductive 
scaffolds or implant surface coatings with intrinsic antimicrobial properties and higher therapeutic 
efficacy. © 2019 John Wiley & Sons, Ltd. 
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Systematic Approach for Assessing the Water-Energy-Food Nexus for 
Sustainable Development in Regions with Resource Scarcities 

Cansino-Loeza B., Sánchez-Zarco X.G., Mora-Jacobo E.G., Saggiante-Mauro F.E., González-Bravo R., 
Mahlknecht J., Ponce-Ortega J.M. 

Article 

Currently, the security of basic resources such as water, energy, and food is regarded as essential 
for sustainable development. Nonetheless, population growth, economic development, and 
changing consumption patterns have caused stress on these resources. It is expected that, in the 
near future, in many parts of the world, it will be challenging to satisfy the demand of the 
population and the access to essential services. Assessing the availability and access to natural 
resources allows for making projections of future scenarios and, in this sense, developing policies 
to mitigate deficiencies in all these sectors. This work presents an approach to assess the progress 
on the water-energy-food nexus security through an index that involves availability, accessibility, 
and sustainability indicators of a region over a time period. The evaluation considering the 
Sustainable Development Goals allows for identifying vulnerabilities associated with the water-
energy-food nexus. The state of Sonora in Mexico was selected as a case study because of its 
unequal distribution and accessibility of resources. Results show that water, energy, and food 
access is not at risk, but the importation of resources to meet the demand of the state makes the 
nexus unsustainable because the availability of resources is not enough to satisfy the services of 
the population. Nevertheless, projections for 2030 show slight improvements in the water-energy-
food nexus security. Copyright © 2020 American Chemical Society. 
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Systematic review of management of gallbladder disease in patients 
undergoing minimally invasive bariatric surgery 

Leyva-Alvizo A., Arredondo-Saldaña G., Leal-Isla-Flores V., Romanelli J., Sudan R., Gibbs K.E., 
Petrick A., Soriano I.S., ASMBS Foregut Committee 

Article 

The introduction and subsequent widespread adaptation of minimally invasive approaches for 
bariatric surgery have not only changed the outcomes of bariatric surgery but also called into 
question the management of co-morbid surgical conditions, in particular gallbladder disease. The 
American Society for Metabolic and Bariatric Surgery Foregut Committee performed a systematic 
review of the published literature from 1995–2018 on management of gallbladder disease in 
patients undergoing bariatric surgery. The papers reviewed generated the following results. (1) 
Routine prophylactic cholecystectomy at the time of bariatric surgery is not recommended. (2) In 
symptomatic patients who are undergoing bariatric surgery, concomitant cholecystectomy is 
acceptable and safe. (3) Ursodeoxycholic acid may be considered for gallstone formation 
prophylaxis during the period of rapid weight loss. (4) Routine preoperative screening and 
postoperative surveillance ultrasound is not recommended in asymptomatic patients. In the era of 
minimally invasive surgery, the management of gallbladder disease in patients undergoing 
bariatric surgery continues to evolve. © 2019 American Society for Bariatric Surgery 

Leyva-Alvizo A., Arredondo-Saldaña G., Leal-Isla-Flores V., Romanelli J., Sudan R., Gibbs K.E., Petrick A., 
Soriano I.S., ASMBS Foregut Committee, (2020). Systematic review of management of gallbladder disease in 
patients undergoing minimally invasive bariatric surgery. Surgery for Obesity and Related Diseases, vol. 16, 
pp. 158-164. ISSN: 15507289.



Systematic review of mixed methods in the framework of educational 
innovation 

Ramírez-Montoya D.M.-S., Lugo-Ocando J. 

Article 

In the field of education research, mixed methods have traditionally referred to the combination 
of quantitative and qualitative data that brings us closer to ‘reality’. However, recent literature on 
social and educational studies has increasingly incorporated works that integrate digital 
technologies and mixed methods. This novelty provides an opportunity to re-examine original 
contributions in the field, particularly in relation to educational innovation. Therefore, the 
objective of this article is to analyze the characteristics and the trends of new contributions from 
researchers in education. To achieve this, we carried out a systematic literature review (SLR) of 
311 articles published from January 2010 to January 2020 in the Web of Science (WoS) and Scopus 
databases. We worked with nine questions that explored three key themes: characteristics, 
technologies and designs within the realm of educational innovation. The validation for this 
analysis was achieved using a criterion adopted by scholars at York University, which incorporates: 
inclusion and exclusion, relevance and description of data, as well as peer review in the analysis. 
Our findings indicate that networks of co-terms, identification of educational innovations and the 
types of designs-currently applied in educational innovation-as well as the adoption of a mixed-
method approach seem to be much better suited to underpin the required combination of 
strategies and processes that are interwoven in order to address the complexity of the education 
phenomenon in our times. © 2013. All rights reserved. 

Ramírez-Montoya D.M.-S., Lugo-Ocando J., (2020). Systematic review of mixed methods in the framework of 
educational innovation. Comunicar, vol. 28, pp. 9-20. ISSN: 11343478.



Systemic preconditions and ontological modeling for peri-urban communities 

Nousala S., Galindo K.B., Romero D., Feng X., Aibeo P. 

Article 

Purpose: This research presents an ontological model, to communicate the impact of dynamic 
preconditions for peri-urban communities. As such, this paper approaches perturbation 
communities as social-complex-adaptive-systems. Design/methodology/approach: Previous 
assessment of dynamic preconditions have typically been based on top-down approaches. 
Through the lens of social-complex-adaptive and systemic design approaches (requiring a range of 
different disciplines), this work focuses on providing a broader view towards periurban research. 
The methodological approach involved academic literature, fieldwork observations, in-depth 
discussions with community, government, experts and research groups, focusing on a region 
called “Xochimilco” on the outskirts of Mexico City, a unique pre-Hispanic, Aztec ecosystem. This 
evolving man made agricultural/ecological structure of island plots, still provides environmental 
services to Mexico City. This region provides the basis of the research and subsequent ontological 
model. Ontology, in this instance, refers to the nature of being within a range of constraining 
dynamic forces relating to resilient behaviors of the current Xochimilco perturbation ecosystem. 
Findings: Xochimilco can be considered as a longitudinal phenomenon that contributed to the 
understanding of observable resilient and precondition elements between the past and present of 
a living complex-adaptive-system. Practical implications: The research has provided a better 
understanding of community resilience through preconditions, contributing towards preparation 
of environmental change and future urbanization. To this end, the research focused on visualizing 
key dynamics elements for communities attempting to absorb new urban conditions (being 
continuously pushed into it). Originality/value: The outcomes of this research have provided 
specific systemic, bottom up approaches with ontological modeling to assist with visualizing and 
understanding intangible dynamic conditions that impact high complex areas of perturbation 
regions. © 2020, Emerald Publishing Limited. 
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Systems Engineers' Effectiveness in an Organization: Text and Visual Analytics 
Approach 

Zavala A., Soneji S., Kothari S., Ramirez-Marquez J.E., Tao H.Y.S., Hutchison N. 

Article 

The Helix project is a multiyear longitudinal research study focus on understanding what makes 
systems engineers effective. The Helix team gathered data through interviews, site visits, and 
surveys with individuals who are doing systems engineering (SE) work on programs, supervising 
systems engineers, using products from systems engineers, and are knowledgeable about SE. The 
responses provided by the participants were documented and analyzed using text mining 
techniques, such as topic modeling and word similarity. To interpret the results, the team 
developed several visualizations from three scenarios, full corpus, by organization type, and by 
domain. The visuals show the common language among systems engineers within topics and the 
relationship between words from the three scenarios mentioned above. Also, the article provides 
insights into what enables systems engineers to be proficient or effective in their organizations. © 
2007-2012 IEEE. 
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T and Small Protrusion (TAP) vs Double-Kissing Crush Technique: Insights 
From In Vitro Models 

Paradies V., Ng J., Lu S., Bulluck H., Burzotta F., Chieffo A., Ferenc M., Wong P.E., Hausenloy D.J., 
Foin N., Ang H. 

Article 

Background: Percutaneous coronary interventions on complex bifurcation lesions may require 
implantation of two stents to appropriately treat diffuse side-branch (SB) disease. Comparisons 
among different bifurcation stenting techniques are continuously attempted by various study 
designs (bench tests, computer simulations, clinical studies). Among different techniques, double 
kissing crush (DKC) represents the last evolution for “crushing” while T and small Protrusion (TAP) 
represents the evolution of “T stenting”. Both techniques are actually gaining popularity, but 
head-to-head comparisons are lacking. Methods and results: Two last generation drug-eluting 
stents (Synergy™, Boston Scientific, MA, USA and Ultimaster™,Terumo Corp., Japan) were 
implanted in left main bifurcation bench models using TAP (n = 6 sets) and DKC (n = 6 sets) 
techniques. A peristaltic pump with fresh porcine blood was used to perfuse the blood through the 
silicone model at a flow rate of 200 ml/min for 4 min. Optical coherence tomography (OCT) was 
used to assess stent struts geometry and thrombus formation. SB cross sectional area as well as SB 
obstruction did not significantly differ between the two techniques. Numerical (but not statistically 
significant) differences were found in terms of malapposed struts (fewer with TAP) and floating 
struts (fewer with DKC). Thrombus formation after blood perfusion was similar between TAP and 
DKC technique (1.53 ± 1.12 vs. 1.20 ± 1.01 mm2, p = 0.6). Conclusion: The result of the present in-
vitro study shows the absence of significant difference between TAP and DKC in terms of stent 
struts apposition and acute thrombus formation potential. Despite the completely different 
technical steps required, both techniques have similar performance according to such articulated 
pre-clinical evaluation. What is already known about this subject?: Due to its limited complexity, T 
and Protrusion (TAP) technique is considered the to-go technique for bifurcation lesions with good 
long-term results. Recently, double kissing crush (DKC) technique has been gaining popularity and 
demonstrated promising results in randomized clinical trials. What does this study add?: This in-
vitro bench test study provides a unique detailed OCT comparison and local hemodynamic 
environment analysis of the two techniques. How might this impact on clinical practice?: New 
insights of acute thrombogenicity and computational flow model simulation may guide 
percutaneous therapeutic strategies of bifurcation lesions. © 2020 Elsevier Inc. 
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Tabu search with strategic oscillation for improving collection assignment 
plans of waste electric and electronic equipment 

Ríos-Mercado R.Z., González-Velarde J.L., Maldonado-Flores J.R. 

Article 

This paper studies a districting problem arising in the collection of waste of electrical and 
electronic equipment. Given a set of collection bins, where users return end-of-life electronic 
goods, located across a region or country, the design problem involves assigning these bins to the 
companies responsible for the collection at a later stage. This assignment must meet specific 
planning and legal requirements such as a fair household distribution according to each company's 
market share and a fair assignment based on the bin infrastructure quality. According to the 
current law, this assignment must be done in such a way to avoid, to the best possible extent, 
regional monopolies. This anti-monopoly requirement is achieved by maximizing a dispersion 
function. A tabu search metaheuristic with an advanced feature of strategic oscillation is proposed 
for this (Formula presented.) -hard combinatorial optimization problem. The particular 
components are designed to exploit the mathematical structure of the problem entirely. Besides, a 
few upper bounding schemes are developed and tested. The empirical work shows the tabu 
search's effectiveness and its components over a broad set of instances from the literature. In 
particular, the strategic oscillation idea turned out to have a very positive impact. Overall, the 
proposed metaheuristic outperformed the best existing method for this problem. © 2020 The 
Authors. International Transactions in Operational Research © 2020 International Federation of 
Operational Research Societies 
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Tailored gamification and serious game framework based on fuzzy logic for 
saving energy in connected thermostats 

Ponce P., Meier A., Méndez J.I., Peffer T., Molina A., Mata O. 

Article 

Connected thermostats (CTs) often save less energy than predicted because consumers may not 
know how to use them and may not be engaged in saving energy. Additionally, several models 
perform contrary to consumers’ expectations and are thus not used the way they are intended to. 
As a result, CTs save less energy and are underused in households. This paper reviews aspects of 
gamification and serious games focused on engaging consumers. A gamification and serious games 
framework is proposed for saving energy that is tailored by a fuzzy logic system to motivate 
connected thermostat consumers. This intelligent gamification framework can be used to 
customize the gamification and serious game strategy to each consumer so that fuzzy logic 
systems can be adapted according to the requirements of each consumer. The framework is 
designed to teach, engage, and motivate consumers while helping them save electrical energy 
when using their thermostats. It is described the proposed framework as well as a mockup that 
can be run on a cellphone. Although this framework is designed to be implemented in CTs, it can 
be translated to their energy devices in smart homes. © 2020 Elsevier Ltd 
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Tailoring the diameters of electro-mechanically spun fibers by controlling 
their Deborah numbers 

Flores-Hernandez D.R., Cardenas-Benitez B., Martinez-Chapa S.O., Bonilla-Rios J. 

Article 

Polymer solutions with different concentrations of SU-8 2002/poly(ethylene) glycol/ tetrabutyl 
ammonium tetrafluoroborate (SU-8/PEO/TBATFB) were electrospun in a low-voltage near-field 
electrospinning platform (LVNFES) at different velocities. Their diameters were related to the 
concentration contents as well as to their Deborah (De) numbers, which describes the elasticity of 
the polymer solution under determined operating conditions. We found a direct correlation 
between the concentration of PEO/TBATFB, the De and the diameter of the fibers. Fibers with 
diameters as thin as 465 nm can be achieved for De ≈ 1. © 2020 by the authors. 
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Takeaways from a hundred and fifty years of surgical education:  
A chief resident's perspective 

Gonzalez-Urquijo M. 

Article 

Nearly 150 years ago, circa 1870, Theodor Billroth, considered one of the greatest surgeons of all 
time, wrote a monograph entitled, “Teaching and Learning the Medical Sciences in German 
Universities”. Almost twenty years later, in 1889, William Halsted developed the first formal 
surgical training program, attributing the idea of the European model of surgical training he 
gathered from Theodor Billroth. The manner in which Billroth selected young trainees highlighted 
the talents he reckoned indispensable for a good surgeon. This viewpoint emphasizes ten 
attributes that for a chief resident are indispensable for becoming a successful surgical resident, 
and at the end of the surgical training, a well-rounded and technically competent surgeon who is 
grounded in the principles of general surgery. © 2020 Elsevier España, S.L.U. 
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Taxing crude oil: A financing alternative to mitigate climate change? 

Antón A. 

Article 

To date, global cooperation has not provided enough funds to counter climate change, as 
evidenced by the Green Climate Fund experience. Based on this fact, this document evaluates the 
revenue potential of an international tax on crude oil to finance programs to mitigate climate 
change. For this purpose, a dynamic, general equilibrium model for the world economy with two 
regions is proposed. One region is a net importer of oil, while the other is an exporter. In the 
model, oil exports are subject to a permanent per-barrel tax. Short- and long-run revenue 
projections are offered under alternative assumptions. Some exercises suggest that the resources 
generated from a $5 per-barrel tax on 25% of world oil exports would amount to $18.4 billion 
dollars in the initial year. To implement such policy at the international level, an “Oil and Climate 
Club” is proposed, where revenues from oil taxation would be allocated to funding environment-
friendly programs. The paper includes a discussion on how to make the club's rules consistent with 
international trade laws. © 2019 The Author 
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TCR-α/β CD4− CD8− double negative T cells arise from CD8+ T cells 

Rodríguez-Rodríguez N., Flores-Mendoza G., Apostolidis S.A., Rosetti F., Tsokos G.C., Crispín J.C. 

Article 

The cellular origin of CD4− CD8− (double negative, DNT) TCR-α/β+ T cells remains unknown. 
Available evidence indicates that they may derive from CD8+ T cells, but most published data have 
been obtained using cells that bear an invariant transgenic T cell receptor that recognizes an Ag 
that is not present in normal mice. Here, we have used complementary fate mapping and adoptive 
transfer experiments to identify the cellular lineage of origin of DNT cells in wild-type mice with a 
polyclonal T cell repertoire. We show that TCR-α/β+ DNT cells can be traced back to CD8+ and 
CD4+CD8+ double positive cells in the thymus. We also demonstrate that polyclonal DNT cells 
generated in secondary lymphoid organs proliferate upon adoptive transfer and can regain CD8 
expression in lymphopenic environment. These results demonstrate the cellular origin of DNT cells 
and provide a conceptual framework to understand their presence in pathological circumstances. 
©2020 Society for Leukocyte Biology 
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Teacher professional learning experiences in mooc: Teachers from sonora, 
Mexico who participated in the key learning collection 

Ballesteros Ibarra M.L., Mercado Varela M.A., García Vázquez N.J., Glasserman Morales L.D. 

Article 

In recent years, Massive Open Online Courses (MOOC) have become important venues for 
professional learning for teachers. In this context, the purpose was to understand the professional 
learning experiences that a group of primary education teachers in Mexico experienced in the set 
of MOOCs called “Key Learning Collection”. The qualitative research method was used, and a semi-
structured interview was applied as an instrument to 17 in-service teachers. The findings on the 
teachers learning experiences were categorized into: (1) interaction with the MOOC didactic 
proposal; and (2) completion or abandonment of MOOC. Within the first category, the didactic-
pedagogical elements that characterized the construction of the teachers learning are detailed, 
such as: activities, interaction between participants, resources for learning and evaluation 
schemes. In the second category, the motivations and skills that favored some teachers to 
complete the MOOC are highlighted, and that their absence influenced the abandonment of the 
learning experience by other teachers; for example, commitment to teaching, and digital skills, 
self-regulation and time management. These results are useful to favor the construction of online, 
massive and open environments that promote the professional learning of teachers according to 
their characteristics and needs. © 2020 Universidade Federal de Minas Gerais. All rights reserved. 
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Teachers' digital competences in the online classes modality: A case study in 
a health crisis context 

Ruiz-Ramirez J.A., Tamayo-Preval D., Montiel-Cabello H. 

Article 

This article presents the main results of research carried out in an institution of higher education 
located at Monterrey, Mexico in the current COVID-19’s pandemic in the first academic semester 
of 2020. Its main objective is to understand the full scope of the online academic continuance 
process and its relationship with the teacher’s digital competences improvement. A qualitative 
and interpretive research approach was followed based on case study. Semi-structured interviews, 
nonparticipant observations and focus groups were the main research techniques and methods 
used for data collection. Research findings demonstrated that adapting the unanticipated change 
in the online classes favored the development of teachers’ digital competences through an 
emerging process of self-training which contributed to the fulfillment of the criteria for ensuring 
educational quality in the health crisis context. © 2020 Universidade Federal de Minas Gerais. All 
rights reserved. 
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Teaching Business With Internationally Built Teams 

Suarez E.D., Michalska Haduch A. 

Article 

This paper describes a collaborative model of international learning where students from classes in 
universities across countries collaborate to jointly work on a common project. The paper follows 
the partnership formed by a course taught in the US and one in Mexico under the COIL model, 
where participating students are paired up with counterparts in a related business course in a 
university in another country. By joining these two classes in a team-taught effort, participating 
professors form international teams with half the students from each institution. The teams are 
then responsible for developing an international company’s business plan, of import/export 
companies or expansions into a Latin American market, with realistic resulting documents that are 
presented in meetings on the campuses of both participating universities. The international 
student groups from both universities negotiate and collaborate on their projects online, sealing 
their hypothetical deals when they present them jointly in Mexico and the USA. The classes have 
been made possible by partnerships of professors at an American University and two Universities 
in Mexico. These collaborations have happened in ten semesters, from the spring of 2003 until the 
fall of 2019, with more than one professor participating from each institution. Because these joint 
classes were taught by different professors, we claim that the benefits of the pedagogical model 
can be replicated and institutionalized. The paper discusses issues facing those interested in 
developing a similar course pairing, and describes choices to be made in the process of giving birth 
to such a collaboration. © 2020 Taylor & Francis Group, LLC. 

Suarez E.D., Michalska Haduch A., (2020). Teaching Business With Internationally Built Teams. Journal of 
Teaching in International Business, vol. 31, pp. 312-336. ISSN: 8975930.



Teaching forward kinematics in a robotics course using simulations: transfer 
to a real-world context using LEGO mindstorms™ 

González-García S., Rodríguez-Arce J., Loreto-Gómez G., Montaño-Serrano V.M. 

Article 

Previous studies show that traditional teaching methods such as oral explanations and PowerPoint 
presentations can be complemented with the use of computer simulations in problem-solving 
sessions to teach robotics. Nevertheless, these previous works rest upon the assumption that the 
knowledge that is learned in virtual laboratories transfers to its equivalent real task. The main 
contribution of this work is to validate that the knowledge obtained by students in an 
undergraduate robotics course using computer simulations of 3D model robots can be applied to 
its real-world context. The experimental platform used to run the computer simulations was based 
on the Simscape Multibody library of the MATLAB™ software. Results show a satisfactory 
knowledge transfer because more than 75% of the students finished a forward kinematics 
problem using a physical manipulator built with LEGO Mindstorms™. In addition, the observation 
analysis of the professor reveals that students reinforced their knowledge previously learned, and 
their problem-solving and critical thinking skills also improved. In this way, this study 
demonstrates that the proposed methodology not only helps the transfer of knowledge to the 
real-world context but also helps to develop student competencies. Future work is needed to 
replicate the findings in other robotics topics, such as the generation of trajectories, the analysis of 
the dynamics of manipulators, and the design of various controllers for the actuators of the robot. 
© 2020, Springer-Verlag France SAS, part of Springer Nature. 
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Technetium-radiolabeled mannose-functionalized gold nanoparticles as 
nanoprobes for sentinel lymph node detection 

Estudiante-Mariquez O.J., Rodríguez-Galván A., Ramírez-Hernández D., Contreras-Torres F.F., 
Medina L.A. 

Article 

Gold nanoparticles (AuNPs) are considered valuable nanomaterials for the design of radiolabeled 
nanoprobes for single-photon emission computed tomography (SPECT) imaging. Radiolabeled and 
functionalized AuNPs could improve lymphatic mapping by enhancing the radioactive signaling of 
individual particles in the sentinel node. In this study, an alternative method for functionalizing 
commercial AuNps with mannose is described. The chemical derivatization and 
biofunctionalization of AuNPs were performed with lipoic acid and mannose, respectively. Several 
levels of mannose were tested; the thiolate hydrazinonicotinamide-glycine-glycine-cysteine 
(HYNIC) molecule was also used for 99mTc radiolabeling. Physicochemical characterization of this 
system includes U-V spectroscopy, dynamic light scattering, Fourier-transform infrared 
spectroscopy, and transmission electron microscopy. The most stable nanoprobe, in terms of the 
aggregation, radiolabeling efficiency, and purity, was tested in a sentinel lymph node model in a 
rat by microSPECT/computed tomography (CT) imaging. The SPECT images revealed that 99mTc-
radiolabeled AuNPs functionalized with mannose can track and accumulate in lymph nodes in a 
similar way to the commercial 99mTc-Sulfur colloid, commonly used in clinical practice for sentinel 
lymph node detection. These promising results support the idea that 99mTc-AuNPs-mannose 
could be used as a SPECT contrast agent for lymphatic mapping. © 2020 by the authors. Licensee 
MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and 
conditions of the Creative Commons Attribution (CC BY) license 
(http://creativecommons.org/licenses/by/4.0/). 
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Technical opinion of the Asociación Mexicana de Gastroenterología on soy 
plant-based beverages  

Vázquez-Frias R., Icaza-Chávez M.E., Ruiz-Castillo M.A., Amieva-Balmori M., Argüello-Arévalo G.A., 
Carmona-Sánchez R.I., Flores-Bello M.V., Hernández-Rosiles V., Hernández-Vez G., Medina-Vera I., 

Montijo-Barrios E., Núñez-Barrera I., Pinzón-Navarro B.A., 

Article 

There has been a recent increase in the consumption of cow's milk substitutes, specifically plant-
based beverages, which have erroneously been named “plant milks”. Plant-based beverages do 
not have a standard of identity, and so their nutritional composition can vary from one brand to 
another, even within the same category. The aim of the present narrative review was to produce a 
technical opinion to serve as a frame of reference for sustaining the recommendation of soy plant-
based beverages. Nutrition and gastroenterology experts that belong to the Asociación Mexicana 
de Gastroenterología jointly commented on and analyzed themes on plant-based beverages, and 
on soy drinks in particular, including their nutritional characteristics, consumption in children, and 
potential growth and development alterations, as well as soy drink consumption in adults and its 
association with gastrointestinal alterations and other conditions. Plant-based beverages, 
including those made from soy, are not a replacement for breastmilk or breastmilk substitutes. 
Soy beverages are considered safe and can enrich the varied diet of its consumers, as long as they 
are considered an additional liquid portion of the diet. They can be ingested by adults and children 
above two years of age that present with cow's milk protein allergy or lactose intolerance. © 2020 
Asociación Mexicana de Gastroenterología 
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Technologies for the future of learning: state of the art 

Hernandez-de-Menendez M., Escobar Díaz C., Morales-Menendez R. 

Article 

Students need to acquire competencies that allow them to learn by themselves and be equipped 
to face an uncertain and changing world. Technology can be useful to help learners deal with the 
current and future needs of society. In this review of state of the art, we report on technologies 
that are transforming engineering education, specifically, Virtual and Augmented Reality, 3D 
Printing, Drones, the Internet of Things, Robots, Artificial Intelligence, Holograms, Wearable 
Devices, Virtual Laboratories, and Blockchain. We present their descriptions, examples of currently 
available tools, case studies, benefits, challenges, time to adoption, results, future development, 
and suggestions for their implementation in education. Attention is directed to the use of these 
technologies for assisting students in their acquisition of technical knowledge and development of 
competencies in Engineering and Science education. The advantages of these technologies are 
numerous. The common denominator underlying all of them is education that is exciting and 
flexible, letting students acquire knowledge and practice their skills at convenient times. The 
competencies fostered by these technological advances are the essential ones demanded in the 
workforces of the future, and they include spatial visualization, innovative thinking, problem-
solving, creativity, and analytical and critical thinking. Therefore, the objective of this review is to 
provide a guide to educators and interested parties about the advantages and disadvantages of 
using these technologies in the teaching/learning process. © 2019, Springer-Verlag France SAS, 
part of Springer Nature. 
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Temperature uniformity evaluation of a shuttle kiln for the sanitary ware 
industry using CFD 

Romero-Flores M., Tapia-Martínez A.D., Mariella-González K., Cantú-Pérez A., Montesinos-
Castellanos A. 

Article 

Shuttle kilns are widely used in the sanitary ware industry. A key parameter to reduce energy 
consumption and increase their overall performance is temperature uniformity. Therefore, in this 
paper a systematic and statistical study of the effect of the position of burners and their 
interactions on the temperature uniformity of a shuttle kiln is performed. CFD simulations and a 
4k factorial analysis were used to determine, quantitatively and qualitatively, the best burner 
configuration in hterms of kiln temperature uniformity. It was found that the proximity of the 
burners has a negative impact on the temperature distribution of the kiln. These proximities 
caused collisions of the burners streams which deflected the flow in the Y-axis direction. This may 
increase the outlet velocity of the combustion gases, diminishing the heat exchange between 
gases and the ceramic pieces, producing a heterogeneous distribution of temperature. The 
standard deviation varied from 2.29 to 3.78 depending of the configuration of the burners used. 
To avoid these negative effects, collisions between the streams of the burners should be avoided. 
Also, the distance between the furniture carts of the kiln could be varied to maximise the heat 
exchange inside. The results obtained are useful in the design of ceramic shuttle kilns, as it allows 
one to determine the quantitative and qualitative effect of the position of the burners at different 
sections of the kiln. © 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Temporal and spatial variability of heavy metals in bottom sediments and the 
aquatic macrophyte Paspalum repens of the Orinoco River floodplain lagoons 

impacted by industrial activities 

Narayan A., Mora A., Sánchez L., Rosales J. 

Article 

This study investigated the water parameters and the levels of several heavy metals in leaves and 
roots of the aquatic macrophyte Paspalum repens and in bed sediments of one unpolluted lagoon 
and two polluted lagoons of the Orinoco River floodplain to know the impact of the alumina 
refining wastes on these ecosystems. The sampling was performed during four hydrological 
periods, covering one hydrological year. Chemical parameters in water (pH, conductivity, and total 
dissolved solids) and the levels of Al, Pb, Cr, and Cu in sediments were the highest in Macanillal 
(LMaca) lagoon, whereas sediments of Punta Cuchillo (LPC) lagoon also had elevated 
concentrations of Al and Fe in comparison with Las Aruhacas (LArh) lagoon (unpolluted lagoon). 
Chemical parameters in waters returned almost to natural values during high water stage because 
of the huge inundation of the Orinoco River during the high discharge periods. The solid/liquid 
discharges of industrial effluents over these systems also affected the grain size distribution of 
sediments in the lagoons. In all the studied lagoons, the distribution of elements in leaves of P. 
repens was in the order K ≥ Cr > Ca > Mg > Al > Fe > Mn > Cu > Pb, whereas Al was found to be the 
more abundant element in roots. The high abundance of Cr in P. repens was related with the high 
Cr accumulation potential shown by aquatic macrophytes. Despite this, the concentration of 
elements in P. repens did not show differences between the plants collected in the polluted 
lagoons versus the plants collected in the unpolluted lagoon. This suggests that P. repens is 
unsuitable for bio-monitoring studies of heavy metals in these aquatic environments impacted by 
alkaline residues. © 2020, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Temporal Dynamics of Rhizobacteria Found in Pequin Pepper, Soybean, and 
Orange Trees Growing in a Semi-arid Ecosystem 

Diaz-Garza A.M., Fierro-Rivera J.I., Pacheco A., Schüßler A., Gradilla-Hernández M.S., Senés-
Guerrero C. 

Article 

Harsh environmental conditions in drylands force plants and their associated microbial 
communities to adapt to abiotic stresses. In semi-arid environments, climatic conditions and poor 
agricultural management have a strong impact on plant yield and thus, enhancing soil fertility by 
means of beneficial microorganisms such as plant growth-promoting rhizobacteria (PGPR) has 
been proposed as part of sustainable agricultural management. As drylands will increase due to 
climate change, studying microbial community dynamics of crops under such conditions is crucial 
as it might favor rhizobacteria adapted to drought. While the microbiome of many native dryland 
crops has been characterized, the microbial community composition from non-native crops under 
semi-arid environmental conditions is understudied. Thus, the aim of this study was to 
characterize the bacterial community associated with the roots of three crops with different 
growth cycles, cultivated in the same semi-arid environment, to understand their microbial 
community composition during the season with the highest temperature in northeast Mexico. We 
performed high throughput sequencing of the V3-V4 region of the 16S rRNA gene from root 
samples of Pequin pepper, soybean and orange trees. Classified taxa were evaluated according to 
crop, sampling time and climatological parameters. Our findings revealed that changes in temporal 
dynamics of microbial communities correlate with environmental temperature. Moreover, the 
microbial community of pepper was more diverse and differed from that of soybean and orange. 
Regarding PGPR, 47.6% of the genera were shared among crops with a high relative abundance of 
Bacillus, but we also detected crop-specific microbial associations where Serratia was specific to 
orange trees and Rhodobacter to pepper. When analyzing PGPR in correlation to climatological 
parameters, Bacillus was found to thrive under lower precipitation rates, higher temperatures and 
higher evaporation rates in pepper and orange. In contrast, some PGPR commonly used in 
commercial biofertilizers such as Rhizobium and Azospirillum were affected by high temperatures. 
This study provides a better understanding of the rhizobacterial assemblies of economically 
relevant crops grown under a semi-arid environment. © Copyright © 2020 Diaz-Garza, Fierro-
Rivera, Pacheco, Schüßler, Gradilla-Hernández and Senés-Guerrero. 
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Temporal Spaces of Egalitarianism: The Ethical Negation of Economic 
Inequality in an Ephemeral Religious Organization 

Rauf A.A., Prasad A. 

Article 

In this article, we illuminate how a consumption practice in an ephemeral religious organization 
subverts systems of economic inequality that otherwise prevail in, and structure, society. Drawing 
on a rich ethnographic study in Pakistan, we show how the practice of food consumption in the 
Tablighi Jamaat (TJ)—an Islamic organization originating in South Asia that is practiced 
intermittently by its followers—represents temporal spaces of egalitarianism. Within these 
temporal spaces, entrenched economic hierarchies that are salient in organizing Pakistani society 
are challenged. We found that while the fundamental principles of the Tablighi Jamaat advocate 
for subversion of the economic hierarchies that propagate myriad inequalities by demarcating 
local Muslims into spheres of different social and economic classes, it is in the practice of food 
consumption when ethical transgression from these hierarchies are rendered most intelligible. 
Finally, we consider the implications of this study to the emerging field of Islamic business ethics. 
© 2018, Springer Nature B.V. 
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Territorial effects of shared-living heritage regeneration 

Cattaneo T., Giorgi E., Flores M., Barquero V. 

Article 

The paper presents further steps of study started by authors in recent years, as part of the widest 
international research collaboration, which focuses on shared life and regeneration of 
abandonment of rural settlements as strategies for the development of sustainable territories. 
This research aims to understand how the regeneration of ancient community buildings impacts 
on the sustainable development of the local context. To understand these effects, the research 
considered four traditional typologies of community buildings, from different cultures: Tulou 
(China), Cascina (Italy), Hacienda (Mexico), and Marae (New Zealand). Among the tens/hundreds 
of contemporary regeneration interventions, three contemporary projects per each of these 
typologies have been selected. To assess the territorial impact of the projects a new approach has 
been defined using Expert Interviews as the methodology, so as to be able to have an assessment 
directly by experts in the fields of regenerative projects and sustainable development. The Expert 
Interviews were held based on a questionnaire that assessed the effects of the projects. For the 
evaluation of the projects, two categories of indicators have been selected: (1) United Nations 
SDGs, (2) architectural regeneration indicators generated by the study “The Role of Cultural 
Heritage in Sustainable Development: Multidimensional Indicators as Decision-Making Tool”, by 
Francesca Nocca, published in Sustainability (2017, 9, 1882). The research outputs show how the 
urban-architectural regeneration of these historical typologies can be clearly associated with 
indications of sustainable development. The results also show that in all four cultures the 
regeneration of historic buildings provides many benefits to local communities by successfully 
mixing different income groups and the inclusion of marginalized or vulnerable groups. © 2020 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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Text-Independent Speaker Identification through Feature Fusion and Deep 
Neural Network 

Jahangir R., Teh Y.W., Memon N.A., Mujtaba G., Zareei M., Ishtiaq U., Akhtar M.Z., Ali I. 

Article 

Speaker identification refers to the process of recognizing human voice using artificial intelligence 
techniques. Speaker identification technologies are widely applied in voice authentication, security 
and surveillance, electronic voice eavesdropping, and identity verification. In the speaker 
identification process, extracting discriminative and salient features from speaker utterances is an 
important task to accurately identify speakers. Various features for speaker identification have 
been recently proposed by researchers. Most studies on speaker identification have utilized short-
time features, such as perceptual linear predictive (PLP) coefficients and Mel frequency cepstral 
coefficients (MFCC), due to their capability to capture the repetitive nature and efficiency of 
signals. Various studies have shown the effectiveness of MFCC features in correctly identifying 
speakers. However, the performances of these features degrade on complex speech datasets, and 
therefore, these features fail to accurately identify speaker characteristics. To address this 
problem, this study proposes a novel fusion of MFCC and time-based features (MFCCT), which 
combines the effectiveness of MFCC and time-domain features to improve the accuracy of text-
independent speaker identification (SI) systems. The extracted MFCCT features were fed as input 
to a deep neural network (DNN) to construct the speaker identification model. Results showed 
that the proposed MFCCT features coupled with DNN outperformed existing baseline MFCC and 
time-domain features on the LibriSpeech dataset. In addition, DNN obtained better classification 
results compared with five machine learning algorithms that were recently utilized in speaker 
recognition. Moreover, this study evaluated the effectiveness of one-level and two-level 
classification methods for speaker identification. The experimental results showed that two-level 
classification presented better results than one-level classification. The proposed features and 
classification model for identifying a speaker can be widely applied to different types of speaker 
datasets. © 2013 IEEE. 

Jahangir R., Teh Y.W., Memon N.A., Mujtaba G., Zareei M., Ishtiaq U., Akhtar M.Z., Ali I., (2020). Text-
Independent Speaker Identification through Feature Fusion and Deep Neural Network. IEEE Access, vol. 8, pp. 
32187-32202. ISSN: 21693536.



Texture and color characteristics of swell-dried ready-to-eat Zaghloul date 
snacks: Effect of operative parameters of instant controlled pressure drop 

process 

Mounir S., Téllez-Pérez C., Sunooj K.V., Allaf K. 

Article 

In this work, development of ready-to-eat snacks from Zaghloul date using swell-drying process 
was studied. Pre-dried Zaghloul date samples having 12% water content on dry basis were 
textured by instant controlled pressure drop technique (DIC) at different operative parameters, 
saturated steam pressure (p) and processing time (t), ranged from 0.2 to 0.6 MPa and from 9 to 35 
s, respectively. The effect of these operative parameters on texture, color, and sensory 
characteristics of swell-dried (SD) Zaghloul date snacks were determined and optimized through 
the response surface methodology. Textural (expansion ratio, hardness, springiness, cohesiveness, 
and chewiness) and color (L*, a*, b*, C*, and ΔE*) characteristics were significantly affected by the 
operative parameters of DIC. The optimized textural characteristics was identified for SD Zaghloul 
date at p = 0.6 MPa and t = 22 s with slight yellowness, while the best color properties were 
observed for texturing conditions of p = 0.2 MPa and t = 22 s. The expansion ratio εr was then 46% 
higher and the hardness was 262% lower for SD than airflow-dried date. Instrumental analysis 
such as texture profile analysis and Hunter's Lab color analyzer could be used to describe the 
texture and color changes occurred during food drying. Beside these analyses, the expansion ratio 
could be used to describe the texture as well. Swell-drying process, an alternative drying process, 
is defined as DIC-assisted hot air drying. The thermo-mechanical effects of DIC are mainly induced 
by the abrupt pressure drop toward a vacuum after short-time treatment (9–35 s) by saturated 
steam pressure (0.2 up to 0.6 MPa). The abrupt pressure drop rate induces an autovaporization of 
product's water immediately decreasing the product's temperature allowing it to cross the glass 
transition Tg border. The impact of DIC operative parameters on Zaghloul date could be observed 
through the expansion ratio, and the textural characteristics (hardness HA, springiness SP, 
cohesiveness CO, and chewiness CH). © 2019 Wiley Periodicals, Inc. 
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The «call» of medicine. Use of new mentoring models  
for vocational orientation  

Flores Meléndez M., Góngora Cortés J.J., López Cabrera M.V., Eraña Rojas I.E. 

Article 

Introduction: Medicine is one of the careers that arouse the most interest in young Mexicans. The 
professional orientation programs with a focus on health facilitate in the decision to pursue a 
career in medicine. The objective of this study was to analyse the impact of Topic Week (Semana 
de Tópicos). Material and methods: This is a cross-sectional descriptive study with a sample of 88 
high school students. The tool used consisted of items to evaluate the program. The analysis 
included the mean and standard deviation of the responses to evaluate opinion towards the 
program. Results: Means of >4 were obtained, meaning that responses had a tendency to a 
favourable perception, and indicating a positive impact on students during the Topic Week. 
Discussion: The model focused on active learning, as well as the model of cascade mentoring by 
the teaching members of the faculty and the Medical Interns, which were the most important 
factors for the success of the program. © 2018 Elsevier España, S.L.U. 
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The Balassa-Samuelson and the capital-intensity hypotheses in a nutshell 

Urzúa C.M. 

Article 

By means of duality theory, this paper generalizes the Balassa-Samuelson model as is used to 
explain the Penn effect; namely, the fact that national price levels tend to rise with per capita 
national incomes. The generalization made in this paper allows for any technological progress that 
is Hicks-neutral, Solow-neutral, Harrod-neutral, or any mixture of them. The implications of the 
enlarged models include, among others, the Balassa-Samuelson scenario, as well as a capital-
intensity scenario that resembles Bhagwati's. Those hypotheses emerge simultaneously when 
technical changes are, both, Hicksian and Solovian. The paper also presents an alternative model 
that is used to explain the apparent breakdown of the Penn effect in the case of the lowest-
income countries. © 2020 University of Venice 
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The better, the worse, and the bicultural: Examining bicultural competence 
and bicultural liability in elite football teams 

Szymanski M., Ipek E. 

Article 

Researchers have argued that biculturals have performance and behavioural advantages over their 
mono-cultural peers within multi-cultural teams. We test this claim with performance data from 
442 association football players that participated in the 2012-2013 English Premier League season. 
As expected, bicultural individuals were found to exhibit higher levels of creativity and manifest 
leadership behaviour more often than monoculturals did; however, biculturals were also found to 
exhibit higher levels of stress susceptibility and were regarded as less effective leaders by their 
teammates. We use these findings to develop the construct of bicultural liability and identify how 
biculturalism can affect individual skills. © 2020 Inderscience Enterprises Ltd. 
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The c.*52 A/G and c.*773 A/G genetic variants in the UTR′3 of the LDLR gene 
are associated with the risk of acute coronary syndrome and lower plasma 

HDL-cholesterol concentration 

Vargas-Alarcon G., Perez-Mendez O., Ramirez-Bello J., Posadas-Sanchez R., Gonzalez-Pacheco H., 
Escobedo G., Nieto-Lima B., Carreon-Torres E., Fragoso J.M. 

Article 

Dyslipidemia has a substantial role in the development of acute coronary syndrome (ACS). Low-
density lipoprotein receptor (LDLR) plays a critical role in plasma lipoprotein hemostasis, which is 
involved in the formation of atherosclerotic plaque. This study aimed to evaluate whether LDLR 
gene polymorphisms are significantly associated with ACS and the plasma lipids profile. Three 
LDLR gene polymorphisms located in the UTR′3 region (c.*52 A/G, c.*504 A/G, and c.* 773 A/G) 
were determined using TaqMan genotyping assays in a group of 618 ACS patients and 666 healthy 
controls. Plasma lipids profile concentrations were determined by enzymatic/colorimetric assays. 
Under co-dominant and recessive models, the c.*52 A allele of the c.*52 A/G polymorphism was 
associated with a higher risk of ACS (OR = 2.02, pCCo-dom = 0.033, and OR = 2.00, pCRes = 0.009, 
respectively). In the same way, under co-dominant and recessive models, the c.*773 G allele of the 
c.*773 A/G polymorphism was associated with a high risk of ACS (OR = 2.04, pCCo-dom = 0.027, 
and OR = 2.01, pCRes = 0.007, respectively). The “AAG” haplotype was associated with a high risk 
of ACS (OR = 1.22, pC = 0.016). The c.*52 AA genotype showed a lower HDL-C concentration than 
individuals with the GG genotype. In addition, carriers of c.*773 GG genotype carriers had a lower 
concentration of the high-density lipoprotein-cholesterol (HDL-C) than subjects with the AA 
genotype. Our data suggest the association of the LDLR c.*773 A/G and LDLR c.*52 A/G 
polymorphisms with both the risk of developing ACS and with a lower concentration of HDL-C in 
the study population. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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The Carit Maneuver: A Novel Approach for the Relief of Shoulder Dystocia-A 
Case Series 

Gei A.F., Mastache J.S., Pacheco L.D., Villanueva M. 

Article 

Objective: The main purpose of this article is to describe the technique and mechanism of action 
of a novel intervention for the relief of shoulder dystocia we are labeling Carit maneuver. 
Methods: We report a cohort study of eight cases of shoulder dystocia not relieved by the 
combination of McRobert's maneuver and suprapubic pressure treated with the Carit maneuver. 
This intervention involves the use of the fetal head and neck as the grasping point of the fetus to 
exert a ventral rotation of the fetal trunk, reduce the bi-acromial diameter, and deliver the 
posterior shoulder by passive displacement. In all these cases, the direction of the original head 
restitution, direction of exerted rotation, and side and location of delivery of the first shoulder 
were recorded. Maternal and neonatal outcomes were reviewed and reported. Results: In all 
cases, the Carit rotational maneuver resulted in the delivery of the posterior shoulder in the 
transverse (4), oblique anterior (2), or direct anterior (2) diameters. No instances of neonatal 
depression or fetal acidemia were noted in this cohort. Conclusion: The Carit maneuver is an 
original and successful intervention in the management of shoulder dystocia unresponsive to 
McRobert's maneuver and suprapubic pressure. © 2020 Thieme Medical Publishers, Inc. All rights 
reserved. 
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The causal effect of obesity on prediabetes and insulin resistance reveals the 
important role of adipose tissue in insulin resistance 

Miao Z., Alvarez M., Ko A., Bhagat Y., Rahmani E., Jew B., Heinonen S., Muñoz-Hernandez L.L., 
Herrera-Hernandez M., Aguilar-Salinas C., Tusie-Luna T., Mohlke K.L., Laakso M., Pietiläinen K.H., 

Halperin E., Pajukanta P. 

Article 

Reverse causality has made it difficult to establish the causal directions between obesity and 
prediabetes and obesity and insulin resistance. To disentangle whether obesity causally drives 
prediabetes and insulin resistance already in non-diabetic individuals, we utilized the UK Biobank 
and METSIM cohort to perform a Mendelian randomization (MR) analyses in the non-diabetic 
individuals. Our results suggest that both prediabetes and systemic insulin resistance are caused 
by obesity (p = 1.2×10−3 and p = 3.1×10−24). As obesity reflects the amount of body fat, we next 
studied how adipose tissue affects insulin resistance. We performed both bulk RNA-sequencing 
and single nucleus RNA sequencing on frozen human subcutaneous adipose biopsies to assess 
adipose cell-type heterogeneity and mitochondrial (MT) gene expression in insulin resistance. We 
discovered that the adipose MT gene expression and body fat percent are both independently 
associated with insulin resistance (p≤0.05 for each) when adjusting for the decomposed adipose 
cell-type proportions. Next, we showed that these 3 factors, adipose MT gene expression, body fat 
percent, and adipose cell types, explain a substantial amount (44.39%) of variance in insulin 
resistance and can be used to predict it (p≤2.64×10−5 in 3 independent human cohorts). In 
summary, we demonstrated that obesity is a strong determinant of both prediabetes and insulin 
resistance, and discovered that individuals' adipose cell-type composition, adipose MT gene 
expression, and body fat percent predict their insulin resistance, emphasizing the critical role of 
adipose tissue in systemic insulin resistance. © 2020 Miao et al. This is an open access article 
distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and 
source are credited. 
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The combination of insulin resistance and visceral adipose tissue estimation 
improves the performance of metabolic syndrome as a predictor of type 2 

diabetes 

Antonio-Villa N.E., Bello-Chavolla O.Y., Vargas-Vázquez A., Mehta R., Aguilar-Salinas C.A. 

Article 

Aims: To assess the performance of metabolic syndrome as a predictor of type 2 diabetes in a 
model that also includes both a measure of insulin resistance and a metabolic score for visceral 
fat, and to propose a novel metabolic syndrome definition. Methods: In a prospective Metabolic 
Syndrome Cohort (n=6143), we evaluated improvements in type 2 diabetes risk prediction using 
International Diabetes Federation-defined and Adult Treatment Panel III-defined metabolic 
syndrome, after inclusion in the model of updated homeostatic model assessment of insulin 
resistance and a metabolic score for visceral fat. We also developed a modified metabolic 
syndrome construct, 'MS-METS', which used the metabolic score for visceral fat instead of waist 
circumference to evaluate improved predictive performance for risk of developing type 2 diabetes. 
Results: Participants who had metabolic syndrome as defined by both the Adult Treatment Panel 
III and the International Diabetes Federation criteria had a higher risk of type 2 diabetes compared 
to participants who did not meet these criteria. Addition of updated homeostatic model 
assessment of insulin resistance and metabolic score for visceral fat to both metabolic syndrome 
definitions increased predictive performance for type 2 diabetes risk. Homeostatic model 
assessment of insulin resistance was the only additional predictor of type 2 diabetes in 
participants without metabolic syndrome. Conversely, in participants with metabolic syndrome, 
the use of the metabolic score for visceral fat was the stronger added predictor for type 2 
diabetes. When evaluating participants using the MS-METS definition we observed the largest 
improvement in predictive ability for type 2 diabetes risk and a significant reduction in risk 
overestimation compared to evaluation using metabolic syndrome defined according to the 
International Diabetes Federation and Adult Treatment Panel III criteria alone. Conclusion: 
Inclusion of updated homeostatic model assessment of insulin resistance and metabolic score for 
visceral fat increases performance of metabolic syndrome in prediction of type 2 diabetes. 
Assessment of insulin resistance could be more useful than conventional metabolic syndrome and 
assessment of visceral adipose tissue could be more useful in people with metabolic syndrome. 
Metabolic syndrome as defined using our modified MS-METS construct improved the accuracy of 
type 2 diabetes prediction. © 2020 Diabetes UK 
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The complexity of folate polyglutamylation in plants: Postharvest ripening 
and ethylene modulate polyglutamylated profiles in climacteric fruits plus 

systematic analysis of the glutamyl tail-editing enzymes 

Garza-Aguilar S.M., García-Salinas C., Mejía-Ponce P.M., Licona-Cassani C., Ramos-Parra P.A., Díaz 
de la Garza R.I. 

Article 

Folate derivatives exist in nature in a variety of polyglutamyl forms (Glun); the glutamyl tail is 
added to the folate molecule by folylpolyglutamate synthetase (FPGS), and removed by gamma-
glutamyl hydrolase (GGH) isoforms in several compartments within the cell. Folate 
polyglutamylation affects the use of the folate cofactors and their transport in organisms, also 
impacting their bioavailability as vitamins in mammals; however, little is known about its 
regulation in plants. We explored the possible effect of genetic, developmental, and 
environmental factors on the Glun extent of the most prevalent folate in plants, 5-CH3-THF. We 
chose ripening and ethylene treatment in climacteric fruits, to assess developmental and 
environmental factors. Postharvest ripening increased short Glun tails, and ethylene gassing 
affected negatively long Glun tails. To evaluate genetic factors, we retrieved and compared the 
deduced FPGS and GGH sequences from 27 plants with known Glun profile and attempted to 
correlate their phylogenetic relation, number of isoforms, predicted localization, and primary 
sequence with the Glun profiles generated and gathered by this study. GGH sequences were quite 
conserved among plants, while FPGS diverged more. We postulate that the very long Glun tail 
found only in papaya is the result of very particular changes in one of the FPGS's primary structure. 
© 2020 Elsevier B.V. 

Garza-Aguilar S.M., García-Salinas C., Mejía-Ponce P.M., Licona-Cassani C., Ramos-Parra P.A., Díaz de la 
Garza R.I., (2020). The complexity of folate polyglutamylation in plants: Postharvest ripening and ethylene 
modulate polyglutamylated profiles in climacteric fruits plus systematic analysis of the glutamyl tail-editing 
enzymes. Scientia Horticulturae, vol. 273, ISSN: 3044238.



The consistency strength of hyperstationarity 

Bagaria J., Magidor M., Mancilla S. 

Article 

We introduce the large-cardinal notions of ζ-greatly-Mahlo and ζ-reflection cardinals and prove (1) 
in the constructible universe, L, the first ζ-reflection cardinal, for ζ a successor ordinal, is strictly 
between the first ζ-greatly-Mahlo and the first ?ζ1-indescribable cardinals, (2) assuming the 
existence of a ζ-reflection cardinal κ in L, ζ a successor ordinal, there exists a forcing notion in L 
that preserves cardinals and forces that κ is (ζ + 1)-stationary, which implies that the consistency 
strength of the existence of a (ζ + 1)-stationary cardinal is strictly below a ?ζ1-indescribable 
cardinal. These results generalize to all successor ordinals ζ the original same result of Mekler-
Shelah [A. Mekler and S. Shelah, The consistency strength of every stationary set reflects, Israel J. 
Math. 67(3) (1989) 353-365] about a 2-stationary cardinal, i.e. a cardinal that reflects all its 
stationary sets. © 2020 World Scientific Publishing Company. 
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The cut-off effect of n-alcohols in lipid rafts: A lipid-dependent 
phenomenon☆ 

Zapata-Morin P.A., Sierra-Valdez F.J., Ruiz-Suárez J.C. 

Article 

n-Aliphatic alcohols act as anesthetics only up to a certain chain length, beyond which its biological 
activity disappears. This is known as the ‘cut-off’ phenomenon. Although the most accepted 
explanation is based on action sites in membrane proteins, it is not well understood why alcohols 
alter their functions. The structural dependence of these protein receptors to lipid domains known 
as ‘lipid rafts’, suggests a new approach to tackle the puzzling phenomenon. In this work, by 
performing molecular dynamic simulations (MDS) to explore the lipid role, we provide relevant 
molecular details about the membrane-alcohol interaction at the cut-off point regime. Since the 
high variability of the cut-off points found on protein receptors in neurons may be a consequence 
of differences in the lipid composition surrounding such proteins, our results could have a clear-
cut importance. © 2020 Elsevier Inc. 
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The development of entrepreneurial alertness in undergraduate students 

Bueckmann-Diegoli R., García de los Salmones Sánchez M.M., San Martín Gutiérrez H. 

Article 

Purpose: The main goal of this work is to argue the theoretical validity of two competitive models 
that integrate entrepreneurial alertness in the Theory of Planned Behavior (TPB), and also to 
propose an explanation for the conceptual approach with a higher explicative ability. 
Design/Methodology/Approach: A total of 281 undergraduate students participated in the survey, 
and the data were analyzed using structural equation modeling and competitive models. Findings: 
The research shows it is possible to defend and test two competing TPB models with 
entrepreneurial alertness (EA), which alerts other field researchers to consider more than one 
possibility. The model showing the impact EA has on attitude toward the behavior (ATB) and 
perceived behavioral control (PBC), as well as the model showing the impact of ATB and PBC on EA 
are both valid. The shared characteristic of the sample may explain a higher predictive power in 
the first model. Research limitations/implications: The sample was limited to undergraduate 
students of one university. Practical implications: For educators and policymakers, these results 
highlight the need to include content related to EA in entrepreneurship education programs since 
it could trigger the entrepreneurial process. Originality/value: The paper is the first of its kind to 
demonstrate competing arguments for the role of EA in TPB. © 2020, Emerald Publishing Limited. 
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The duration effect of pictorial health warnings on tobacco consumption in 
Mexico 

Ibarra-Salazar J., Romero-Rojas J.C., Ayala-Gaytán E. 

Article 

Pictorial health warnings (PHW) were introduced in Mexico by the end of 2010. Different studies 
have assessed how PHW influence attitude or desire to renounce smoking, but they have not 
studied the actual effect on the demand of tobacco products. Our objective in this paper is to 
analyze the effect of duration of pictorial health warnings on consumption of tobacco in Mexico. 
We assess the influence of different consecutive rounds of pictorial warnings, taking into account 
their length and the use of repeated images. We use a Dynamic Least Squares model (DOLS) with 
quarterly data (1994-2015), to estimate the long run demand of cigarettes in Mexico, as a function 
of per-capita income, the relative price of tobacco, different regulatory measures and the different 
rounds of pictograms, its duration, and the use of repeated images. We find evidence indicating 
that the pictorial health warnings have reduced consumption of cigarettes, that the effect has 
decreased in the last rounds, and that the most effective duration of the rounds is six months. 
PHW regulation deters consumption; however, its effectiveness decreases over time, suggesting 
that consumers tend to adapt to images. © 2020 Informa UK Limited, trading as Taylor & Francis 
Group. 
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The effect of advance payment with discount facility on supply decisions of 
deteriorating products whose demand is both price and stock dependent 

Khan M.A.-A., Shaikh A.A., Panda G.C., Konstantaras I., Cárdenas-Barrón L.E. 

Article 

Generally, in the business world, it is observed that suppliers give different kinds of benefits to 
retailers due to advance payment. One of the popular benefits is instant cash discount due to 
advance payment. If a retailer pays off his total purchase cost before receiving the products, then 
he receives a certain percentage of cash discount instantly. However, if the retailer pays off a 
certain fraction of the total purchasing cost, then price discount is given only at the time of 
receiving the products while paying the remaining amount of the total purchasing cost. Using this 
concept, this paper formulates, under both cases of advance payment (full or partial), an inventory 
model for deteriorating products where shortages are allowed and demand function is considered 
as price and stock dependent. The closed-form solutions for each case are presented and two 
numerical examples are solved. In addition, a sensitivity analysis is also performed to show the 
effects of advance payment with discount facility. © 2019 The Authors. International Transactions 
in Operational Research © 2019 International Federation of Operational Research Societies 

Khan M.A.-A., Shaikh A.A., Panda G.C., Konstantaras I., Cárdenas-Barrón L.E., (2020). The effect of advance 
payment with discount facility on supply decisions of deteriorating products whose demand is both price and 
stock dependent. International Transactions in Operational Research, vol. 27, pp. 1343-1367. ISSN: 9696016.



The effect of FDI on low and high-skilled employment and wages in Mexico: a 
study for the manufacture and service sectors 

Saucedo E., Ozuna T., Jr., Zamora H. 

Article 

This study analyzes the effect of Foreign Direct Investment (FDI) inflows on the employment and 
wages of low- and high-skilled employees in the manufacture and service sectors in Mexico. The 
study implements a quarterly panel dataset covering the 32 Mexican states from 2005 to 2018. 
The econometric model is estimated throughout Fixed-Effects (FE) and Panel Corrected Standard 
Errors (PCSE). Employment results indicate that an increase of FDI inflows into the manufacture 
sector creates a positive effect in low- and high-skilled employment. In the case of service sector, 
results are inconclusive across models for both categories of employment. In the case of wages, it 
is found that FDI inflows by the manufacture sector increase marginally in low-skilled wages and 
no statistical effect is captured in high-skilled wages. Lastly, in service sector, results indicate the 
effect of FDI inflows are inconclusive in the case of low-skilled and high-skilled wages. © 2020, The 
Author(s). 
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The effect of human errors on an integrated stochastic supply chain model 
with setup cost reduction and backorder price discount 

Tiwari S., Kazemi N., Modak N.M., Cárdenas-Barrón L.E., Sarkar S. 

Article 

This study develops an integrated vendor–buyer inventory model for a supply chain where quality 
issues and human error affect its coordination. Each lot shipped to the buyer contains defective 
items, with a rate which randomly changes from a lot to the other. The buyer inspects every 
shipped lot to segregate defective items. However, the inspection process at the buyer's end goes 
wrong in the classification of defective and non-defective items. On the other hand, the buyer may 
run out of inventory, but in order to avoid lost sales, he/she offers a price discount on the 
backlogged items to his/her customers. Due to the vendor-buyer relationship, the buyer invests in 
reducing the setup cost of the vendor. Supply chain's lead-time is considered variable, and two 
models are developed based on the probability distribution of the lead-time demand. In the first 
model, it is assumed that lead-time demand follows a normal distribution, while in the latter one, 
it does not follow any certain distribution. Two models are developed to determine the joint 
optimal decision variables that minimize the total cost of the supply chain. Two iterative 
algorithms are developed to obtain the optimal solution for both models. A set of numerical 
analysis and sensitivity analysis are conducted to gain insights. © 2020 Elsevier B.V. 
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The effect of milrinone on hemodynamic and gas exchange parameters in 
children 

Loomba R.S., Dorsey V., Villarreal E.G., Flores S. 

Article 

Milrinone is a drug frequently used for hemodynamic support in children during critical illness. 
Although the hemodynamic changes induced by milrinone in children may appear similar to those 
of adults, the physiologic contributors of these changes remain vastly unknown. A systematic 
review was conducted to identify studies characterising the hemodynamic effects of milrinone in 
children during critical illness for hemodynamic support for various medical conditions. Studies 
were assessed for quality and those of satisfactory quality with pre- and post-operative 
hemodynamics for each patient were included in the final analyses. Those not limited to children 
and those not limited to patients with critical illness were excluded from the final analyses. A total 
of six studies with 791 patients were included in the final analyses. Milrinone infusion doses 
ranged from 0.3 to 0.75 mcg/kg/minute with the mean infusion dose being 0.5 mcg/kg/minute. 
Patients whom received milrinone infusion had greater cardiac output, greater left ventricle 
shortening fraction, lower right ventricular systolic pressure, and lower serum lactate levels. 
Systolic blood pressure mean arterial blood pressure and arterial oxygen concentration did not 
significantly change with administration of milrinone. These results were irrespective of milrinone 
infusion dose, infusion duration, and study size. Milrinone was found to have several beneficial 
hemodynamic effects in children during critical illness when used at usual clinical doses. © 
Cambridge University Press 2019. 
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The effect of Yb doping on ZnO thin films obtained via a low-temperature 
spin coating method 

López-Mena E.R., Ceballos-Sanchez O., Hooper T.J.N., Sanchez-Ante G., Rodríguez-Muñoz M., 
Renteria-Salcedo J.A., Elías-Zuñiga A., Sanchez-Martinez A. 

Article 

The spin coating method was employed to fabricate Yb-doped ZnO thin films at 0, 3, 5, 7, and 9 
at.% over a glass substrate at low temperature. X-ray diffraction analysis revealed that the 
hexagonal wurtzite structure was retained even at high doping contents. With the incorporation of 
Yb+3 ions, a slight decrease in the lattice parameters and crystallite size was observed as the 
ytterbium content increased. X-ray photoelectron spectroscopy confirmed the presence of 
ytterbium in the doped ZnO films, and the oxidation state of ytterbium was 3+ for all the samples. 
Morphological studies revealed a surface microstructure formed by micro islands, which tended to 
be denser as the ytterbium content increased. Optical transmittance was observed at 
approximately 75–85%, a blueshift was observed, and consequently, an increase in the bandgap, 
which varies from 3.0 to 3.2 eV, was observed. The refractive index and extinction coefficient 
decreased as the ytterbium dopant concentration increased. The photoluminescence results 
exhibited a strong ultraviolet emission, allowing the use of these thin films in optoelectronic 
applications. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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The effectiveness of computer-based simulations for numerical methods in 
engineering 

Tudon-Martinez J.C., Hernandez-Alcantara D., Rodriguez-Villalobos M., Aquines-Gutierrez O., 
Vivas-Lopez C.A., Morales-Menendez R. 

Article 

Problem-solving and critical thinking are critical skills that engineers need to develop to be 
competitive and meet the requirements of the future job market. The use of Active Learning (AL) 
strategies allows instructors to develop these skills in the students while completing the academic 
program contents. The purpose of this study is to design and implement AL self-regulated 
activities developed in Virtual Learning environments and supported by computer simulations for 
the instruction of numerical methods. Through the use of a real-life engineering problem, in this 
case, the analysis of a vehicle suspension system, the simulation-based activity provided an 
environment for the students to analyze the effect of the parameters of numerical methods used 
to solve a set of Ordinary Differential Equations (ODE). Students compared the solution obtained 
with numerical methods of different order and different levels of accuracy, both qualitatively and 
quantitatively. A control group and an experimental group were used to compare and assess the 
impact of the proposed learning strategy on the instruction of numerical methods. Students who 
participated in these activities showed a more profound comprehension and obtained higher 
grades. Through the use of technological tools for guided activities, students acquired and 
practiced varied technical concepts, compared different solutions, and analyzed how numerical 
methods could be used to solve complex engineering problems. In addition, the students showed 
improved engagement, satisfaction, and knowledge retention. Although the main objective of the 
proposed activity is for the students to acquire a particular competency (i.e., solution of ODE), the 
development of these kinds of activities (i.e., based on a technological platform) provides the 
additional advantage of training the students in a technical environment. This depends on the 
selection of the technological platform where the activity is designed; in this case, 
Matlab/Simulink, a software widely used in both industrial and academic settings, introduced the 
students to a real-world technological tool. © 2020, Springer-Verlag France SAS, part of Springer 
Nature. 
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The effects of organizational traits on NGO–Business engagement in Mexico 

Aigner D.J., Pesqueira L. 

Article 

This paper explores the organizational traits that increase the likelihood of non-governmental 
organizations (NGOs) to engage with businesses in order to enhance their mutual economic, 
environmental and social goals, consistent with UN Sustainable Development Goal (SDG) 17, 
Targets 17.16 and 17.17. The research is based on a survey of 364 randomly selected 
environmental and social NGOs in Mexico. A probit model is used to analyze the data and 
generate insights whereby an NGO’s proclivity to engage with the private sector is associated with 
a number of fundamental organizational characteristics that make them distinct from other NGOs 
active in their field. The main findings show that likelihood of NGO engagement with firms is 
correlated with making corporate donations deductible for businesses, NGO size and scope, 
activities and level of professionalization, sustaining broader stakeholder relations, and showing 
transparency about the mission and goals of the NGO. The paper includes an analysis of the 
determinants of specific forms of engagement and discusses some implications for NGO–business 
engagement and its support of the SDG targets. © 2020 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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The family grilling consumption experience in Mexico 

Morton F., Treviño T., Quintanilla C. 

Article 

Purpose: The purpose of this paper is to understand the ritual, roles and symbolic meanings of 
family grilling consumption experiences in northeast Mexico. Design/methodology/approach: This 
study adopted a phenomenological approach and conducted 73 in-depth interviews and in situ 
observations during family grilling experiences. Findings: Based on an examination of the phases, 
symbolic meanings, and ritual elements of grilling events in Mexico, the results of this study 
identify a third type of family food consumption ritual, the escape ritual, which has different 
characteristics than routine and festive family food consumption rituals. Practical implications: The 
findings indicate the emergence of a more sophisticated family grilling experience that uses new 
accessories and products. Companies could align their marketing strategies for grilling products 
and segment their communication messages based on the roles of participants and the symbolic 
meanings identified in this study. Originality/value: This research studies an experience in light of 
both ritual and escapism literature. © 2020, Emerald Publishing Limited. 
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The field of values of Jones matrices: Classification and special cases: The 
field of values of Jones matrices 

Gutiérrez-Vega J.C. 

Article 

The concept of field of values (FoV), also known as the numerical range, is applied to the 2 × 2 
Jones matrices used in polarization optics. We discover the relevant interplay between the 
geometric properties of the FoV, the algebraic properties of the Jones matrices and the 
representation of polarization states on the Poincaré sphere. The properties of the FoV reveal 
hidden symmetries in the relationships between the eigenvectors and eigenvalues of the Jones 
matrices. We determine the main mathematical properties of the FoV, discuss the special cases 
that are relevant to polarization optics, and describe its application to calculate the Pancharatnam-
Berry phase introduced by an optical system to the input state. © 2020 The Author(s). 
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The food bank resource allocation problem 

Gómez-Pantoja J.Á., Salazar-Aguilar M.A., González-Velarde J.L. 

Article 

One of the global strategic areas in the fight against hunger is the one related to food banks. The 
mission of food banks is to provide food to people that are in extreme poverty and famine. 
However, food banks do not have enough resources to supply food to the needy. Hence, hard 
decisions have to be made every day to determine who will be served, what kind of products, and 
how many of them will be supplied. In this work, we introduce an optimization model for the Food 
Bank Resource Allocation Problem, which takes into account inventory management, purchases, 
product-beneficiary compatibilities, balanced nutrition, and priority of beneficiaries. We also 
propose an adaptive heuristic to solve large instances of this problem. The mathematical 
formulation and the proposed heuristic are evaluated over a large set of instances that have been 
randomly generated based on a real situation of a local food bank. Computational results reveal 
that our heuristic is able to produce good quality solutions in short computation times. © 2020, 
Sociedad de Estadística e Investigación Operativa. 
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The formation of ZnO structures using thermal oxidation: How a previous 
chemical etching favors either needle-like or cross-linked structures 

Rojas-Chávez H., Cruz-Martínez H., Montejo-Alvaro F., Farías R., Hernández-Rodríguez Y.M., 
Guillen-Cervantes A., Ávila-García A., Cayetano-Castro N., Medina D.I., Cigarroa-Mayorga O.E. 

Article 

Thermal oxidation of Zn polycrystalline elemental foils –previously etched at different chemical 
conditions– was used to study the formation of ZnO structures. Two distinct etching solutions 
were used: 0.5 M HNO3 and 11 M HNO3. Based on field emission scanning electron microscopy 
results, by modifying the etching conditions, the ZnO structures were different regarding 
morphology: needle-like ZnO microstructure arrays were formed when Zn foil was chemically 
etched using the 0.5 M HNO3 solution, whilst a cross-linked morphology was obtained when the 
etching solution changed to 11 M HNO3 concentration. However, the elemental mapping showed 
identical chemical composition of both kinds of ZnO microstructures. The focused ion beam-
transmission electron microscopy specimens revealed the occurrence of ZnO nanostructures, in 
both kinds of as-oxidized samples, obtained after 2 h of thermal oxidation at 400 °C. Finally, both 
needle- and cross-linked microstructures were evaluated in terms of their optical properties. 
According to the experimental findings, it was found that these structures can be applied in 
optoelectronic devices working around the green range of the visible electromagnetic spectrum, 
exhibiting the cross-linked sample the highest radiation intensity. © 2019 Elsevier Ltd 
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The Hacker Ethic and the Effective Use of ICTs in Alternative Economic 
Cultures: the case of Ik’ ta K’op in Abasolo, Chiapas 

Castellanos-Rivadeneira J., Valerio-Ureña G. 

Article 

The capitalist agency of mainstream Information and Communication Technologies (ICTs) is 
inherently at odds with alternative economic cultures. This suggests that the problem is 
technology itself–that is, the capitalist values that underscore their design, use and development. 
This research studies the Hacker Ethic as an alternative culture and value-system underpinning a 
series of ICTs –and people– that could serve as a basis for an effective use of technologies within 
alternative economic cultures. To that end, the case of Ik’ ta K’op –a Maya-Tzeltal collective that 
offers telecommunication services– was analyzed, for they explicitly and implicitly resort to this 
Hacker Ethic as a way to ensure the effective use of ICTs. Results suggest that the Hacker Ethic has 
been instrumental to Ik’ ta K’op in five ways: 1. it has facilitated access to ICTs; 2. it has facilitated 
self-determination and governance; 3. it has fostered openness; 4. it has allowed for cooperative 
values to be replicated in the use of ICTs, and; 5. It has strengthened creativity and problem-
solving skills. We can conclude that there is a necessity for an alternative technological ecosystem 
that recognizes, reflects and fosters our cultural diversity as a basic foundation for effective uses 
of ICTs. © 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 
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The hospital zambrano hellion venous thromboembolism rapid response 
team (PREVENTION-team): Improving pulmonary embolism and deep venous 

thrombosis patient care 

Del Toro-Mijares R., Jerjes-Sánchez C., Rodríguez D., Panneflek J., Vázquez-Guajardo M., Fabiani 
M.A., Quintanilla J., Manautou L., de la Peña-Almaguer E., Cadena A., Cassagne G., Torre-Amione 

G. 

Article 

Background: Fast-track worldwide reperfusion programs improve outcomes in ST-elevation 
myocardial infarction and stroke. Similar programs called Program Evaluation and Review 
Technique (PERT) focus on submassive and massive pulmonary embolism (PE) excluding deep 
venous thrombosis (DVT). Methods: PREVENTION-team (Hospital Zambrano Hellion Venous 
Thromboembolism [VTE] Rapid Response). Primary objective: Fast-track stratification, diagnostics, 
and treatment (60-90 min) to improve proximal DVT and submassive and massive PE patients care. 
Secondary objectives: Increase diagnosis rate of low-risk PE and distal DVT; exploration of cause; 
long-term anticoagulation; identify high-risk profile for chronic complications; community-based 
support groups and patient education to extend the concept of the thrombosis-free hospital to 
thrombosis-free home. Structure and organization: The team includes cardiologists, vascular 
medicine, angiologist, echo-cardiographer, cardiovascular imaging, and interventional 
cardiologists. The team will be accessible 24 h a day, 7 days a week, 365 days a year, and base on 
previous national experience. The cardiology fellow on call will be responsible for activation and 
evaluation. We will design several tools to accelerate these processes. Risk stratification and 
therapeutic approach will be based on clinical presentation, echocardiogram, and biomarkers 
findings. According to PERT stratification based on resources and medical specialties, Hospital 
Zambrano Hellion has level 1 PERT. PREVENTION-team links physicians with different expertise, 
provide fast, efficient, and time-saving treatment, potentially saving lives and reducing bleeding 
and chronic complications in VTE patients. Finally, establishing a network in our hospital and 
health system to improve VTE patients care. To the best of our knowledge, this is the first rapid 
response team focused on VTE in Mexico. © 2019 Instituto Nacional de Cardiología Ignacio 
Chávez. 
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The immunogenetic diversity of the HLA system in Mexico correlates with 
underlying population genetic structure 

Barquera R., Hernández-Zaragoza D.I., Bravo-Acevedo A., Arrieta-Bolaños E., Clayton S., Acuña-
Alonzo V., Martínez-Álvarez J.C., López-Gil C., Adalid-Sáinz C., Vega-Martínez M.D.R., Escobedo-

Ruíz A., Juárez-Cortés E.D., Immel A., Pacheco-Ubaldo H., Gonzále 

Article 

We studied HLA class I (HLA-A, -B) and class II (HLA-DRB1, -DQB1) allele groups and alleles by PCR-
SSP based typing in a total of 15,318 mixed ancestry Mexicans from all the states of the country 
divided into 78 sample sets, providing information regarding allelic and haplotypic frequencies and 
their linkage disequilibrium, as well as admixture estimates and genetic substructure. We 
identified the presence of 4268 unique HLA extended haplotypes across Mexico and find that the 
ten most frequent (HF > 1%) HLA haplotypes with significant linkage disequilibrium (Δ’≥0.1) in 
Mexico (accounting for 20% of the haplotypic diversity of the country) are of primarily Native 
American ancestry (A*02~B*39~DRB1*04~DQB1*03:02, A*02~B*35~DRB1*08~DQB1*04, 
A*68~B*39~DRB1*04~DQB1*03:02, A*02~B*35~DRB1*04~DQB1*03:02, 
A*24~B*39~DRB1*14~DQB1*03:01, A*24~B*35~DRB1*04~DQB1*03:02, 
A*24~B*39~DRB1*04~DQB1*03:02, A*02~B*40:02~DRB1*04~DQB1*03:02, 
A*68~B*35~DRB1*04~DQB1*03:02, A*02~B*15:01~DRB1*04~DQB1*03:02). Admixture estimates 
obtained by a maximum likelihood method using HLA-A/-B/-DRB1 as genetic estimators revealed 
that the main genetic components in Mexico as a whole are Native American (ranging from 37.8% 
in the northern part of the country to 81.5% in the southeastern region) and European (ranging 
from 11.5% in the southeast to 62.6% in northern Mexico). African admixture ranged from 0.0 to 
12.7% not following any specific pattern. We were able to detect three major immunogenetic 
clusters correlating with genetic diversity and differential admixture within Mexico: North, Central 
and Southeast, which is in accordance with previous reports using genome-wide data. Our findings 
provide insights into the population immunogenetic substructure of the whole country and add to 
the knowledge of mixed ancestry Latin American population genetics, important for disease 
association studies, detection of demographic signatures on population variation and improved 
allocation of public health resources. © 2020 The Authors 
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The impact of medical interventions on admission characteristics in children 
with congenital heart disease and cardiomyopathy 

Loomba R.S., Rausa J., Dorsey V., Bronicki R.A., Villarreal E.G., Flores S. 

Article 

Introduction: Children with congenital heart disease and cardiomyopathy are a unique patient 
population. Different therapies continue to be introduced with large practice variability and 
questionable outcomes. The purpose of this study is to determine the impact of various 
medications on intensive care unit length of stay, total length of stay, billed charges, and mortality 
for admissions with congenital heart disease and cardiomyopathy. Materials and methods: We 
identified admissions of paediatric patients with cardiomyopathy using the Pediatric Health 
Information System database. The admissions were then separated into two groups: those with 
and without inpatient mortality. Univariate analyses were conducted between the groups and the 
significant variables were entered as independent variables into the regression analyses. Results: A 
total of 10,376 admissions were included these analyses. Of these, 904 (8.7%) experienced 
mortality. Comparing patients who experienced mortality with those who did not, there was 
increased rate of acute kidney injury with an odds ratio (OR) of 5.0 [95% confidence interval (CI) 
4.3 to 5.8, p < 0.01], cardiac arrest with an OR 7.5 (95% CI 6.3 to 9.0, p < 0.01), and heart 
transplant with an OR 0.3 (95% CI 0.2 to 0.4, p < 0.01). The medical interventions with benefit for 
all endpoints after multivariate regression analyses in this cohort are methylprednisolone, 
captopril, enalapril, furosemide, and amlodipine. Conclusions: Diuretics, steroids, angiotensin-
converting enzyme inhibitors, calcium channel blockers, and beta blockers all appear to offer 
beneficial effects in paediatric cardiomyopathy admission outcomes. Specific agents within each 
group have varying effects. © The Author(s), 2020. Published by Cambridge University Press. 
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The Impact of Perceived Usefulness of Online Reviews, Trust and Perceived 
Risk on Online Purchase Intention in Emerging Markets: A Mexican 

Perspective 

Ventre I., Kolbe D. 

Article 

The purpose of this study is to investigate online purchase intention in emerging markets focusing 
on the impact of perceived usefulness of online reviews, trust and perceived risk. The results were 
obtained by an online survey answered by 380 online shoppers in Mexico City. Results from partial 
least squares structural equation modeling (PLS-SEM) using SmartPLS indicate that perceived 
usefulness of online reviews influences in trust and online purchase intention. Trust has an inverse 
relationship with perceived risk and influences positively in online purchase intention. The authors 
did not find perceived risk to influence directly in online purchase intention. The results suggest 
that companies should seek to enhance customers to share their positive online opinions in order 
to improve trust and encourage online purchases. This paper contributes to a more 
comprehensive understanding of the influence on online purchase intention in emerging markets. 
© 2020, © 2020 Taylor & Francis Group, LLC. 
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The impact of strategic focus on relational capital: A comparative study of 
family and non-family firms 

Debicki B.J., Ramírez-Solís E.R., Baños-Monroy V.I., Gutiérrez-Patrón L.M. 

Article 

The positive impact of social capital on a variety of outcomes is well documented. The relational 
aspect of social capital, however, is relatively underexplored, especially with respect to its 
strategic antecedents. In this paper, we contribute to the family firm and general strategy 
literature by studying three strategic approaches – market, entrepreneurship and learning 
orientation – and their impact on relational capital. In consideration of the idiosyncrasies of family 
firms that shape their strategic foci and potential advantages that such businesses have in 
leveraging strategies to competitive advantages, we investigate the differences in the strength of 
these effects between family and non-family businesses. The hypothesized relationships are 
tested using regression analysis on a sample of 360 family and non-family firms in Mexico. © 2020 
Elsevier Inc. 
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The influence of chelating agents on cerium oxide decorated on graphite 
synthesized by the hydrothermal route 

Camacho-Ríos M.L., Cristóbal-García J.D., Lardizabal-Gutiérrez D., Estrada-Guel I., Herrera-Pérez 
G., Piñón-Espitia M., Martínez-Sánchez R. 

Article 

Morphology features of cerium oxide nanoparticles, such as size and agglomeration, are important 
as a coating that improves corrosion resistance and as reinforcement in mechanical applications. 
In this work, the influence of two heat treatments (160° and 190 °C) in combination with three 
different chelating agents in the preparation of CeO2 and CeO2 decorated on graphite (CeO2_Gr) 
nanoparticles is studied. The novelty of this work is that CeO2_Gr was successfully prepared using 
the hydrothermal method. All the samples evaluated by X-ray diffraction exhibit a single fluorite-
type structure in the cubic phase and Fm3m space group. The spherical harmonics method using 
the Fullprof Suite program was used to determine the average crystallite sizes, which were 9 nm 
for CeO2 and 7 nm for CeO2_Gr. Transmission electron micrographs for the prepared samples 
with citric acid showed non-agglomerate particles with homogeneous particle sizes and a quasi-
spherical shape distribution. Raman spectra show a band centre at 600 cm-1 associated with the 
presence of Frenkel-type oxygen vacancies that induced the reduction of Ce4+ to Ce3+. The 
analysis of X-ray photoelectron spectra corroborates the coexistence of Ce3+ and Ce4+ species for 
CeO2 and CeO2_Gr nanoparticles. This work forms new perspectives in the development of CeO2 
decorated on graphite prepared by the hydrothermal method to obtain composites not only for 
sensing applications and wastewater treatment but also for corrosion resistance and 
reinforcement materials. © 2020 Elsevier Ltd and Techna Group S.r.l. 
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The Integration of Protection, Restoration, and Adaptive Flow Redistribution 
in Building Resilient Networked Critical Infrastructures Against Intentional 

Attacks 

Zhu H., Zhang C., Ramirez-Marquez J.E., Wu S., Monroy R. 

Article 

It is paramount to ensure the resilience of networked critical infrastructures, which are vital for 
the economic development and our daily requirements but threatened by intentional attacks. For 
this purpose, their protection before and restoration after intentional attacks are of great 
significance. Moreover, in order to keep the prescribed demand continuously satisfied, 
postdisruption flow redistribution is also necessary. However, due to the severity of intentional 
attacks, certain components may need to be overloaded as a result of the redistribution and, thus, 
the network reliability is influenced. To minimize such influence, we first present a new metric of 
resilience to reflect the incurred reliability changes. Then, a trilevel optimization model integrating 
protection, restoration, and adaptive flow redistribution to maximize the network resilience is 
proposed. To deal with the complexity of the proposed problem, an evolutionary algorithm is 
employed with necessary adaption. IEEE 

Zhu H., Zhang C., Ramirez-Marquez J.E., Wu S., Monroy R., (2020). The Integration of Protection, Restoration, 
and Adaptive Flow Redistribution in Building Resilient Networked Critical Infrastructures Against Intentional 
Attacks. IEEE Systems Journal, ISSN: 19328184.



The lagged influence of organizations' human resources practices on 
employees' career sustainability: The moderating role of age 

Tordera N., Peiró J.M., Ayala Y., Villajos E., Truxillo D. 

Article 

Research has progressed in theoretically and conceptually defining career sustainability and its 
indicators. However, research is needed to understand the relationship between those indicators 
and the way individual and organizational factors contribute to it over time. We add to this 
literature by considering performance and wellbeing as indicators of sustainable careers. 
Specifically, we considered patterns in the relationship between performance and wellbeing, used 
as proxies for a sustainable career, and the effects of different human resource (HR) practices and 
age on career sustainability. Data came from two waves of 653 employees and their supervisors in 
26 organizations in Spain. Multinomial regression showed no direct relationships between HR 
practices and a sustainable career pattern. However, we found interactions between age and six 
HR practices in their relationship with four wellbeing-performance patterns. Specifically, 
performance appraisal, recruitment and selection, security, and exit management were more 
beneficial to younger employees, whereas contingent pay and a competitive salary were more 
beneficial to older employees. This study highlights that HR practices and age together act as 
antecedents of employees' wellbeing and performance, that is, a sustainable career pattern. It 
enhances our understanding of the role of HR practices in career sustainability and demonstrates 
the value of a contingency approach to HRM. © 2020 Elsevier Inc. 
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The molecular basis and biologic significance of the β-dystroglycan-emerin 
interaction 

Gómez-Monsivais W.L., Monterrubio-Ledezma F., Huerta-Cantillo J., Mondragon-Gonzalez R., 
Alamillo-Iniesta A., García-Aguirre I., Azuara-Medina P.M., Arguello-García R., Rivera-Monroy J.E., 

Holaska J.M., Hernández-Méndez J.M.E., Garrido E., Magaña J.J., Wi 

Article 

β-dystroglycan (β-DG) assembles with lamins A/C and B1 and emerin at the nuclear envelope (NE) 
to maintain proper nuclear architecture and function. To provide insight into the nuclear function 
of β-DG, we characterized the interaction between β-DG and emerin at the molecular level. 
Emerin is a major NE protein that regulates multiple nuclear processes and whose deficiency 
results in Emery–Dreifuss muscular dystrophy (EDMD). Using truncated variants of β-DG and 
emerin, via a series of in vitro and in vivo binding experiments and a tailored computational 
analysis, we determined that the β-DG–emerin interaction is mediated at least in part by their 
respective transmembrane domains (TM). Using surface plasmon resonance assays we showed 
that emerin binds to β-DG with high affinity (KD in the nanomolar range). Remarkably, the analysis 
of cells in which DG was knocked out demonstrated that loss of β-DG resulted in a decreased 
emerin stability and impairment of emerin-mediated processes. β-DG and emerin are reciprocally 
required for their optimal targeting within the NE, as shown by immunofluorescence, western 
blotting and immunoprecipitation assays using emerin variants with mutations in the TM domain 
and B-lymphocytes of a patient with EDMD. In summary, we demonstrated that β-DG plays a role 
as an emerin interacting partner modulating its stability and function. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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The more I know, the more I engage: consumer education's role in consumer 
engagement in the coffee shop context 

Ornelas Sánchez S.A., Vera Martínez J. 

Article 

Purpose: The present study examines the potential association between the company's efforts on 
consumer education and consumer engagement and addresses the implications of this link in 
strategic decision-making. Design/methodology/approach: The coffee shop industry serves as the 
context for testing the probable effect of education on creating more engaged consumers. To 
achieve this objective, regular coffee drinkers were asked to evaluate the education efforts of their 
favourite coffee shop and their level of engagement was assessed. Education and engagement 
were assessed using previously developed scales constituting a 32-item scale. The responses of 
122 subjects were used in the analysis. Findings: Consumer education, both firm specific and 
market related, are found to be related to engagement within a coffee shop context. Findings 
might suggest alternative strategies within coffee shop brands to enhance their educational 
efforts to increasing their consumer's engagement levels, which might ultimately result in more 
loyal customers. Practical implications: The association between consumer education and 
consumer engagement is relevant when engagement is identified as a powerful predictor of 
several desired behavioural outcomes, such as satisfaction, word of mouth and loyalty. The 
possibility of education influencing consumer engagement might highlight an alternative strategy 
for companies pursuing higher engagement levels. Originality/value: Although both constructs, 
education and engagement, have been previously used to analyse a set of different phenomena, 
the present study is perhaps the first to address a potential correlation between the two. © 2020, 
Emerald Publishing Limited. 
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The Nature of Organizing: A Relational Approach to Understanding Business 
Sustainability 

Good J., Thorpe A. 

Article 

Organizational and natural phenomena mutually constitute one another through time and across 
space. Yet the current management literature that involves both organizational and natural 
phenomena is piecemeal and dualistic. In being piecemeal, domains are disconnected, and in 
being dualistic, they tend to assume that organizations and nature are separate and opposing. This 
article addresses these issues by developing an analytical framework of the relations that mutually 
constitute organizational and natural phenomena, while couching the effort in the burgeoning 
sustainability management literature. The framework development process produces four types of 
relations that mutually constitute organizational and natural phenomena: here-now, here-then, 
there-now, and there-then relations. The article then uses this framework to connect disparate 
domains of the organizational literature that involve natural phenomena. Ultimately, the article 
suggests an overarching proposition for further research, as well as practical questions for 
organizations to consider in order to better manage their relations with the natural world. © The 
Author(s) 2019. 
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The next pharmaceutical path: Determining technology evolution in drug 
delivery products fabricated with additive manufacturing 

Mancilla-De-La-Cruz J., Rodriguez-Salvador M., Ruiz-Cantu L. 

Article 

Additive manufacturing (AM) is increasingly gaining a presence in the pharmaceutical industry, 
specifically in the reconfiguration of drug delivery systems wherein new products are being 
developed for administering pharmaceuticals inside the body, and drug testing systems wherein 
complex tissues are created to analyze medical treatments. This paper proposes a novel 
methodology of Competitive Technology Intelligence (CTI) to uncover the evolution of new drug 
delivery products where additive manufacturing is present. Using the multiple linear regression 
analysis and hype cycle model as a conceptual basis, we processed data from scientific papers and 
patents indexed by Scopus and PatSnap for the period of 2004–2019. The outcomes of this study 
can create a relevant knowledge base for decision-making on introducing novel technologies such 
as AM. Industrial and academic communities are devoting important efforts toward the 
advancement of AM in the health industry, especially pharmaceuticals. It is expected that this 
technology will bring new solutions to address fundamental global health problems. However, this 
technology is still in its very early stage. Therefore, investments should focus on research and 
development (R&D) to build a solid foundation for commercialization in the next decade. © 2020 
by the authors. 
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The organization of ideological discourse in times of unexpected crisis: 
Explaining how COVID-19 is exploited by populist leaders 

Prasad A. 

Article 

Using the persecution of Muslims in India that is currently taking place against the backdrop of the 
COVID-19 global pandemic as an illustrative case, this essay identifies the dynamics of the 
organization of ideological discourse by populist leaders in times of unexpected crisis. The 
organization of ideological discourse represents strategic, discursive acts committed by populist 
leaders aimed at foregrounding social conditions that would function in the advancement of 
various political ends—whether those ends may be the consolidation of power, the undermining 
of institutional systems of checks and balances, the implementation of exclusionary or injurious 
policies against disenfranchised constituents, the suspension of civil liberties, or a combination 
thereof. It is engendered through a three-stage process. In the first stage, surface-level validation 
by legitimate institutional actors confirms preconceived ideas about a constructed enemy. In the 
second stage, inflammatory rhetoric is deployed by populist leaders, which scapegoat that 
constructed enemy. These two stages culminate to create widespread moral panic in society. With 
moral panic firmly established, in the third stage an environment of fear and paranoia becomes 
susceptible to the enactment of symbolic and physical violence against the constructed enemy. 
The essay concludes with some words on the pressing need to deconstruct ideologically motivated 
discourses related to COVID-19. © The Author(s) 2020. 
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The potential of special zone development as a tool in land-use control - a 
case study of Yinchuan City, Western China 

Wang M., Krstikj A., Koura H. 

Article 

The designation of special development zones is extensively employed in China to promote 
urbanization. This study aimed to assess the potential of special zone development as a tool in 
leading sustainable land use in Yinchuan City, Western China. Through an integrated framework 
that estimated the resultant land use pattern of zones related to institution, implementation, and 
planning, critical problems of the zoning system were identified. Three types of special zones–
isolated, peripheral, and strategic, were observed. Subsequently, we found that the inconsistent 
position of zones in the city’s spatial strategy and inconsideration towards the surrounding areas 
have led to inefficiency in promoting ordered development pattern and intended land use layout 
in the isolated and peripheral zones. The zones that obtained more substantial development were 
the strategic zones. Additionally, heavy reliance on land leasing fees led to more consumptive land 
development. Therefore, the potential of special zones in land-use control, in the context of 
rapidly-growing inland cities in China, is predominantly dependent on the planning coordination 
with the city’s development strategy. For the improvement of the efficiency of zones, we suggest 
re-examination of the positions of zones within the entire urban structure and more flexible 
planning and fiscal tools. © 2020 The Author(s). Published by Informa UK Limited, trading as Taylor 
& Francis Group on behalf of the Architectural Institute of Japan, Architectural Institute of Korea 
and Architectural Society of China. 
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The practical analysis for closed-loop system identification 

Jianhong W., Ramirez-Mendoza R.A. 

Article 

As the existed theories for closed-loop system identification are very mature, and in this short 
note, one common closed-loopclosed-loop system is considered, then the classical prediction error 
identification is reviewed for closed-loop system identification. Based on above-existed results on 
closed-loop system identification, here we continue to do some research on closed-loop system 
identification from the practical perspective. It means all mathematical derivations and results, 
proposed here are more general than those existed results from references, and all results are 
more suited for the practical application. More specifically, the cost function, used to minimize 
with respect to the unknown parameter, is derived again to its more simplified form. The 
identification for the unknown plant is obtained again from the point of its usual spectral analysis 
estimation. After choosing one suited coefficient matrix into the explicit expression about the cost 
function, one optimal feedback controller or optimal control input is derived to be global 
minimum. Our derived spectral analysis estimation, simplified cost function, and optimal feedback 
controller are beneficial for embodying the relations with all input– output signal and other 
variables, such as the true plant, parameter estimator, spectral analysis estimation etc. Finally, one 
simulation example has been performed to demonstrate the effectiveness of the theories 
proposed in this paper. © 2020 The Author(s). This open access article is distributed under a 
Creative Commons Attribution (CC-BY) 4.0 license. 
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The rise and stall of stakeholder influence: How the digital age limits social 
control 

Barnett M.L., Henriques I., Husted B.W. 

Article 

Have stakeholders increased their influence over firm behavior in the digital age? We draw from 
cognitive theory to argue that although social media has made it easier for stakeholders to 
broadcast their demands, the methods used to cope with the drastic change in quantities and 
qualities of information in the digital age have limited stakeholder influence in the aggregate. Even 
secondary stakeholders now have the ability to engage mass audiences, but the likelihood of 
success of most stakeholders' efforts to alter firm behavior has been constrained amid the torrent 
of information flows. We develop a revised framework that accounts for the cognitive mechanisms 
that buffer firm-stakeholder relationships from change and thereby limit the overall effects of the 
digital age on stakeholder influence over firm behavior. © 2020 Academy of Management 
Perspectives. 
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The Role of FDI on Exports Performance: Evidence from the Mexican States 

Cabral R., Alvarado J.A. 

Article 

This article examines manufacturing export determinants across Mexican states and regions from 
2007 to 2015. Paying particular attention to the role of FDI, the analysis considers internal and 
external determinants of manufacturing exports under static and dynamic panel data methods. 
Several interesting results were obtained. First, the ratio of manufacturing to total GDP is the most 
consistent determinant of exports performance, regardless of the estimation method or 
specification employed. Second, static panel data estimations under GMM techniques suggest 
different sensitivity to FDI across regions, with the Mexico-U.S. border region observing the most 
substantial short-term effect of FDI on manufacturing exports. Finally, using dynamic panel data 
methods, we found significant persistence and similar long-term effects of FDI across most of the 
regions. © The Author(s) 2020. 
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The role of p2x7 purinergic receptors in the renal inflammation associated 
with angiotensin II-induced hypertension 

Bautista-Pérez R., Pérez-Méndez O., Cano-Martínez A., Pacheco U., Santamaría J., Rodríguez-
Sámano F., Rodríguez-Iturbe B., Navar L.G., Franco M. 

Article 

Purinergic receptors play a central role in the renal pathophysiology of angiotensin II-induced 
hypertension, since elevated ATP chronically activates P2X7 receptors in this model. The changes 
induced by the P2X antagonist Brilliant blue G (BBG) in glomerular hemodynamics and in 
tubulointerstitial inflammation resulting from angiotensin II infusion were studied. Rats received 
angiotensin II (435 ng kg−1 min−1, 2 weeks) alone or in combination with BBG (50 mg/kg/day 
intraperitoneally). BBG did not modify hypertension (214.5 ± 1.4 vs. 212.7 ± 0.5 mmHg), but 
restored to near normal values afferent (7.03 ± 1.00 to 2.97 ± 0.27 dyn.s.cm−5) and efferent (2.62 
± 0.03 to 1.29 ± 0.09 dyn.s.cm−5) arteriolar resistances, glomerular plasma flow (79.23 ± 3.15 to 
134.30 ± 1.11 nL/min), ultrafiltration coefficient (0.020 ± 0.002 to 0.036 ± 0.003 nL/min/mmHg) 
and single nephron glomerular filtration rate (22.28 ± 2.04 to 34.46 ± 1.54 nL/min). Angiotensin II 
induced overexpression of P2X7 receptors in renal tubular cells and in infiltrating T and B 
lymphocytes and macrophages. All inflammatory cells were increased by angiotensin II infusion 
and reduced by 20% to 50% (p &lt; 0.05) by BBG administration. Increased IL-2, IL-6, TNFα, IL-1β, 
IL-18 and overexpression of NLRP3 inflammasome were induced by angiotensin II and suppressed 
by BBG. These studies suggest that P2X7 receptor-mediated renal vasoconstriction, 
tubulointerstitial inflammation and activation of NLRP3 inflammasome are associated with 
angiotensin II-induced hypertension. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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lupus erythematosus in Mexican patients 

Salgado-Galicia N.A., Hernández-Doño S., Ruiz-Gómez D., Jakez-Ocampo J., Zúñiga J., Vargas-
Alarcón G., Acuña V., Hernández M.T., Márquez-García J.E., García-Lechuga M., Llorente L., Lima 

G., Pineda C., Yu N., Yunis E., Granados J. 

Article 

Introduction: Systemic lupus erythematosus (SLE) is an autoimmune inflammatory disorder for 
which Major Histocompatibility Complex (MHC) genes are well-identified as risk factors. SLE 
patients have different phenotypes or clinical presentations, which vary among Mexicans. This 
variation could be explained by ethnicity and admixture. Since socioeconomic status probably 
limits and change the patterns of migration, this factor could favor inbreeding and homogamy in 
some geographic areas. Consequently, it could alter or restrict the possibilities of admixture too. 
Therefore, the socioeconomic status may also have implications in the susceptibility and the 
clinical heterogeneity of SLE in Mexican patients. Methods: One hundred twenty-three SLE 
patients and 234 healthy individuals with Mexican admixed ancestry were recruited. HLA alleles 
were analyzed using the HLA typing method based on Sequence-based typing (SBT). Results: As 
expected, it was found an increased frequency of the HLA-DRB1*03:01 allele in all socioeconomic 
groups when compared with healthy individuals. The susceptibility allele found in the low-income 
SLE patients was HLA-DRB1*04:05 whereas, the susceptibility alleles for the high-income SLE 
patients were HLA-DRB1*07:01 (pC = 0.03, OR = 2.0) and HLA-DRB1*11:04 (pC = 0.0004, OR = 5.1). 
Additionally, the frequencies of two protective alleles HLA-DRB1*14:06 (pC = 0.01, OR = 0.28) and 
HLA-DRB1*16:02 (pC = 0.04, OR = 0.22) were found diminished. These findings correlate with the 
admixture differences between low-income and high-income SLE patients. The clinical 
manifestations showed a different distribution between both groups. Arthritis and neurological 
disorder were prevalent in low-income SLE patients, while the hematological disorder was 
prevalent in high-income SLE patients. Conclusions: These findings suggest that HLA class II DRB1 
genes contribute to the susceptibility and protection to develop SLE differently depending on 
socioeconomic status. Due to this, the clinical manifestations vary among patients and it could be 
related to different admixture charge.Key Point• HLA class II DRB1 genes contribute to the 
susceptibility and protection to develop SLE differently depending on socioeconomic status. © 
2020, International League of Associations for Rheumatology (ILAR). 
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The role of topography on the shape of unit hydrographs in small and 
medium sized watersheds through a physical model 

Del Rio A.A., Ramirez A.I., Sanchez M.A. 

Article 

This study intends to establish the main relations between topographic characteristics of the 
watershed and the main parameters of the unit hydrograph measured at the outlet. It looks to 
remove the subjectivity found in traditional synthetic methods and the trial and error setting of 
the main parameters of the hydrograph. The work was developed through physical 
experimentation of the rainfall-runoff process using the observed information of different 
watersheds of Chiapas, Mexico, as the reference. The experiments were carried out on a state-of-
the-art semi-automatic runoff simulator, which was designed and built specifically for this study. 
Polynomial regression and fuzzy logic models were obtained to confirm the hypothesis of 
hydrological parameters being obtained from topographic data only by assuming uniform 
precipitation. Empirical relations were found for the peak flow, time to peak, base time and 
volume of the unit hydrograph and the watershed area, the main stream average slope, and the 
length of the stream of highest order. The main finding is that a unit hydrograph can be described 
based only on the watershed area when fuzzy logic models are applied. © 2020 by the authors. 

Del Rio A.A., Ramirez A.I., Sanchez M.A., (2020). The role of topography on the shape of unit hydrographs in 
small and medium sized watersheds through a physical model. Water (Switzerland), vol. 12, ISSN: 20734441.



The scale of digital competence and utilization of open educational resources 
(CD-REA): Factors associated with competence in bimodal university teachers  

Sarango-Lapo C.P., Mena J., Ramírez-Montoya M.-S., Real E. 

Article 

In this research, the CD-REA scale is employed to measure the digital competence of information 
and use of OER and figure out which factors are associated to the digital competence in a sample 
of 271 bimodal (teaching both in classic and distance learning) university teachers. A psychometric 
study of the scale revealed both an excellent internal consistency for the subscales, measured 
using Cronbach’s coefficient, and good construct validity, determined using Confirmatory Factor 
Analysis (CFA). Secondly, ANOVA analyses revealed that the scores provided by the scale were 
related to different personal, work, academic and professional characteristics of the educators, 
which supports their usefulness for evaluating digital competences. In conclusion, the scale 
constitutes an instrument with evidence of validity and reliability, which allows to measure the 
digital competence of information and use of OER and allowed predicting the adequate profile in 
bimodal teachers. © 2020, Associacao Iberica de Sistemas e Tecnologias de Informacao. All rights 
reserved. 
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The search for adaptation and resistance: Biological innovations in Mexican 
wheat cultivation (1909-1941) 

Sada E.R. 

Article 

This article is centered on the phenomenon of biological innovations in Mexican wheat cultivation 
during the period between 1909 and 1941, which it considers to represent the first stage of 
scientific agriculture in the country. Opening with a brief theoretical discussion on what is 
understood to be biological innovation, as well as its role in the expansion of commercial 
agriculture, it puts forward a general characterization and periodization of commercial agriculture 
with a scientific basis in Mexico. The analysis begins with a taxonomic description of Mexico’s 
commercial wheat varieties and their relationship with both productive-nutritional uses and the 
primary local agricultural and economic problems. It then analyzes the different government 
programs that, in various stages and using different strategies, promoted selective breeding. This 
led to the development of new wheat varieties aimed at increasing and expanding productivity, as 
well as making the crop plague-resistant and better-adapted to the ecological diversity of the 
country’s most important agricultural regions. It pays close attention to the “red queen effect” as 
one of the most important phenomena in terms of the limits of scientific research into agronomics 
in Mexico and sheds light on aspects that allow us to better understand lesser-known 
agrobiological phenomena in Mexico in the first half of the 20th Century. The article closes by 
summarizing the achievements and unresolved problems during this period, which was the initial 
stage and direct antecessor of the Green Revolution in Mexico’s agricultural sector. © 2020, 
Colegio de Mexico, A.C., Departamento de Publicaciones. All rights reserved. 
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The Set-Based Hypervolume Newton Method for Bi-Objective Optimization 

Hernandez V.A.S., Schutze O., Wang H., Deutz A., Emmerich M. 

Article 

In this paper, we propagate the use of a set-based Newton method that enables computing a finite 
size approximation of the Pareto front (PF) of a given twice continuously differentiable bi-objective 
optimization problem (BOP). To this end, we first derive analytically the Hessian matrix of the 
hypervolume indicator, a widely used performance indicator for PF approximation sets. Based on 
this, we propose the hypervolume Newton method (HNM) for hypervolume maximization of a 
given set of candidate solutions. We first address unconstrained BOPs and focus further on first 
attempts for the treatment of inequality constrained problems. The resulting method may even 
converge quadratically to the optimal solution, however, this property is - as for all Newton 
methods - of local nature. We hence propose as a next step a hybrid of HNM and an evolutionary 
strategy in order to obtain a fast and reliable algorithm for the treatment of such problems. The 
strengths of both HNM and hybrid are tested on several benchmark problems and comparisons of 
the hybrid to state-of-the-art evolutionary algorithms for hypervolume maximization are 
presented. © 2013 IEEE. 
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The strategy of nanomaterials in polymeric membranes for water treatment: 
Nanocomposite membranes  

Castro-Muñoz R. 

Article 

Membrane-based technologies, such as micro (MF), ultra (UF) and nanofiltration (NF), have been 
widely applied for water treatment applications; however, the limitations of pure polymeric 
membranes have encouraged the incorporation of inorganic nanomaterials to enhance their 
performance. Today, nanocomposite membranes have greatly increased the attention of 
researchers for different water treatment applications, e.g., water purification, wastewater 
treatment, removal of microorganisms, chemical compounds and heavy metals. To date, different 
types of nanomaterials have been incorporated into polymeric membranes, such as carbon 
nanotubes (CNT), zinc oxide (ZnO), graphene oxide (GO), titanium dioxide (TiO2), Ag and Cu-based 
nanoparticles, to mention just a few. Thereby, the aim of this paper is to show a brief overview 
about the effect on embedding these materials into polymeric membranes according to the recent 
literature inputs in the field of water treatment. © 2020 Instituto Mexicano de Tecnologia del 
Agua. All rights reserved. 
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The type 2 diabetes-specific dementia risk score (DSDRS) is associated with 
frailty, cognitive and functional status amongst Mexican community-dwelling 

older adults 

Bello-Chavolla O.Y., Aguilar-Salinas C.A., Avila-Funes J.A. 

Article 

Background: The type 2 diabetes (T2D) specific dementia-risk score (DSDRS) was developed to 
evaluate dementia risk in older adults with T2D. T2D-related factors have been shown increase the 
risk of age-related conditions, which might also increase dementia risk. Here, we investigate the 
associations of DSDRS with frailty, disability, quality of life (QoL) and cognition in community-
dwelling older adults with T2D. Methods: We included 257 community-dwelling older adults with 
T2D to evaluate the association between DSDRS and Mini-mental state examination (MMSE), 
Isaac's set-test (IST), clock drawing test (CDT), quality of life (SF-36), risk of malnutrition (Mini-
Nutritional Assessment or MNA), as well as frailty, Katz' and Lawton-Brody scores. We also 
assessed the phenotype and correlates of high-estimated dementia risk by assessing individuals 
with DSDRS >75th age-specific percentiles. Results: Mean age of participants was 78.0 ± 6.2 years. 
DSDRS showed a significant correlation with MMSE test, IST, CDT, SF-36, MNA, Lawton-Brody and 
Katz scores, and an increasing number of frailty components. DSDRS was higher among frail, pre-
frail, and subjects with limited ADL and IADL (p < 0.001). Participants with DSDRS >75th age-
specific percentiles had lower education, MMSE, IST, SF-36, MNA, Katz, Lawton-Brody, and higher 
frailty scores. High-estimated 10-year dementia risk was associated with ADL and IADL disability, 
frailty and risk of malnutrition. When assessing individual components of DSDRS, T2D-related 
microvascular complications were associated to all outcome measures. Conclusion: The DSDRS is 
associated with frailty, disability, malnutrition and lower cognitive performance. These findings 
support that T2D-related factors have significant burden on functional status, QoL, disability and 
dementia risk. © 2020 The Author(s). 

Bello-Chavolla O.Y., Aguilar-Salinas C.A., Avila-Funes J.A., (2020). The type 2 diabetes-specific dementia risk 
score (DSDRS) is associated with frailty, cognitive and functional status amongst Mexican community-
dwelling older adults. BMC Geriatrics, vol. 20, ISSN: 14712318.



The use of gamification in xMOOCs about energy: Effects and predictive 
models for participants' learning 

Rincón-Flores E.G., Mena J., Ramírez-Montoya M.S., Velarde R.R. 

Article 

Open access education has significantly grown in strength as a new way of fostering innovation in 
schools. Such is the case of massive open online courses (MOOCs), which have the added benefit 
of encouraging the democratisation of learning. In this sense, the Bi-National Laboratory on Smart 
Sustainable Energy Management and Technology Training between Mexico and the United States 
of America was launched with the purpose of trying MOOC technology and measuring its impact 
on the academic, business, and social sectors. Under this scenario, this study aimed to show the 
relationship between using gamification and level of performance in a MOOC on energy topics. 
The methodology was quantitative, using the course analytical data for socio-demographic 
information and predictive models. A total of 6246 participants enrolled in the MOOC and 1060 
finished it. The results showed that participants aged between 20 and 50 had the highest 
completion rates in the gamified challenge; the higher academic degree, the more inclined 
participants were to solve the gamified challenge; and no such distinction exists by gender. 
Articles published in the Australasian Journal of Educational Technology (AJET) are available under 
Creative Commons Attribution Non-Commercial No Derivatives Licence (CC BY-NC-ND 4.0). © 
2020 Australasian Society for Computers in Learning in Tertiary Education (ASCILITE). 
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Therapeutic modalities for sARs-Cov-2 (COvid-19): Current status and role of 
protease inhibitors to block viral entry into host cells 

Qamar S.A., Basharat K., Bilal M., Iqbal H.M.N. 

Article 

An acute respiratory disease (SARS-CoV-2, also recognized as COVID-19/2019-nCoV), caused by 
nCoV created a worldwide emergency. The World Health Organization declared the SARS-CoV-2 as 
epidemic of international concern on January 2020. After SARS-CoV in 2002 and MERS-CoV in 
2012, the emergence of SARS-CoV-2 is marked as third highly pathogenic coronavirus of 21st 
century. Till now, various researches have been conducted, highlighting SARS-CoV-2 as β-
coronavirus with high phylogenetic and genomic similarity with bat-CoV, indicating bats as natural 
reservoir of coronaviruses. It has also been confirmed that SARS-CoV-2 uses the same (ACE2) 
receptor for host cellular entry as of SARS-CoV, and primarily spread through respiratory pathway. 
Evidences shows continuous human-to-human viral transfer, with numerous worldwide exported 
cases. Currently, there is no specific approved drug available for the treatment of SARS-CoV-2, but 
various anti-parasitic and anti-viral drugs are being investigated. In this review, we have described 
several possible therapeutic modalities for SARS-CoV-2 infection based on (i) host protease 
inhibitors to block viral entry into the cell; (ii) gene silencing using siRNA-based RNAi and (iii) type I 
interferons (IFN1)-based therapeutics have been discussed in detail. Background knowledge on 
these strategies highlight them as potential therapeutic targets, which could be evaluated on 
urgent basis to combat COVID-19 epidemic. © The Author(s) 2020. 
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Therapeutic Patient Education with Learning Objects Improves Asthma 
Control in Mexican Children 

Martínez-González C.L., Camargo-Fajardo M.C.C., Segura-Medina P., Quezada-Bolaños P. 

Article 

One of the most common chronic diseases that causes missed school days and workdays is 
pediatric asthma, producing education, health and economic delays in low and middle-income 
countries. A patient-centered remarkable therapeutic strategy in the prevention and treatment of 
chronic diseases is the Therapeutic Patient Education (TPE) which denotes an outstanding 
difference in the outcomes, from the awareness, to the personal treatment adaption to prevent 
crises. In this paper, an intervention of TPE with learning objects (LOs) of a pediatric asthma 
course, designed to train the uncontrolled patient and the caregiver as a team on the specific 
knowledge to self-control the disease, was carried out at a health facility in Mexico. The Asthma 
Control Test (ACT) was used and the learning performance was evaluated with formative quizzes. 
A randomized controlled trial was designed, with pairs of children patients and caregivers during 
60 days; the control group was trained with the usual approach, receiving general information 
about the disease. ACT measures showed statistical significance for the TPE group after the use of 
the LOs, achieving a controlled state, while the control group did not show difference. Also, the 
intervention group obtained a higher score in learning performance assessment. The users learned 
how to avoid risks, the personal triggers of the patient, how to correctly use the different 
treatments and accessories, consequently, they learned how to self-manage the disease. Our 
study also confirmed that control of asthma is not only a matter of knowledge, but financial issues 
to afford the treatment. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Thermal evaluation, rheological properties and characterization of pristine, 
modified and polyacrylamide-mediated grafted acacia modesta gum 

Munir H., Shahid M., Bilal M., Iqbal H.M.N. 

Article 

Naturally occurring plant-based gums are being widely used in different industries due to their 
unique thickening and gelling potentialities. The research was planned to evaluate the influence of 
hydrolysis and modification on rheological and thermal properties of Acacia modesta (Phulai) gum 
extracts. The gum was hydrolyzed and modified by different chemical methods including 
polyacrylamide grafting, carboxymethylation, acidic and basic hydrolysis to alter the viscosity 
behavior. The rheological behavior of selected gum extracts was studied. The change in structure 
and thermal behavior after processing was determined by Differential scanning calorimetry (DSC), 
X-ray diffraction (XRD), Thermogravimetric analysis (TGA) and Fourier transforms infrared 
spectroscopy (FTIR). The analysis of DSC and TGA revealed that the processed gum samples were 
thermally more stable as compared to pristine counterpart of the crude gum. The present results 
of A. modesta would be useful for incorporation in various applications in the food and 
pharmaceutical industries. © The Author(s) 2020. 
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Thermal modeling of CIIIASat nanosatellite: A tool for thermal barrier coating 
selection 

Reyes L.A., Cabriales-Gómez R., Chávez C.E., Bermúdez-Reyes B., López-Botello O., Zambrano-
Robledo P. 

Article 

The effect of Thermal Barrier Coatings (TBC) and Orbital Elements (OE) and their impact in the 
internal temperature of a CubeSAT type nanosatellite (named CIIIASat) were evaluated in the 
present research. Thermal analysis was performed with the use of a couple of commercially 
available tools. An own developed code using Matlab and a Finite Difference Method (FDM) 
software were used in order to evaluate the thermal behavior of the system. The developed 
thermal analysis was used as a selection tool in order to determine the best thermal barrier 
coatings, evaluating its impact and contribution to the thermal behavior of the system. The 
developed code is capable of solving the energy balance for the critical conditions of the heat 
transfer problem, in both steady and transient states. The results obtained from the own 
developed numerical code were compared with the results obtained in a commercially available 
FDM software in order to pre-validate the results. The results of the pre-validation were positive, 
the own developed numerical code presented a good agreement with the FDM software, 
however, the developed code allowed a more conservative estimation. Subsequently the own 
developed numerical code was validated with experimental data obtained from literature. The 
results of the numerical code had a good agreement with experimental information, having a 5.4% 
of error when estimating the maximum temperature, and a 4.4% of error when estimating the 
minimum temperature of the system. © 2019 Elsevier Ltd 
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Thermochemical and electrochemical aspects of carbon dioxide methanation: 
A sustainable approach to generate fuel via waste to energy theme 

Ali N., Bilal M., Nazir M.S., Khan A., Ali F., Iqbal H.M.N. 

Article 

Sustainable generation of green energy and fine chemicals from carbon dioxide (CO2) is the most 
desirable and promising route for justifying the atmospheric CO2 build-up and carbon 
sequestration. This additionally serves to mitigate or defer global warming and avoid serious 
climate change. Renewable carbon is a possible source to reduce CO2 emission and avoid the 
combustion of coal and petroleum products. In this context, there is a dire need to introduce 
modern industrial procedures to develop new carbon recycling strategies for CO2, like spent 
carbon from CO2. The role of diverse industrial processes for the proper utilization of renewable 
carbon would fruitfully simulate the natural procedure. For the past few decades, both 
heterogeneous and homogeneous catalysis approaches have been useful for the conversion of 
CO2. Still, unfortunately, none of them addressed the current safety needs, cost-effectiveness, 
efficiency, reaction conditions, and selectivity. This review signifies the thermochemical and 
electrochemical approaches for the useful conversion of CO2, in the presence of catalyst material, 
to some high-value products of industrial interests, such as fuels (methane). Furthermore, several 
suitable examples are discussed to represent the potential and perspective of these technologies. 
In summary, a highly efficient conversion of CO2 to fuels and related high-value chemicals would 
fulfill the rising demands of diverse sectors of the modern world. © 2018 Elsevier B.V. 
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Thermo-elastic model for the prediction of thermodynamic properties of high 
temperature phase change materials under confinement: Isobaric and 

isochoric regimes 

Hernández-Cooper E.M., Otero J.A., Chong-Quero J.E. 

Article 

Thermal energy storage through encapsulation of phase change materials is critical for the 
efficient usage of renewable energy. In this paper, a model is proposed to include thermal and 
pressure induced density changes in a confined phase change material. To the best of the authors' 
knowledge, the local energy balance at the interface and the total mass balance that couple 
thermal and pressure induced density changes during melting of confined phase change materials 
are proposed for the first time. The proposed model is solved for a KNO3 salt and several values of 
the elastic constant in order to probe the phase transition in the whole pressure domain. The 
behavior of the thermodynamic variables is investigated for other kinds of salts used in high 
temperature thermal energy storage applications and in the high pressure regime. In all the 
examples shown, and when the phase change process takes place close to the isochoric regime, 
the effects of temperature dependent densities are found to be enhanced by pressure induced 
density changes. However, close to the isobaric regime, the effects of temperature dependent 
densities are almost negligible. Finally, the thermal energy stored during the melting process is 
obtained. Close to the isochoric regime, and depending on the types of boundary conditions, the 
sensible heat stored is found to be enhanced by thermal expansion, while the latent heat 
absorbed is significantly reduced. © 2020 Author(s). 
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with medical students 
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Article 

Introduction: Academic dishonesty includes copying, plagiarising, or falsifying the results of an 
investigation, or obtaining the correct answers for activities or exams from peers that have already 
answered them. However, some of these behaviours do not appear to be considered as dishonest 
by students. Although it is known that this prevails within many levels and areas of knowledge, 
students’ perceptions of the impact of this on their learning process are not known. The aim of 
this study was to evaluate the perception that students have about academic dishonesty when 
sharing course material with other students. Material and method: The design was quantitative 
and descriptive using questionnaires applied to students of 3 different years (2014, 2016 and 
2017) during a pathology course. These included items related to academic dishonesty and its 
impact on the resolving of cases. A scale was used to classify the honest results as + 1 and the 
dishonest ones as -1. Results: Participation was 84%, 99% and 50%, respectively. Although the 
majority (40%) reported not benefiting from learning by sharing material, more recent generations 
show a greater tendency towards dishonesty (-0.124, -0.509, and -0.562). Conclusion: The 
intention of the students when sharing activities was to reduce the time that their classmates 
invest in looking for information by comparing their answers. However, they report that the total 
learning of the subject does not increase. Future interventions are necessary to transmit clear 
examples related to the concept so that they can internalise the results regarding the benefit to 
their learning, and the meaning of academic integrity. © 2018 Elsevier España, S.L.U. 
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Article 

In this work, the modeling of a three-phase four wires inverter and the design of two control 
schemes for its grid-disconnected operation are presented. The advantages of the four-wire 
topology are that by means of a coordinate transformation (Park transformation) it is possible to 
obtain a decoupled linear model, as well as feeding single-phase and three-phase loads in this 
operating mode. In the model, two control loops are taken into account: a current loop (controller 
slave) and a voltage loop (controller master) with the aim that this inverter can regulate its output 
voltage and when it is supplied to a local load. The contributions of this work is present in the 
inverter modeling, the method for obtaining the transfer functions and in the controllers design 
obtained by this method. The inverter model allows to easily obtain the transfer functions of both 
loops; this is very important for the control area, considering that using classical control 
techniques and the methodology proposed in this work, the gains can be obtained directly and not 
adjusted to trial and error. The main advantage of this proposal is that when the kp and ki gains 
are obtained through the Bode diagrams, we can obtain generalized integrators; applying the 
coordinate transformation method to the integral gain that was obtained by the design of the PI 
controller in direct current (dc); This method is described in detail in the presented work and 
allows obtaining a new controller called proportional controller plus generalized integrator (P+GI). 
This controller presents a good performance, since it can follow sinusoidal references, in addition 
to presenting a better disturbances rejection due to the high gains it presents at the grid 
frequency and harmonic frequencies of the load. © 2013 IEEE. 

Vasquez V., Ortega R., Ortega L.M., Garcia V.H., Carranza O., (2020). Three Phase Four-Wire Inverter for 
Grid-Disconnected Operation. IEEE Access, vol. 8, pp. 118324-118339. ISSN: 21693536.



Three-dimensional motor nerve organoid generation 

Osaki T., Chow S.Y.A., Nakanishi Y., Hernández J., Kawada J., Fujii T., Ikeuchi Y. 

Article 

A fascicle of axons is one of the major structural motifs observed in the nervous system. Disruption 
of axon fascicles could cause developmental and neurodegenerative diseases. Although numerous 
studies of axons have been conducted, our understanding of formation and dysfunction of axon 
fascicles is still limited due to the lack of robust three-dimensional in vitro models. Here, we 
describe a step-by-step protocol for the rapid generation of a motor nerve organoid (MNO) from 
human induced pluripotent stem (iPS) cells in a microfluidic-based tissue culture chip. First, 
fabrication of chips used for the method is described. From human iPS cells, a motor neuron 
spheroid (MNS) is formed. Next, the differentiated MNS is transferred into the chip. Thereafter, 
axons spontaneously grow out of the spheroid and assemble into a fascicle within a microchannel 
equipped in the chip, which generates an MNO tissue carrying a bundle of axons extended from 
the spheroid. For the downstream analysis, MNOs can be taken out of the chip to be fixed for 
morphological analyses or dissected for biochemical analyses, as well as calcium imaging and 
multi-electrode array recordings. MNOs generated with this protocol can facilitate drug testing 
and screening and can contribute to understanding of mechanisms underlying development and 
diseases of axon fascicles. © 2020 JoVE Creative Commons Attribution-NonCommercial-NoDerivs 
3.0 Unported License. 
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G., Power J., Nielsen L.K., Marcellin E. 

Article 

Tetanus is a fatal disease caused by Clostridium tetani infections. To prevent infections, a toxoid 
vaccine, developed almost a century ago, is routinely used in humans and animals. The vaccine is 
listed in the World Health Organisation list of Essential Medicines and can be produced and 
administered very cheaply in the developing world for less than one US Dollar per dose. Recent 
developments in both analytical tools and frameworks for systems biology provide industry with 
an opportunity to gain a deeper understanding of the parameters that determine C. tetani 
virulence and physiological behaviour in bioreactors. Here, we compared a traditional 
fermentation process with a fermentation medium supplemented with five heavily consumed 
amino acids. The experiment demonstrated that amino acid catabolism plays a key role in the 
virulence of C. tetani. The addition of the five amino acids favoured growth, decreased toxin 
production and changed C. tetani morphology. Using time-course transcriptomics, we created a 
“fermentation map”, which shows that the tetanus toxin transcriptional regulator BotR, P21 and 
the tetanus toxin gene was downregulated. Moreover, this in-depth analysis revealed potential 
genes that might be involved in C. tetani virulence regulation. We observed differential expression 
of genes related to cell separation, surface/cell adhesion, pyrimidine biosynthesis and salvage, 
flagellar motility, and prophage genes. Overall, the fermentation map shows that, mediated by 
free amino acid concentrations, virulence in C. tetani is regulated at the transcriptional level and 
affects a plethora of metabolic functions. © 2020, Society for Industrial Microbiology and 
Biotechnology. 
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Ingelsson M., Rosendahl E., Åberg A.C. 

Article 

New methods to screen for and identify early-stage dementia disorders are highly sought after. 
The purpose of this pilot study is to develop a study protocol for a dual-task test aimed at aiding 
the early detection of dementia disorders. We used the Timed Up-and-Go (TUG) test, which is a 
mobility task involving starting in a sitting position, standing up, walking three meters to cross a 
line on the floor, turning around, walking back and sitting down again. We combined TUG with the 
verbal task of naming different animals. Pilot study participants were 43 individuals with and 
without established dementia diagnoses who attended a clinic for memory assessment. Video-
recorded test performances were systematically analysed. Deviant test performances concerning 
the interplay between test administration and participants’ responses to the assessment 
instructions were revealed and led to refinements being made to the final study protocol. 
Exploration of the dual-task test outcome measures in a sub-sample of 22 persons, ten with and 
twelve without dementia, indicated that step-length and number of named animals after the 
turning point of the dual-task test might constitute appropriate measures for examining this kind 
of sample. We concluded that the refined study protocol is feasible for testing individuals 
undergoing initial memory assessments and healthy controls. Follow-up studies with larger 
samples are being carried out and will bring new knowledge to this area of research. It may also 
provide an opportunity for further studies exploring possibilities for broad clinical implementation. 
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Background: Monocytes and toll-like receptors (TLR) have been found in the inflammatory 
infiltrate of muscle biopsies in patients with idiopathic inflammatory myopathies (IIM), suggesting 
an important role of these cells in the pathogenesis of myositis. The monocyte subsets, their TLR 
expression in peripheral blood and their relationship with the clinical characteristics of patients 
with IIM has not been addressed. Methods: We recruited 45 patients with IIM diagnosis and 15 
age and sex-adjusted healthy controls. We assessed the disease activity and damage, performed a 
nailfold capillaroscopy and registered the cardio-pulmonary parameters from the medical charts. 
Monocyte subsets, their expression of TLR2 and TLR4 and the serum Th1/Th2/Th17 cytokines 
levels were evaluated by flow cytometry. We expressed quantitative variables as medians and 
interquartile ranges (IQR) or minimum and maximum (min-max). Differences between groups 
were assessed with Mann-Whitney U and the Kruskal-Wallis tests. Correlation between 
quantitative variables was assessed with Spearman Rho. Results: Twenty-nine patients were 
women (64.4%) and 32 (71.1%) had dermatomyositis. In comparison to healthy controls, patients 
with active IIM had a higher percentage of intermediate monocytes and lower amounts of classical 
monocytes. Patients with IIM had a higher expression of TLR4 in all their monocyte subsets, 
regardless of disease activity and prednisone treatment. Serum IL-6 correlated with the TLR2 
expression in every monocyte subset and the expression of TLR2 in intermediate monocytes was 
higher among patients with dysphagia. Subjects with nailfold capillaroscopy abnormalities had a 
higher amount of TLR2+ classical and non-classical monocytes and those with interstitial lung 
disease (ILD) had a higher percentage of TLR4+ non-classical monocytes. The classical and 
intermediate monocytes from patients with anti Mi2 antibodies had a higher expression of TLR4. 
The percentage of intermediate monocytes and the expression of TLR4 in all monocyte subsets 
showed a good diagnostic capacity in patients with IIM. Conclusion: Patients with IIM have a 
differential pool of monocyte subsets with an enhanced expression of TLR2 and TLR4, which 
correlates with disease activity and distinctive clinical features including dysphagia, ILD, 
vasculopathy, and pro-inflammatory cytokines. These immunological features might be useful as a 
potential diagnostic tool as well as novel disease activity biomarkers in IIM. © 2020 The Author(s). 
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To patent or not to patent: That is the question. Intellectual property 
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Article 

This study examines family firms’ propensity to protect their intellectual property through patents. 
Building on the mixed gamble logic of the behavioral agency model, we theorize that family 
ownership has a U-shaped relationship with firm propensity to patent. Specifically, we argue that 
family firms’ desire to prevent losses of current socioemotional wealth (SEW) inhibits their 
propensity to patent until a threshold level of family ownership, beyond which the family’s SEW is 
secured and a greater focus on prospective financial gains attainable through patents is possible. 
We also suggest that environmental munificence moderates this nonlinear relationship such that a 
low-munificent environment accentuates the potentially detrimental (beneficial) effects of low-to-
medium (medium-to-high) levels of family ownership on patents. We test our hypotheses on a 
sample of 4,198 small- and medium-sized family firms. © The Author(s) 2018. 
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Article 

Purpose: Retinal pigment epithelial cells exhibit a propensity for apoptosis in Stargardt macular 
dystrophy (STGD). Previously, single-nucleotide polymorphisms (SNPs) in the toll-like receptor 4 
(TLR4) gene have been related to apoptosis and inflammatory response.Therefore, this study was 
undertaken to investigate whether TLR4 SNPs are associated with STGD in a family-based study. 
Methods: Four blood-related Mexican patients with a clinical diagnosis of STGD (4 women) and 12 
of their unaffected relatives were included in the study. A total of 109 subjects (40 men and 69 
women; age, 63.28 ± 7.93 years) without macular affections, family history, or inherited macular 
dystrophies were used as controls. SNPs rs4986790, rs1927911, rs12377632, rs2149356, and 
rs11536889 of the TLR4 gene were genotyped using a Taqman® Allelic Discrimination Assay. 
Results: The frequency of the minor allele of rs4986790 (G) was significantly higher in STGD 
patients compared to control subjects (25% vs. 1%, p = 0.0012). The genotype carrying the minor 
allele of rs4986790 (AG) was more frequent in STGD patients (50%) compared with their relatives 
and unrelated control subjects (8 and 2.75%, respectively), with statistical significance (p = 
0.0048).The allele and genotype frequencies of the remaining SNPs were not significant between 
STGD patients and control subjects (p > 0.5). Unaffected relatives of STGD patients showed allele 
and genotype frequencies similar to those observed in control subjects. Conclusion: Minor alleles 
of the SNPs rs4986790 (G) and genotypes carrying it (AG) were related to clinical STGD in one 
family. Interestingly, rs4986790 has been described as a promoter of apoptosis.Therefore, this 
TLR4 gene polymorphism should be considered as a marker in future studies. © 2019 Sociedad 
Mexicana de Oftalmología. Publicado por Permanyer. Éste es un artículo open access bajo la 
licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Purpose: To explore safety and therapeutic efficacy of a topical ophthalmic triamcinolone 
acetonide-loaded liposome formulation (TA-LF) as primary therapy in patients with macular 
edema (ME) secondary to branch retinal vein occlusion (BRVO). Methods: Twelve eyes of 12 
patients with ME secondary to BRVO were exposed to a topical instillation of 1 drop of TA-LF (TA 
0.2%) 6 times a day for 12 weeks to evaluate safety and efficacy. Best corrected visual acuity 
(BCVA) intraocular pressure (IOP), slit lamp examination, and central foveal thickness (CFT) were 
analyzed at every visit. In addition, the morphology of TA-LF was analyzed using scanning electron 
microscopy (SEM) and transmission electron microscopy (TEM). Results: Patients presented a 
significant improvement of BCVA and CFT without significant IOP modification (P = 0.94). Treated 
eyes showed BCVA improvement from 40 ± 12.05 to 64.83 ± 15.97 letters and CFT reduction from 
682.91 ± 278.60 to 271.58 ± 57.66 μm after 12 weeks of TA-LF therapy (P < 0.001). No adverse 
events, including IOP rising, were registered. SEM analysis of liposomal formulations showed that 
liposome (LP) size depends on its concentration. As the concentration of TA increased, the average 
size of LPs and the number of larger particles increased as well. TEM study displayed that LP 
formulation efficiently solubilizes TA crystals in nanoparticles and encapsulates them. Conclusion: 
LPs can function as nanocarriers of TA and they could be used as topical ophthalmic primary 
therapy instead of intravitreal drugs in patients with ME secondary to BRVO. © Copyright 2020, 
Mary Ann Liebert, Inc., publishers 2020. 
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When a circular aperture is uniformly illuminated, it is possible to observe in the far field an image 
of a bright circle surrounded by faint rings known as the Airy pattern or Airy disk. This pattern is 
described by the first-order Bessel function of the first type divided by its argument expressed in 
circular coordinates. We introduce the higher-order Bessel functions with a vortex azimuthal 
factor to propose a family of functions to generalize the function defining the Airy pattern. These 
functions, which we call vortex Jinc functions, happen to form an orthogonal set. We use this 
property to investigate their usefulness in fitting various surfaces in a circular domain, with 
applications in precision optical manufacturing, wavefront optics, and visual optics, among others. 
We compare them with other well-known sets of orthogonal functions, and our findings show that 
they are suitable for these tasks and can pose an advantage when dealing with surfaces that 
concentrate a considerable amount of their information near the center of a circular domain, 
making them suitable applications in visual optics or analysis of aberrations of optical systems, for 
instance, to analyze the point spread function. © 2020 Optical Society of America 
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Metaheuristics have become a widely used approach for solving a variety of practical problems. 
The literature is full of diverse metaheuristics based on outstanding ideas and with proven 
excellent capabilities. Nonetheless, oftentimes metaheuristics claim novelty when they are just 
recombining elements from other methods. Hence, the need for a standard metaheuristic model 
is vital to stop the current frenetic tendency of proposing methods chiefly based on their 
inspirational source. This work introduces a first step to a generalised and mathematically formal 
metaheuristic model, which can be used for studying and improving them. This model is based on 
a scheme of simple heuristics, which perform as building blocks that can be modified depending 
on the application. For this purpose, we define and detail all components and concepts of a 
metaheuristic (i.e., its search operators), such as heuristics. Furthermore, we also provide some 
ideas to take into account for exploring other search operator configurations in the future. To 
illustrate the proposed model, we analyse search operators from four well-known metaheuristics 
employed in continuous optimisation problems as a proof-of-concept. From them, we derive 20 
different approaches and use them for solving some benchmark functions with different 
landscapes. Data show the remarkable capability of our methodology for building metaheuristics 
and detecting which operator to choose depending on the problem to solve. Moreover, we outline 
and discuss several future extensions of this model to various problem and solver domains. © 
2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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ciceronian and erasmian philophical tradition  
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Article 

This text explores the critical reflections that some philosophers have made about peace, such as 
Aristotle, Cicero, and Erasmus. With them, some considerations arise from the frameworks of a 
philosophy of peace and we seek to understand the hermeneutics of peace of the meanings that, 
on such peace they conceive, whether they think it in an explicit way or it has to be obtained from 
an interpretative way among their theoretical proposals. Each of the approaches to peace drawn 
by these philosophers is addressed as a support of the community and underpin the meanings 
that contribute to the Greek, Latin or Christian tradition. Each of these proposals determines the 
importance that peace has for its contexts and in its communities. © 2020 Universidad Nacional 
de Colombia. All rights reserved. 
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Article 

In this work, the problem of maximizing the volume of wood harvested in a single-species stand 
over a period of time is addressed. To this end, a solution that combines dynamic programming 
and a single-tree forest growth simulator is developed. In this method, the decision variable of the 
amount of wood to be harvested at each period is discretized. This ensures that the method finds 
a global optimal solution within the given discretization. In the past, there have been approaches 
that use exact methods which solve this problem, but these approaches consider the stand growth 
as a whole and require the simulator to meet certain conditions. In our work, a single-tree growth 
simulator is used. With these tools, different alternatives for the parameters of thinning 
percentage in each period, duration of the planning horizon, and the selection of the trees to be 
harvested, among others, are explored and assessed. The results showed that the proposed 
method is useful not only as a tool to optimize the harvesting of the timber of a single-species 
stand, but also to explore different alternatives to the usual practices, that continue to change 
constantly. © 2020, Sociedad de Estadística e Investigación Operativa. 

López-Locés M.C., Ríos-Mercado R.Z., Aguirre-Calderón O.A., González-Velarde J.L., (2020). Towards 
sustainable timber harvesting of homogeneous stands: dynamic programming in synergy with forest growth 
simulation. TOP, vol. 28, pp. 575-598. ISSN: 11345764.



Tracking nitrate and sulfate sources in groundwater of an urbanized valley 
using a multi-tracer approach combined with a Bayesian isotope mixing 

model 

Torres-Martínez J.A., Mora A., Knappett P.S.K., Ornelas-Soto N., Mahlknecht J. 

Article 

Over the past decades, groundwater quality has deteriorated worldwide by nitrate pollution due 
to the intensive use of fertilizers in agriculture, release of untreated urban sewage and industrial 
wastewater, and atmospheric deposition. Likewise, groundwater is increasingly polluted by sulfate 
due to the release of domestic, municipal and industrial wastewaters, as well as through 
geothermal processes, seawater intrusion, atmospheric deposition, mineral dissolution, and acid 
rain. The urbanized and industrialized Monterrey valley has a long record of elevated nitrate and 
sulfate concentrations in groundwater with multiple potential pollution sources. This study aimed 
to track different sources and transformation processes of nitrate and sulfate pollution in 
Monterrey using a suite of chemical and isotopic tracers (δ2H–H2O, δ18O–H2O, δ15N–NO3, 
δ18O–NO3 δ34S–SO4, δ18O–SO4) combined with a probability isotope mixing model. Soil 
nitrogen and sewage were found to be the most important nitrate sources, while atmospheric 
deposition, marine evaporites and sewage were the most prominent sulfate sources. However, 
the concentrations of nitrate and sulfate were controlled by denitrification and sulfate reduction 
processes in the transition and discharge zones. The approach followed in this study is useful for 
establishing effective pollution management strategies in contaminated aquifers. © 2020 The 
Authors 
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Article 

Several genes are significantly mutated in breast cancer but only a small percentage of mutations 
are well-known to contribute to cancer development. FASN is involved in de novo lipogenesis and 
the regulation of ERα signaling. However, the effect of genetic mutations affecting FASN in breast 
cancer has not thoroughly studied. Therefore, we used the CRISPR/Cas9 system to edit the FASN 
locus in MCF-7 cells and evaluated its biological effect. We obtained four clones carrying 
mutations and frameshifts in the acyl-transferase domain of FASN. We found that clones had 
reduced proliferation, migration, viability, and showed alterations in cell cycle profiles. RNA-Seq 
analysis demonstrates that a lack of fully functional FASN may have a more significant role in 
proliferation-related genes than in lipid metabolism. We conclude that functional knockouts in 
FASN contributes to decrease the proliferation and migration of breast cancer cells contrary to 
point mutations in breast cancer patients. © 2020 Elsevier Inc. 
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Introduction: Research about leadership has developed theories that, for the most part, coincide 
with the fact that it is a professional competence through which it is feasible to guide and drive 
teams and/or followers towards a goal, through motivating and energetic relationships. The leader 
influence guarantees a meaning to this mission, catalyzing the potential of the followers and 
triggering self-motivational processes in the collective. Objective: To identify leadership styles 
through self-perception evaluated in university students of health sciences. Methods: The 
“Multifactorial Leadership Questionnaire” was applied to 109 students. The predominant 
leadership style was identified, according to the theory of Bass and Avolio (transformational, 
transactional, and passive-evasive leadership), using a multiple and mediational regression 
analysis. Results: In medical students, a beta coefficient of 0.50 was reached with R2 of 63% 
between transformational leadership and the outcome variables. Transformational leadership had 
a greater direct effect on extra effort (coefficient=0.85). In the female gender, the direct effect 
towards the outcome variables was higher than in the male gender. Conclusions: The study 
allowed to try the tool “Multifactorial Leadership Questionnaire” for evaluating leadership profiles 
in undergraduate students and to know their predominant characteristics. © 2020, Editorial 
Ciencias Medicas. All rights reserved. 
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This study analyzes the impact of leadership, employee-engagement, market-oriented approach, 
and co-creation on the business design of the SUEs in Mexico. This study aims at presenting new 
insights on effect of leadership on employee engagement and transformation of marketing 
strategies through co-creation, identification of minimum viable segment and improving 
organizational design to achieve market competitiveness. The information of 364 respondents was 
admitted to the data analysis process. In all, information of 91% of respondents was considered 
for data analysis. In view of the findings discussed in the study, it can be stated that SUEs tend to 
develop effective entrepreneurial leadership that is based on family-based-firms organizational 
design. Co-design and co-creation of products and services are the attributes of SUEs that lead to 
an increase in organizational performance. Effective leadership in SUEs play a significant role in 
developing market-oriented strategies within the niche markets by catering the needs of 
consumers. © 2020, © 2020 Taylor & Francis Group, LLC. 
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Article 

Transnational Entrepreneurship (TE) is an increasingly important phenomenon, symptomatic for a 
globalised world with a large extent of migrants and interchanges between their countries of 
origin and residence. Our article deploys a unique data set which compares TE for two different 
national contexts and institutional settings: Chile and Germany. Using data from 2016 and 2017 
Adult Populations Surveys (APS) of the Global Entrepreneurship Monitor (GEM), we relate the 
probability of being an opportunity-driven entrepreneur with the condition of being a 
transnational entrepreneur. Our findings suggest that varying institutional settings attract or form 
different types of TE. While Chile seems to attract mainly opportunity-driven TE, TE in Germany 
reveals strong evidence of necessity-driven TE. In addition, we explore different traits on the 
probability of being involved in TE based on the presumption that transnational entrepreneurs 
show signs of higher opportunity recognition and network embeddedness and can thereby be a 
major driver of entrepreneurial ecosystems as well as act as linkages between different national 
systems. © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group. 
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Long-acting (LA) pre-exposure prophylaxis (PrEP) for HIV prevention is poised to address non-
adherence and implementation challenges by alleviating the burden of user-dependent dosing. 
Due to its potency, tenofovir alafenamide (TAF) is a viable candidate for LA PrEP. However, the 
inherent hydrolytic instability of TAF presents a challenge for application in LA systems. In this 
work, we examined the mechanism of TAF hydrolysis in a reservoir-based implant system and 
characterized TAF degradation kinetics as a function of the solution pH. We determined a pH 
“stability window” between pH 4.8 – 5.8 in which TAF degradation is substantially mitigated, with 
minimal degradation at pH 5.3. In a pursuit of a TAF formulation suitable for LA PrEP, we studied 
trans-urocanic acid (UA) as a buffer excipient. Here we show that UA can maintain the pH of TAF 
free base (TAFfb) solution inside a surrogate implant model at approximately pH 5.4. Through in 
vitro analysis, we demonstrated preservation of released TAF purity above 90% for over 9 months. 
Further, we performed an in vivo assessment of TAFfb-UA formulation in a reservoir-based 
nanofluidic implant inserted subcutaneously in non-human primates. Preventive levels of 
tenofovir diphosphate above 100 fmol/106 peripheral blood mononuclear cells were achieved in 2 
days and sustained over 35 days. Fluid retrieved from implants after 60 days of implantation 
showed that UA preserved the aqueous phase in the implant at ~ pH 5.5, effectively counteracting 
the neutralizing action of interstitial fluids. Moreover, residual TAF in the implants maintained &gt; 
98% purity. Overall, TAF-UA represents a viable formulation applicable for LA HIV PrEP. © 2020 
Elsevier B.V. 
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Treatment and outcome in 12 cases of olfactory neuroblastoma at Mexico´s 
National Cancer Institute: A retrospective clinical analysis  

and literature review  

Navarro-Fernández J.O., Serrato-Avila J.L., Hernández-Varela M., Tejada-Pineda M.F., Hernández-
Reséndiz R.E., Monroy-Sosa A., Cacho-Díaz B., Herrera-Gómez Á., Reyes-Soto G. 

Article 

Introduction: Olfactory neuroblastoma (ONB) is a malignant neoplasm that arises from the upper 
nasal vault. Objective: We present a retrospective case series and clinical analysis of 12 ONB cases. 
Materials and methods: Patients with ONB treated at Mexico´s National Cancer Institute between 
2011 and 2018. Results: The Kadish proportion of B, C, and D stage was 16%, 58%, or 25%, 
respectively. Hyams Grade 1, 2, or 3 was 25%, 50%, and 25%, respectively. The most common 
surgical approach was the craniofacial in 5 cases (42%), followed by the transfacial in 4 cases 
(33%), and the endonasal endoscopic approach in 3 cases (25%). Gross total resection was 
achieved in 8 patients (67%). Five patients (42%) underwent a second operation due to 
recurrent/progressive disease. The surgical complication rate was 8.3%. Progression-free survival 
was 41 months and the mean overall survival was 63.6 months. Conclusions: Surgical resection 
followed by radiotherapy, and chemotherapy for metastatic and recurrent disease provides the 
best outcome in terms of survival and recurrence. To the best of our knowledge, this is the first 
series of cases reported in Mexico. © 2020 Publicaciones Permanyer. All rights reserved. 
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Tridimensional autonomous motion robust control of submersible ship based 
on averaged sub-gradient integral sliding mode approach 

Hernandez-Sanchez A., Andrianova O., Poznyak A., Chairez I. 

Article 

The design of a state feedback and robust controller for regulating the tridimensional (3D) 
movement of autonomous underwater mobile crafts (AUMCs). The controller design is based on 
the application of Averaged Sub-Gradient Integral Sliding Mode Realisation (ASGISMR). The 
application of the ASGISMR yields the solution of the closed-loop extreme seeking control for a 
non-strictly convex functional depending on the tracking error between reference and 3D position 
of the AUMC. The design of reference trajectories was proposed to enforce the AUMC to follow a 
continued submersion and ellipsoidal detouring. The mechanical dynamical form of AUMC is well 
posed for applying the extended version of ASGISMR, considering that integral term represents an 
ASG associated to the euclidean norm of the tracking error. The time evolution of the functional 
over the controlled trajectories of the AUMC is compared with the corresponding functional 
enforced by a traditional state feedback controller with gravity effect compensation. The proposed 
controller exhibits better tracking and similar control magnitude than the considered reference 
state feedback realisation. These outcomes justify the potential contributions of the suggested 
ASGISMR to obtain the local minimisation of the evaluated functional, considering such controller 
as an extreme seeking realisation for the proposed AUMC. © 2020 Informa UK Limited, trading as 
Taylor & Francis Group. 
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Trimethylamine N-oxide levels are associated with NASH in obese subjects 
with type 2 diabetes 

León-Mimila P., Villamil-Ramírez H., Li X.S., Shih D.M., Hui S.T., Ocampo-Medina E., López-
Contreras B., Morán-Ramos S., Olivares-Arevalo M., Grandini-Rosales P., Macías-Kauffer L., 

González-González I., Hernández-Pando R., Gómez-Pérez F., Campos-Pérez F. 

Article 

Aims: Trimethylamine N-oxide (TMAO), choline and betaine serum levels have been associated 
with metabolic diseases including type 2 diabetes (T2D) and non-alcoholic fatty liver disease 
(NAFLD). These associations could be mediated by insulin resistance. However, the relationships 
among these metabolites, insulin resistance and NAFLD have not been thoroughly investigated. 
Moreover, it has recently been suggested that TMAO could play a role in NAFLD by altering bile 
acid metabolism. We examined the association between circulating TMAO, choline and betaine 
levels and NAFLD in obese subjects. Methods: Serum TMAO, choline, betaine and bile acid levels 
were measured in 357 Mexican obese patients with different grades of NAFLD as determined by 
liver histology. Associations of NAFLD with TMAO, choline and betaine levels were tested. 
Moreover, association of TMAO levels with non-alcoholic steatohepatitis (NASH) was tested 
separately in patients with and without T2D. Results: TMAO and choline levels were significantly 
associated with NAFLD histologic features and NASH risk. While increased serum TMAO levels 
were significantly associated with NASH in patients with T2D, in non-T2D subjects this association 
lost significance after adjusting for sex, BMI and HOMA2-IR. Moreover, circulating secondary bile 
acids were associated both with increased TMAO levels and NASH. Conclusions: In obese patients, 
circulating TMAO levels were associated with NASH mainly in the presence of T2D. Functional 
studies are required to evaluate the role of insulin resistance and T2D in this association, both 
highly prevalent in NASH patients. © 2020 Elsevier Masson SAS 
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Two-dimensional solitons in Laguerre-Gaussian potentials 

Cruz-Gomez M.A., López-Aguayo D., Lopez-Aguayo S. 

Article 

We obtain two-dimensional self-trapped optical waves that are solutions of the nonlinear 
Schrödinger equation with the support of Laguerre-Gaussian and harmonic potentials. In this 
model we show that, contrary to the common scenario where the two-dimensional soliton 
solutions can only be obtained by numerical methods, it is possible to obtain a corresponding 
closed-form expression for the soliton solutions and angular momentum and also for the 
conservation laws, such as the norm and the Hamiltonian. Remarkably, we find that these 
nonlinear modes can also be stabilized provided they remain below a threshold norm value. The 
completely local nonlinear medium analyzed here resembles, up to a certain point, a strongly non-
local medium, thus allowing us to make some connections between linear and nonlinear systems. 
We corroborate the theoretical predictions by using numerical spectral techniques. © 2019 IOP 
Publishing Ltd. 

Cruz-Gomez M.A., López-Aguayo D., Lopez-Aguayo S., (2020). Two-dimensional solitons in Laguerre-Gaussian 
potentials. Journal of Optics (United Kingdom), vol. 22, ISSN: 20408978.



Ultrasound-assisted extraction of phlorotannins and polysaccharides from 
Silvetia compressa (Phaeophyceae) 

Vázquez-Rodríguez B., Gutiérrez-Uribe J.A., Antunes-Ricardo M., Santos-Zea L., Cruz-Suárez L.E. 

Article 

Silvetia compressa is a brown seaweed native to the coast of Baja California, Mexico. It is a rich 
source of phlorotannins and polysaccharides, two compound families with important nutraceutical 
applications. Optimal conditions for obtaining highly concentrated phlorotannin and 
polysaccharide extracts from S. compressa were determined using Box-Behnken experimental 
design combined with response surface methodology (RSM). The effect of extraction temperature 
(X1: 50–65 °C), ultrasound power density (X2: 1.2–3.8 W cL−1), solvent/seaweed ratio (X3: 10–30 
mL g−1 seaweed meal), and ethanol concentration (X4: 25–100% ethanol in water) on 
phlorotannin and polysaccharide yield was explored. Experimental results were fitted to a second-
degree polynomial model, while model fitness was assessed using analysis of variance (ANOVA). 
From this analysis, optimal phlorotannin and polysaccharide extraction conditions were 
determined for the evaluated parameters (X1 = 50 °C, X2 = 3.8 W cL−1, X3 = 30 mL g−1 seaweed 
meal, and X4 = 32.33%). Under these conditions, experimental phlorotannin and polysaccharide 
yields were 0.73% and 23% (w/w), respectively. Phlorotannin extraction was significantly 
enhanced by ultrasound power density, while polysaccharide extraction improved when using low 
ethanol concentration in the solvent, therefore both families of compounds were obtained 
combining those parameters. Experimental data agreed with predictions from the RSM model, 
indicating suitability of the obtained model and the success of RSM in optimizing the extraction 
conditions. In addition, the identification of the main compounds in the phlorotannin extract was 
carried out by HPLC-MS-TOF; 8 of the 12 identified phenolic compounds belonged to the 
phlorotannin family, 4 from the fuhalol group, 3 being eckol derivatives, and 1 being a 
phloroglucinol subunit. © 2020, Springer Nature B.V. 
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Ultra-thin carbon nanofibers based on graphitization of near-field 
electrospun polyacrylonitrile 

Deng J., Liu C., Madou M. 

Article 

A novel manufacturing means for arrays of carbon fibers with diameters less than 10 nm has been 
developed. The method improves dramatically upon the state of the art of making carbon fibers by 
pyrolysis of near field electrospun (NFES) polyacrylonitrile (PAN) fibers. The conductive nature of 
the PAN ink, touch and retract mode of the droplet at the ejector needle tip and a rotating drum 
for jet initiation as well as a tight control of the ink flow and droplet shape with a porous paper 
enable continuous near field electrospinning at an ultra-low voltage of 35 V-far below current low-
voltage NFES practice. By pyrolyzing the thus obtained thinner PAN nanofibers on carbon 
scaffolds, a dramatic further shrinkage of the diameter leads to ultrathin carbon nanofibers e.g. 
from an ∼245 nm polymer fiber to an ∼5 nm carbon fiber i.e. a 4900% reduction in fiber diameter. 
To increase and survive the thinning during the pyrolysis process, PAN stabilization at a relatively 
low temperature (115 °C) and carbon support scaffolds are implemented to provide just the right 
amount of tension of the suspended polymer nanofibers. A small inter-fiber spacing (<8 μm) of the 
ultrathin carbon fibers in an array is achieved by simultaneously controlling the linear speed of the 
spinneret and the rotational speed of the collector. In one application, we demonstrate aligned 
ultra-thin carbon fibers freely suspended and in good ohmic contact with carbon scaffolds on a 
silicon substrate. © 2020 The Royal Society of Chemistry. 
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Uncharted stable peninsula for multivariable milling tools by high-order 
homotopy perturbation method 

De La Luz Sosa J., Olvera-Trejo D., Urbikain G., Martinez-Romero O., Elías-Zúñiga A., De Lacalle 
L.N.L. 

Article 

In this work, a new method for solving a delay differential equation (DDE) with multiple delays is 
presented by using second- and third-order polynomials to approximate the delayed terms using 
the enhanced homotopy perturbation method (EMHPM). To study the proposed method 
performance in terms of convergency and computational cost in comparison with the first-order 
EMHPM, semi-discretization and full-discretization methods, a delay differential equation that 
model the cutting milling operation process was used. To further assess the accuracy of the 
proposed method, a milling process with a multivariable cutter is examined in order to find the 
stability boundaries. Then, theoretical predictions are computed from the corresponding DDE 
finding uncharted stable zones at high axial depths of cut. Time-domain simulations based on 
continuous wavelet transform (CWT) scalograms, power spectral density (PSD) charts and Poincaré 
maps (PM) were employed to validate the stability lobes found by using the third-order EMHPM 
for the multivariable tool. © 2020, MDPI AG. All rights reserved. 
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Understanding Disorder in 2D Materials: The Case of Carbon Doping of 
Silicene 

Pablo-Pedro R., Magaña-Fuentes M.A., Videa M., Kong J., Li M., Mendoza-Cortes J.L., Van Voorhis 
T. 

Article 

We investigate the effect of lattice disorder and local correlation effects in finite and periodic 
silicene structures caused by carbon doping using first-principles calculations. For both finite and 
periodic silicene structures, the electronic properties of carbon-doped monolayers are 
dramatically changed by controlling the doping sites in the structures, which is related to the 
amount of disorder introduced in the lattice and electron-electron correlation effects. By changing 
the position of the carbon dopants, we found that a Mott-Anderson transition is achieved. 
Moreover, the band gap is determined by the level of lattice disorder and electronic correlation 
effects. Finally, these structures are ferromagnetic even under disorder which has potential 
applications in Si-based nanoelectronics, such as field-effect transistors (FETs). Copyright © 2020 
American Chemical Society. 
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Understanding the dimensions of a strong-professional identity: A study of 
faculty developers in medical education 

Montemayorr R.N.C., Elizondo-Leal J.A., Flores Y.A.R., Cepeda X.C., Lopez M. 

Article 

Background: Faculty developers are regularly involved in training medical educators to enhance 
their teaching excellence through workshops and other formats. By exemplifying professional and 
institutional values, faculty developers may profoundly impact how other educators perceive their 
own professional identity. Objective: The objective of this study was to understand how the 
professional identity of faculty developers is formed. Design: A qualitative approach was used, 
with a semi-structured interview. The sample consisted of 10 medical educators. A deductive 
thematic analysis based on Bolivar et al. (2004a) model of professional identity formation for 
medical educators was carried out. Results: Self-image was impacted favorably through social 
recognition from students and peers, and the belief of having demonstrated professional 
competence through job assign-ments and enrollment in different leadership positions. The social 
relations to the center or department in which the faculty developer participates were strongly 
related to job satisfac-tion. Expectations about the future of the profession included positive 
attitudes toward change brought by generational differences. Regarding the process of 
construction of professional identity, life stories and dissimilar professional careers converge in 
the same educational setting. Faculty developers regularly resort to self-reflection, with a desire to 
continue learning and developing. They are resilient and purposeful, even in negative experiences 
that they have faced as identity crises. They share an awareness in building a legacy for the 
patients, their families, and the community through nurturing new generations of health-care 
practitioners. Conclusions: The interviewed faculty developers have a strong-professional identity 
that is characterized by a stable sense of self, strong behavioral repertoire, and key associations 
with a community of practice. © 2020 The Author(s). Published by Informa UK Limited, trading as 
Taylor & Francis Group. 
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Undiagnosed hepatitis B and C virus infection at a teaching hospital in 
rawalpindi 

Khan M.I., Kalsoom F., Batool F., Kazmi A., Zahra Q.-U.-A., Bilal M., Ali R., Juthi A.Z., Iqbal H.M.N. 

Article 

Uncontrolled prevalence of hepatitis B and C virus infections is known to be a global health 
problem. Many cases are undiagnosed yet. So, this study focusses on the undiagnosed existence of 
viral infection of hepatitis B (HBV) and Hepatitis C infection (HCV) in hospitalized patients and 
outdoor attendees to draw a more accurate picture of the prevalence of HBV and HCV. A cross-
sectional observational study at Benazir Bhutto hospital Rawalpindi Pakistan continued for seven 
months and included hospitalized patients and outdoor attendees. Venous blood collected from 
2003 subjects and processed to investigate infection by ELISA. We observed the overall prevalence 
of HBV was 2.6% and HCV was 10.98%. Further 4.2% was the highest infection rate of HBV in 
patients of Surgery and Medicine and the lowest in Orthopedics, Urology, Gynecology and 
Obstetrics, Pediatrics, Intensive Care Unit, Ear Throat and Nose, Eye>0.001%. We found the 
highest rate of HCV infection was in Medicine 22.90% and the lowest was in Pediatrics>0.001%. 
For the age, the HBV infection was found to be 4.55% the most prevalent in the age range of 61-75 
and the lowest>0.001% in 76-90 years. Age group 46-60 years showed the highest 19.07% and 16-
30 years the lowest 6.44% prevalence of HCV infection. Observed HBV-positive participants were 
60.78% males and 39.22% females. While among the participants, males contributed 50.90% H C 
Virus infections and females contributed 49.10% infections. Although undiagnosed but prevalence 
of hepatitis B and C virus infection is very high. Therefore, some effective strategies should be 
implemented. © The Author(s) 2020. Open Access. This article is distributed under the terms of 
the Creative Commons Attribution 4.0 International License which permits unrestricted use, 
sharing, distribution, and reproduction in any medium, provided you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons license, and indicate if 
changes were made. 
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Undoped and nickel-doped zinc oxide thin films deposited by dip coating and 
ultrasonic spray pyrolysis methods for propane and carbon monoxide sensing 

applications 

Karthik T.V.K., Olvera M.L.L., Maldonado A., Biswal R.R., Gómez-Pozos H. 

Article 

Undoped and nickel-doped zinc oxide thin films were deposited on sodalime glass substrates by 
utilizing dip coating and ultrasonic spray pyrolysis deposition techniques. In both cases zinc 
acetate and nickel acetylacetonate were used as zinc precursor and nickel dopant source, 
respectively. XRD analysis confirms the ZnO wurtzite structure with (002) as the preferential 
orientation. SEM studies show the formation of two types of morphologies, primarily a porous 
spherical grains with a grain size distribution from 40 to 150 nm and another, rose-like structures 
with size distribution from 30 to 200 nm, based on different deposition techniques utilized. The 
elemental depth profiles across the films were investigated by the secondary-ion mass 
spectrometry (SIMS). Different gas sensing responses of all ZnO films were obtained for both 
propane and carbon monoxide gases, at different gas concentrations and operating temperatures. 
The highest sensing response (~6) for undoped ZnO films was obtained for films deposited by 
ultrasonic spray pyrolysis (USP). Nevertheless, the highest sensing response (~4 × 104) for doped 
ZnO films was obtained for films deposited by dip coating method. The behavior of sensing 
responses is explained in detail based on the morphological properties and the amount of Ni 
impurities incorporated into the crystal lattice. © 2020 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Uniqueness of stigmatic solutions 

González-Acuña R.G., Chaparro-Romo H.A., Gutiérrez-Vega J.C. 

Article 

We compare two analytical methods for designing stigmatic lenses that are based on very 
different paradigms published recently [Appl. Opt. 57, 9341 (2018); J. Opt. Soc. Am. A 37, 1155 
(2020)]. In the process, we derive a third hybrid approach, which is the result of combining the two 
original methods. Given the same initial conditions, an accurate numerical analysis shows that the 
three methods yield the same results. This is clear evidence that the problem of designing a 
stigmatic lens for a known boundary condition has a unique solution independent of the formalism 
used. © 2020 Optical Society of America 
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UNIVERSAL MASKING DURING COVID-19 PANDEMIC - CURRENT EVIDENCE 
AND CONTROVERSIES 

Quintana-Díaz M.A., Aguilar-Salinas C.A. 

Article 

The emergence of coronavirus disease 19 pandemic and novel research on the high 
transmissibility of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has raised 
controversies over the use of face masks to prevent community transmission. Specific regulations 
need to be fulfilled to use a face mask as part of the personal protective equipment and high 
quality of evidence supporting its use to prevent respiratory viral infections, including SARS-CoV-2, 
is lacking. However, its widespread use is becoming a standard practice in some countries and 
discrepancies between health authorities on their policy have led to controversy. The aim of this 
review is to provide an outlook on recent research in this matter and areas of opportunity. 
Copyright: © 2020 Permanyer. 
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Unmet needs in caregivers of patients with breast cancer: Dyadic perception  

Pérez-Jiménez D., Monroy-López A., Villarreal-Garza C., Gálvez-Hernández C.L. 

Article 

Objective To analyze the unmet needs of informal caregivers of women with breast cancer (CaMa) 
from a dyadic perspective. Method An exploratory, cross-sectional and qualitative study was 
carried out through in-depth interviews, completed in the Department of Breast Tumors of the 
National Cancer Institute of Mexico. Three dyads (informal primary caregivers and patients, 
respectively) were included. The analysis was performed using an inductive approach. Interpretive 
descriptive analysis was chosen as the most appropriate methodological design. Results The main 
unmet needs of the informal primary caregivers, perceived by the dyads, were psychological (such 
as the negative feelings caused by the mood changes of the patients) and informative (for 
example, the caregivers asked for information related to side effects and how to care and that the 
writing information use colloquial terms). Conclusions The unmet needs are the result of taking 
care, the level of affective commitment they have with the patient and the lack of training for 
care. The study highlights the relevance of planning interventions from a dyadic perspective. © 
2020, Universidad Nacional de Colombia. All rights reserved. 
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Unsupervised color image segmentation: A case of RGB histogram based K-
means clustering initialization 

Basar S., Ali M., Ochoa-Ruiz G., Zareei M., Waheed A., Adnan A. 

Article 

Color-based image segmentation classifies pixels of digital images in numerous groups for further 
analysis in computer vision, pattern recognition, image understanding, and image processing 
applications. Various algorithms have been developed for image segmentation, but clustering 
algorithms play an important role in the segmentation of digital images. This paper presents a 
novel and adaptive initialization approach to determine the number of clusters and find the initial 
central points of clusters for the standard K-means algorithm to solve the segmentation problem 
of color images. The presented scheme uses a scanning procedure of the paired Red, Green, and 
Blue (RGB) color-channel histograms for determining the most salient modes in every histogram. 
Next, the histogram thresholding is applied and a search in every histogram mode is performed to 
accomplish RGB pairs. These RGB pairs are used as the initial cluster centers and cluster numbers 
that clustered each pixel into the appropriate region for generating the homogeneous regions. The 
proposed technique determines the best initialization parameters for the conventional K-means 
clustering technique. In this paper, the proposed approach was compared with various 
unsupervised image segmentation techniques on various image segmentation benchmarks. 
Furthermore, we made use of a ranking approach inspired by the Evaluation Based on Distance 
from Average Solution (EDAS) method to account for segmentation integrity. The experimental 
results show that the proposed technique outperforms the other existing clustering techniques by 
optimizing the segmentation quality and possibly reducing the classification error. © 2020 Basar et 
al. This is an open access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original author and source are credited. 
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Urdu ligature recognition system: An evolutionary approach 

Khan N.H., Adnan A., Waheed A., Zareei M., Aldosary A., Mohamed E.M. 

Article 

Cursive text recognition of Arabic script-based languages like Urdu is extremely complicated due 
to its diverse and complex characteristics. Evolutionary approaches like genetic algorithms have 
been used in the past for various optimization as well as pattern recognition tasks, reporting 
exceptional results. The proposed Urdu ligature recognition system uses a genetic algorithm for 
optimization and recognition. Overall the proposed recognition system observes the processes of 
pre-processing, segmentation, feature extraction, hierarchical clustering, classification rules and 
genetic algorithm optimization and recognition. The pre-processing stage removes noise from the 
sentence images, whereas, in segmentation, the sentences are segmented into ligature 
components. Fifteen features are extracted from each of the segmented ligature images. Intra-
feature hierarchical clustering is observed that results in clustered data. Next, classification rules 
are used for the representation of the clustered data. The genetic algorithm performs an 
optimization mechanism using multi-level sorting of the clustered data for improving the 
classification rules used for recognition of Urdu ligatures. Experiments conducted on the 
benchmark UPTI dataset for the proposed Urdu ligature recognition system yields promising 
results, achieving a recognition rate of 96.72%. © 2021 Tech Science Press. All rights reserved. 
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Use of Aspergillus oryzae during sorghum malting to enhance yield and 
quality of gluten-free lager beers 

Rubio-Flores M., García-Arellano A.R., Perez-Carrillo E., Serna-Saldivar S.O. 

Article 

Sorghum has been used for brewing European beers but its malt generally lower beer yields and 
alcohol contents. The aim of this research was to produce lager beers using worts from sorghum 
malted with and without Aspergillus oryzae inoculation. Worts adjusted to 15° Plato from the 
sorghum malt inoculated with 1% A. oryzae yielded 21.5% and 5% more volume compared to 
sorghum malt and barley malt worts, respectively. The main fermentable carbohydrate in all worts 
was maltose. Glucose was present in higher amounts in both sorghum worts compared to barley 
malt worts. Sorghum–A. oryzae beer had similar specific gravity and alcohol compared to the 
barley malt beer. Sorghum–A. oryzae beer contained lower amounts of hydrogen sulfide, 
methanethiol, butanedione, and pentanedione compared to barley malt beer. Sorghum–A. oryzae 
lager beer had similar yield and alcohol content compared to the barley malt beer but differed in 
color, key volatiles and aromatic compounds.[Figure not available: see fulltext.]. © 2020, The 
Author(s). 
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Use of information and communication technologies as a transversal 
competence in teacher training  

Varela-Ordorica S.A., Valenzuela-González J.R. 

Article 

The purpose of this research study was to learn how teachers promote the development of the 
transversal competence use of information and communication technologies (ICT) in future 
teachers of elementary education. The study took place in a teacher education school of the State 
of Mexico, using the case study method. Thirteen teachers were interviewed, as well as 
observations were made in their classes. Data analysis was done with the Atlas.ti program. In this 
study, it was found that the use of ICT by teachers encourages the students to be willing to use 
such technologies, not only as a mean of entertainment or socialization, but as a teaching resource 
to learn how to teach subjects related to the education of children in elementary school. The use 
of ICT makes classes more attractive, dynamic, and understandable; it promotes social interaction, 
the use of Internet for research purposes, self-regulated learning, and the development of learning 
networks. Students participating in this study demonstrated the achievement of this competence 
in the elaboration of their academic papers, the search for information on Internet, the use of 
educational software to learn math, the use of social networks, and blog design. It was found that, 
in spite that Mexico educational policies have, as a goal, the digital literacy of children and young 
people, actually, elementary and teacher education schools do not always have the conditions and 
technological resources to allow that both teachers and students develop the digital competences 
for their success in a knowledge-based society. © 2020 Universidad Nacional. All rights reserved. 
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Use of laboratory scenarios as a strategy to develop smart factories for 
Industry 4.0 

Hincapié M., Valdez A., Güemes-Castorena D., Ramírez M. 

Article 

The intense pressures in the industrial environment and the academic field to adopt technological 
tools and concepts like product lifecycle management, digital factories, automation, the internet 
of things, process innovation, and bridges between real and virtual worlds have resulted in 
necessary new process innovations. All these are encompassed in the term “Industry 4.0.” The 
evolution of teaching methods toward flipped classrooms, software advancements to support 
engineering topics, online studies, new skill requirements in Industry, and easy, affordable access 
to education have pushed universities to find novel ways to meet current conditions and prepare 
for future challenges. The need to link academic knowledge with Industry led us in our research 
project to create a methodology for the development and implementation of virtual and hybrid 
scenarios by using highly integrated, digital manufacturing tools as a teaching platform to explain 
topics like the automation of programmable logic controllers, robotics, manufacturing, and 3D 
virtual commissioning. The methodology was implemented successfully in a manufacturing system 
integration laboratory at Tecnologico de Monterrey by using virtual and hybrid commissioning 
scenarios as a strategy to develop smart factories. © 2020, Springer-Verlag France SAS, part of 
Springer Nature. 
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User-Robot Interaction for Safe Navigation of a Quadrotor 

Sanchez L.F., Abaunza H., Castillo P. 

Article 

This paper introduces an intuitive and safe command approach for a quadrotor, where inertial and 
muscular gestures are used for semi-autonomous flight. A bracelet composed of gyroscopes, 
accelerometers, and electromyographic sensors is used to detect user gestures, then an algorithm 
is proposed to interpret the signals as flight commands. The main goal is to provide a wearable, 
easy-to-handle human-machine interface for users a to safely command this kind of vehicles, even 
for inexpert operators. Safety measures are incorporated in the scheme to further enhance the 
user's experience. Experimental tests are performed to validate the proposal. Copyright © 
Cambridge University Press 2020. 
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Uses of the podcast for educational purposes. Systematic mapping of the 
literature in WoS and Scopus (2014-2019)  

Celaya I., Ramírez-Montoya M.S., Naval C., Arbués E. 

Article 

Introduction: There is little research available on the educational use of the audio podcast. The 
published literature (2014-2019) was reviewed, classifying uses, contexts, and categories of the 
audio podcast for educational purposes, and identifying authors and reference journals in the 
field. Methodology: The Systematic Mapping of Literature method was applied to a sample of 
open access articles indexed in the Web of Science and Scopus databases. The filtering of the 
sample was carried out according to inclusion and exclusion criteria. Results and conclusions: 81 
articles were found that highlight the main educational uses of the podcast and coincide in its 
usefulness to support learning in formal, non-formal, and informal educational institutions and 
settings. This work provides researchers, educators, and institutions with an updated baseline to 
further explore the educational strengths of the podcast. © 2020, University of La Laguna. All 
rights reserved. 
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Using chaotic advection for facile high-throughput fabrication of ordered 
multilayer micro-and nanostructures: Continuous chaotic printing 

Chávez-Madero C., De León-Derby M.D., Samandari M., Ceballos-González C.F., Bolívar-Monsalve 
E.J., Mendoza-Buenrostro C., Holmberg S., Garza-Flores N.A., Almajhadi M.A., González-Gamboa I., 

Yee-De León J.F., Martínez-Chapa S.O., Rodríguez C.A., Wickramasi 

Article 

This paper introduces the concept of continuous chaotic printing, i.e. the use of chaotic flows for 
deterministic and continuous extrusion of fibers with internal multilayered micro-or 
nanostructures. Two free-flowing materials are coextruded through a printhead containing a 
miniaturized Kenics static mixer (KSM) composed of multiple helicoidal elements. This produces a 
fiber with a well-defined internal multilayer microarchitecture at high-throughput (>1.0 m min-1). 
The number of mixing elements and the printhead diameter determine the number and thickness 
of the internal lamellae, which are generated according to successive bifurcations that yield a vast 
amount of inter-material surface area (∼102 cm2 cm-3) at high resolution (∼10 µm). This creates 
structures with extremely high surface area to volume ratio (SAV). Comparison of experimental 
and computational results demonstrates that continuous chaotic 3D printing is a robust process 
with predictable output. In an exciting new development, we demonstrate a method for scaling 
down these microstructures by 3 orders of magnitude, to the nanoscale level (∼150 nm), by 
feeding the output of a continuous chaotic 3D printhead into an electrospinner. The simplicity and 
high resolution of continuous chaotic printing strongly supports its potential use in novel 
applications, including-but not limited to-bioprinting of multi-scale layered biological structures 
such as bacterial communities, living tissues composed of organized multiple mammalian cell 
types, and fabrication of smart multi-material and multilayered constructs for biomedical 
applications. © 2020 The Author(s). Published by IOP Publishing Ltd. 
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Using game engines for visuo-haptic learning simulations 

Escobar-Castillejos D., Noguez J., Cárdenas-Ovando R.A., Neri L., Gonzalez-Nucamendi A., Robledo-
Rella V. 

Article 

Technological advances have been the main driver of enhancing human-computer interaction and 
interactive simulations have experienced exponential growth in recent years. However, visual and 
auditory channels are usually the only ones considered for educational simulations even though 
the sense of touch is also an important one. Touch allows us to recognize and interact with our 
surroundings. A common way to develop a visuo-haptic simulation in the area of interactive 
systems is by using a graphic and physics-based engine orchestrated with a haptic rendering 
framework. However, new solutions, such as professional game engines, have enabled the 
development of high-quality applications in much shorter time. In this paper, a novel architecture 
for fast development of interactive visuo-haptic applications in game engines is discussed. To 
validate the proposed architecture, the Haptic Device Integration for Unity (HaDIU) plugin was 
implemented. Simulations were implemented to verify the operability of haptic devices. Each 
scenario was properly modelled and has different haptic objectives. Furthermore, to validate that 
the usage of this approach provides better visualizations than an existing single purpose 
application, an experimental study was performed. Results suggest that by using this approach 
faster development of interactive visuo-haptic simulators can be achieved than using traditional 
techniques. © 2020 by the authors. 
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Using High Hydrostatic Pressure Processing Come-Up Time as an Innovative 
Tool to Induce the Biosynthesis of Free and Bound Phenolics in Whole Carrots 

Viacava F., Ortega-Hernández E., Welti-Chanes J., Cisneros-Zevallos L., Jacobo-Velázquez D.A. 

Article 

High hydrostatic pressure (HHP) processing has been proposed as an innovative tool to induce the 
secondary metabolism of fresh produce, inducing the accumulation of health-promoting 
compounds. In the present study, the effect of HHP applied to whole carrots only for the time 
needed to reach 60 or 100 MPa (come-up time, CUT) on the content of free and bound phenolics 
immediately after processing and during storage (3 d at 15 °C) was evaluated. In addition, 
variables such as the phenylalanine ammonia-lyase (PAL) activity as well as the respiration rate 
and volatile organic compounds (VOCs) production (related with ethylene) were determined 
during storage. As an immediate response to HHP, samples treated at 100 MPa showed increases 
in the content of free [5-O-caffeoylquinic acid (63.9%) and 3,4-di-O-feruloylquinic acid (228.6%)] 
and bound [p-coumaric acid (82.6%)] phenolics. Furthermore at 1 day, samples treated at 60 MPa 
showed accumulation of free phenolics [4,5-di-O-caffeoylquinic acid (60.2%), and isocoumarin 
(98.9%)], whereas samples treated at 100 MPa showed increases of 5-O-caffeoylquinic acid 
(291.2%) and 3,4-di-O-feruloylquinic acid (466.1%). At 2 days of storage, whole carrots treated at 
60 MPa showed accumulation of bound phenolics [rutin (85.5%) and p-coumaric acid (214.7%)], 
whereas at 3 days 100 MPa samples showed higher quercetin (371.2%). During storage, samples 
treated at 60 and 100 MPa showed higher respiration rate, and ethylene production, respectively. 
The main physiological changes induced by HHP in carrots are summarized in a physiological 
model. HHP-treated carrots could be used as fresh food or as raw material to produce functional 
food and beverages. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Using robotics to enhance active learning in mathematics: A multi-scenario 
study 

Lopez-Caudana E., Ramirez-Montoya M.S., Martínez-Pérez S., Rodríguez-Abitia G. 

Article 

The use of technology, which is linked to active learning strategies, can contribute to better 
outcomes in Mathematics education. We analyse the conditions that are necessary for achieving 
an effective learning of Mathematics, aided by a robotic platform. Within this framework, the 
question raised was “What are the conditions that promote effective active math learning with 
robotic support?” Interventions at different educational scenarios were carried in order to explore 
three educational levels: elementary, secondary, and high school. Qualitative and quantitative 
analyses were performed, comparing the control and treatment groups for all scenarios through 
examinations, direct observations, and testimonials. The findings point to three key conditions: 
level, motivation, and teacher training. The obtained results show a very favourable impact on the 
attention and motivation of the students, and they allow for establishing the conditions that need 
to be met for an effective relationship between the teacher and the technological tool, so that 
better learning outcomes in Mathematics are more likely to be obtained. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Using virtual labs to teach design and analysis of experiments 

Miranda-Valenzuela J.C., Valenzuela-Ocaña K.B. 

Article 

A common problem when teaching statistics is that students learn the basic concepts of inferential 
statistics, but at the moment of applying them to real problems, they fail to apply them effectively. 
In this work, a group of virtual experiments with real data oriented to different areas of 
engineering was developed. The models allow the students to improve their level of proficiency in 
the application of the concepts of the p value and the contribution percentage of the variable in 
the observed results using virtual experimentation. The initial results show that students find 
statistics more useful when the teaching included exercises with virtual models. © 2020, Springer-
Verlag France SAS, part of Springer Nature. 
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UVC light modulates vitamin C and phenolic biosynthesis in acerola fruit: role 
of increased mitochondria activity and ROS production 

Rabelo M.C., Bang W.Y., Nair V., Alves R.E., Jacobo-Velázquez D.A., Sreedharan S., de Miranda 
M.R.A., Cisneros-Zevallos L. 

Article 

The effects of ultraviolet-C light (UVC) on vitamin C and phenolic compounds in acerola during 
postharvest storage were investigated in order to elucidate the mechanism inducing the 
antioxidant systems. The fruits, stored at 10 °C for 7 days after a hormetic UVC irradiation (two 
pulses of 0.3 J/cm2), showed significantly less degradation of vitamin C and phenolic compounds 
than the control without the UVC challenge. UVC activated the L-galactono-1,4-lactone 
dehydrogenase (GalDH), a key enzyme for vitamin C biosynthesis, and altered the composition of 
phenolic compounds, through phenolic biosynthesis, in acerola during postharvest storage. UVC 
also induced reactive oxygen species (ROS) productions at immediate (day 0) and late (day 7) 
times during postharvest storage through the mitochondrial electron transport chain and NADPH 
oxidase, respectively. Results suggest that UVC helps in the retention of vitamin C and phenolic 
content in acerola by altering ascorbic acid and phenolic metabolism through an increase in 
mitochondrial activity and a ROS-mediated mechanism. Data showed the beneficial effects of UVC 
on maintenance of nutraceutical quality in acerola during postharvest storage and supplied new 
insights into understanding the mechanism by which UVC irradiation enhance the antioxidant 
system in fruits. © 2020, The Author(s). 

Rabelo M.C., Bang W.Y., Nair V., Alves R.E., Jacobo-Velázquez D.A., Sreedharan S., de Miranda M.R.A., 
Cisneros-Zevallos L., (2020). UVC light modulates vitamin C and phenolic biosynthesis in acerola fruit: role of 
increased mitochondria activity and ROS production. Scientific Reports, vol. 10, ISSN: 20452322.



Uveitis associated with Lyme disease in Mexico  

Rodríguez-García A., Arroyo-Garza I., Patiño-Ramirez B.E. 

Article 

Objective: Lyme disease is a rare multi-systemic infection and like in many other countries, in 
Mexico it is rarely considered in the differential diagnosis of certain forms of uveitis due to lack of 
knowledge about the risk factors of Borrelia burgdorferi infection. This report aims to review such 
risk factors, the clinical characteristics of ocular involvement, as well as the keys to suspect the 
disease in susceptible patients. Observations: A 4-year-old female with a 6-week history of 
bilateral red eye and blurred vision. The patient referred muscular and joints pain, skin rash, and 
respiratory symptoms 10 weeks before. She was previously treated for bilateral panuveitis with 
topical and systemic steroids during 20 days without improvement. Visual acuity was 20/200, with 
3+ cells in the anterior chamber, and 2+ diffuse vitritis. Blurred right disk margins, perivascular 
sheathing, and multiple chorioretinal white-cream-colored infiltrates in the peripheral retina of 
both eyes. Multifocal chorioretinitis, papillitis, and vasculitis were diagnosed with a positive 
serology for B. burgdorferi. Treatment consisted in 250 mg of oral amoxicillin every 8 h for 3 
weeks, with complete resolution of inflammation. Conclusions: The diagnosis of Lyme disease at 
early stages is difficult due to its unspecific signs and inconsistent serology. Uveitis due to B. 
burgdorferi must be considered in every patient at risk who presents with neuro-ophthalmologic 
manifestations associated with chronic bilateral uveitis refractory to steroid therapy. © 2018 
Sociedad Mexicana de Oftalmología. 
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Validation and repurposing of the MSLCOVID- 19 score for prediction of 
severe COVID-19 using simple clinical predictors in a triage setting: The Nutri-

CoV score 

Bello-Chavolla O.Y., Antonio-Villa N.E., Ortiz-Brizuela E., Vargas-Vázquez A., González-Lara M.F., De 
Leon A.P., Sifuentes-Osornio J., Aguilar-Salinas C.A. 

Article 

Background During the COVID-19 pandemic, risk stratification has been used to decide patient 
eligibility for inpatient, critical and domiciliary care. Here, we sought to validate the MSL-COVID-19 
score, originally developed to predict COVID-19 mortality in Mexicans. Also, an adaptation of the 
formula is proposed for the prediction of COVID-19 severity in a triage setting (Nutri-CoV). 
Methods We included patients evaluated from March 16th to August 17th, 2020 at the Instituto 
Nacional de Ciencias Médicas y Nutrición, defining severe COVID-19 as a composite of death, ICU 
admission or requirement for intubation (n = 3,007). We validated MSL-COVID-19 for prediction of 
mortality and severe disease. Using Elastic Net Cox regression, we trained (n = 1,831) and 
validated (n = 1,176) a model for prediction of severe COVID-19 using MSLCOVID- 19 along with 
clinical assessments obtained at a triage setting. Results The variables included in MSL-COVID-19 
are: pneumonia, early onset type 2 diabetes, age > 65 years, chronic kidney disease, any form of 
immunosuppression, COPD, obesity, diabetes, and age <40 years. MSL-COVID-19 had good 
performance to predict COVID-19 mortality (c-statistic = 0.722, 95%CI 0.690-0.753) and severity (c-
statistic = 0.777, 95%CI 0.753-0.801). The Nutri-CoV score includes the MSL-COVID-19 plus 
respiratory rate, and pulse oximetry. This tool had better performance in both training (c-statistic 
= 0.797, 95%CI 0.765-0.826) and validation cohorts (c-statistic = 0.772, 95%CI 0.0.745-0.800) 
compared to other severity scores. Conclusions MSL-COVID-19 predicts inpatient COVID-19 
lethality. The Nutri-CoV score is an adaptation of MSL-COVID-19 to be used in a triage 
environment. Both scores have been deployed as web-based tools for clinical use in a triage 
setting. Copyright: © 2020 Bello-Chavolla et al. This is an open access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original author and source are credited. 
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Validation of the Mexican Spanish Version of the Scale of Positive and 
Negative Experience in a Sample of Medical and Psychology Students 

Daniel-González L., de la Rubia J.M., Valle de la O A., García-Cadena C.H., Martínez-Martí M.L. 

Article 

The Scale of Positive and Negative Experience (SPANE) aims to measure affect with high 
transcultural validity. The bifactor model is the best theoretical option to represent affective 
balance, although it is not typically used in validation studies. The objectives of this research were 
to test a bifactor model vis-à-vis the traditional model composed of two correlated factors, to 
prove its invariance across sexes, and to provide evidence of concurrent validity. A nonprobability 
sample composed of 600 Mexican students of psychology and medicine was recruit. One-group 
and multigroup confirmatory factor analyses were carried out. The SPANE and the scales selected 
to assess depression, perceived stress, and satisfaction with life were applied. The bifactor model 
showed better goodness-of-fit indices than the two correlated factors model: Δχ2(11) = 121.436, p 
&lt;. 001, Δχ2/Δdf = 11.04 &gt; 5, ΔGFI =.034, ΔNFI =.025, ΔNNFI =.022, and ΔCFI =.023 &gt;.01. 
The internal consistency for the general factor as well as for the factor of positive affect was 
excellent, whereas it was good for the factor of negative affect. The measurement model was valid 
across sexes. The general factor of affective balance had a very high correlation with depression, 
high with perceived stress, and medium with satisfaction with life. It is concluded that SPANE is 
reliable and shows evidence of validity among Mexican student of psychology and medicine, and 
the bifactor model is adequate to represent affective balance. © The Author(s) 2019. 
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Value at risk in the oil sector: An analysis of the efficiency in the 
measurement of the risk of the α-stable distribution versus the generalized 

asymmetric Student-t and normal distributions 

Bautista R.S., Mora J.A.N. 

Article 

In the oil sector, value at risk (VaR) can be used to quantify as best as possible the maximum oil 
price changes, because these have an impact on economic activity and finds evidence of its 
importance in explaining movements in the stock returns (Sadorsky, 1999). With this purpose, in 
this paper we quantify the VaR of three types of oil (Brent, WTI and MME) and analyze the 
performance of the one-day VaR estimation by Kupiec test considering GARCH models with three 
alternative distributions in the innovation process: stable, Student-t generalized and normal in a 
period of high volatility. The results of the performance evaluation of the model based on the 
Kupiec statistic indicate that the VaR-stable model is a more robust and accurate model for both 
confidence levels than those based on the generalized asymmetric and normalized Student t-
distributions. This result is crucial in the financial sector, because it directly impacts the provision 
of reserves necessary to face potential losses. © 2019 Universidad Nacional Autónoma de México, 
Facultad de Contaduría y Administración. This is an open access article under the CC BY-NC-SA 
(https://creativecommons.org/licenses/by-nc-sa/4.0/) 
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Variation in protein and amino acids content among landraces of common 
bean (Phaseolus vulgaris L.) 

Flores-Sosa Á.R., Aquino-Bolaños E.N., Cardador-Martínez A., Chávez-Servia J.L., Vera-Guzmán 
A.M., Carrillo-Rodríguez J.C., Jiménez J.E.A. 

Article 

Native bean populations (Phaseolus vulgaris L.) provide bioactive and nutrient compounds; 
however, their amino acid profiles are unknown. Therefore, the aim of this study is to evaluate the 
protein content and amino acid profile of 46 native bean populations cultivated by small farmers 
in Oaxaca, Mexico, and compare them with that of commercial beans. Through high-performance 
liquid chromatography (HPLC), 16 amino acids were identified and quantified in all samples. The 
region of origin influenced the concentrations of amino acids. The Santa Lucia Miahuatlan 
populations stood out for their high content of isoleucine, threonine, methionine, arginine, serine, 
alanine, tyrosine, and cysteine. Amino acid content showed high variability among the 
populations; accessions labeled as FSLM22, FSLM27, FSLM28, and FSLM32 were enriched in 
aliphatic, hydroxylated, aromatic, acidic, and basic amino acids, while the FSLM14, FSLM17, and 
FSLM18 populations had the highest concentrations of sulfur amino acids. The FSLM01, FSLM22, 
FSLM27, FSLM28, FSLM30, and FSLM32 populations frequently displayed the highest 
concentrations of essential amino acids. The findings show that samples of native populations are 
highly variable in amino acid content due to the genetic characteristics of cultivated beans, 
environmental and agroecological influences, and crop management by farmers. The beans 
populations stood out can be used for direct use or a basis for the initiation of a breeding program. 
© 2020. All Rights Reserved. 
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behaviors and ecology 
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Russell T.L., Burkot T.R., Marshall J.M., Kiware S., Reiner R.C., J 

Article 

Mosquitoes are important vectors for pathogens that infect humans and other vertebrate animals. 
Some aspects of adult mosquito behavior and mosquito ecology play an important role in 
determining the capacity of vector populations to transmit pathogens. Here, we reexamine factors 
affecting the transmission of pathogens by mosquitoes using a new approach. Unlike most 
previous models, this framework considers the behavioral states and state transitions of adult 
mosquitoes through a sequence of activity bouts. We developed a new framework for individual-
based simulation models called MBITES (Mosquito Boutbased and Individual-based Transmission 
Ecology Simulator). In MBITES, it is possible to build models that simulate the behavior and 
ecology of adult mosquitoes in exquisite detail on complex resource landscapes generated by 
spatial point processes. We also developed an ordinary differential equation model which is the 
Kolmogorov forward equations for models developed in MBITES under a specific set of simplifying 
assumptions. While mosquito infection and pathogen development are one possible part of a 
mosquito's state, that is not our main focus. Using extensive simulation using some models 
developed in MBITES, we show that vectorial capacity can be understood as an emergent property 
of simple behavioral algorithms interacting with complex resource landscapes, and that relative 
density or sparsity of resources and the need to search can have profound consequences for 
mosquito populations' capacity to transmit pathogens. © 2020 Wu et al. This is an open access 
article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and 
source are credited. 
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Vibrations of composite thin-walled beams with arbitrary curvature – a 
unified approach 

Elizalde H., Cárdenas D., Jáuregui-Correa J.C., Piovan M.T., Probst O. 

Article 

This paper presents a unified theory for the vibrational analysis of thin-walled composite beams 
(TWCB) with arbitrary planar axial curvature, variable cross section, and general composite 
material layup, allowing for the accurate modelling of a large class of composite beams with an 
accuracy normally achievable only through shell-type finite-element (FE) models, but at a fraction 
of the numerical cost. The kinematic description is based on the Frenet-Serret frame field, 
providing a transparent path for transforming the equations of motion from rectilinear to curved 
TWCB while fully accounting for curvature gradient terms, thereby allowing for the treatment of 
highly curved geometries. Additional innovations include the use of a novel formulation increasing 
the accuracy for cases with significant axial-bending-torsional structural coupling, as well as a 
computationally efficient Isogeometric Analysis (IGA) formulation. The new method has been 
applied to modal and transient analysis of several test cases where conventional TWCB models are 
found to yield limited accuracy. The results obtained are almost indistinguishable from those 
obtained with a full-sized shell-based FE model, at a computational cost which is about two 
orders-of-magnitude smaller. © 2019 Elsevier Ltd 
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Victims and perpetrators of feminicide in the language of the Mexican 
written press 

Tiscareño-García E., Miranda-Villanueva O.-M. 

Article 

This study investigates the language used by national newspapers in Mexico: "El Universal", "La 
Jornada", "Milenio", and "Reforma", when addressing the issue of feminicide regarding victims 
and perpetrators, as well as their relationship with the gender of the reporter and with each 
newspaper. The research is based on the analysis of qualitative content and the theoretical 
framework of framing. Categories were built on the type of language in cases of feminicide of 360 
journalistic texts published during 2017: 1) Narrative of feminicide; 2) Justification of the 
perpetrator or alleged perpetrator; 3) Social issues; 4) Blaming the victim. The analysis yielded 
cases of victim blaming to a lesser extent than those of the perpetrator's justification. Aspects of 
the narration of feminicide stood out both by the gender of the reporter and by the media in the 
four newspapers, from two perspectives: 1) The fact, the follow-up, or the context; 2) The fact, 
legal aspects, and statistics. Reporters, men and women, tend to justify the perpetrator; male 
reporters blame the victim more than female reporters; and female reporters contextualize 
feminicide through social issues: social violence, impunity, and failures in legal processes. "La 
Jornada" is inclined towards social issues, while "El Universal" tends to justify the perpetrator. © 
2020, Grupo Comunicar Ediciones. 
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Viral load reduction in SHIV-positive nonhuman primates via long-acting 
subcutaneous tenofovir alafenamide fumarate release from a nanofluidic 

implant 

Pons-Faudoa F.P., Di Trani N., Sizovs A., Shelton K.A., Momin Z., Bushman L.R., Xu J., Lewis D.E., 
Demaria S., Hawkins T., Rooney J.F., Marzinke M.A., Kimata J.T., Anderson P.L., Nehete P.N., 

Arduino R.C., Jagannadha Sastry K., Grattoni A. 

Article 

HIV-1 is a chronic disease managed by strictly adhering to daily antiretroviral therapy (ART). 
However, not all people living with HIV-1 have access to ART, and those with access may not 
adhere to treatment regimens increasing viral load and disease progression. Here, a subcutaneous 
nanofluidic implant was used as a long-acting (LA) drug delivery platform to address these issues. 
The device was loaded with tenofovir alafenamide (TAF) and implanted in treatment-naïve simian 
HIV (SHIV)-positive nonhuman primates (NHP) for a month. We monitored intracellular tenofovir-
diphosphate (TFV-DP) concentration in the target cells, peripheral blood mononuclear cells 
(PBMC). The concentrations of TFV-DP were maintained at a median of 391.0 fmol/106 cells (IQR, 
243.0 to 509.0 fmol/106 cells) for the duration of the study. Further, we achieved drug 
penetration into lymphatic tissues, known for persistent HIV-1 replication. Moreover, we observed 
a first-phase viral load decay of −1.14 ± 0.81 log10 copies/mL (95% CI, −0.30 to −2.23 log10 
copies/mL), similar to −1.08 log10 copies/mL decay observed in humans. Thus, LA TAF delivered 
from our nanofluidic implant had similar effects as oral TAF dosing with a lower dose, with 
potential as a platform for LA ART. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Visible light induced photocatalytic degradation of 2-nitrophenol at high 
concentration implementing rGOTiO2: mathematical modeling behavior 

Macclesh del Pino L.A., Morales A.B., Macclesh delPino G.A., Peraza-Vazquez H. 

Article 

This investigation implemented the nanomaterial rGOTiO2 for photodegradation of 2-nitrophenol 
solution at high concentrations. The 2-nitrophenol photodegradation was carried out in the 
presence of three kinds of light sources in the visible range spectrum. The results demonstrate 
that the nanomaterial rGOTiO2 is capable of pollutant degradation even in the low power light 
source (10 W), and have high activity under sunlight. The degradation of 2-nitrophenol was 
monitored by UV–vis spectroscopy, adjusting method by least squares for nonlinear functions. The 
equation represents the material photocatalytic activity under sunlight, which excludes climatic 
and variance factors. This equation predicts the pure rGOTiO2 behavior under sunlight; this will 
enable future research to develop more advanced processes. © 2020 Taylor & Francis Group, LLC. 
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Visuo-haptic simulations to understand the dependence of electric forces on 
distance 

Neri L., Robledo-Rella V., García-Castelán R.M.G., Gonzalez-Nucamendi A., Escobar-Castillejos D., 
Noguez J. 

Article 

In this paper, the potential of visuo-haptic simulators to help engineering students to understand 
the nature of electric forces between different electric charge distributions is addressed. Three 
visuo-haptic simulators were designed to perceive the attractive–repulsive behavior as well as the 
dependence on distance of electrical forces for: (a) point charge, (b) line charge, and (c) plane 
charge. Design elements were incorporated to improve the 3D perception of the simulators. A 
sample of N = 111 engineering students practiced with the simulators: 87 enrolled in an Electricity 
and Magnetism course and 24 enrolled in a more advanced Electromagnetic Fields course. Pre-test 
and Post-test were applied before and after working with the simulators and average learning 
gains were obtained. t-tests were performed to determine the statistical significance of the 
results. Significant learning gains were obtained for the comprehension of the force dependence 
in the case of line charge and plane charge, but not for the point charge, due to the fact that most 
students started with very high Pre-test scores in this last case. These results suggest that the use 
of visuo-haptic simulators may help students to better identify the dependence of electric forces 
on distance. It was also observed that the potential effect of improving the recognition of electric 
interactions was higher among students with lower previous familiarity with these topics, as 
compared to more advanced students. Through exit surveys, it was found that the students liked 
very much the haptic activity and that it sparked their interest in learning new physical concepts. 
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Volatility Spillover Among Equity and Commodity Markets 

Aziz T., Sadhwani R., Habibah U., Al Janabi M.A.M. 

Article 

This study aims to examine volatility spillover among equity and commodity markets of the United 
States. The analysis focuses on crude oil (Brent and WTI [West Texas Intermediate]), rice, and 
gasoline. For the analysis, generalized autoregressive conditional heteroscedasticity (GARCH) (1, 1) 
model is applied on monthly data for the period of February 2005 to December 2016. Results 
show that there is no volatility spillover from commodity market (gold, oil, gas, and rice) to equity 
market, whereas it only exists in few commodity markets, from oil to rice and gas. The study also 
finds that there is neither mean spillover nor volatility spillover among gold and equity market; 
therefore, investor can invest in equity and gold to diversify risk of portfolio. © The Author(s) 
2020. 

Aziz T., Sadhwani R., Habibah U., Al Janabi M.A.M., (2020). Volatility Spillover Among Equity and Commodity 
Markets. SAGE Open, vol. 10, ISSN: 21582440.



Voltage harmonics mitigation in a wind energy conversion system through 
the p-q theory implementation in a three-port back-to-back converter 

López-Núñez A.R., Mina J.D., Calderón G., Hernández O., Aguayo J., Valdez-Resendiz J.E. 

Article 

In this paper, a solution to mitigate the voltage harmonic distortion in the stator of a wind energy 
conversion system based on a doubly fed induction generator is proposed. The new proposal 
involves the use of a three-port back-to-back converter; this topology consists of a rotor side 
converter, a parallel grid side converter, and a series grid side converter. The voltage harmonics 
mitigation is accomplished through the series grid side converter by using the theory of the 
instantaneous power, which has been widely used in shunt active filters. In this approach, the 
considered voltage harmonics from the grid are 5th, 7th, 11th, and 13th. The analytical description 
of the control for each converter is presented along with simulations in PSIM in order to evaluate 
the performance of the proposal. © 2019 John Wiley & Sons, Ltd. 
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Volume and concentration dosing in picolitres using a two-channel 
microfluidic AFM cantilever 

Verlinden E.J., Madadelahi M., Sarajlic E., Shamloo A., Engel A.H., Staufer U., Ghatkesar M.K. 

Article 

We introduce a two-channel microfluidic atomic force microscopy (AFM) cantilever that combines 
the nanomechanical sensing functionality of an AFM cantilever with the ability to manipulate 
fluids of picolitres or smaller volumes through nanoscale apertures near the cantilever tip. Each 
channel is connected to a separate fluid reservoir, which can be independently controlled by 
pressure. Various systematic experiments with fluorescent liquids were done by either injecting 
the liquids from the on-chip reservoir or aspirating directly through the nanoscale apertures at the 
tip. A flow rate analysis of volume dosing, aspiration and concentration dosing inside the liquid 
medium was performed. To understand the fluid behaviour, an analytical model based on the 
hydrodynamic resistance, as well as numerical flow simulations of single and multi-phase 
conditions were performed and compared. By applying pressures between -500 mbar and 500 
mbar to the reservoirs of the probe with respect to the ambient pressure, flow rates ranging from 
10 fl s-1 to 83 pl s-1 were obtained inside the channels of the cantilever as predicted by the 
analytical model. The smallest dosing flow rate through the apertures was 720 fl s-1, which was 
obtained with a 10 mbar pressure on one reservoir and ambient pressure on the other. The solute 
concentration in the outflow could be tuned to values between 0% and 100% by pure convection 
and to values between 17.5% and 90% in combination with diffusion. The results prove that this 
new probe enables handling multiple fluids with the scope to inject different concentrations of 
analytes inside a single living cell and also perform regular AFM functionalities. 
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Vulnerability, family assets, and income-generating strategies of households 
in rural Mexico 

Fierros-González I., Mora-Rivera J., Avila-Foucat V.S. 

Article 

This study is a first step in analyzing, on a national scale in Mexico, the assets, income and 
vulnerability context of households in rural communities. A multinomial logit model was used to 
show the impact of family labor, education, indigenous status, climate change, and access to 
markets on the probability of belonging to the different categories of households with diverse 
sustainable livelihoods. Our results provide evidence that increasing investment in human capital 
encourages participation by large numbers of households in the productive activities that offer the 
greatest returns. The findings also suggest that public policies should aim to solve structural 
concerns that limit the efficacy of the use of assets to promote sustainable development in rural 
communities in countries like Mexico. © 2020 Community Development Society. 
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Water challenges in Mexico 

Arreguín-Cortés F.I., López-Pérez M., Cervantes-Jaimes C.E. 

Article 

The analysis of the Word Economic Forum about the relationship between water and human 
activities is presented and the increase of pressure over social, political, economic and 
environmental activities is described. With this background, the meteorological, geographical and 
demographic factors are reviewed, as well as those originated by the climate change in Mexico, 
highlighting the great challenges for water management: To place it as a strategic issue of national 
security; to guarantee the human right to water, sanitation and a healthy environment; to achieve 
the objectives of sustainable development; to achieve gender equity, to set transparency and 
accountability; and to devolve and decentralize the water management. Solutions are presented, 
including timeframe and costs. The two most important conclusions are: Water challenges in 
Mexico cannot be overcome in six years however, it is possible to establish the required 
environment. At least 24 years are needed (2042) to setting up infrastructure and conditions that 
make possible sustainability and water security in Mexico. © 2020 Instituto Mexicano de 
Tecnologia del Agua. All rights reserved. 
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Water, energy, and food security assessment in regions with semiarid 
climates 

Sánchez-Zarco X.G., Mora-Jacobo E.G., González-Bravo R., Mahlknecht J., Ponce-Ortega J.M. 

Article 

Abstract: The availability, accessibility, and sustainability of resources can enhance or jeopardize 
the security of meeting human needs for water, energy, and food in several regions of the world. 
For this reason, it is crucial to propose strategies that allow quantifying the current situation of 
resource security and preventing alarming scenarios in the future. The objective of this paper is to 
assess the current condition of food, energy, and water security of a region with rampant 
economic development, but struggling with natural resources as a result of its adverse climatic 
conditions. An approach for assessing the water–energy–food security in arid or semiarid areas is 
presented through different scenarios considering the availability, accessibility, and sustainability 
of the involved resources. The proposed approach is applied in the State of Nuevo León in Mexico, 
which is the second-most important state regarding contribution to the national Gross Domestic 
Product. Nevertheless, the rapid increase in its population and the semiarid climate condition with 
precedents of natural catastrophes jeopardize the continuity of its development. Results show 
that the state may not be able to meet the demands of water and food due to the stress 
generated on its resources. In contrast, the energy situation is more promising with the 
implementation of energy from renewable sources. The analysis is carried out over a past time 
period and making projections until 2030, providing a tool to be able to make decisions in the 
medium and long term. The main goal is to propose preventive measures and to ensure 
sustainable planning covering economic, social, and environmental needs without compromising 
the well-being of future generations. In this sense, the implementation of new policies for the 
water sector is analyzed, with the aim of reducing domestic and agricultural consumption, 
targeting improvements in the evaluated indices. Graphic abstract: [Figure not available: see 
fulltext.] © 2020, Springer-Verlag GmbH Germany, part of Springer Nature. 

Sánchez-Zarco X.G., Mora-Jacobo E.G., González-Bravo R., Mahlknecht J., Ponce-Ortega J.M., (2020). Water, 
energy, and food security assessment in regions with semiarid climates. Clean Technologies and 
Environmental Policy, vol. 22, pp. 2145-2161. ISSN: 1618954X.



Water-rock interaction and mixing processes of complex urban groundwater 
flow system subject to intensive exploitation: The case of Mexico City 

Olea-Olea S., Escolero O., Mahlknecht J., Ortega L., Taran Y., Moran-Zenteno D.J., Zamora-
Martinez O., Tadeo-Leon J. 

Article 

In complex aquifer systems subject to intensive exploitation it is important to investigate 
hydrogeochemical processes in the components to understand the hydrodynamics of 
groundwater. In this respect, understanding the hydrochemical mechanisms of water-rock 
interactions and mixing processes eventually leads to the development of appropriate strategies 
for a sustainable groundwater management. In this study, we analyze water-rock interactions 
processes of the so-called Anáhuac groundwater system underlying part of the Mexico Valley 
comprising Mexico City and its suburbs. This intensively exploited system has four flow 
components: 1) local flow, 2) intermediate flow, 3) cold regional flow, and 4) hot regional flow. 
This is studied using inverse geochemical models, which consider uncertainties of analytical data 
and constraints from thermodynamic stability diagrams, speciation-solubility models, and 
petrographic data. Three representative modeling sections were selected for the implementation 
of the mass-balance approach. The general conceptual model in two sections suggests that 
rainwater infiltrates the subsoil and begins to dissolve CO2 in the unsaturated zone; by reaching 
the saturated zone it reacts with silicate minerals of the host rock producing the final chemical 
composition of waters. On the other hand, the third section shows mixing as the main 
groundwater process, as well as water-rock interactions. In general, the identified processes of 
water-rock interaction are dissolution of CO2, dissolution of calcite, gypsum, and halite, Ca/Na ion-
exchange, and weathering of silicate minerals such as biotite, muscovite, plagioclase, epidote and 
pyroxene, and precipitation of kaolinite, SiO2 and Fe (OH)3. Changes between local and 
intermediate flow components suggest dissolution of andesite rocks and precipitation of pyrite. 
Changes between local flow component and the cold regional component are explained by large 
flow trajectories. Transformations between local and hot regional components indicate mixing 
flows and a deep circulation influenced by the geothermal gradient. The combination of the 
methods used in this study can be applied in other similar geoenvironments of the world and 
assist local water authorities to adequately address and manage groundwater. © 2020 Elsevier Ltd 
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We Are Very Similar but Not Really: The Moderating Role of Cultural 
Identification for Refugee Resettlement of Venezuelans in Colombia 

Ayala Y., Bayona J.A., Karaeminogullari A., Perdomo-Ortíz J., Ramos-Mejía M. 

Article 

This study aims to test the theoretical model of career adaptability of refugees to investigate the 
dynamics of successful resettlement. The theoretical model is grounded on career construction 
and social network theory. We employ quantitative and qualitative methodologies to test the 
model in a sample of Venezuelans living and working in Colombia. The quantitative results provide 
partial support for Campion’s model. However, we test an alternative model and find that career 
adaptability has a direct relationship with subjective resettlement (i.e., life satisfaction and 
psychological health). In addition, cultural identification plays a buffering role on the harmful 
effects of discrimination on subjective resettlement. Qualitative results from eight in-depth 
interviews shed light on the process of refugee resettlement, thus revealing the role of social 
networks. Our study contributes to previous research on refugees by testing, adapting, and 
expanding a novel model of work resettlement and focusing on a group of refugees transitioning 
from one emerging country to another emerging country. © Copyright © 2020 Ayala, Bayona, 
Karaeminogullari, Perdomo-Ortíz and Ramos-Mejía. 
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Wealth from waste: Diatoms as tools for phycoremediation of wastewater 
and for obtaining value from the biomass 

Marella T.K., López-Pacheco I.Y., Parra-Saldívar R., Dixit S., Tiwari A. 

Article 

Diatoms are a type of microalgae with diverse capabilities which make them useful for multiple 
applications. The abundance of diatoms in water bodies facilitates the removal of pollutants from 
wastewater originating from different industries, such as agriculture and other anthropogenic 
sources. The unique photosynthetic, cellular and metabolic characteristics of diatoms allows them 
to utilize pollutants like nitrate, iron, phosphate, molybdenum, silica, and heavy metals, such as 
copper, cadmium, chromium, lead, etc., which make diatoms a good option for wastewater 
treatment. In addition, the biomass produced by diatoms growth on wastewaters has diverse 
applications and can, therefore, be valuable. This review focusses on the unique capabilities of 
diatoms for wastewater remediation and the capture of carbon dioxide, concomitant with the 
generation of valuable products. Diatom biorefinery can be a sustainable solution to wastewater 
management, and the biomass obtained from treatment can be turned into biofuels, biofertilizers, 
nutritional supplements for animal production, and used for pharmaceutical applications 
containing bioactive compounds like EPA, DHA and pigments such as fucoxanthin. © 2020 Elsevier 
B.V. 

Marella T.K., López-Pacheco I.Y., Parra-Saldívar R., Dixit S., Tiwari A., (2020). Wealth from waste: Diatoms as 
tools for phycoremediation of wastewater and for obtaining value from the biomass. Science of the Total 
Environment, vol. 724, ISSN: 489697.



Wear and friction of boride layer in CoCrMo alloy under different micro-
abrasion modes (rolling and grooving abrasion) 

Reséndiz-Calderón C.D., Farfan-Cabrera L.I., Oseguera-Peña J.E., Rodríguez-Castro G.A. 

Article 

New data about coefficient of friction (CoF) behavior and wear rates of boriding CoCrMo alloy 
under rolling and grooving micro-abrasion modes is presented in this work. The hard-cobalt boride 
layer was produced on an ASTM F1537 CoCrMo alloy by a powder-pack boriding treatment. The 
tribological tests were run in an instrumented micro-abrasion tester. The results demonstrated 
that boriding improves the wear resistance under both micro-abrasion wear modes while it 
decreased CoF only under the grooving abrasion mechanism. © 2020 

Reséndiz-Calderón C.D., Farfan-Cabrera L.I., Oseguera-Peña J.E., Rodríguez-Castro G.A., (2020). Wear and 
friction of boride layer in CoCrMo alloy under different micro-abrasion modes (rolling and grooving abrasion). 
Materials Letters, vol. 279, ISSN: 0167577X.



Wear resistance of diffusion annealed borided AISI 1018 steel 

Hernández-Ramírez E.J., Guevara-Morales A., Figueroa-López U., Campos-Silva I. 

Article 

Boriding improves the mechanical and chemical properties of steels. However, the discontinuity of 
mechanical properties at the FeB-Fe2B interphase can induce shear failure. As a solution, post-
boriding treatments to dissolve the FeB layer are applied. In this study, new results on the wear 
behavior of AISI 1018 steel exposed to powder-pack boriding process (PPBP) and to the diffusion 
annealing process (DAP), which were evaluated through ball-on-flat linear reciprocating wear tests 
under different sliding distances are presented. Vickers microhardness characterization was also 
performed. After DAP a change from tensile to compressive residual stresses at the surface of the 
material was found, as well as a two-fold increase in wear and fracture resistance. Failure 
mechanisms on the surface of the wear tracks, for both treatment conditions, were mainly 
grooving and adhered material as observed by scanning electron microscopy. © 2020 Elsevier B.V. 
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Welfare-improving cooperation with a consumer-friendly multiproduct 
corporation 

García A., Leal M., Lee S.-H. 

Article 

We consider a multiproduct corporation that adopts consumer-friendly activities and cooperates 
with single-plant firms for improving welfare. We show that full cooperation is socially beneficial if 
products are strong complements, whereas partial cooperation with higher consumer-friendly 
activities is beneficial if products are substitutes. We also examine a sequential choice game of 
endogenous cooperation in which the multiproduct corporation can induce (partial or full) 
cooperation and show that our findings are still consistent at equilibrium. We finally compare 
different ownership of the single-plant firms and find that foreign ownership decreases the 
benefits of cooperation. © 2020 John Wiley & Sons, Ltd. 

García A., Leal M., Lee S.-H., (2020). Welfare-improving cooperation with a consumer-friendly multiproduct 
corporation. Managerial and Decision Economics, vol. 41, pp. 1144-1155. ISSN: 1436570.



Well-being and educational guidance projects: Focus on the new generation  

Del Carmen Rodríguez Esquivel N., Gallardo Córdova K.E. 

Article 

The study of well-being in the educational environment has been reconsidered with the inclusion 
of elements of positive psychology in the school environment. This situation has modified some 
perspectives regarding educational guidance, particularly in vocational guidance. The sense of 
well-being is no longer an exclusive reference of the health context, it also includes emotions, 
social relations, the meaning of life and personal goals and achievements, all these elements are 
necessary to consider at the school curriculum. Additionally, more has been learned of the 
adolescents who belong to the digital-learner generation. Therefore, the challenge in educational 
projects is to consolidate structural changes necessary to guide young people in the best way 
possible. In the next years they will have to design and make decisions about a life project in a 
world that offers more and more options for professional training in different formats. This paper 
proposes an analysis of perspectives and approaches that address these issues from different 
perspectives and raises the need to combine visions in proactive and innovative approaches at 
educational guidance projects to meet the demands of digital learners with the inclusion of the 
sense of well-being in these proposals. © 2020 Universidad Nacional de Educacion a Distancia. All 
rights reserved. 
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What are men's roles and responsibilities in the feminist project for gender 
egalitarianism? 

Prasad A., Centeno A., Rhodes C., Nisar M.A., Taylor S., Tienari J., Alakavuklar O.N. 

Article 

The #MeToo and the Time's Up movements have captured the urgency to address systemic 
manifestations of sexism, patriarchy, and misogyny in all aspects of society. Among the myriad 
discourses that have been catalyzed by these contemporaneous movements includes one related 
to the role of men in achieving gender egalitarianism. Men are allocated unearned privilege 
associated with being a man in a culture that is inherently phallogocentric. This fact alone charges 
men with the responsibility to account for the discursive and the institutional systems that afford 
them unearned privilege at certain relational costs that must be borne by women and, 
concomitantly, the feminine. The #MeToo and the Time's Up movements—which have initiated 
greater cultural recognition of the problems associated with establishing a society that is 
predicated on androcentric values—mark a pressing need, one that is much overdue, for men to 
interrogate the inequitable ways in which gender configures contemporary social relations. As a 
contribution to this effort, this article draws on reflexive accounts from men academics broadly 
invested in the study of gender and organizations and who are at different stages of their careers 
and from dispersed geographical areas, to respond to the question: What are men's roles and 
responsibilities in the feminist project for gender egalitarianism? In answering this question, these 
academics, individually and collectively, identify paths for allyship moving forward. © 2020 The 
Authors. Gender, Work & Organization published by John Wiley & Sons Ltd. 
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WHAT HAPPENED TO THE WILLINGNESS OF COMPANIES TO INVEST AFTER 
THE FINANCIAL CRISIS? EVIDENCE FROM LATIN AMERICAN COUNTRIES 

Ozkan A., Santillán-Salgado R.J., Yildiz Y., del Rocío Vega Zavala M. 

Article 

In this article we investigate the changes in corporate investment dynamics in the aftermath of the 
global financial crisis. Using firm-level data from six Latin American countries from 2002 to 2015, 
we show that firms are less constrained and have greater ability to invest after the crisis. However, 
the willingness of firms to invest optimally is reduced. This is supported by strong evidence that 
during the postcrisis period investment–cash flow sensitivity disappears, investment-q sensitivity 
increases, and the estimated speeds of adjustment for target investment decrease. Moreover, 
after the crisis, firms notably increase their efforts to attain optimal cash and leverage levels. Our 
analysis implies that firms may not always be willing to invest optimally. The willingness to invest 
optimally appears to be time variant and moves together with the dynamics of cash and leverage 
policies, albeit in opposite directions. © 2020 The Southern Finance Association and the 
Southwestern Finance Association 
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What Is an “Ethnic Group” in Ordinary People’s Eyes? Different Ways of 
Understanding It Among American, British, Mexican, and Polish Respondents 

Hamer K., McFarland S., Czarnecka B., Golińska A., Cadena L.M., Łużniak-Piecha M., Jułkowski T. 

Article 

Although the term “ethnic group” (EG) is often used in social studies, its definition differs among 
researchers. Moreover, little is known about ordinary people’s subjective understanding of this 
term, even though it is often used in social discourse. We examined this issue in a cross-sectional 
study of 273 American, British, Mexican, and Polish students using an open-ended questions 
approach. Results revealed cultural differences in patterns of “ethnic group” definitions across the 
four countries. U.S. respondents predominantly connected EG to “race”; British participants 
frequently related it to “race,” but more often to “common culture” and “customs/traditions.” 
Both latter categories were overwhelmingly dominant in Mexico and Poland. However, “nation,” 
“shared history,” “religion,” “language,” and “territory” were also very popular as EG 
understandings in Poland. Although most participants used the newer definition of EG (referring to 
all groups in a society, including minority and majority groups), a few in each country used the 
term only to refer to minorities and people different from themselves (an older, “minus one” 
definition). Unexpected definitions of EG also appeared (e.g., people having similar hobbies, 
having similar work goals, or living in the same city). The results also indicate that for the United 
States, the United Kingdom, and Mexico, “ethnic group” was more a subgroup within a nation, 
whereas in Poland, they represented the same level of categorization. The theoretical and 
practical implications of our findings are discussed. © 2018 SAGE Publications. 
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What social enterprises can learn from the freemium business model 

Layrisse F., Reficco E., Barrios A. 

Article 

Purpose: The purpose of this study is to identify how the value dynamics of the freemium business 
model (BM) play out in a social enterprise. Design/methodology/approach: We draw on a multiple 
case study of two social enterprises –one nonprofit (Aravind Eyecare) in Asia and one for-profit in 
Latin America (Biodent)– to analyze the implications of applying the value architecture of a 
freemium BM to social enterprises. Findings: The freemium BM departs from standard practice 
when applied in social enterprises. Meaningful differences include the feasibility/desirability of 
converting free users to paying ones, the presence of significant variable costs –which requires 
balancing the ratio of free and paying customers– and the use of nontraditional pricing schemes to 
enhance value capture. The social freemium BM can increase scalability, value creation and value 
capture. Under this model, “beneficiaries” can be more than passive recipients of value and 
contribute to a venture's success in various ways –such as lowering its operational costs or 
enhancing its value proposition toward third parties. Originality/value: While in the past years 
commercial enterprises have been disrupted by the emergence of freemium platforms, the social 
enterprise field has barely taken notice. We extract lessons and implications from this 
paradigmatic change for the theory and practice of business model innovation in social 
enterprises, of particular relevance to Latin America, where social and environmental disequilibria 
remain a recurring feat. © 2020, Emerald Publishing Limited. 
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What undergraduate students from tecnologico de monterrey, state of 
Mexico campus, learn within digital environments: Differences by gender, 

and use of digital media, and social media 

Villanueva O.M.M. 

Article 

Although the first phase of this study analyzing the e-learning of undergraduate students in 
Campus Monterrey at Tecnologico de Monterrey resulted in several premises about how and what 
students learn on digital media (DM), the analysis of this paper1 focused on transforming those 
premises into research questions and measuring them. Thus, the main objective was to discover if 
there were any gender differences in the use of digital media (DM) and social media. E-learning 
theory (Haythornthwaite &amp; Andrews, 2011) was mainly used to discuss the findings. A survey 
of undergraduate students enrolled in courses at the Department of Languages, in the Campus 
State of Mexico, was applied to collect data. Approximately 650 students answered the survey. 
Significant gender differences were found in the use of DM, as well as differences of purpose for 
its use and that of social media. By and large, this study suggested that the idea of Millennials as a 
generational movement using DM technologies is a questionable one, at least for the case of 
students in this age category at the State of Mexico campus, and that future study should consider 
an alternative reason. © 2019 Author(s). 

Villanueva O.M.M., (2020). What undergraduate students from tecnologico de monterrey, state of Mexico 
campus, learn within digital environments: Differences by gender, and use of digital media, and social media. 
Nordic Journal of Digital Literacy, vol. 15, pp. 24-37. ISSN: 1891943X.



White electroluminescence from SiNx thin films by a PECVD equipment using 
dichlorosilane precursor and study of emission mechanism 

Ortiz-Santos A., Ramos C., Sastré-Hernández J., Santana G., Dutt A. 

Article 

In the present work SiNx thin films, grown by PECVD technique using dichlorosilane, were used in 
electroluminescent device (EL) structure. Series of experiments were carried out by varying the 
flow of H2 and SiH2Cl2, and after all the depositions and subsequent result analysis, a set of 
conditions were identified as M1, M2, M3, and M4 according to the physical thickness of the 
samples, their PL emission color and intensity of the emission. M3 and M4 conditions were 
identified as of key interest because of their intense whiteemission. After the photoluminescence 
(PL) analysis, EL was carried out, and a device structure was fabricated for the study. Role of 
quantum confinement effect was found for the white emission from the calculated nanocrystals 
from 2.5 to 5 nm. These results could be an important step for the establishment of optoelectronic 
devices such as silicon LEDs in the near future. © 2019 Informa UK Limited, trading as Taylor & 
Francis Group. 
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Who really values healthy food? 

Arroyo P.E., Liñan J., Vera Martínez J. 

Article 

Purpose: When selecting manufactured foods, customers consider several product features. Given 
the contemporary trends of food consumption, the purpose of this paper is to determine the 
influence that some demographic and psychographic key variables have on the chances of a 
consumer belonging to a market segment characterised by health-related food preferences. 
Design/methodology/approach: The food choice scale is revised to develop a multidimensional 
measure of the factors underlying consumer food choices. Data of 288 sampled consumers were 
used to validate the scale and to group consumers into four segments based on the value assigned 
to several food-product meta-attributes. Depending on these food choice values, the study 
identified four dissimilar clusters: utilitarian, protecting, toning and highly demanding. Findings: 
Consumers use multiple attributes when choosing food products. However, emerging segments 
tend to prefer health-related attributes over utilitarian or conventional attributes, such as price, 
flavour or accessibility. The consumers of these segments tend to be older, more health conscious 
and more prone to psychological health risks. Originality/value: Demographic and psychographic 
traits tend to drive trade-offs between health- and non-health-related attributes when considering 
food products. Several multivariate methodologies were innovatively coupled to characterize 
consumers based on their healthy food preferences and individual traits. © 2020, Emerald 
Publishing Limited. 
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Who responds to whom and for what? A grounded theory analysis of social 
responsibility in the 1857 Frankfurt Bienfaisance Congress 

Good J., Husted B.W., Palomares-Aguirre I., Garcia-de-la-torre C. 

Article 

Purpose: The purpose of this study is to examine and interpret the characteristics of social 
responsibility in general, and business responsibility in particular, that were evident during a 
period in European history that was plagued by widespread social problems and change. Based on 
that interpretation, the authors explore the lessons those characteristics may have for social 
responsibility in a contemporary world that is facing similar conditions. 
Design/methodology/approach: The paper presents a qualitative analysis of the proceedings of 
the Bienfaisance Congress held in Frankfurt in 1857, where societal leaders from different nations 
met to answer the question, who has responsibility for whom, and for what? The authors use 
grounded theory, as it is operationalized in what is known as the “Gioia template,” to conduct a 
structured analysis of this particular text, and to in turn produce a theoretical interpretation of 
how that question was answered. Findings: The interpretation from this study is that congress 
participants articulated certain established dimensions of responsibility (individual, organizational, 
national), as well as one new dimension (international), and did so by differentiating boundaries of 
responsibility; in turn, the authors suggest that these dimensions and boundaries work together to 
form a nested system of responsibilities. Research limitations/implications: There is limited 
empirical evidence available that documents the variety of responsibility-based initiatives that 
were being conducted during the 19th century. An analysis of the congress proceedings allows us 
to gain a better understanding of how the 19th-century world, particularly the upper echelons of 
European society, approached the question of under what conditions actors in different domains 
have responsibility for another. While the implications are limited by the analysis of the 
proceedings of one congress that was attended by elites, they do provide a snapshot of how 
Europe sought to articulate a system of bounded responsibilities during a time of widespread 
social problems and change. Practical implications: Although the nested system of responsibilities 
framework that emerged from the grounded theory analysis is not applicable to all situations, it 
should sensitize policymakers and business leaders to the need to address social problems in a 
systemic way. Originality/value: The authors both present a systems-based framework for 
understanding how responsibility is differentiated among actors (individual, organizational, state 
and international) and demonstrate how a theoretical interpretation of historical documents can 
be accomplished through the use of grounded theory, as operationalized through the Gioia 
template. © 2020, Emerald Publishing Limited. 
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Why become a doctor? The motivation of students to choose medicine  
as a professional career  

Flores Meléndez M., Góngora Cortés J.J., López Cabrera M.V., Eraña Rojas I.E. 

Article 

Introduction: There are multiple factors that impact the decision of a young person to study a 
degree in medicine. These include, the opportunity to provide a service to the community, the 
professional prestige, the economic benefit inherent to exercising the profession, or the 
satisfaction of improving their immediate environment. Some studies link these factors with the 
permanence of physicians in training in academic programs, in such a way that the objective of the 
study was to analyse the motivation to study medicine in high school students. Material and 
methods: A cross-sectional quantitative study was carried out using the MEM-12 motivation scale. 
The trends in the motivation were analysed using the mean and the standard deviation. An 
exploratory factor analysis was also carried out using the principal components method, with the 
internal consistency of the tool being estimated using Cronbach's alpha. Results: The factor 
analysis led to the identification of two groups of motivators: social/altruistic (α=0.98) and 
prestige/economic (α=0.96), which together explained 88.98% of the variance and has an 
adequate global internal consistency (α=0.94). Conclusion: The medical students who participated 
in the study show a high tendency towards intrinsic motivation, that is, they are concerned about 
the benefit to their community and the contribution that they, as doctors, can make to improve 
their environment. © 2019 Elsevier España, S.L.U. 
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Wireless sensor network energy model and its use in the optimization of 
routing protocols 

Del-Valle-Soto C., Mex-Perera C., Nolazco-Flores J.A., Velázquez R., Rossa-Sierra A. 

Article 

In this study, a Wireless Sensor Network (WSN) energy model is proposed by defining the energy 
consumption at each node. Such a model calculates the energy at each node by estimating the 
energy of the main functions developed at sensing and transmitting data when running the 
routing protocol. These functions are related to wireless communications and measured and 
compared to the most relevant impact on an energy standpoint and performance metrics. The 
energy model is validated using a Texas Instruments CC2530 system-on-chip (SoC), as a proof-of-
concept. The proposed energy model is then used to calculate the energy consumption of a Multi-
Parent Hierarchical (MPH) routing protocol and five widely known network sensors routing 
protocols: Ad-hoc On-demand Distance Vector (AODV), Dynamic Source Routing (DSR), ZigBee 
Tree Routing (ZTR), Low Energy Adaptive Clustering Hierarchy (LEACH), and Power Efficient 
Gathering in Sensor Information Systems (PEGASIS). Experimental test-bed simulations were 
performed on a random layout topology with two collector nodes. Each node was running under 
different wireless technologies: Zigbee, Bluetooth Low Energy, and LoRa by WiFi. The objective of 
this work is to analyze the performance of the proposed energy model in routing protocols of 
diverse nature: reactive, proactive, hybrid and energy-aware. Experimental results show that the 
MPH routing protocol consumes 16%, 13%, and 5% less energy when compared to AODV, DSR, 
and ZTR, respectively; and it presents only 2% and 3% of greater energy consumption with respect 
to the energy-aware PEGASIS and LEACH protocols, respectively. The proposed model achieves a 
97% accuracy compared to the actual performance of a network. Tests are performed to analyze 
the consumption of the main tasks of a node in a network. © 2020 by the authors. 
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WNK3 and WNK4 exhibit opposite sensitivity with respect to cell volume and 
intracellular chloride concentration 

Pacheco-Alvarez D., Carrillo-Pérez D.L., Mercado A., Leyva-Ríos K., Moreno E., Hernández-Mercado 
E., Castañeda-Bueno M., Vázquez N., Gamba G. 

Article 

Cation-coupled chloride cotransporters (CCC) play a role in modulating intracellular chloride 
concentration ([Cl-]i) and cell volume. Cell shrinkage and cell swelling are accompanied by an 
increase or decrease in [Cl-]i, respectively. Cell shrinkage and a decrease in [Cl-]i increase the 
activity of NKCCs (Na-K-Cl cotransporters: NKCC1, NKCC2, and Na-Cl) and inhibit the activity of 
KCCs (K-Cl cotransporters: KCC1 to KCC4), wheras cell swelling and an increase in [Cl-]i activate 
KCCs and inhibit NKCCs; thus, it is unlikely that the same kinase is responsible for both effects. 
WNK1 and WNK4 are chloride-sensitive kinases that modulate the activity of CCC in response to 
changes in [Cl-]i. Here, we showed that WNK3, another member of the serine-threonine kinase 
WNK family with known effects on CCC, is not sensitive to [Cl-]i but can be regulated by changes in 
extracellular tonicity. In contrast, WNK4 is highly sensitive to [Cl-]i but is not regulated by changes 
in cell volume. The activity of WNK3 toward NaCl cotransporter is not affected by eliminating the 
chloride-binding site of WNK3, further confirming that the kinase is not sensitive to chloride. 
Chimeric WNK3/WNK4 proteins were produced, and analysis of the chimeras suggests that 
sequences within the WNK’s carboxy-terminal end may modulate the chloride affinity. We 
propose that WNK3 is a cell volume-sensitive kinase that translates changes in cell volume into 
phosphorylation of CCC. Copyright © 2020 the American Physiological Society 
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Work/family life by 2040: Between a gig economy and traditional roles 

Benavides Rincón G., Montes Martínez Y. 

Article 

This research envisions four future scenarios of work/life balance for Mexican families by 2040. 
The incorporation of mothers into the labor market mainly affected the work/life balance of 
women, but the research concludes that this issue is not unique to only women. Twenty 
semistructured interviews were conducted with families, including both men and women 
experiencing this conflict, and a trend analysis was performed to identify the main drivers of 
change that can affect the work/life balance of families. The analysis identified two critical 
uncertainties for constructing a scenario matrix using the deductive intuitive logic approach. The 
results show that the current economic reality forces household members, including both males 
and females, to adapt the family structure and dynamic to work needs. This transformation of 
middle-class families shows the need to identify the issue as a gender-neutral social conflict to 
define actions that reduce work pressures and achieve a family dynamic allowing a better 
work/life balance for the entire family and not only for women. © 2020 Elsevier Ltd 
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World class universities: Some lessons for Mexico  

Trillo F.H. 

Article 

This essay examines the debate around the concept of World-Class University. It argues that this 
concept is vague and that there is no formal definition. However, literature has taken international 
indices that rank universities worldwide. It is acknowledged that these are imperfect. Based on 
these, the essay discusses the challenges other emerging countries have faced. Finally, a critical 
reflection is made about the Mexican case. The challenge is to depart from an international 
standard definition, and hence trace a long term plan. © 2020, Centro de Investigacion y Docencia 
Economicas A.C. All rights reserved. 
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Wounding and UVB light synergistically induce the postharvest biosynthesis 
of indicaxanthin and betanin in red prickly pears 

Ortega-Hernández E., Nair V., Serrano-Sandoval S.N., Welti-Chanes J., Cisneros-Zevallos L., Jacobo-
Velázquez D.A. 

Article 

Indicaxanthin and betanin, the main betalains in red prickly pear (Opuntia ficus-indica cv. Rojo 
vigor), possess important applications as colorants and health-promoting biomolecules. Therefore, 
it is relevant to explore treatments that induce their postharvest biosynthesis in the fruit. In this 
study, the effect of ultraviolet B (UVB) radiation and wounding on the biosynthesis of 
indicaxanthin and betanin in red prickly pear was evaluated. Whole and wounded-fruit (cut in four 
even pieces with a cross and a longitudinal section) were UVB radiated (6.4 W m−2) for 15 min, 
and stored for 24 h at 16 °C. UVB radiation applied in the whole tissue induced an immediate 
accumulation of indicaxanthin after treatment, obtaining increases of 325.8% and 106.5% in the 
pulp and peel, respectively. The application of UVB radiation and wounding before storage 
induced a synergistic effect on the accumulation of indicaxanthin in the pulp (447.0%) and betanin 
in the peel (315.0%) after storage. Tyrosine hydroxylase and L-dopa oxidase activities of 
tyrosinase, as well as the spontaneous formation of Cyclo-dopa, which are key steps on betalain 
biosynthesis, were also synergistically activated by wounding and UVB light. Results allowed the 
generation of a physiological model explaining the synergistic effect of wounding and UVB on the 
postharvest biosynthesis of indicaxanthin and betanin in red prickly pear. © 2020 Elsevier B.V. 
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Written documents analyzed as nature-inspired processes: Persistence, anti-
persistence, and random walks-we remember, as along came writing-T. 

Holopainen 

López-Ortega O., Pérez-Cortés O., Castillejos-Fernández H., Castro-Espinoza F.-A., González-
Mendoza M. 

Article 

Written communication is pivotal for societies to develop. However, lexicon and depth of 
information vary greatly among texts according to their purpose. Scientific texts, diffusion of 
science reports, general and area-specific news are all written differently. Thus, we explore the 
characterization of different text categories through a nature-inspired feature known as the Hurst 
parameter. We contend that the Hurst exponent is useful to unveil the rhetorical structure within 
written documents. We collected and processed texts in five categories: scientific articles, 
diffusion of science reports, business news, entertainment news, and random texts. Each category 
contains 350 documents. We found that the median for scientific texts has the highest value of the 
Hurst parameter (0.575), followed by business news (0.54); the median for randomly-generated 
texts is 0.48, which lies in the region associated with random walks. The median value for diffusion 
texts is 0.49, and for entertainment texts is 0.53. However, these two categories present high 
dispersion. We conclude that the Hurst parameter is a measure that quantifies the structure of 
communication in the selected categories of texts. Application of our finding in the field of e-
research is discussed. © 2020 by the authors. 
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Young women with breast cancer in Mexico: Results of the pilot phase of the 
Joven & Fuerte prospective cohort 

Villarreal-Garza C., Platas A., Miaja M., Fonseca A., Mesa-Chavez F., Garcia-Garcia M., Chapman J.-
A., Lopez-Martinez E.A., Pineda C., Mohar A., Galvez-Hernandez C.L., Castro-Sanchez A., Martinez-

Cannon B.-A., Barragan-Carrillo R., Muñoz-Lozano J.F., Goss 

Article 

PURPOSE The pilot-phase report of the Joven &amp; Fuerte prospective cohort broadly 
characterizes and assesses the needs of Mexican young women with breast cancer (YWBC). 
PATIENTS AND METHODS Women age ≤ 40 years with nonmetastatic primary breast cancer were 
consecutively accrued from 2 hospitals. Data were collected at the first/baseline oncology visit and 
2 years later using a sociodemographic survey, European Organisation for Research and Treatment 
of Cancer Quality-of-Life (QOL) Questionnaire Core 30 (QLQ-C30) and Breast Cancer-Specific QOL 
Questionnaire (QLQ-BR23), Hospital Anxiety and Depression Scale (HADS), Female Sexual 
Functioning Index (FSFI), Sexual Satisfaction Inventory, and patients' medical records. Pearson χ2 
and 2-sided t tests were used for statistical analysis. An unadjusted P value,.05 was considered 
significant. RESULTS Ninety patients were included, all with government health care coverage. 
Most had low monthly household incomes (98%) and at least a high school education (59%). There 
was a considerable prevalence of unpartnered patients (36%) and unmet parity (25%). Patients' 
most common initial symptom was a palpable mass (84%), and they were most frequently 
diagnosed with stage III disease (48%), with 51% having had a physician visit ≤ 3 months since 
detection but 39% receiving diagnosis. 12 months later. At baseline, 66% of patients were 
overweight/obese, and this proportion had significantly increased by 2 years (P,.001). Compared 
with baseline, global QLQ-C30 had improved significantly by 2 years (P =.004), as had HADS-
Anxiety (P,.001). However, both at baseline and at 2 years, nearly half of patients exhibited FSFI 
sexual dysfunction. CONCLUSION These preliminary findings demonstrate that YWBC in Mexico 
have particular sociodemographic and clinicopathologic characteristics, reinforcing the necessity 
to further describe and explore the needs of these young patients, because they may better 
represent the understudied and economically vulnerable population of YWBC in limited-resource 
settings. © 2020 by American Society of Clinical Oncology Creative Commons Attribution Non-
Commercial No Derivatives 4.0 License 
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Zero dynamics assignment and its applications to the stabilization of linear 
time-varying systems 

Hernández D., Vázquez E.A., Fridman L.M., Peruničić-Draženović B. 

Article 

An algorithm to select an output for desired vector relative degree, which is not restricted to be 
uniform (the same for all outputs), and zero dynamics in linear time-varying (LTV) multi-input 
multi-output (MIMO) systems is proposed. The proposed algorithm is developed under reasonable 
assumptions of uniform (with respect to time) and lexicography-fixed controllability (with some 
choice of fixed controllability indices) and is inspired by a generalization of the Ackermann's 
formula. One application of the proposed algorithm is the context of higher-order sliding-mode 
control for perturbed LTV MIMO systems, achieving finite-time stability. The developed algorithm 
also provides an extension of the classical Ackermann–Utkin formula for outputs of uniform 
relative degree one and includes the design of flat outputs for LTV MIMO systems. Hence other 
application is the feedback controller design for trajectory tracking task. Finally, a complete HOSM 
methodology is provided and tested in an LTV model of the non-holonomic car. © 2020 Elsevier 
Ltd 

Hernández D., Vázquez E.A., Fridman L.M., Peruničić-Draženović B., (2020). Zero dynamics assignment and its 
applications to the stabilization of linear time-varying systems. Automatica, vol. 119, ISSN: 51098.



Zonotope parameter identification for piecewise affine system 

Jianwang H., Ramirez-Mendoza R.A. 

Article 

This paper studies one identification problem for a piecewise affine system which is a special 
nonlinear system. As the difficulty in identifying the piecewise affine system is to determine each 
separated region and each unknown parameter vector simultaneously, here we propose a multi-
class classification process to determine each separated region. This multi-class classification 
process is similar to the classical data clustering process, and the merit of our strategy is that the 
first-order algorithm of convex optimization can be applied to achieve this classification process. 
Furthermore, to relax the strict probabilistic description on external noise and identify each 
unknown parameter vector, a zonotope parameter identification algorithm is proposed to 
compute a set that contains the parameter vector, consistent with the measured output and the 
given bound of the noise. To guarantee our derived zonotope not growing unbounded with 
iterations, a sufficient condition for this requirement to hold may be formulated as one linear 
matrix inequality. Finally, a numerical example confirms our theoretical results. © 2020, © 2020 
The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 

Jianwang H., Ramirez-Mendoza R.A., (2020). Zonotope parameter identification for piecewise affine system. 
Systems Science and Control Engineering, vol. 8, pp. 232-240. ISSN: 21642583
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Analysis of Fiber and Its Components 

Garcia-Amezquita L.E., Viacava F., Jacobo-Velázquez D.A. 

Book Chapter 

The development of procedures for the quantification of dietary fiber (DF) has been evolving 
steadily since the “dietary fiber” term was coined. At the same time, the DF concept has been 
enriched and thus, the methodologies required to evaluate all the new components included in 
the improved concept need to be modified. In this context, it is necessary to recognize the 
evolution of the term to understand the modifications of the analysis methods, as well as to know 
the methodologies to comprehend the group of compounds that are quantified when the analyses 
are conducted. In the following chapter the most common current methods to determine soluble, 
insoluble and total dietary fiber as well as its components are described. © 2020, Springer Nature 
Switzerland AG. 

Garcia-Amezquita L.E., Viacava F., Jacobo-Velázquez D.A., (2020). Analysis of Fiber and Its Components. 
Capítulo en: Food Engineering Series, pp. 71-86. ISBN/ISSN: 15710297.



Applications of Fuzzy Logic, Artificial Neural Network and Neuro-Fuzzy  
in Industrial Engineering 

Jafari R., Contreras M.A., Yu W., Gegov A. 

Book Chapter 

Artificial intelligence methods namely artificial neural network, fuzzy logic, and neuro-fuzzy have 
been effectively utilized in different applications like business, marketing, control engendering, 
health care, and social services. To demonstrate the usage of fuzzy set theory, artificial neural 
network, as well as neuro-fuzzy in industrial engineering and also for providing a basis for future 
investigation, a literature review of the artificial neural network, fuzzy logic, and neuro-fuzzy in 
industrial engineering is conducted in this paper. © 2020, The Editor(s) (if applicable) and The 
Author(s), under exclusive license to Springer Nature Switzerland AG. 

Jafari R., Contreras M.A., Yu W., Gegov A., (2020). Applications of Fuzzy Logic, Artificial Neural Network and 
Neuro-Fuzzy in Industrial Engineering. Capítulo en: Mechanisms and Machine Science, vol. 86, pp. 9-14. 
ISBN/ISSN: 22110984.



Architecture, Structure and Chemistry of Plant Cell Walls and  
their Constituents 

Ayala Soto F.E., Serna Saldívar S.O. 

Book Chapter 

Fiber is the most abundant component of plants and thus the single most important organic 
compound in the planet. Most of its components are associated to plant cell walls, which possess 
especially intricate arrangements mainly designed to impart skeletal structure. These fiber 
components associated to fruits, horticultural crops and grains (cereals, pulses, oilseeds) are the 
major contributor of dietary fiber (DF). The plant cell wall is a complex macromolecular structure 
that surrounds and protects plants for their survival against pathogens, insects and herbivores. 
Furthermore, the cell wall is highly associated to the functionality of important plant tissues such 
as xylem and phloem. These functional structures enable plants to flourish in diverse 
environmental niches (Caffal and Mohnen, Carbohydr Res 344(14):1879–1900, 2009). © 2020, 
Springer Nature Switzerland AG. 

Ayala Soto F.E., Serna Saldívar S.O., (2020). Architecture, Structure and Chemistry of Plant Cell Walls and 
Their Constituents. Capítulo en: Food Engineering Series, pp. 3-14. ISBN/ISSN: 15710297.



Association of Dietary Fiber to Food Components 

Guardiola-Márquez C.E., Santana-Gálvez J., Jacobo-Velázquez D.A. 

Book Chapter 

Food components such as phenolics, minerals, proteins and lipids, are associated to dietary fiber 
(DF), thus limiting their bioavailability. It is estimated that about 50% of the ingested phenolics are 
associated to DF, due to interactions with hydrophobic aromatic rings and hydrophilic hydroxyl 
groups of phenolics. Likewise, major essential minerals and trace elements can bind to inorganic 
salts found in the DF, such as phytates. Proteins can be found naturally linked to DF, particularly to 
polysaccharides in the cell walls of plants. Furthermore, lipids with a complex chemical structure 
may also be linked to DF. The main compounds under this category are cutin, suberin, and plant 
waxes. In this chapter, the chemical interactions between phenolics, minerals, proteins and lipids 
with DF, their metabolism and absorption, as well as the effect of food processing on their 
bioavailability are described. © 2020, Springer Nature Switzerland AG. 

Guardiola-Márquez C.E., Santana-Gálvez J., Jacobo-Velázquez D.A., (2020). Association of Dietary Fiber to 
Food Components. Capítulo en: Food Engineering Series, pp. 45-70. ISBN/ISSN: 15710297.



Bilevel Optimal Tolls Problems with Nonlinear Costs:  
A Heuristic Solution Method 

Kalashnikov V., Flores Muñiz J.G., Kalashnykova N. 

Book Chapter 

We consider a bilevel programming problem modeling the optimal toll assignment as applied to an 
abstract network of toll and free highways. A public governor or a private lease company run the 
toll roads and make decisions at the upper level when assigning the tolls with the aim of 
maximizing their profits. The lower level decision makers (highway users), however, search an 
equilibrium among them while trying to distribute their transportation flows along the routes that 
would minimize their total travel costs subject to the satisfied demand for their goods/passengers. 
Our model extends the previous ones by adding quadratic terms to the lower level costs thus 
reflecting the mutual traffic congestion on the roads. Moreover, as a new feature, the lower level 
quadratic costs aren’t separable anymore, i.e., they are functions of the total flow along the arc 
(highway). In order to solve the bi-level programming problem, a heuristic algorithm making use of 
the sensitivity analysis techniques for quadratic programs is developed. As a remedy against being 
stuck at a local maximum of the upper level objective function, we adapt the well-known “filled 
function” method which brings us to a vicinity of another local maximum point. A series of 
numerical experiments conducted on test models of small and medium size shows that the new 
algorithm is competitive enough. © Springer Nature Switzerland AG 2020. 

Kalashnikov V., Flores Muñiz J.G., Kalashnykova N., (2020). Bilevel Optimal Tolls Problems with Nonlinear 
Costs: A Heuristic Solution Method. Capítulo en: Studies in Computational Intelligence, vol. 835, pp. 481-516. 
ISBN/ISSN: 1860949X.



Bimetallic nanoparticles for biomedical applications: A review 

Medina-Cruz D., Saleh B., Vernet-Crua A., Nieto-Argüello A., Lomelí-Marroquín D., Vélez-Escamilla 
L.Y., Cholula-Díaz J.L., García-Martín J.M., Webster T. 

Book Chapter 

Bimetallic nanoparticles, or BMNPs, are nanosized structures that are of growing interest in 
biomedical applications. Although their production shares aspects with physicochemical 
approaches for the synthesis of their monometallic counterparts, they can show a large variety of 
new properties and applications as a consequence of the synergetic effect between the two 
components. These applications can be as diverse as antibacterial treatments or anticancer or 
biological imaging approaches, as well as drug delivery. Nevertheless, utilization of BMNPs in such 
fields has received limited attention because of the severe lack of knowledge and concerns 
regarding the use of other nanomaterials, such as stability and biodegradability over time, 
tendency to form clusters, chemical reactivity, and biocompatibility. In this review, a close look at 
bimetallic systems is presented, focusing on their biomedical applications as antibacterial, 
anticancer, drug delivery, and imaging agents, showing significant enhancement of their features 
compared to their monometallic counterparts and other current used nanomaterials for 
biomedical applications. © Springer Nature Switzerland AG 2020. 

Medina-Cruz D., Saleh B., Vernet-Crua A., Nieto-Argüello A., Lomelí-Marroquín D., Vélez-Escamilla L.Y., 
Cholula-Díaz J.L., García-Martín J.M., Webster T., (2020). Bimetallic nanoparticles for biomedical 
applications: A review. Capítulo en: Racing for the Surface: Antimicrobial and Interface Tissue Engineering, 
pp. 397-434. ISBN/ISSN: 9783030344719; 9783030344702.



Bionanocomposites from biofibers and biopolymers 

Bilal M., Rasheed T., Nabeel F., Iqbal H.M.N. 

Book Chapter 

This particular chapter focuses on bionanocomposites, an emergent group of bio-hybrid materials 
at nanostructured level, as a concept of environmental, bioinspired, and functional hybrid 
materials. Bionanocomposites represents at least their one dimension on a nanometer scale and 
can be engineered using naturally occurring biofibers and/or biopolymers either in pristine form or 
the combination of both along with other inorganic elements. Nanoscale cues/constructs have 
now become a high requisite for new applications. Likewise, synthetic polymer-based 
nanocomposites, bionanocomposites (based on biofibers or biopolymers) also exhibit inherited or 
improved structural and multifunctional characteristics, such as renewability, recyclability, 
biocompatibility, biodegradability, (re)-generatability, high and efficient functionality against 
various substrates, induced turn-over, and overall costeffectiveness are of high interest for 
numerous applications. Individually or collectively, all those properties of bionanocomposites 
open new and interesting perspectives with notable incidences in the environmental, biomedical, 
and biotechnological sector of the contemporary world. In this context, research is underway, 
around the globe, on the positioning of bionanocomposites as a new interdisciplinary area that 
could cover significant topics such as bioinspired biomaterials, green composites, bio-
nanofabrication strategies and/or engineering processes, and biomimetic systems. Briefly, this 
chapter discusses various perspectives related to the biofibers and biopolymers, such as cellulose, 
chitosan, and polyhydroxyalkanoates, as building blocks of bionanocomposites, their sources, and 
classification along with the development of bionanocomposites using those fibers and polymers. 
Further to this end, the applied standpoints in relation to environmental and biomedical 
applications of bionanocomposites are also given with suitable examples. © Springer Nature 
Switzerland AG 2020. 

Bilal M., Rasheed T., Nabeel F., Iqbal H.M.N., (2020). Bionanocomposites from biofibers and biopolymers. 
Capítulo en: Biofibers and Biopolymers for Biocomposites: Synthesis, Characterization and Properties, pp. 
136-157. ISBN/ISSN: 9783030403010; 9783030403003.



Chemical Composition and Biosynthesis of Dietary Fiber Components 

Serna Saldívar S.O., Ayala Soto F.E. 

Book Chapter 

Plant cell walls are constituted by lignin and several homo- and heteropolysaccharides which 
include cellulose, hemicelluloses and pectins. Cellulose is a linear polymer constituted of D-
glucopyranosyl residues joint by β-glycosidic bonds and constitutes the major building block of the 
wall structure. Soluble and insoluble hemicelluloses are classified into xylans, xyloglucan, 
arabynoxlans, mannans, glucomannans, and β-glucans. Pectins are covalently bound galacturonic 
acid-rich polysaccharides divided into galacturonans, or rhamnogalacturonan. Both types of 
pectins form gels and find widespread use in the food industry. β-glucans are inherent to cell walls 
of cereals, bacteria, algae and yeast and usually form a linear backbone primarily with 1–3 or 1–4 
β-glycosidic linkages varying in molecular weight and branching. Fructans are polyfructosylfructose 
of four to several hundred residues that possess a sucrose core. Fructans are categorized into 
inulins, levans or phleins and gramminans. And lignin, considered as the second most abundant 
cell wall component, is synthesized to form the plant vascular system and to impart strength and 
structural support. © 2020, Springer Nature Switzerland AG. 

Serna Saldívar S.O., Ayala Soto F.E., (2020). Chemical Composition and Biosynthesis of Dietary Fiber 
Components. Capítulo en: Food Engineering Series, pp. 15-43. ISBN/ISSN: 15710297.



Chemical Processes for the Extraction and Modification of Dietary Fiber 

Tejada-Ortigoza V., Garcia-Amezquita L.E., Torres J.A., Welti-Chanes J. 

Book Chapter 

Dietary fiber (DF) products are often obtained from plant sources using chemical processes. The 
main purpose of the extraction, purification and isolation of DFs by chemical methods is to obtain 
the best possible yield of DF compounds generating food ingredients with the best functionality 
and health benefits. Functional properties of interest include those related to gelling capacity, oil 
and water holding capacity, and swelling capacity, while physiological benefits relate to the 
production of short chain fatty acids during the microbiota fermentation of DFs, and the ones 
related to the presence of phenolic compounds in DFs. An understanding of chemical extraction 
requires knowing the DF distribution in plant tissues, the organization of DF polysaccharides in the 
cell wall, and the chemical interactions of these polysaccharides with other cell components. 
Alkaline, acid, chelating, and oxidant/bleach extractions are most often used to obtain DFs. The 
choice of a chemical method depends on the polysaccharide of interest. If the solution 
concentration, pH, time, and temperature condition of the chemical method used are extreme, 
the structure of the polysaccharides obtained will be modified, changing the functionality of the 
DFs. Novel approaches, including the use of combined methods, seek to reduce this processing 
severity. © 2020, Springer Nature Switzerland AG. 

Tejada-Ortigoza V., Garcia-Amezquita L.E., Torres J.A., Welti-Chanes J., (2020). Chemical Processes for the 
Extraction and Modification of Dietary Fiber. Capítulo en: Food Engineering Series, pp. 343-361. ISBN/ISSN: 
15710297.



CNut Gathering Robot. Design, Implementation and Mathematical 
Characterization 

Villalpando-Hernandez R., Vargas-Rosales C., Diaz-M R., Espinoza L., Martínez A. 

Book Chapter 

In recent years, robotics has become an important knowledge field to support development in 
different areas, such as agriculture. The current methods of walnut gathering are either expensive 
or cumbersome. In this paper, the design, kinematics analysis and the implementation of a low 
cost, low complexity walnut gathering robot are presented. The proposed robot in this paper, was 
build based on a mechanical structure capable of doing the required movements and actions to 
move throughout rough terrains and collect the walnuts automatically at a very low cost. © 2020, 
The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature 
Switzerland AG. 

Villalpando-Hernandez R., Vargas-Rosales C., Diaz-M R., Espinoza L., Martínez A., (2020). CNut Gathering 
Robot. Design, Implementation and Mathematical Characterization. Capítulo en: Lecture Notes in Networks 
and Systems, vol. 112, pp. 51-63. ISBN/ISSN: 23673370.



Co-housing 

Giorgi E. 

Book Chapter 

This chapter is dedicated to the phenomenon of co-housing. It opens with a historical framework 
of contemporary co-housing’s evolution, from the first north European cases to the most recent 
ones around the world. To deal with this specific “micro” dimension, a theoretical support based 
on functionalist perspective is used: the chapter highlights how the environment generated in co-
housing projects is able to provide supporting relationships that less and less are generated in the 
contemporary society and that, less and less, official institutions are able to provide. Within this 
theoretical framework, the fundamental characteristics, the features that define co-housing 
projects, but also the main differences and four categories that can help in describing the projects 
are presented. © 2020, Springer Nature Switzerland AG. 

Giorgi E., (2020). Co-housing. Capítulo en: Urban Book Series, pp. 93-115. ISBN/ISSN: 2365757X.



Co-housing Cases 

Giorgi E. 

Book Chapter 

In this chapter 50 case studies of co-housing are here examined in detail. To give the widest 
possible representation of the co-housing phenomenon, a set of projects that touches all the 
continents, gathering cases with different dimensions, population, locations, and motivations has 
been selected. Each project is presented in a report, through data, textual description, and graphic 
documents, such as photos and technical drawings. These reports are used to standardize the 
presentation of these cases and allow an easy comparison. © 2020, Springer Nature Switzerland 
AG. 

Giorgi E., (2020). Co-housing Cases. Capítulo en: Urban Book Series, pp. 117-258. ISBN/ISSN: 2365757X.



Design and Control of a Passive Solar Tracking System Using a Sky Imager 

Angulo M., Díaz-Ponce A., Valentín L., Valdivia R., Keshtkar S. 

Book Chapter 

Solar energy is considered as one of the most important sources of renewable energy due to the 
possibility of being converted into electrical power, which could result in a feasible approach to 
global energy problems. Concentrated Solar Power (CSP) and High Concentration Photovoltaics 
(HCPV) systems present an alternative by the use of cost-efficient concentrating optics. However, 
these systems require a high-precision solar tracking system, allowing to stay perpendicular to the 
sun rays in order to achieve its correct functioning. In this work, a methodology for the detection 
and monitoring of the apparent movement of the sun through a passive image acquisition system 
is presented. The setup operates by processing sky dome images to find the solar-center. The 
development cost of this device is relatively low, it does not require articulated elements, can 
detect the presence of clouds, and could be compatible with multiple CSP systems. Preliminary 
results of a two-axis solar tracking by locating position of the sun in the sky with the proposed 
system are depicted. © 2020, The Editor(s) (if applicable) and The Author(s), under exclusive 
license to Springer Nature Switzerland AG. 

Angulo M., Díaz-Ponce A., Valentín L., Valdivia R., Keshtkar S., (2020). Design and Control of a Passive Solar 
Tracking System Using a Sky Imager. Capítulo en: Mechanisms and Machine Science, vol. 86, pp. 170-178. 
ISBN/ISSN: 22110984.



Design, Implementation and Characterization of a Low-Cost Stair-Climbing 
and Obstacle Dodging Robot for Emergency Situations 

Villalpando-Hernandez R., Vargas-Rosales C., Diaz-M R., Armendariz-Nuñez J.C., Castañeda-
Hernandez E.E., Bollinger-Rios L.A. 

Book Chapter 

Disaster response robots (DRRs) designed to explore dangerous areas in emergency situations 
(collapses, urban conflagration, earthquakes, floods) represent a design challenge. Therefore, 
there is the constant need of innovation in the field of navigation through harsh environment. In 
this paper, we present a design and implementation of a low cost, low power consumption and 
high terrain adaptability continuous track articulated robot. The proposed design is capable of 
climbing obstacles and dodging them by adjusting the inner angle of a middle joint. Also the 
current research, provides new ideas towards the innovation and ad-hoc use of low-cost robots 
for emergency scenarios. © 2020, The Editor(s) (if applicable) and The Author(s), under exclusive 
license to Springer Nature Switzerland AG. 

Villalpando-Hernandez R., Vargas-Rosales C., Diaz-M R., Armendariz-Nuñez J.C., Castañeda-Hernandez E.E., 
Bollinger-Rios L.A., (2020). Design, Implementation and Characterization of a Low-Cost Stair-Climbing and 
Obstacle Dodging Robot for Emergency Situations. Capítulo en: Lecture Notes in Networks and Systems, vol. 
112, pp. 236-247. ISBN/ISSN: 23673370.



Dietary Fiber and Cancer 

Antunes-Ricardo M., Villela-Castrejón J., Gutiérrez-Uribe J.A., Serna Saldívar S.O. 

Book Chapter 

Cancer is a disease characterized by the uncontrolled growth and spread of cells. It is one of the 
main causes of morbidity and mortality worldwide. Dietary fiber and its related components 
associated to vegetables, fruits, and whole grains have shown to protect mammals against cancer. 
Both soluble and insoluble dietary fibers have been related to a risk reduction of different types of 
cancer such as colon, breast, and prostate cancer, among others. The specific mechanisms through 
which dietary fiber can prevent the incidence of cancer are diverse and range from the 
entrapment of harmful dietary and toxic components within the fiber matrix to the production of 
short-chain fatty acids in the hind gut and down-regulation of proteins involved in cancer 
progression. This chapter reviews the current knowledge concerning the mechanisms by which 
dietary fiber and its bonded compounds protect humans against colon, breast and prostate 
cancers. © 2020, Springer Nature Switzerland AG. 

Antunes-Ricardo M., Villela-Castrejón J., Gutiérrez-Uribe J.A., Serna Saldívar S.O., (2020). Dietary Fiber and 
Cancer. Capítulo en: Food Engineering Series, pp. 241-276. ISBN/ISSN: 15710297.



Dietary Fiber and Gut Microbiota 

Senés-Guerrero C., Gradilla-Hernández M.S., García-Gamboa R., García-Cayuela T. 

Book Chapter 

The gastrointestinal tract hosts the most complex and abundant ecosystem of the human body, 
being the colon where the highest concentration of microorganisms is found. The intestinal 
microbiota performs metabolic, trophic and protective functions that are of great importance to 
the host. Numerous studies have used dietary approaches to modulate the composition and 
metabolic function of the gut microbial communities to improve health, and to prevent or treat 
disease, resulting in the development of the functional food concept. Dietary strategies for 
modulating the microbiota include the consumption of live probiotic microbial strains, soluble and 
insoluble dietary fibers, selectively fermented ingredients such as prebiotics, as well as 
polyphenols or synbiotics (combinations of probiotics and prebiotics). This chapter reviews the 
most significant and updated knowledge regarding the role of dietary fiber (DF) on gut microbiota 
and the impact of certain functional food components on the modulation of gut health, focusing 
on probiotics, prebiotics and polyphenols. © 2020, Springer Nature Switzerland AG. 

Senés-Guerrero C., Gradilla-Hernández M.S., García-Gamboa R., García-Cayuela T., (2020). Dietary Fiber and 
Gut Microbiota. Capítulo en: Food Engineering Series, pp. 277-298. ISBN/ISSN: 15710297.



Dietary Fiber in Cereals, Legumes, Pseudocereals and Other Seeds 

Serna Saldívar S.O., Hernández D.S. 

Book Chapter 

Cereal grains, legumes/pulses, pseudocereals and other seeds provide most of the dietary fiber 
(DF) for humankind due to their high consumption. In these grains, the DF is primarily found in the 
outer tissues (pericarp or bran and testa or seed coat). Total dietary fiber (TDF) is affected by type 
of grain, genetics, growth environment and size and structure of the grain. TDF is also greatly 
affected by processing. Milling processes aimed towards the production of refined products 
greatly diminishes the amounts of TDF since most of the fibrous polysaccharides are associated to 
the bran in cereals and testa in legumes. Research and information on TDF in cereals is relatively 
significant compared to legumes and other grains. The objective of this chapter is to provide 
information about DF fractions (total, insoluble and soluble) and their specific components 
inherent to the anatomy of cereals, legumes/pulses and other grains commonly eaten by the 
world population. Overall, according to the available data, more updated research is needed to 
characterize dietary fibers in the aforementioned foods that provide more than 60% of the total 
caloric intake of humankind. © 2020, Springer Nature Switzerland AG. 

Serna Saldívar S.O., Hernández D.S., (2020). Dietary Fiber in Cereals, Legumes, Pseudocereals and Other 
Seeds. Capítulo en: Food Engineering Series, pp. 87-122. ISBN/ISSN: 15710297.



Emerging Technologies for the Extraction and Modification of Dietary Fiber 

Tejada-Ortigoza V., García-Cayuela T., Welti-Chanes J., Cano M.P., Torres J.A. 

Book Chapter 

Dietary fiber (DF) obtained from fruits, vegetables, cereals, and algae has nutritional benefits and 
functional properties. The incorporation of these materials results in food products with a reduced 
calorie, cholesterol, and fat content. DF also serve as functional ingredient improving hydration, oil 
holding capacity, viscosity, texture, sensory quality, and shelf-life. The extraction and modification 
of DFs can convert low-cost, undervalued byproducts into functional nutritional ingredients with 
high market value. Novel treatments, alone or in combination with conventional technologies, can 
improve the yield of DFs and retain or enhance their functionality. Microwave-heating, pressurized 
hot water, ultrasounds (US), and high hydrostatic pressures processing (HHP) reduce processing 
time and temperature, decrease the use of solvents, and enhance the recovery and functionality 
of DFs. Post DF extraction treatments, including particle size reduction, US and HHP, can be used 
to improve the functionality of DFs through the modification of their soluble and insoluble 
content. Processing by emerging technologies can also cause changes of the structural, 
rheological, and physicochemical properties of the native DF structure. DF modification by 
emerging technologies and its impact on the properties of DF-enriched ingredients and foods are 
reviewed in this chapter. © 2020, Springer Nature Switzerland AG. 

Tejada-Ortigoza V., García-Cayuela T., Welti-Chanes J., Cano M.P., Torres J.A., (2020). Emerging Technologies 
for the Extraction and Modification of Dietary Fiber. Capítulo en: Food Engineering Series, pp. 363-381. 
ISBN/ISSN: 15710297.



Evaluating efficiency in nonhomogeneous environments 

Avilés-Sacoto S.V., Cook W.D., Güemes-Castorena D., Zhu J. 

Book Chapter 

The conventional DEA methodology is generally designed to evaluate the relative efficiencies of a 
set of comparable decision-making units (DMUs). An appropriate setting is one where all DMUs 
use the same inputs, produce the same outputs, experience the same operating conditions, and 
generally operate in similar environments. In many applications, however, it can occur that the 
DMUs fall into different groups or categories, where the efficiency scores for any given group may 
be significantly different from those of another group. Examples include sets of hospitals with 
different patient mixes, groups of bank branches with differing customer demographics, 
manufacturing plants where some have been upgraded or modernized and others not, and so on. 
In such settings, if one wishes to evaluate an entire set of DMUs as a single group, this necessitates 
modifying the DEA structure such as to make allowance for what one might deem different 
environmental conditions or simply inherent inequities. Such a modification is presented herein 
and is illustrated using a particular example involving business activities in Mexico. While we do 
carry out a detailed analysis of these businesses, it is important to emphasize that this paper’s 
principal contribution is the methodology, not the particular application to which the methodology 
is applied. © Springer Nature Switzerland AG 2020. 

Avilés-Sacoto S.V., Cook W.D., Güemes-Castorena D., Zhu J., (2020). Evaluating efficiency in 
nonhomogeneous environments. Capítulo en: International Series in Operations Research and Management 
Science, vol. 287, pp. 33-52. ISBN/ISSN: 8848289.



Experimental Platform for Modeling and Control of Articulated Bodies 

Hernandez-Maldonado A., Diaz-Martinez J.G., Kojima H., Gutierrez-Carmona I., Keshtkar S. 

Book Chapter 

Articulated bodies, like robotic manipulators and tethered satellites, have gained great attention 
in recent decades due to their application in several space solutions, as active debris removal, 
momentum transfer systems, electrodynamic reboots of space stations, among others. The 
dynamics of these mechanisms are usually considered as rigid pendulums or dumbbells. Several 
studies have been carried out to validate the mathematical modeling and control either of tether 
satellites with a massless tether and thus, no inertia; or rigid pendulums under earth conditions. 
The aim of this paper is to combine the prior knowledge of both proposals and present a 
mathematical model of the articulated space system in orbital conditions. Numerical and 
experimental results, based on the ground-based experimental setup, are considered to validate 
this model. This report also includes technical information about the hardware and software 
components used in the communication and connections of an experimental platform designed to 
emulate different orbital trajectories. © 2020, The Editor(s) (if applicable) and The Author(s), 
under exclusive license to Springer Nature Switzerland AG. 

Hernandez-Maldonado A., Diaz-Martinez J.G., Kojima H., Gutierrez-Carmona I., Keshtkar S., (2020). 
Experimental Platform for Modeling and Control of Articulated Bodies. Capítulo en: Mechanisms and 
Machine Science, vol. 86, pp. 159-169. ISBN/ISSN: 22110984.



Extraction and Modification of Dietary Fiber Applying Thermal Processes 

Garcia-Amezquita L.E., Tejada-Ortigoza V., Torres J.A., Welti-Chanes J. 

Book Chapter 

This chapter describes the application of thermal treatments for the extraction and modification of 
dietary fiber (DF). In the last decades, the food industry has focused its attention on developing 
innovative food ingredients capable of providing health benefits without compromising their 
safety and technological functionality. The inclusion of DFs in the formulation of foods providing 
health benefits is of consumer and industry interest. Thermal processes, without the use of 
chemical reagents, have been widely utilized for the extraction and modification of DFs. Hot and 
boiling water, scalding, blanching, steam explosion, and thermal extrusion have been used to 
extract DFs, and to modify DF fractions and components. DF extraction at elevated temperatures 
results in higher extraction yields, particularly of highly insoluble compounds. Thermal treatments 
can also modify the composition of DFs by solubilizing their insoluble fraction. This modification 
has the potential of improving their functionality. Additional thermal treatment used as a final 
conditioning step of previously extracted and modified DF products, such as hot air-drying, have 
also been proven to further modify DFs. © 2020, Springer Nature Switzerland AG. 

Garcia-Amezquita L.E., Tejada-Ortigoza V., Torres J.A., Welti-Chanes J., (2020). Extraction and Modification 
of Dietary Fiber Applying Thermal Processes. Capítulo en: Food Engineering Series, pp. 329-342. ISBN/ISSN: 
15710297.



Foundation of Z-Numbers and Engineering Applications 

Razvarz S., Hernández-Rodríguez F., Jafari R., Gegov A. 

Book Chapter 

Decision-making problems in economics, engineering, risk assessment, forecasting, manufacturing, 
design and process analysis are naturally determined by vagueness as well as partial reliability. 
Generating a formalism for dealing with Z-numbers is essential to handle these kinds of 
information. In this paper, the applications of Z-numbers in engineering are studied. The most 
current researches in the area of Z-numbers are covered in this work. Since some engineers have 
successfully applied Z-numbers, detailed discussions are supplied to stimulate future 
investigations. © 2020, The Editor(s) (if applicable) and The Author(s), under exclusive license to 
Springer Nature Switzerland AG. 

Razvarz S., Hernández-Rodríguez F., Jafari R., Gegov A., (2020). Foundation of Z-Numbers and Engineering 
Applications. Capítulo en: Mechanisms and Machine Science, vol. 86, pp. 15-24. ISBN/ISSN: 22110984.



Hopes 

Giorgi E. 

Book Chapter 

In this last chapter, the conclusions of all the previous reasoning are presented. Once described 
the phenomenon, contextualized in the broader panorama of contemporary participation and 
emphasized the role of design, the discussion is brought back to a philosophical and sociological 
dimension. The chapter concludes confirming the main thesis and the dream expressed in the 
manuscript: influencing urban sustainable practices and promoting the social revitalization of 
territories, co-housing can help in rewriting the lost alliance between humankind and the 
environment. © 2020, Springer Nature Switzerland AG. 

Giorgi E., (2020). Hopes. Capítulo en: Urban Book Series, pp. 259-263. ISBN/ISSN: 2365757X.



Mathematical Model and Experimental Validation for a Four Bar Mechanism 
with a Flexible Coupler Link 

Flores D.R., Culebro H.C., Cruz-Villar C.-A. 

Book Chapter 

A mathematical model for a four bar mechanism with a flexible coupler link is presented in this 
paper. Modeling equations are obtained using a constrained Lagrangian Formulation, resulting in a 
nonlinear integro-differential system of equations with a fourth order Partial Differential Equation 
(PDE). This system of equations is subject to boundary, initial and consistent conditions in order to 
obtain the system response and observe the elastic deformation of the flexible link. 
Measurements of the elastic deformation at the coupler link are presented, and the proposed 
model is experimentally validated. © The Editor(s) (if applicable) and The Author(s), under 
exclusive license to Springer Nature Switzerland AG 2020. 

Flores D.R., Culebro H.C., Cruz-Villar C.-A., (2020). Mathematical Model and Experimental Validation for a 
Four Bar Mechanism with a Flexible Coupler Link. Capítulo en: Mechanisms and Machine Science, vol. 84, pp. 
428-437. ISBN/ISSN: 22110984.



Modelling and Control of 5 DOF Serial Robot for Object Capturing  
and Manipulation Using a Semi-analytical Approach 

Adrian B., Kevin S., Juan G., Irandi G.-C., Manuel M. 

Book Chapter 

This paper details the kinematic analysis for a 5 degrees-of-freedom serial robot, the Scorbot-ER 
III. Based on the Denavit-Hartenberg convention is presented a semi-analytical relation between 
the end effector pose, and the joints angles. The computational time required to calculate the 
robot trajectories is reduced significantly, making this a suitable algorithm for real time 
applications; specially for those where the robot is intended to move in a continuously changing 
environment. © 2020, The Editor(s) (if applicable) and The Author(s), under exclusive license to 
Springer Nature Switzerland AG. 

Adrian B., Kevin S., Juan G., Irandi G.-C., Manuel M., (2020). Modelling and Control of 5 DOF Serial Robot for 
Object Capturing and Manipulation Using a Semi-analytical Approach. Capítulo en: Mechanisms and 
Machine Science, vol. 86, pp. 218-227. ISBN/ISSN: 22110984.



MOOCs and OER: Developments and Contributions for Open Education  
and Open Science 

Ramirez-Montoya M.-S. 

Book Chapter 

The open educational movement has provided opportunities for the advancement of higher 
education. This chapter is framed in the development of 12 open mass courses (MOOCs) and more 
than 5000 open educational resources (OER) that were produced in a macro project focused on 
training for energy sustainability. The MOOCs integrated innovative strategies and emerging 
technologies (such as gamification, challenges, biometrics, virtual reality, augmented reality, 
virtual and remote laboratories) and the OER were produced with scalable and accessibility 
properties (such as reusability, atomicity, interoperability and durability). The question that guides 
the chapter is: What contributions can arise from formative instances such as MOOCs and OER for 
open education and open science? The project method was collaborative with multidisciplinary 
teams of energy, production and educational innovation, who designed and implemented 12 
MOOCs through the MexicoX and EdX platforms, where more than 200,000 participants enrolled 
in the MOOCs. Similarly, the production of more than 5000 OER is available in an open-access 
repository. The results show contributions to open education in the areas of open innovation, 
open research and open science. Findings can contribute to academic communities (students, 
teachers, researchers, administrators), social communities, government, business and decision 
makers interested in learning environments and open educational practices. © 2020, The 
Author(s). 

Ramirez-Montoya M.-S., (2020). MOOCs and OER: Developments and Contributions for Open Education and 
Open Science. Capítulo en: Lecture Notes in Educational Technology, pp. 159-175. ISBN/ISSN: 21964963.



Multi-sensor System, Gamification, and Artificial Intelligence for Benefit 
Elderly People 

Méndez J.I., Mata O., Ponce P., Meier A., Peffer T., Molina A. 

Book Chapter 

Over the years, the elderly people population will become more than children population; besides 
since 2018 people over 65 years old outnumbered the population under 5 years old. Growing up 
involves biological, physical, social and psychological changes that may lead to social isolation and 
loss of loved ones, or even to the sense of loss of value, purpose or confidence. Moreover, as 
people are aging, they usually spend more time at home. As a solution, social inclusion through 
mobile devices and smart home seem to be ideal to avoid that lack of purpose in life, confidence 
or value. Smart homes collect and analyze data from household appliances and devices to 
promote independence, prevent emergencies and increase the quality of life in elderly people. In 
that regard, the multi-sensor system allows the expert to know more about the elderly people 
needs to propose actions that improve the elderly people’s quality of life, as they can read and 
analyze through sensors their facial expressions, voice, among others. Gamification in older people 
may motivate elderly people to socialize with their peers through social interaction and by doing 
activities as exercising. Thus, this chapter proposes to use an adaptive neural network fuzzy 
inference to evaluate camera and voice devices that come from the multi-sensor system to 
propose an interactive and tailored human-machine interface for the elderly people in the home. 
© 2020, Springer Nature Switzerland AG. 

Méndez J.I., Mata O., Ponce P., Meier A., Peffer T., Molina A., (2020). Multi-sensor System, Gamification, and 
Artificial Intelligence for Benefit Elderly People. Capítulo en: Studies in Systems, Decision and Control, vol. 
273, pp. 207-235. ISBN/ISSN: 21984182.



Nanotechnology Applications in Industry and Heat Transfer 

Razvarz S., Chavez L.F.G., Vargas-Jarillo C. 

Book Chapter 

Nanotechnology is stated as the utility of nanomaterials for human profit. Nanomaterials contain 
distinct attributes because of their physical as well as chemical features at the nanoscale. 
Nanotechnology has a vast domain of usages and has been utilized in providing new products in 
the industrial section, electronic as well as energy. In this paper, the properties of fluids with 
nanoparticles are reviewed. Furthermore, the developed models with nanoparticle consortium are 
studied. © 2020, The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer 
Nature Switzerland AG. 

Razvarz S., Chavez L.F.G., Vargas-Jarillo C., (2020). Nanotechnology Applications in Industry and Heat 
Transfer. Capítulo en: Mechanisms and Machine Science, vol. 86, pp. 1-8. ISBN/ISSN: 22110984.



Opacity, stale pricing, extreme bounds analysis, and hedge fund 
performance: Making sense of reported hedge fund returns 

Smith Z.A., Al Janabi M.A.M., Mumtaz M.Z. 

Book Chapter 

The purpose of this chapter is to critically evaluate the methods used to examine hedge fund 
performance, review and synthesize studies that attempt to explain the inconsistencies associated 
with the performance of hedge funds and to attempt to compare the returns of hedge funds 
against more liquid investments. In fact, research related to hedge fund performance seems to 
have been focused on whether hedge fund managers manipulate their performance and what 
investors should think about this performance manipulation; however, recent studies have 
questioned whether this perceived performance manipulation is manipulation per se or something 
else. In general, researchers have used a number of different techniques to attempt to model 
hedge fund performance and the relative opacity and latency that is evident in the reporting of 
hedge fund returns. Nevertheless, the very nature of the structure of a hedge fund makes it 
difficult to mark the returns to market on a frequent basis and even if managers wanted their 
performance marked to market, which would unveil their positioning through time, the relative 
illiquidity and stale pricing associated with some of the investments that are held by hedge funds 
make pricing the hedge fund a difficult and somewhat pointless exercise. To this end, studies that 
attempt to analyze and evaluate aggregate performance for hedge fund returns have focused on 
identifying the true determinates of hedge fund performance, attempted to account for and 
explain the relative staleness of pricing in hedge fund returns, and to relate the performance of 
hedge funds to more liquid and transparent investments. This chapter offers key suggestions for 
financial market participants such as hedge funds managers, portfolio managers, risk managers, 
regulatory bodies, financial analysts, and investors about their evaluation and interpretation of 
hedge fund performance. In addition, this critical review chapter can benefit investors, portfolio 
managers, and researchers in the establishment of a yardstick for the assessment of hedge fund 
performance and the performance of assets that have stale pricing and are relatively opaque. 

Smith Z.A., Al Janabi M.A.M., Mumtaz M.Z., (2020). Opacity, stale pricing, extreme bounds analysis, and 
hedge fund performance: Making sense of reported hedge fund returns. Capítulo en: Handbook of Financial 
Econometrics, Mathematics, Statistics, and Machine Learning (In 4 Volumes), pp. 3193-3217. ISBN/ISSN: 
9789811202391; 9789811202384.



Quantum master equation for the time-periodic density operator of a single 
qubit coupled to a harmonic oscillator 

Quintana C., Jiménez-Macías P., Rosas-Ortiz O. 

Book Chapter 

The reduced density operator of a single qubit coupled to a quantum oscillator is time-periodic 
even for stationary Hamiltonians. We construct some quantum master equations for such density 
operator and show that they can be expressed in the Lindblad form. Although the qubit is treated 
as an open system that exchanges information with the oscillator (environment), the dynamics of 
the entire system is unitary and such that no information is lost at any time. The time-evolution of 
the qubit is therefore developed with balanced gain and loss profile. Some subtleties arise since 
the appropriate master equation must include not only the decay (diffusion) process but also the 
excitation of the qubit. The advances reported in this work are addressed to cover the decay 
process only. © 2020, The Editor(s) (if applicable) and The Author(s), under exclusive license to 
Springer Nature Switzerland AG. 

Quintana C., Jiménez-Macías P., Rosas-Ortiz O., (2020). Quantum master equation for the time-periodic 
density operator of a single qubit coupled to a harmonic oscillator. Capítulo en: Trends in Mathematics, pp. 
271-281. ISBN/ISSN: 22970215.



Sharing as Cultural Preexistence 

Giorgi E. 

Book Chapter 

Participating in social life and sharing spaces, activities, or resources within a community are 
ancient constituents of the living traditions all around the world. This chapter describes, with an 
in-depth analysis, 12 historical typologies of shared living, distributed on the five continents. The 
cases highlight (1) the influence of the ethnographic characteristics in the physical and social 
structure of the communities and (2) the importance of the communitarian dimensions for the 
survival of the groups. © 2020, Springer Nature Switzerland AG. 

Giorgi E., (2020). Sharing as Cultural Preexistence. Capítulo en: Urban Book Series, pp. 59-91. ISBN/ISSN: 
2365757X.



Sharing as Cultural Revolution 

Giorgi E. 

Book Chapter 

The most important problems related to the technological dominance are the subjugation of 
humankind to the technological apparatus and the drying up of social relations. A link between the 
“macro” scale of the Technocene and the “micro” scale of social relations introduces here the 
issue of communities and sharing. In particular, this chapter proposes a reflection on the cultural 
importance of rediscovering communitarian dimensions, as a path to bring Humanity back again to 
the center of social thoughts and projects. Commons, public spaces, icons, co-working, and 
contractual communities are presented as five architectural ways to create community, so to push 
sustainable behaviors of relating with the environment. © 2020, Springer Nature Switzerland AG. 

Giorgi E., (2020). Sharing as Cultural Revolution. Capítulo en: Urban Book Series, pp. 27-58. ISBN/ISSN: 
2365757X.



Splines, heat, and IPOs: Advances in the measurement of aggregate IPO 
issuance and performance 

Smith Z.A., Al Janabi M.A.M., Mumtaz M.Z. 

Book Chapter 

The objective of this chapter is to provide an update to the literature on initial public offering (IPO) 
performance and issuance focusing explicitly on the methodological approaches used to conduct 
these analyses and to develop a more general approach to evaluating aggregate IPO issuance and 
performance. Traditionally, empirical studies of IPO performance have been critically dependent 
on the general methodology that researchers use to adjust the individual IPO’s returns to account 
for market performance and the time horizon of the study; however, more recent studies have 
examined the patterns of returns that IPOs emit, in general, sometimes prior to performance 
adjustments. In the US market, for instance, changes in the regulatory regime as a result of the 
introduction of the JOB’s Act and events such as the financial collapse have led to a period of 
relatively benign issuance associated with IPOs. This has recently led to new questions about the 
true relationship between the volume of IPO issuance and performance. Historically, we have 
assumed that hot and cold market cycles affect performance; however, recently the methodology 
used to capture whether markets are indeed hot or cold has been questioned. In addition, there 
has been a renaissance of late as researchers critically examine the validity of research projects 
that claim to identify hot and cold markets or identify cyclicality in the performance of IPO. The 
research has evolved from a segmentation of a population of IPO returns into quartiles or terciles 
and referring to the segments of these populations hot and cold, to Markov two and three state 
regime-shifting models, to more recent applications of event specific and spline regression 
models; researchers have been working to uncover what actually causes the IPO markets to move 
and the cyclical nature of IPO performance and issuance seems to indicate that the current state 
of research on IPOs needs some restructuring and clarification. This chapter has important 
implications for financial markets participants, portfolio managers, investment bankers, regulatory 
bodies, and business owners. Furthermore, this review chapter can aid in the setting of 
benchmarks for the valuation of IPOs, help investors, business owners, and the managers of 
businesses to understand the relationship between IPO performance and issuance so that they are 
better positioned to make wise investment decisions when purchasing IPOs or when issuing their 
IPOs and enable researchers to think more critically about developing their models of IPO issuance 
and performance. © 2021 by World Scientific Publishing Co. Pte. Ltd. 
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aggregate IPO issuance and performance. Capítulo en: Handbook of Financial Econometrics, Mathematics, 
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Technocene 

Giorgi E. 

Book Chapter 

This chapter introduces the challenges that are emerging for the society in the near future, 
medium-, and long-term future. With inputs from philosophy and practical observations, this 
chapter focuses on the role that technological development is having in defining the relationship 
between humankind and environment in the contemporaneity. The term Technocene, distortion 
of the renowned term Anthropocene, is here proposed to represent the existing condition of the 
humankind, suddenly placed in a new geological age where it seems to have an incredible power, 
but whose willingness is strongly influenced by technological dominance. © 2020, Springer Nature 
Switzerland AG. 
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Tellurium, the forgotten element: A review of the properties, processes, and 
biomedical applications of the bulk and nanoscale metalloid 

Medina-Cruz D., Tien-Street W., Vernet-Crua A., Zhang B., Huang X., Murali A., Chen J., Liu Y., 
Garcia-Martin J.M., Cholula-Díaz J.L., Webster T. 

Book Chapter 

Tellurium (Te) is a brittle, mildly toxic, and rare metalloid with an extremely low abundance in the 
planet. The element has been used in both its bulk and nanoscale forms for several applications in 
solar cell industry, semiconductors, catalysis, or heavy metal removal, among others. The end of 
the last century witnessed an explosion in new strategies for synthesizing different Te 
nanostructures with controlled compositions, sizes, morphologies, and properties, which allow 
these structures to enhance their impact in numerous applications. Nanomedicine has recently 
taken advantage of the metalloid in its nanoscale, showing promising applications as antibacterial, 
anticancer, and imaging agents. Nevertheless, the biological role of Te within living organisms 
remains mostly unknown, and just a few reports appear working on this matter. In this chapter, 
the forgotten elements are extensively studied in terms of its chemical, physical, and geological 
properties, and its main applications are summarized and studied for both bulk and nanosized 
tellurium. At the end, tellurium’s most important biomedical applications are presented with the 
aim to establish a general concept of the metalloid as a powerful biomedical tool with a bright 
future yet to be discovered. © Springer Nature Switzerland AG 2020. 
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3D virtual environments to support new product development: A mobile 
platform based on an open innovation laboratory applied in higher education 

Espinosa J.M.M., Miranda J., Cortés D., Medina J., Molina A. 

Conference Paper 

Nowadays, it is observed that native digital students demand the use of innovative learning 
methods, as well as the use of specialized technological equipment that can positively influence 
their professional training, but at the same time it is observed that there is still a deficit not only in 
the commitment and interest of students to learn, but also to relate how they can apply the 
knowledge obtained by proposing solutions to real problems. This paper proposes a mobile 
platform based on 3D virtual environments to support new product development (NPD) as an 
alternative to address these issues in the Higher Education sector. This mobile platform is an 
interactive and learning management system that is used to efficiently gather and manage the 
tangible/intangible resources necessary in an Open Innovation process for the development of 
new products in which the co-creation and co-development take place. Therefore, an Open 
Innovation Laboratory applied in higher education was used as a reference. A case study is 
presented to demonstrate how the proposed platform can be applied in the higher education 
context. © Springer Nature Switzerland AG 2020. 

Espinosa J.M.M., Miranda J., Cortés D., Medina J., Molina A., (2020). 3D virtual environments to support new 
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ISBN: 9783030544065.



5-axis milling of complex parts with barrel-shape cutter: Cutting force model 
and experimental validation 

Olvera D., Artetxe E., Luo M., Urbikain G. 

Conference Paper 

The manufacturing of turbomachinery components for the aerospace sector is an important topic 
in machining research. Aeroengine manufacturing companies forecast increasing levels of design 
complexity and demand in the following years. Key elements are the Integral Bladed Rotor (IBR) 
parts, such as impellers and blade-disks. Despite advances in five-axis machining, manufacturing a 
reliable and efficient IBR component is still a challenge. In this work, the mechanics of the milling 
process with barrel-shape cutter is studied. These recently developed tools offer a potential 
advantage for a productive, chatter-free, high-performance machining of IBR parts. In this work, 
the cutting forces model is developed for this type of tools, then the model is verified in inclined 
milling operations. © 2020 The Authors. Published by Elsevier B.V. 

Olvera D., Artetxe E., Luo M., Urbikain G., (2020). 5-axis milling of complex parts with barrel-shape cutter: 
Cutting force model and experimental validation. Proceedings of: Procedia Manufacturing, vol. 48, pp. 528-
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A computational model for product cycling of modular buildings 

Rausch C., Sanchez B., Edwards C., Haas C. 

Conference Paper 

Advances in industrialized building systems are creating reliable solutions for traceability across a 
project. However, there is an increasing demand to expand traceability to more dimensions than 
just the materials, processes and stakeholders involved in a project. Social demands for a circular 
economy, in which parts, products and materials can flow within open resource loops, are 
necessitating the need for lifecycle-based traceability of our built assets. This paper presents a 
computational model for “product cycling” of modular buildings. Given their innate assembly and 
disassembly attributes, modular buildings offer a unique advantage to building owners and 
building stock managers for cycling of modules (i.e., adding modules in future adaptations, or 
redistributing, reusing and repurposing of modules into new assets). We present the basis for a 
computational model containing considerations for module topology, lifecycle costs and lifecycle 
impacts. We demonstrate the result of this model in a product configurator, which serves as a tool 
for expanding state-of-the-art traceability from being project-based to product-based across 
multiple lifecycles. © EG-ICE 2020 Workshop on Intelligent Computing in Engineering, 
Proceedings. All rights reserved. 
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A concept for space colonization process based on asteroid mining 

Escobedo Casillas S.D., González P. 

Conference Paper 

Being conservative, the habitability zone of a sun-like star varies from 120 to 24 percent of 
sunlight received by earth. This habitability zone can be extended for the colonization of the solar 
system if the human capacity of providing an adequate environment for life is considered, even 
when solar radiation rates are smaller than those of the natural habitability zone. Here we develop 
a concept of propagation of the human species within this habitable zone. We are assuming that 
in not distant future asteroid mining technology will be available. This approach is inspired by 
natural life spread on earth, that starts with a colony, rather minimal, that contains itself all the 
capacities to grow exponentially without the need for other resources than those provided by the 
environment. The concept presented here is divided into three phases: the first one is the 
implementation of a mining system that allows the production of basic materials for the 
construction of a space habitat. The conceptual design of a unmanned mission formed by a swarm 
of mining nano and microsatellites and a workshop ship destined to transform raw materials into 
construction pieces is presented. The second phase consists of the assembly of a habitable work 
station, of which we also present a conceptual design. This station will receive manned missions, 
that will have the task of completing the habitat construction. This habitat will have the capacity of 
sustaining human life temporarily, and with some dependence of earthly resources. The third 
phase consists of the construction of a self-sustaining space base, in which both robots and 
humans would work. It will have the necessary resources to maintain human life for indefinite 
periods of time, transport and communication with other similar bases, and capacity to 
manufacture ships and other devices. Artistic representations of the conceptual designs are also 
presented. © 2020 by DLR-SART. 
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A continuous improvement model to enhance academic quality in 
engineering programs 

Asuncion Zarate-Garcia J., Serrano-Reyes A., Rodriguez-Paz M.X., Zamora-Hernandez I. 

Conference Paper 

One of the main challenges in all areas of education is to ensure that the academic quality of the 
teaching - learning process is enhanced continuously. In this work, we present a continuous 
improvement process based on Deming´s Plan-Do-Check-Act (also known as PDCA) continuous 
quality improvement model which was implemented in the School of Engineering and Sciences at 
Tecnologico de Monterrey campus Puebla. This model encompasses a one-year cycle, it starts in 
August and ends in July. Faculty of the Academic Departments participate in the evaluation and 
collection of evidences of the level of achievement of student outcomes every semester at some 
specific courses of the curricula of the engineering academic programs offered by the School of 
Engineering and Sciences of Tecnologico de Monterrey campus Puebla. A minimum level of 
achievement is established which is used as a reference to compare the results obtained at the 
end of the semester to define whether or not the students accomplished the minimum expected 
individual level of student outcomes achievement. These results are uploaded into an 
Administration System for Academic Program Evaluation (SAEP) in which statistics are calculated 
for all students in a given class. SAEP is an institutional system designed to evaluate student 
outcomes defined for all academic programs offered by Tecnologico de Monterrey. Faculty must 
reflect on the results of their classes to identify good practices that must be maintained and areas 
of opportunity in which he or she must work to improve the results for the following semester. As 
a result, improvement actions are defined and uploaded into SAEP each semester. At the end of 
the two-semester cycle a meeting with all faculty of each department is held in which the results 
of the cycle are presented and discussed. The outcome of the meeting is a list of good practices 
shared by the faculty and a list of actions for improvement that will be conducted the following 
cycle. Also, the need for technological or laboratory infrastructure are identified. In addition, a 
meeting is held with the advisory board to present them the results and to ask them for feedback 
and suggestions to obtain better results the following cycle. This continuous improvement cycle 
has been highly valuable in national and international accreditation processes of academic 
engineering programs. This work provides a framework for universities in regions where 
accreditation programs are starting and can help the institutions prepare for international 
accreditation processes such as those demanded by ABET. © American Society for Engineering 
Education 2020. 
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A Current-Mode Controller for an HB-NPC Inverter Using the Virtual-Ground 
Trajectory for Power Injection in PV Systems 

Iturriaga-Medina S., Martinez-Rodriguez P.R., Escobar G., Mayo-Maldonado J.C., Valdez-Resendiz 
J.E., Guillen-Aparicio D., Ruiz-Martinez O.F. 

Conference Paper 

This paper presents the analysis and control design for an HB-NPC power converter which is used 
in a transformerless photovoltaic systems, and is aimed to guarantee active power injection to the 
grid. The system includes a Virtual-Ground connection to mitigate the leakage-ground currents, 
which are produced by the effect of common-mode voltage variations across the stray 
capacitances. The latter arise between the photovoltaic cells and their grounded frame. The 
system considers an LCL output filter with split capacitors to allow the virtual ground connection. 
Moreover, the proposed controller provides active damping of the typical third-order response 
presented by LCL filters. The proposed control scheme consists on a proportional-plus-resonant 
controller acting on the inverter-side current error. Finally, experimental results are provided to 
demonstrate the benefits of the proposed solution in the leakage-ground current mitigation as 
well as in the active power injection to the grid. © 2020 IEEE. 
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A data analytics study in the influence of top universities over world-class 
cities based on QS best cities ranking 

Estrada Real A.C., Careaga Sotomayor L.R., Cantú Ortiz F.J. 

Conference Paper 

Attracting the best students to top world universities has become a social phenomenon that 
challenges host university cities in accommodating those students every year. This article presents 
an analysis of methodology developed by QS Best Student Cities Ranking, using a set of six 
variables and one goeal variable The goal is to provide students, parents and governors with a 
methodology that allows them to assess the quality of life in different cities ofthe world and how 
they can improve the experience of international students. We present a model for ranking Best 
Student Cities using QS Dataset with five years of data (2014-2019) and 120 cities. The model is 
built using data mining techniques that include correlation and multivariable panel data to find 
city trends in improving their position with respect to the six indicators established in the QS 
methodology. Our study reveals the impact that higher education influences on the public image 
ofcities worldwide and provides a useful tool for city majors, students, and parents, granting them 
an insight on what higher education students seek to achieve a successful university experience. © 
2020 IEEE 
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A Fuzzy Hyper-Heuristic Approach for the 0-1 Knapsack Problem 

Olivas F., Amaya I., Ortiz-Bayliss J.C., Conant-Pablos S.E., Terashima-Marin H. 

Conference Paper 

Hyper-heuristics are potent techniques that represent the synergy of low-level heuristics when 
solving optimization problems. This synergy usually leads to better solutions. Similarly, fuzzy logic 
has been successfully applied to several domains, thanks to the expert knowledge it encompasses. 
Thus, combining the benefits of both approaches should lead to a more reliable and effective 
method. Hence, in this work, we propose a fuzzy-based selection hyper-heuristic model. We 
considered seven features and four low-level heuristics, which represent the inputs and output of 
the fuzzy inference system, respectively. Each input was defined with two membership functions. 
Since there is no expert knowledge available, we lay out all the rules (128) and use a genetic 
algorithm to find optimum values for the consequents of these rules. In other words, the genetic 
algorithm will evolve the rules of the fuzzy inference system until it become an expert, and will 
then save such knowledge as the set of fuzzy rules. The main concern of this paper is to find out if 
a fuzzy inference system can help to get better results in the inner working of a hyperheuristic. To 
prove this, we make a comparison between a fuzzy hyper-heuristic model optimized by a genetic 
algorithm against three traditional selection hyper-heuristic models (with a different number of 
rules) optimized by a particle swarm optimization method. We applied all these methods using the 
same set of low-level heuristics to solve an 800 instance set of the 0-1 Knapsack problem as a 
testbed. © 2020 IEEE. 
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A Genetic Algorithm Approach for a Truck and Trailer Routing Problem in a 
Loading/Unloading Bays Application 

Galindo-Muro A.B., Mora-Vargas J., Cedillo-Campos M.G., Regis-Hernández F. 

Conference Paper 

Nowadays urban mobilities represent a necessity more than a challenge. Urban centers have a 
large vehicle congregation in the streets, causing difficulties in the last mile operations for urban 
freight. Further to the traffic problems, authorities imposed strict regulations in the cities for 
freight vehicles. As a consequence of both of these limitations, the freight vehicles can’t optimally 
execute their activities. In this research, a Genetic Algorithm is developed for the resolution of the 
Truck and Trailer Routing Problem (TTRP). Urban freight dynamics for loading/unloading bays are 
represented through Mixed-Integer Linear Programming (MILP) model. The obtained results for 
instances up to 100 customers shows that the approach presented provides competitive solutions 
with the best known in the area. © 2020, Springer Nature Switzerland AG. 
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A Genetic Programming Framework for Heuristic Generation for the Job-Shop 
Scheduling Problem 

Lara-Cárdenas E., Sánchez-Díaz X., Amaya I., Cruz-Duarte J.M., Ortiz-Bayliss J.C. 

Conference Paper 

The Job-Shop Scheduling problem is a combinatorial optimization problem present in many real-
world applications. It has been tackled with a colorful palette of techniques from different 
paradigms. Particularly, hyper-heuristics have attracted the attention of researchers due to their 
promising results in various optimization scenarios, including job-shop scheduling. In this study, 
we describe a Genetic-Programming-based Hyper-heuristic approach for automatically producing 
heuristics (dispatching rules) when solving such a problem. To do so, we consider a set of features 
that characterize the jobs within a scheduling instance. By using these features and a set of 
mathematical functions that create interactions between such features, we facilitate the 
construction of new heuristics. We present empirical evidence that heuristics produced by our 
approach are competitive. This conclusion arises from comparing the makespan of schedules 
obtained from our proposed method against those of some standard heuristics, over a set of 
synthetic Job-Shop Scheduling problem instances. © 2020, Springer Nature Switzerland AG. 
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A Hybrid EDA/Nelder-Mead for Concurrent Robot Optimization 

Valdez S.I., Hernandez E., Keshtkar S. 

Conference Paper 

We introduce an optimization algorithm which combines an Estimation of Distribution Algorithm 
(EDA) and the Nelder-Mead method for global and local optimization, respectively. The proposal 
not only interleaves global and local search steps but takes advantage of the information collected 
by the global search to use it into the local search and backwards, providing of an efficient 
symbiosis. The algorithm is applied to the concurrent optimization of a rehabilitation robot design, 
that is to say, to the dimensional synthesis as well as the determination of control gains. Finally, 
we present an statistical analysis and evidence about the performance of this symbiotic algorithm. 
© 2020, Springer Nature Switzerland AG. 
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A hybrid flipped-learning model and a new learning-space to improve the 
performance of students in Structural Mechanics courses 

Rodriguez-Paz M.X., Gonzalez-Mendivil J.A., Zarate-Garcia J.A., Zamora-Hernandez I., Nolazco-
Flores J.A. 

Conference Paper 

In this paper, a model for teaching Structural Mechanics courses is presented. The model 
incorporates the use of a new teaching space as well as flipped-learning and collaborative 
activities including video production by the students. The results show that overall, the results 
show that the model improves students' satisfaction and more importantly, it has a positive effect 
on students' passing rate. © 2020 IEEE. 
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A hybrid online/lectures teaching model for mechanics of structures courses 
involving new learning spaces 

Rodriguez-Paz M.X., Gonzalez J.A., Zamora-Hernandez I., Sayeg-SÃ¡nchez G., NuÃ±ez M.E. 

Conference Paper 

The main objective of this work is to show the implementation of a model that involves the 
availability of online videos and lectures in a newly designed classroom called the Innovate Room 
at our university. The combination of flipped learning as well as the use of such a learning space 
make the overall student experience a memorable one when compared to a traditional lecture 
model in courses that are usually difficult for most students of Architecture and Civil Engineering. 
The selected courses for this study are Mechanics of Structures courses with students of 
Architecture and Civil Engineering during their second year. The aspects analyzed in this work 
include the student's perception on the use of a new learning space, the use of flipped learning, 
collaborative work during sessions and the use of experiments and models during those classroom 
sessions. Results indicate a very positive perception by the students of the groups taught with this 
model and how this model has positively affected student satisfaction and passing rate since its 
incorporation. The results of this work can be applied in designing new teaching models that 
involve the design of new spaces for engineering education, and we think it can improve the 
engagement of new generations of Engineering students in the twenty-first century. © American 
Society for Engineering Education 2020. 
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A Long-Distance/Online Teaching Model with Video Technology for 
Engineering Courses Suitable for Emergency Situations 

Rodr guez-Paz M.X., Gonz lez-Mendivil J.A., Zamora-Hernandez I. 

Conference Paper 

In this paper we present the implementation of a model involving real-time online education 
sessions for the continuation of a semester in emergency situations when the university has to 
stop activities. This model has been used during the strong Earthquakes in Central Mexico in 
September 2017 and during the most recent global situation due to the coronavirus emergency. 
Teaching of Engineering courses usually involves the combination of lectures, tutorials, problem 
solving sessions and mid-term exams. In emergency situations when the activities at the university 
are not possible, other models have to be implemented, usually within a short period of time. In 
this paper, a model involving the use of video conferencing software, namely zoom, the use of 
video repositories and the use of digital social media is presented as a successful model for the 
continuing teaching of courses of Engineering Mechanics. Results show a good acceptance by 
students and some suggestions given by the students in order to make this model more attractive 
are also presented. These findings can be applied in the future in the design of schemes for 
teaching or continuation of a term in higher education when the university faces an emergency 
that requires activities to be interrupted oncampus. As conclusions the authors present a series of 
recommendations for teachers or professors interested in applying this model or in designing new 
schemes for teaching online when the university has to be closed. © 2020 ASME. 
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A Methodology to Teach Complex Variable Concepts based on Visualization 

Acosta R.D.A.S., Cooper E.M.B.H., Del Valle J.C.C. 

Conference Paper 

A methodology based on visualization of complex variable concepts for engineering students is 
presented in this work. Our study is based on the usage of graphic interactive units developed in 
the software Mathematica. The main goal is to enhance the competencies of students that are 
related with the use of concepts and complex analysis tools, which are required for engineering 
applications. The learning material was uploaded into the web, and it provides an interactive 
environment, which can be accessed at any time and with any mobile dispositive. The web site 
that has been developed contains electronic support material, explanatory videos, activities where 
the usage of technology is required, sessions on computational visualization of concepts and an 
exercise trainer for complex variable problems. The visualization sessions were developed by using 
the Mathematica and Desmos packages. Complex variable function plotting, Cauchy-Riemann 
equations, residues computation among others, are the type of subjects contained into the 
visualization sessions. In this work, several elements that were used to develop the learning 
material are shown. The results obtained from 62 students at Tecnológico de Monterrey are 
evaluated. © 2020 ACM. 
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A monotone optimal policy for collection points in disaster relief operations 

Mora-Ochomogo I., Serrato M., Mora-Vargas J. 

Conference Paper 

Each year, hurricanes, earthquakes, floods and other natural disasters affect millions of people 
around the world. For such events, an adequate supply chain management to assist these 
communities is crucial. Along the supply chain epochs, a proper inventory management is a key 
activity for an adequate and timely delivery of supplies and donations to those who require them. 
In Mexico, around 80% of the donations are made in-kind, directly to the collection points that the 
government or other NGOs such as the Mexican Red Cross enable. The collection points represent 
that first epoch where the population decides to bring their donations: where these are received, 
classified, packed and sent to the affected areas. Through this research, an inventory strategy is 
developed to approach the management of supplies in collection points during disaster relief 
activities. A Markovian Decision Model has been developed, in order to present the conditions 
required for the existence of an Optimal Monotone Non-decreasing Policy to define shipment 
volumes and decision epochs to send the items to the affected areas. The model considers the 
minimization of the so called social (deprivation) costs, as well as the logistic ones. © 2016 
Proceedings of the 2016 Industrial and Systems Engineering Research Conference, ISERC 2016. All 
rights reserved. 
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A Novel Boost Converter Topology with Non-Pulsating Input and  
Output Current 

Garza-Arias E., Rosas-Caro J.C., Valdez-Resendiz J.E., Mayo-Maldonado J.C., Escobar-Valderrama 
G., Loranca-Coutino J., Villarreal-Hernandez C., Valdivia L.J. 

Conference Paper 

This paper proposes a new fourth-order dc-dc boost converter, developed as an improved version 
of the traditional Zeta converter, the main advantages of the proposed quasi-zeta converter are: 
(i) it can be constructed with a commercial half-bridge transistors package, in contrast with the 
traditional Zeta converter in which the diode and transistor are not connected to the same node, 
this characteristic makes easier constructing a high power converter with the proposed 
configuration, (iii) inductors drain a current smaller than the input current, which reduces the size 
of inductors, finally, (iii) both input and output current are non-pulsating, which reduces the 
possibility of having EMI problems. Converter design expressions are formulated with a time-
domain analysis. The large signal non-linear model is provided along with a linear small-signal 
approximation. A comparative evaluation shows the proposed converter requires 55% to the 
energy stored in inductors to comply with a required input current ripple in comparison with the 
super-boost converter. Experimental results are provided to verify the principle of the proposed 
converter. © 2020 IEEE. 
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A Novel Education Program Using Autonomous Ground Vehicles to Develop 
STEM Skills 

Bautista-Montesano R., Rogel-Hurtado C., Arzate-Bello G., Ponce-Cruz P. 

Conference Paper 

This paper presents the implementation of a novel education program at Tec de Monterrey, 
Campus Ciudad de México. The Tecquium program fights back the declining interest in STEM areas 
in teenagers and young adults. It employs novel education techniques as flipped classroom, 
gamification and problem-based learning during the participation of a Mexican team in an 
international programming and 1/10 autonomous vehicles racing competition. These techniques 
belong to the Tec21 model. There are two focus groups: high school and undergraduate. Each one 
of them aims to develop specific technical and social skills. The continuous development of 
knowledge in AGVs demand a state-of-the-art platform capable of running high demanding 
calculations and movement. Sensing, sensor fusion, data processing, ML, AI and path planning 
algorithms form the basis of the program's curriculum. More than twenty students have been 
reached. Results show the effectivity of this program as there is a bigger interest in participating in 
STEM related activities in high schoolers and a higher commitment in undergraduate students 
doing research. © 2020 IEEE. 

Bautista-Montesano R., Rogel-Hurtado C., Arzate-Bello G., Ponce-Cruz P., (2020). A Novel Education Program 
Using Autonomous Ground Vehicles to Develop STEM Skills. Proceedings of: 2020 IEEE European Technology 
and Engineering Management Summit, E-TEMS 2020, Institute of Electrical and Electronics Engineers Inc., 
ISBN: 9781728109039.



A Preliminary Study on Feature-independent Hyper-heuristics for the 0/1 
Knapsack Problem 

Sanchez-Diaz X.F.C., Ortiz-Bayliss J.C., Amaya I., Cruz-Duarte J.M., Conant-Pablos S.E., Terashima-
Marin H. 

Conference Paper 

Recent years have witnessed an escalating interest for methods that automatically adapt to 
different types of problems. In this regard, the term hyper-heuristics-heuristics that either select 
or generate new heuristics-is a relevant concept. Experimental evidence supports the idea that 
hyperheuristics can outperform single, isolated heuristics. However, commonly used hyper-
heuristic models require several inputs. One of them is a set of features that accurately 
characterize the instances, which limits their applicability. Thus, in this work, we analyze how to 
implement a simple evolutionary algorithm to produce feature-independent hyper-heuristics. We 
compare its performance against that of simple heuristics, for the domain of the knapsack 
problem. Our research focuses on two elements: performance and frequency. In the former, we 
analyze how the performance of the learning stage varies across different scenarios. In the latter, 
we examine how frequently heuristics interact within the hyper-heuristic. We show that the 
proposed hyper-heuristic model solves most of the instances considered in this work. Moreover, it 
does so more efficiently than isolated heuristics. At the same time, the model offers a 
straightforward parameter setting and requires little or no problem characterization, which 
simplifies its use on new problem domains. © 2020 IEEE. 
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A preliminary study on score-based hyper-heuristics for solving the bin 
packing problem 

Silva-Gálvez A., Lara-Cárdenas E., Amaya I., Cruz-Duarte J.M., Ortiz-Bayliss J.C. 

Conference Paper 

The bin packing problem is a widespread combinatorial problem. It aims at packing a set of items 
by using as few bins as possible. Among the many available solving methods, approximation ones 
such as heuristics have become popular due to their reduced cost and generally acceptable 
solutions. A further step in this regard is given by hyper-heuristics, which literature usually defines 
as “high-level heuristics to choose heuristics”. Hyper-heuristics choose one suitable heuristic from 
a set of available ones, to solve a particular portion of an instance. As the search progresses, 
heuristics can be exchanged, adapting the solution process to the current problem state under 
exploration. In this work, we describe how to generate and use hyper-heuristics that keep a record 
of the scores achieved by individual heuristics on previously solved bin packing problem instances 
in the form of rules. Then, hyper-heuristics manage those scores to estimate the performance of 
such heuristics on unseen instances. In this way, the previous actions of the hyper-heuristics 
determine which heuristic to use on future unseen cases. The experiments conducted under 
different scenarios yield promising results where some of the hyper-heuristics produced 
outperform isolated heuristics. © Springer Nature Switzerland AG 2020. 
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A Primary Study on Hyper-Heuristics to Customise Metaheuristics for 
Continuous optimisation 

Cruz-Duarte J.M., Amaya I., Ortiz-Bayliss J.C., Conant-Pablos S.E., Terashima-Marin H. 

Conference Paper 

Literature is prolific with metaheuristics for solving continuous optimisation problems. But, in 
practice, it is difficult to choose one appropriately. Moreover, it is necessary to determine a good 
enough set of parameters for the selected approach. Hence, this work proposes a strategy based 
on a hyper-heuristic for tailoring population-based metaheuristics. Besides, our approach 
considers search operators from well-known techniques as building blocks for new ones. We test 
this strategy through four benchmark functions and by varying their dimensions. We obtain 
metaheuristics with diverse configurations. We observe a possible performance boost when two 
or more search operators are considered. This could be due to previously unexplored interactions 
between such operators. © 2020 IEEE. 
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A Real-Time Remote Courses Model for the Improvement of the Overall 
Learning Experience 

Nuñez M.E., Rodriguez-Paz M.X. 

Conference Paper 

The presence of International professors in any faculty enriches the overall experience of the 
students and provides students different point of views in the subjects they learn. Sometimes it is 
not possible for a university to have more international faculty members because of many factors, 
including financial resources. In this work we present a model that introduces students to 
international professors in real-time via video conference. This model has proven to be very useful 
in our university as professors are able to teach a group of students in a campus located in the 
Southern Region of Mexico while being in their own countries. Professors from Japan, Europe and 
North America have taken part of this implementation in the last few semesters and the results on 
student satisfaction are shown in this work. The model presented in this work uses a real-time 
remote teaching scheme, supported by on-campus IT resources that are available in any lecture 
room of our university so no investment was needed for new hardware, in order to implement our 
model. The model allows students to develop and strengthen their digital and communication 
competencies as the courses taught in this model uses technology as a learning tool. © 2020, 
Springer Nature Switzerland AG. 
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A science mapping study on learning factories research 

Martinez P., Vargas-Martinez A., Roman-Flores A., Ahmad R. 

Conference Paper 

Learning factories are a rising and promising environment for engineering education, training, and 
research. Practical interest in learning factories has peaked in recent years, attracting the 
worldwide attention of scholars and practitioners. This study conducts a scientometric review of 
the global research published since 1995 on learning factories, through co-citation, keyword and 
clustering analysis. A total of 367 journal papers and conference proceedings from the Scopus 
database were analyzed, to distinguish key publications and main research trends. By performing a 
mapping exercise, a detailed analysis of the learning factories' literature enables academic support 
for future research. The provided results are used to identify the main areas of contribution of 
learning factories research and understand the potential gaps in current research. © 2020 The 
Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(https://creativecommons.org/licenses/by-nc-nd/4.0/) Peer-review under responsibility of the 
scientific committee of the 10th Conference on Learning Factories 2020. 
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A zero accident strategy for oil pipelines: Enhancing HSE performance 

Suarez Suarez R.G., Dumon F.C., Barragan L.S., McCarthy J., McFadyen D. 

Conference Paper 

This work provides options to reduce the number of oil pipeline adverse events caused by human 
actions, poor performance of facilities, accidents, emergencies, and external events. These 
alternatives provide useful tools to decision makers to prevent such events and improve the 
security, integrity and resilience of existing oil and gas transportation infrastructure. This research 
implements an in-house visualization software that is based on Structured Query Language (SQL), 
Geographic Information Systems (GIS), and publicly available data. The system stores, sorts, and 
processes strategic geo-referenced data: pipelines infrastructure, transported volumes, 
sociodemographic factors, land use, illegal pipeline taps, and area impacted by oil pipelines 
incidents. By identifying the main factors that could impact the pipeline infrastructure, the system 
generates several graphical representations to assist in risk analysis. The work also analyses and 
proposes improved pipeline monitoring systems, emergency responses protocols, and non-
technical tools to address operational and safety challenges for oil pipelines near local 
communities. The results provide valuable information for the formulation of policy and 
regulations to enhance pipeline safety. This work develops a comprehensive strategy based on 
data analysis, monitoring systems, emergency response protocols and non-technical tools to assist 
decision makers to improve operational safety and prevent events that could cause serious 
damage to local communities. © 2020, Society of Petroleum Engineers 
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Academic success in universities: A comparative study in Centers of America 

Soto-Gogué V., Ramírez-Montoya M.S., Hernando Gómez Á., Renés-Arellano P. 

Conference Paper 

The academic success of a university student is mediated and influenced by various factors, as well 
as by personal experience. Taking this framework into consideration, this paper describes the 
phases of research designed to determine the factors that influence the academic success of 
college students by answering the following question: How to promote academic success in 
college students? To this end, a justified and argued theoretical framework is shown, in which 
current references up to 2020 on factors associated with performance have been analyzed [1], to 
later present the procedure and research framework as well as the methods used, both qualitative 
and quantitative, in the context of different Centers of Academic Success in the University of 
America. © 2020 ACM. 
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Accurate identification of tomograms of lung nodules using cnn: Influence of 
the optimizer, preprocessing and segmentation 

Loeza Mejía C.I., Biswal R.R., Rodriguez-Tello E., Ochoa-Ruiz G. 

Conference Paper 

The diagnosis of pulmonary nodules plays an important role in the treatment of lung cancer, thus 
improving the diagnosis is the primary concern. This article shows a comparison of the results in 
the identification of computed tomography scans with pulmonary nodules, through the use of 
different optimizers (Adam and Nadam); the effect of the use of pre-processing and segmentation 
techniques using CNNs is also thoroughly explored. The dataset employed was Lung TIME which is 
publicly available. When no preprocessing or segmentation was applied, training accuracy above 
90.24% and test accuracy above 86.8% were obtained. In contrast, when segmentation was 
applied without preprocessing, a training accuracy above 97.19% and test accuracy above 95.07% 
were reached. On the other hand, when preprocessing and segmentation was applied, a training 
accuracy above 96.41% and test accuracy above 94.71% were achieved. On average, the Adam 
optimizer scored a training accuracy of 96.17% and a test accuracy of 95.23%. Whereas, the 
Nadam optimizer obtained 96.25% and 95.2%, respectively. It is concluded that CNN has a good 
performance even when working with images with noise. The performance of the network was 
similar when working with preprocessing and segmentation than when using only segmentation. 
Also, it can be inferred that, the application of preprocessing and segmentation is an excellent 
option when it is required to improve accuracy in CNNs. © Springer Nature Switzerland AG 2020. 
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Achieving Innovation and Entrepreneurship by Applying Education 4.0 and 
Open Innovation 

Miranda J., Rosas-Fernandez J.B., Molina A. 

Conference Paper 

In this paper, Education 4.0 and Open Innovation are used as underlying core concepts to design a 
new educational program that encourages the development of technology-based solutions by 
fostering innovation and entrepreneurship. A methodology for the design of projects in 
educational innovation was implemented to evaluate and validate the proposed teaching-learning 
program. This paper presents a case study in which Tecnologico de Monterrey University in 
collaboration with the Government of Mexico City designed, developed and implemented a new 
program in the modality of bootcamp to foster innovation and entrepreneurship in society. © 
2020 IEEE. 
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Active pneumatic microballoon mixing on centrifugal microfluidic platforms 

Aeinehvand M.M., Palermo A., Weber L.K., Loeffler F.F., Perebikovsky A., Carvajal A.E., Mager D., 
Korvink J.G., Madou M., Martínez-Chapa S.O. 

Conference Paper 

In this study, we are introducing an liquid reciprocation technique on centrifugal microfluidic 
platforms based on active microballoons. The liquid reciprocation technique is tested for mixing 22 
µl water with 3 µl color in a large-surface-area-to-volume-ratio chamber. The color 
homogenization within the shallow chamber was achieved in less than 5 seconds, during which 
about sixty liquid reciprocation cycles were accomplished. As an early proof of concept for using 
the active flow reciprocation mechanism and peptide microarrays in point of care (POC) 
diagnostics applications, we co-integrated both technologies in a microfluidic disc for detection of 
15 nM anti-FLAG Cy5 antibodies. © 17CBMS-0001. 
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Acute infectious disease associated with catastrophic climate events and 
global warming in Mexico 

Santos-Guzmán J., Gonzalez-Salazar F., Martínez-Osuna G., Jiménez V., Luviano García A.J., 
Palazuelos D., Fernández-Flores R.I., Camarillo M.M., Majid M.F., Gazca F., Mejía-Velázquez G.M. 

Conference Paper 

Based on our climate change modeling, average temperatures can be expected to rise, and pluvial 
precipitation can be expected to rise for most of the State of Nuevo Leon within the next 10 years. 
We found a remarkable rise in the incidence of transmissible infectious disease symptoms after 
Hurricane Alex. Gastrointestinal symptoms predominated and were associated with drinking water 
probably because of the contamination of clean water, the disruption of water sanitation, and the 
inability to maintain home hygiene practices. According to data from the “Centro Nacional de 
Vigilancia Epidemiológica y Control de Enfermedades”, the trend of rising temperatures and 
rainfall in the State of Nuevo Leon correlates positively with a rise in infections due to 
salmonellosis (50%), shigellosis (39%), typhoid fever (42%) and dengue (19%). Such epidemics after 
catastrophic events can be attributed to multiple factors including changes in human behavior, 
local climate, local biota and the availability of necessary human resources. All of these factors 
might alter the protective measures that normally prevent disease. Some of the affected people 
will gather in shelters with more abundant contagious pathogens, live with more stress and with 
less mobility. Common routes of transmission include the: respiratory-route, dermal-route, blood-
borne diseases, and fecal-oral route. Some epidemics can lag after the event, such as with malaria, 
which can be seen with a lag time of 6-8 weeks after a flood.14 In 2000, a flood in Mozambique15 
showed a 2-4 fold increase in the incidence of water-borne diseases. Our telephone survey data 
showed a similar 3.8 fold increase in the incidence of human infectious diseases after Hurricane 
Alex. Respiratory diseases are also associated with climate change. In 2010, the US-Mexican 
border region reported 387.3 cases per 100,000 inhabitants16 - an impressive 98.1% rise in the 
preceding 5-year period. This large increase in number of reported disease cases may be related to 
improvements in diagnostic capabilities in local facilities, but were likely also related to increases 
in pollution, pollen production, and climate change. Deterioration of normal preventive and 
hygienic measures, provoked by the flood, wind burst, and normal living practice might increase 
the possibilities to drink polluted water, decayed food, had less medical or pharmacological access 
and more contact with people with contagious disease. Greenhouse gases can contribute to air 
pollution. For example, naturally produced and manmade CO2 pollution is associated with an 
increase in pollen production. CO2 can function as a plant fertilizer, thereby promoting its growth, 
which along with the increase in global temperatures might also promote an increase in pollen 
producing plants and extend their growing period.17 Early and more prolonged exposures to 
pollen and other air pollutants might explain the rising trends of asthma.18 Hurricane Alex related 
flooding in Monterrey city produced substantial damage: 6 deaths attributable to food, more than 
15,000 internally displaced persons, a substantial increase in disease rates, job absenteeism of 
greater than 50%, and an estimated economic loses of 1,296 million dollars. Due to the increasing 
risks associated with global climate change, including more frequent and more serious 
meteorological conditions that increase the risk of severe flooding, governments are obligated to 
produce better early warning systems, and new and better disaster readiness plans (including 



preparedness for more timely interventions that can prevent the early spread of diseases and 
more economic resources for the timely repair of damages.) Despite some progress of late, 
contingency countermeasures in our city will still need to improve in order to reduce the risks 
associated with flooding in different areas of the city. In 400 years of Monterrey’s history, we have 
had 19 floods; two per century in the first three centuries, seven in the twentieth Century, and 
another two in the first 10 year of our current century. Floods are a relative frequent event in the 
Monterrey metropolitan area, should be expected to become even more frequent as the climate 
changes. Public policy has a strong role to play in developing countermeasures that can address 
human health and human infrastructure damages, and reduce the risk to the larger population. 
This can be achieved by improving the levies in the Santa Catarina river bank, modernizing the 
municipal sewage and waste disposal systems, and the more timely provision of clean water and 
other needed services to the affected population. © 2020 Bracing for Climate Change: Strategies 
for Mitigation and Resiliency Planning Conference Proceedings. All rights reserved. 
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Advanced Learning Assistant System (ALAS) for engineering education 

Ramirez-Moreno M.A., Diaz-Padilla M., Valenzuela-Gomez K.D., Vargas-Martinez A., Roman-Flores 
A., Morales-Menendez R., Ramirez-Mendoza R., Lozoya-Santos J.J. 

Conference Paper 

This study aims to develop a biofeedback tool to assess the efficiency of different learning and 
teaching techniques. Here, neuroengineering tools are used to detect and compare the level of 
learning obtained through two different modalities: a traditional text and an interactive video. 
Electroencephalographic signals were recorded in two groups during learning tasks, and 
performance was evaluated with an exam. Results showed better performance on the video 
group, as well as power changes in theta and beta bands, mainly in frontal and occipital cortices. A 
real time monitoring protocol of these features could be implemented to develop a learning 
evaluation tool based on biometric signals. © 2020 IEEE. 
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Advanced placement physics exam performance of high school graduates in 
Mexico with the aid of online assignments designed in open-edx 

Hernández E.M., Santiago R.D., Otero J.A., de Lourdes Quezada-Batalla M. 

Conference Paper 

The advanced placement program (AP) in the United States and Canada has been successful in 
helping students to gain College credits during the last year of high school. Credits are awarded to 
high school graduates according to their performance on the AP exam. The content and 
philosophy of such program is applied to high school graduates in Mexico. During the first year of 
this work, a group of students was trained through Physics courses with the AP content and 
principles. The students took the AP exam on Physics before the course, and their scores were 
slightly improved after the course. The statistical significance of their improvement could not be 
stablished for this group of students. During the second year of this research, another group of 
students was exposed to AP content and aided through online assignments, previously designed in 
Open-EdX with LON-CAPA. The assignments were migrated to the platform Canvas during the last 
semester of this research. Students were tested through a conceptual exam on force and motion, 
which has the same spirit as the AP exam, but with a lower level of difficulty. Finally, students are 
found to improve significantly their performance through the strategy implemented during the 
second year of this research. © The Editor(s) (if applicable) and The Author(s), under exclusive 
license to Springer Nature Switzerland AG 2020. 
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Agent- and Skill-Based Process Interoperability for Socio-Technical Production 
Systems-of-Systems 

Fast-Berglund Å., Romero D., Åkerman M., Hodig B., Pichler A. 

Conference Paper 

In this research work, we take an interoperability point of view on “production systems-of-
systems”. Interoperability of production processes requires a stepwise planning of resources. An 
approach supporting the orchestration and coordination of human and artificial agents (i.e. 
collaborative robots) is developed. First tasks are assigned to production resources/agents, 
followed by an interaction and task execution design. Another step taken into account is the 
technology used as a human-robot interface. © 2020, IFIP International Federation for Information 
Processing. 
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An alternative to create fast conceptual designs in mechatronics engineering 

Morano-Okuno H., Sandoval-Benitez G., Caltenco-Castillo R., Villagomez-Guerrero L., Garcia-
Moran E., Garcia-Garcia A. 

Conference Paper 

Currently, there are several computer programs that allow to generate Conceptual Designs in 
Mechatronics Engineering, however it is necessary to explore them to know their scope. In this 
way, the most suitable one can be selected to define a design project for a mechatronic system. 
The novel part of this work lies in showing a computer program that allows rapid development of 
Conceptual Designs for mechatronic systems in their first stages; in addition, results that have 
been had with the use of said program are shared. Its use compiles experiences of 3 years with 
students who coursed the subject of Automation of Manufacturing Systems in the ninth semester 
of Mechatronics Engineering at Tecnologico de Monterrey, State of Mexico campus. At the end, a 
case study is presented where times and processes used for its development were collected. © 
2020 IEEE. 
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An Architecture for Level-3 EV Battery Charger Stations Using Integrated Solid 
State Transformer (I-SST) 

Pool-Mazun E.I., Enjeti P., Escobar G., Pitel I. 

Conference Paper 

This paper proposes a new battery charger station architecture based on Integrated Solid-State 
Transformer (I-SST). The system consists of modular AC-AC converters with 20 kHz isolation and 
direct three-phase AC- DC Medium Voltage (MV) conversion. Output DC voltage regulation is 
achieved with a simple control scheme. Zero Voltage Switching (ZVS) is achievable for a wide 
output voltage range using phase-shift modulation. To comply with IEEE-519 standard, an Active 
Power Filter circuit block is employed. Simulation and experimental results are discussed. © 2020 
EPE Association. 
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An entropic relevance measure for stochastic conformance checking in 
process mining 

Polyvyanyy A., Moffat A., Garcia-Banuelos L. 

Conference Paper 

Given an event log as a collection of recorded real-world process traces, process mining aims to 
automatically construct a process model that is both simple and provides a useful explanation of 
the traces. Conformance checking techniques are then employed to characterize and quantify 
commonalities and discrepancies between the log's traces and the candidate models. Recent 
approaches to conformance checking acknowledge that the elements being compared are 
inherently stochastic-for example, some traces occur frequently and others infrequently- A nd 
seek to incorporate this knowledge in their analyses.Here we present an entropic relevance 
measure for stochastic conformance checking, computed as the average number of bits required 
to compress each of the log's traces, based on the structure and information about relative 
likelihoods provided by the model. The measure penalizes traces from the event log not captured 
by the model and traces described by the model but absent in the event log, thus addressing both 
precision and recall quality criteria at the same time. We further show that entropic relevance is 
computable in time linear in the size of the log, and provide evaluation outcomes that 
demonstrate the feasibility of using the new approach in industrial settings. © 2020 IEEE. 
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An Experimental Survey with NodeMCU12e+Shield with Tft Nextion and 
MAX30102 Sensor 

Bento A.C. 

Conference Paper 

The main objective of this work is to present the results of an experimental study using the 
NodeMCU12e devices with Shield, together with the Tft Nextion and the heart rate sensor 
MAX30102, normally these devices are used for projects that involve the Internet of Things (IoT), 
commonly used to create residential and electronic automation solutions, this project 
demonstrate how to build a solution for heart rate and pulse monitoring. The use of these 
resources allows the adequacy and control of patients, as well as for monitoring people who need 
special care. The results present a solution applicable in prototype format, which can be evolved 
to more complex models, serving as the basis for the development of more robust solutions and 
studies. © 2020 IEEE. 
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An exploratory study of corporate entrepreneurship in latin america 

Villasana M., Lozano C. 

Conference Paper 

Generating new products, services, or technologies may require drawing on available 
entrepreneurial human resources within the firm. Allowing an organizational climate in which 
employees engage as internal entrepreneurs can serve as a conduit for in-house generation of 
innovations. In order to sustain such innovative activity within a firm, corporate entrepreneurship 
integrates intentional and visible organizational conducts to engage employees in entrepreneurial 
behaviours that allow for revitalization and strategic renewal. In an understanding that an 
organizational climate influences employees behaviors, studies have found that certain 
organizational dimensions can increase employees' perceptions of organizational support that 
elicit their willingness to pursue entrepreneurial initiatives. In emerging and developing economies 
prevails a disparity on the capacity of firms to create an organizational climate that taps into the 
entrepreneurial behaviors of employees. In Latin America, even though many companies develop 
some type of innovation, the innovative performance of many firms lags significantly behind that 
of developed economies. The aim of this paper is to assess the perception of employees on five 
key dimensions in ten Latin American firms located in Colombia, Ecuador, Mexico, and Honduras 
from five different industries. To this end, the Corporate Entrepreneurship Climate Instrument 
(CECI) was applied to assess (1) top management support, (2) employee autonomy, (3) 
rewards/reinforcement, (4) time availability, and (5) organizational boundaries. Results from 
multivariate analysis show that the role of top managers within the company appears as one of 
the main inhibitors to entrepreneurial behaviour, highlighting the need for improving top 
management's sensitivity to supporting entrepreneurial activity of employees. Findings also reveal 
that employees perceive a weakness of organizational resources and incentives to entrepreneurial 
behavior. The practical implication of this exploratory study is that as long as traditional 
managerial conducts are not transformed, entrepreneurial individuals will not flourish in 
detriment of higher innovative organizational performance. © 2020 Academic Conferences and 
Publishing International Limited. All rights reserved. 
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An eye-tracking project in industrial design education: A case study for 
engaging in the research process 

Rojas J.-C., Canizares J.C.M., Higuera-Trujillo J.L., Muniz G. 

Conference Paper 

The practice of design is constantly evolving; new technologies have become a support for the 
implementation of disruptive proposals in diverse disciplines, including design products. A 
Paradigm shift are present in the design and engineering education related with support 
technologies and developing new products. The objective of this work is to present the novel 
process of a design project that incorporates a creative and objective process for designing and 
validating products in order to attract, engage and retain talent in design and engineering courses 
for research and technology implementation. The challenge was a project for create an novelty 
industrial tool board with a minimum number of tools validated by Eye-tracking (ET) technology. 
The ET technology is based on the study of eye movement, which provides an objective indicator 
of where a person's overt, and typically centered, attention is focused. Twenty-eight students 
from the third year of Industrial Design Bachelor's program were involved in this academic course 
and used a product design methodology to implement the technology and dynamics of the ET. The 
results of this education project revealed a novel dynamic in design education. The results reveled 
an improved interest in research and technology implementation. Students perceived the 
relevance of ET technology in a fundamental phase of product design. In addition, the students 
shared their enjoyment and interest in reusing this technology in similar processes. The students' 
perception of factors, such as utility, novelty and relevance of this technology, in their design 
processes was positive. Finally, the novel process became familiar to the students, even if it was 
their first-time using ET technology. This work reveals how technology becomes a fundamental 
part of the process and how to guide students to integrate rigid and meticulous processes in 
design products without neglecting the creative process. © 2020 IEEE. 
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An identified opportunity to improve the construct of innovation in quality 
applications: A state-of-the-art-matrix (SAM) study 

Elizondo-Noriega A., Güemes-Castorena D., Beruvides M.G. 

Conference Paper 

Some organizations have been able to accomplish innovation sporadically while others have a 
consistent pattern of success. In fact, innovation is widely recommended to be part of regular 
operations for most organizations. However, including the construct of innovation in quality 
applications has been elusive; this deficiency, when addressed, has been attempted to relate 
quality management with innovation or criticize the difficulties that quality management faces 
when including innovation. Some studies go beyond that and state that quality management is a 
limitation by itself for innovation. In this paper, an in-depth systematic literature review, using the 
State-of-the-Art-Matrix (SAM) methodology, is performed to elucidate an opportunity area for a 
solution to this problem. This literature review provides an analysis aiming to understand the 
reason for poor innovation development as a construct in the field of quality. Innovation is 
identified as a missing element in the cost of poor quality theoretical framework (COPQ) also 
known as quality cost and cost of quality (COQ), requiring a future research. Identifying and 
delimiting this research problem provides a better comprehension of quality and its costs to assist 
industrial engineers and managers to explore, analyze and design new quality management 
programs by including this construct with more confidence. © 2016 Proceedings of the 2016 
Industrial and Systems Engineering Research Conference, ISERC 2016. All rights reserved. 
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An instrument to assess the research culture in formative processes:  
The validation of the instrument 

Coronel-Santos M.A., Ramírez-Montoya M.S. 

Conference Paper 

Universities seek to contribute to strengthening the research capacity of their students for the 
creation of new knowledge in a constantly changing society. In this scenario, strengthening the 
research culture among teachers and students is considered a key factor contributing to the 
consolidation of a researcher. Therefore, this study aims to establish the validity of the research 
instrument called Res-Cul, which aims to assess the personal research culture immersed in an 
educational process at the undergraduate level. Res-Cul considers attitudes and values towards 
research, knowledge about research with a methodological approach, and practices towards 
research at the university. The method used was the validation of content in the opinion of 9 
experts, and Kendall's W concordance coefficient to measure the reliability of these judgments. 
The results show that the items in the Res-Cul instrument are valid and reliable for the purposes 
mentioned. In order to continue consolidating the validity of the instrument, in the following 
steps, the instrument is piloted with potential users. © 2020 ACM. 
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Analysing Factors That Influence Alumni Graduate Studies Attainment with 
Decision Trees 

Cravioto D.A.G., Ramos R.E.D., Galaz M.A.Z., Gress N.H., Cancino H.G.C. 

Conference Paper 

In Mexico, higher education is constantly suffering from low percentage of placement and interest 
of individuals for a graduate degree. Mexico needs more postgraduate students to increase the 
research and development activities and boost innovation in the private sector, especially in 
strategic industries. This paper suggests the use of data mining techniques to explore alumni 
factors and understand if these have a relationship with the alumnus returning to study a 
postgraduate degree. Fifteen attributes obtained from an alumni survey study were analyzed; this 
survey contains information from 12,780 former students, which graduated from a bachelor's 
degree in Tec de Monterrey. The Cross-Industry Standard Process for Data Mining (CRISP-DM) 
methodology is used, and the machine learning algorithms, Random Forest, J48 and REPTree are 
compared to identify the best approach to build a classification model which can predict whether 
an alumni will study or not a postgraduate degree. For the purpose of this research, the data 
mining tool used was the Waikato Environment for Knowledge Analysis (WEKA). The resulting 
model shows that random forest outperforms the other decision tree algorithms based on the 
accuracy and classifier error, which drives the conclusion that this is a more suitable classifier for 
the explored dataset. © 2020 IEEE. 
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Analysis of hydrocarbon fuels imports under a new Mexican regime 

Trevino-Lozano R., Martinez-Gutierrez J.R., Javier Cantu Ortiz F., Ceballos Cancino H.G. 

Conference Paper 

In 2018 a new regime arrived to Mexican administrative apparatus. This new regime has expressed 
plans to abolish public policies from previous administrations, energetic policy among them. This 
document tries to determine if hydrocarbon fuels imports have been affected by this new regime. 
© 2020 IEEE. 
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Analysis of Phase Evolution Impact in SIMO Operation in Distributed 
Transceiver Systems 

Trigueros L.L., Lopez-Iturri P., Azpilicueta L., Del-Rio C., Falcone F. 

Conference Paper 

In order to enable context aware environments within the Internet of Things paradigm, distributed 
transceiver systems capable of providing low cost, low latency capabilities are required. Single 
Input Multiple Output systems provide an adequate solution by enabling non-coherent energy 
based detection. Phase distributions play a key role in transceiver location and hence overall 
system operation. In this work, SIMO operation based on volumetric phase analysis is performed 
on indoor scenarios, employing deterministic 3D Ray Launching channel estimation. The proposed 
methodology enables the estimation of system performance as a function of distributed 
transceiver location, aiding in network planning and deployment tasks. © 2020 EurAAP. 
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Analysis of Productivity and Profitability of a SME Through Collaborative 
Networks Using Discrete Event Simulation Tool: An Automotive Case Study 

Martínez E., Cortés D., Ramírez J., Obregón M.G., Molina A. 

Conference Paper 

Most companies seek sustainability and competitive advantage for optimal problem solving and 
value creation. Medium-sized companies that account for more than 90% of the world’s total 
companies with a low research & development, tend to search for alternatives within the private 
and educational sector that allow them to increase their productivity without having to 
compromise their competitive activity in their sector. Collaboration with external actors 
represents an opportunity for organizations as it broadens their development of the productive 
system and their organizational behaviour. This interaction is known as Open Innovation. This 
concept has dismantled the traditional organizational archetype enabling universities to link the 
academy’s work into the industrial sector. One-part of the academy, in collaboration with them, is 
the use of emerging technologies and digital tools that lead into a decision-making efficient 
process incorporating industry 4.0. A useful technology for this purpose is Discrete Event 
Simulation, a tool for system analysis, characterized by modifying variables without compromising 
the current productivity of the company. This document explains through a case study, the use of 
simulation in an enterprise of the automotive sector through the tool, in the lamination process of 
production line. The contribution of this paper is generating alternatives for the decision-making 
process in a real scenario, using the tool to achieve results in collaboration within the industry 
sector. The analysis shows the improvement, analyzing the productivity and choices, that increase 
in the profitability of the enterprise. © 2020, IFIP International Federation for Information 
Processing. 
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Analytic formulation of a spherochromatic collimator lens 

González-Acuña R.G., Gutiérrez-Vega J.C. 

Conference Paper 

We introduce a closed-form formula to design a spherochromatic collimator singlet lens. The light 
for three different wavelengths is collimated at the output of the lens. We test the singlet lens 
using ray-tracing methods and we find satisfactory results for three different wavelengths. © 2020 
SPIE. 
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Assignment of Groups for the Execution of a Collaborative Work Using 
Emerging Algorithms 

Jara-Roa D.I., Ramírez-Montoya M.-S., Cabezas G M., Barba-Guamán L. 

Conference Paper 

In educational institutions collaborative work is used as a strategy to enhance active learning. One 
of the organizational tasks that is in charge of the teacher is the assignment of groups. Hence the 
purpose of this article, which is to show how emerging algorithms with their self-organization 
characteristics, can be used in group formation to carry out a collaborative task. Showing that 
performance and small groups do not necessarily go hand in hand. The methodology used is a case 
study and the sample corresponds to 62 students of the subject of Artificial Intelligence of 
Distance Modality of the Universidad Técnica Particular de Loja, in the academic period April-
August/2018, to whom a dichotomous 16-item survey was applied based on the three phases of 
the Zimmerman self-regulated learning cycle. Among the remarkable results, we can mention that 
the synergy of individual regulation known as socially shared regulation influenced the execution 
of the collaborative task. Likewise, the cohesion of a group is not a determining variable to achieve 
meaningful learning since the less cohesion the greater regulation of socially shared learning. The 
contribution of the present study is given in the field of Computer Supported Cooperative Learning 
(CSCL) to alleviate one of the administrative tasks of teachers “Group Assignment”, which can be 
replicated in classroom learning environments or in any of the variations of e-learning. © 2020, 
Springer Nature Switzerland AG. 
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Augmented reality and matlab® for visuospatial competence development 

Flores-Amado A., Diliegros-Godines C.J., Trevino J.P., Sayeg-Sanchez G., Gonzalez-Hernandez H.G. 

Conference Paper 

During the learning process of multivariable calculus, the spatial perception of 3D surfaces 
represents a major challenge for the students. Since it requires the ability to sketch the graph in a 
3D system, a handmade sketch can be confusing and lead to misinterpretations of other concepts. 
In the specific case of triple integration, the task of setting the limits of a solid requires the 
combination of a good visuospatial competency plus a correct management of symbolic language 
of functions. Nowadays, one of the most relevant objectives for using mathematical visualization 
programs and/or technologies is to improve the spatial perception of 3D surfaces. In this work, a 
comparison between the use of tailor-made Augmented Reality software and Matlab® for 
visuospatial skills development in multivariable calculus course, is presented. © 2020 IEEE. 
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Automatic Specification Generation for Tracking Control in Interpreted Petri 
nets 

Guevara-Lozano D., Vazquez C.R., Ramirez-Trevino A. 

Conference Paper 

In the Tracking control paradigm for Interpreted Petri nets (IPN), the control objective is to enforce 
the plant (the system to be controlled) to perform sequences of actuators' states, these required 
sequences are named the specification; both, plant and specification are modelled as IPNs. In this 
work, a methodology for the design of specifications for the tracking control paradigm is proposed 
for the control of industrial automated systems. In the presented methodology, the practitioner 
provides minimum information about the plant's desired behavior, and based on this information 
the specification is automatically generated as an IPN; using both, the plant and specification 
models, the existing tracking control synthesis algorithms can be applied. © 2020 IEEE. 
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Bi-objective optimization for the project portfolio selection problem in six 
sigma 

Kalashnikov V., Benita F., Hernández-Luna A. 

Conference Paper 

There are many aspects of a successful Six Sigma implementation. Projects selection is one of the 
most critical and challenging activities faced by companies. Typically, decision-makers have to 
consider multiple conflicting objectives and in many cases they do not have a formal portfolio 
selection and identification approach. In this paper we propose a 0-1 Bi-objective Quadratic 
Programming (0-1 BOQP) problem for the project portfolio selection problem. A general model is 
considered which comprises the maximization of benefits and the minimization of the difficulty 
from implementation of the project portfolio subject to constraint sets of budget, human 
resources, working time, mutually exclusive projects and mandatory projects. Finally, we 
transform the original problem as a Mixed-Integer Quadratically Constrained Programming 
(MIQCP) problem. The proposed MIQCP model can be easily reformulated as a convex problem 
which allows to find the optimal solution using optimization solvers. © 2016 Proceedings of the 
2016 Industrial and Systems Engineering Research Conference, ISERC 2016. All rights reserved. 
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Bioinformatics-inspired non-parametric modelling of pharmacokinetics-
pharmacodynamics systems using differential neural networks 

Alfaro-Ponce M., Chairez I. 

Conference Paper 

Bionformatics and pharmacokinetics-pharmacodynamics (PKPD) systems are two conjugated tools 
to intensively explore the effect of new drugs on the human body running in-silico analysis. 
Usually, PKPD models do not consider all the biological reactions that explain the pharmaceutical 
effect. A complementary non-parametric modeling can be useful to recover the PKPD dynamics 
despite the uncertainties and external perturbations effect, which can reduce the degree of 
uncertainties on the drug evaluation. The aim of this study is to get a feasible non-parametric 
model of PKPD models using a bioinformatics inspired evaluation of antibacterial drug doses. A 
class of bioinformatics inspired differential neural networks (DNNs) responding to the dose 
modification provides the non-parametric approximation of the PKPD dynamics. The DNN 
modeling strategy was applied to approximate the dynamics of PKPD models under four different 
dosing regimes. The modeling strategy estimated the bacteria survival (measured as the logarithm 
of the colony forming units per milliliter) after the drug application. The same adjusted DNN-based 
model confirmed the ability of designing an off-line lab for evaluating diverse dosing strategies of 
antibacterial pharmaceutical. © 2020 IEEE. 
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Blockchain and off-chain: A Solution for Audit Issues in Supply Chain Systems 

Lopez-Pimentel J.C., Rojas O., Monroy R. 

Conference Paper 

Even though there are researchers focused on implementing blockchain in auditing aspects, some 
data is cumbersome, and storing it on a blockchain requires too much computational cost. That's 
where a hybrid solution would be better. We aim to provide a blockchain-off-chain mechanism in 
the supply chain area. This paper presents an audit mechanism that, in the first instance, saves all 
the events (records) of a supply chain within a blockchain in a hashed form. In a second instance, 
users of a supply chain system can query integrity, data provenance, and traceability to blockchain 
through an intermediate server that establishes communication between blockchain and the 
supply chain. Our proposal has been validated employing a proof of concept where, some avocado 
supply chain services have been implemented using a microservices architecture. © 2020 IEEE. 
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Blockchain Oracles: A Framework for Blockchain-Based Applications 

Mammadzada K., Iqbal M., Milani F., García-Bañuelos L., Matulevičius R. 

Conference Paper 

Oracles support the access, validation, and transmission of data from external sources to 
blockchain systems. They are important components of blockchain-based architectures. However, 
there exists no guidance on how oracles could be used when designing blockchain-based 
applications. In this paper, based on the results of a systematic literature review, we propose a 
framework to explain blockchain oracles and their relationships to blockchain-based applications. 
More specifically, the blockchain oracle framework addresses the origin of data, oracle properties, 
encryption method, oracle data source, validation procedures, and the integration of oracles to 
blockchain-based applications. Potentially, this framework can guide developers when 
incorporating oracles to blockchain-based applications. © 2020, Springer Nature Switzerland AG. 

Mammadzada K., Iqbal M., Milani F., García-Bañuelos L., Matulevičius R., (2020). Blockchain Oracles: A 
Framework for Blockchain-Based Applications. Proceedings of: Lecture Notes in Business Information 
Processing, vol. 393 LNBIP, pp. 19-34, Springer Science and Business Media Deutschland GmbH, ISSN: 
18651348; ISBN: 9783030587789.



Building resilience in engineering students: Rube goldberg machine massive 
challenge 

Lara-Prieto V., Arrambide-Leal E.J., Cruz-Hinojosa J.D.L., Ruiz-Cantisani M.I., Rivas-Pimentel J.R., 
Membrillo-Hernandez J. 

Conference Paper 

In this rapidly changing world, universities must innovate in the way they teach and prepare 
students to face life's challenges. To be successful, people must be agile learners with high 
resilience and frustration tolerance to recover quickly from adversity. With this in mind, a new 
educational model based on the development of skills through active and collaborative learning 
was defined at Tecnologico de Monterrey. This study shows the results of a Rube Goldberg 
Machine Massive Challenge for first-year engineering students of different programs. The students 
worked in teams to design a Rube Goldberg machine that could be installed and run in a limited 
time, meeting specific requirements. Several teams competed simultaneously to achieve the goal 
while the audience watched and encouraged them. The results suggest that this challenge was an 
innovative event that helped students improve their tolerance for frustration and resilience. 
Students enjoyed the challenge and recommended it for future freshmen as a fun learning 
experience. © 2020 IEEE. 
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Business Process Redesign Heuristics for Blockchain Solutions 

Milani F., Garcia-Banuelos L., Reijers H.A., Stepanyan L. 

Conference Paper 

Blockchain has emerged as one of the most promising and revolutionary technologies in the past 
years. Companies are exploring use cases in the hope of reaping benefits from this technology. 
However, to achieve the desired impact, it is not sufficient to merely replace existing technologies. 
Current business processes must be redesigned to realize benefits. This paper shows how a 
number of best practices for Business Process Redesign can be applied to leverage blockchain 
technology. Specifically, we adapt these best practices for redesigning processes intended to 
execute on blockchain. We further explore their applicability using a case study. The major 
elements of process redesign for blockchain are: (1) changing the view from intra-to inter-
organizational processes by using the shared data ledger of blockchain, (2) using smart contracts 
performers of tasks and connectors of processes, (3) using blockchain as means for data 
communication, and (4) using tokens to manage digitally represented assets. © 2020 IEEE. 
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Careers in context: An international study of career goals as mesostructure 
between societies' career-related human potential and proactive career 

behaviour 

Andresen M., Apospori E., Gunz H., Suzanne P.A., Taniguchi M., Lysova E.I., Adeleye I., Babalola O., 
Bagdadli S., Bakuwa R., Bogićević Milikić B., Bosak J., Briscoe J.P., Cha J.-S., Chudzikowski K., Cotton 

R., Dello Russo S., Dickmann M., Dries N., Dysvik 

Conference Paper 

Careers exist in a societal context that offers both constraints and opportunities for career actors. 
Whereas most studies focus on proximal individual and/or organisational-level variables, we 
provide insights into how career goals and behaviours are understood and embedded in the more 
distal societal context. More specifically, we operationalise societal context using the career-
related human potential composite and aim to understand if and why career goals and behaviours 
vary between countries. Drawing on a model of career structuration and using multilevel 
mediation modelling, we draw on a survey of 17,986 employees from 27 countries, covering nine 
of GLOBE's 10 cultural clusters, and national statistical data to examine the relationship between 
societal context (macrostructure building the career-opportunity structure) and actors' career 
goals (career mesostructure) and career behaviour (actions). We show that societal context in 
terms of societies' career-related human potential composite is negatively associated with the 
importance given to financial achievements as a specific career mesostructure in a society that is 
positively related to individuals' proactive career behaviour. Our career mesostructure fully 
mediates the relationship between societal context and individuals' proactive career behaviour. In 
this way, we expand career theory's scope beyond occupation- and organisation-related factors. © 
2019 The Authors. Human Resource Management Journal Published by John Wiley & Sons Ltd 
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Challenge based learning in the 4IR: Results on the application of the Tec21 
educational model in an energetic efficiency improvement to a rustic industry 

Reyna-González J.M., Ramírez-Medrano A., Membrillo-Hernández J. 

Conference Paper 

The Fourth Industrial Revolution (4IR) is the result of an integration and compound effects of 
multiple “exponential technologies”, such as artificial intelligence, biotechnology and 
nanomaterials. The 4IR extends the paradigm of the industrial revolution to a future in which the 
most familiar exponential technology is the significant increase in the power of the computer and 
the decrease in the cost of storage. When these exponential digital technologies are combined 
with other technologies that expand in a similar way (biotechnology, nanotechnology and artificial 
intelligence), a convergence called “singularity” is created. The 4IR can also allow technological 
solutions to the environmental threats that arise from the accumulation of CO2 and other 
greenhouse gases from the massive factories that arise from our first two industrial revolutions. In 
this article, we report on the results of the application of a challenge based learning teaching 
technique with students of the Sustainable Development Engineering Program of the Tecnologico 
de Monterrey, Mexico. The challenge consisted on the application of engineering solutions to the 
energetic improvement of a rural artisan production factory of Mezcal, a very popular beverage in 
Mexico. In the first instance, the areas of energy opportunity were evaluated. The students 
determined that the production of mezcal decreases drastically after a few weeks of operation 
because the water used in the cooling process, which is in a closed circuit, reaches temperatures 
above 60 °C in the tank where it condenses the mezcal The cooling system was modified to 
increase the mixing and increase the heat transfer coefficient. Additionally a home cooling tower 
was built in atmospheric natural circulation to control the temperature of the cooling water that is 
stored in the cistern. With these modifications it was possible to maintain the temperature of the 
cooling water at 22 °C, which increased the production of mezcal, favoring the economic 
sustainability of the producer, and decreased the amount of firewood used in the kiln, which helps 
reduce the impact in environmental pollution. The students evaluated the challenge in a positive 
way, highlighting the importance of having a real and practical challenge. Competencies were 
evaluated with precise instruments. Our results confirmed that the use of CBL is a novel scheme to 
acquire competences and cover contents within the programmatic sequences of engineering 
education. © Springer Nature Switzerland AG 2020. 
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Challenge-Based Learning (CBL) in engineering: Which evaluation instruments 
are best suited to evaluate CBL experiences? 

Membrillo-Hernandez J., Garcia-Garcia R. 

Conference Paper 

The Tecnologico de Monterrey (ITESM) has implemented the Tec21 Educational Model, based on 
four fundamental pillars: challenge-based learning (CBL), flexibility, inspiring trained teachers and 
a comprehensive educational experience that makes it memorable. The purpose of this study was 
to evaluate the results of the exercises on the implementation of CBL experiences in three 
engineering areas within the campus: mechatronics, mechanical and biotechnology. First, the 
transformation of teachers to adopt CBL as a didactic technique is described, and secondly, the 
implementation of CBL experiences with external training partners. Results here presented 
indicate that students gain more knowledge using CBL, however, teachers require an appropriate 
training program and a prior design of proficiency assessment instruments. When testing different 
evaluation instruments, the most objective and clear for CBL according to the surveys between 
teachers and students were the checklists and the evaluation rubrics. This study indicates that 
through experience we approach to create an increasingly adequate, transparent and fair 
evaluation system to evaluate CBL experiences. © 2020 IEEE. 
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Challenge-based learning and traditional teaching in automatic control 
engineering courses: A comparative analysis 

Gonzalez-Hernandez H.G., Cantu-Gonzalez V., Mora-Salinas R.J., Reyes-Avendano J.A. 

Conference Paper 

Tecnologico de Monterrey has implemented the Tec21 model, an innovative education model 
consisting of four components: challenge-based learning, flexibility, inspiring teachers and 
memorable experience. Challenge-based learning technique faces the student to real problems, 
binding him with his environment by challenging experiences, in this context this technique was 
applied to three different groups with students of different engineering programs through a 
challenging activity in order to evaluate competencies defined for the courses of Control 
Engineering and Control Systems. In this paper, results of this evaluation are presented, and a 
comparison is made between traditional and Semestre i courses. © 2020 IEEE. 
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Challenges for the Operator 3.0 Addressed Through the Enabling 
Technologies of the Operator 4.0 

Tarrar M., Thorvald P., Fast-Berglund Å., Romero D. 

Conference Paper 

Just as human operators are important production enablers in the factories of today, they are 
expected to stay key enablers also in future manufacturing. In today’s factories, operators often 
meet challenges related to poor information and communication design, which affects their 
possibilities to perform with higher efficiency levels. Therefore, they need to be provided with 
better cognitive support tools that are relevant to the challenges to be met. To ensure efficient 
and effective operator work in the factories of the future, operator support needs to be adequate 
for the new tasks arising from the evolving operators’ roles and work. Within this paper, the 
results of current operators’ work and challenges, based on six case studies, are combined with an 
outlook of the future of work of operators, based on the Operator 4.0 vision. The challenges 
categorized in this paper can be used to identify opportunities for improvement in the operators’ 
cognitive support in present factories as well as for researchers and developers of Operator 3.0 
support solutions. © 2020, IFIP International Federation for Information Processing. 
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Clustering of Data that Quantify the Degree of Impairment of the Upper Limb 
in Patients with Alterations of the Central Nervous System 

Anaya L., Quinones I., Quijano Y., Bueyes V., Chong E., Ponce V. 

Conference Paper 

Previous studies have considered improving the classification procedures for motor impairment of 
the upper limb in patients with Central Nervous System alterations. This work compares two 
classification methods to be able to group the SSULF scale into five classes to have a better 
assessment, results showed that with the K-Means more than the 95% of the control group SALM 
values were correctly classified in SSULF 1 and with the Fuzzy C-means the 92%, so we can assume 
that the K-means method did a better classification for our purpose. © 2020 IEEE. 
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Collaborative learning for innovation education 

Sandland J.G., Wankerl A., Terminel A.Q., Capetillo A.J.C., Flores D.S. 

Conference Paper 

This paper describes a study on collaborative learning during a month-long innovation project 
course offered to a group of engineering, technology, and innovation students in the summer of 
2019. We present survey data aimed at understanding student attitudes and team performance 
dynamics, including the biggest challenges faced by students, the evolution of student confidence 
levels throughout the course, and the students' self-organization and team dynamics. Students 
reported high degrees of success in achieving the goals that they had for taking the class, as well 
as steadily increasing confidence across a wide variety of competencies relating to the innovation 
process. Students also generally reported successful project team experiences, although teams 
that had a clear idea of how to divide their time between team-based and individual work report 
better team functionality than those that did not. © 2020 IEEE. 
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Collaborative Networking to Enable Innovation and Entrepreneurship 
Through Open Innovation Hubs: The Entrepreneurship Learning Centre of 

Mexico City 

Miranda J., Rosas-Fernández J.B., Molina A. 

Conference Paper 

Collaborative Networks have shown to have a high potential as drivers of value creation; 
therefore, it is increasingly frequent to observe how organisations and governments are 
implementing collaborative networking to support their innovation processes and foster 
entrepreneurship in benefit to society. Consequently, it is observed that these implementations 
can contribute to accelerating the development of weaker local and regional economies, especially 
in developing countries. In this paper, it is presented the Open Innovation Hub of México City of 
the ECOS Network and how by applying collaborative networking, it is possible to foster both 
innovation and entrepreneurship. Also, the Learning Centre for Entrepreneurship in Mexico City as 
part of this Hub is described. Finally, a case study with an imparted teaching-learning program is 
presented. And so, there are described how by using the concepts of Open Innovation and 
Education 4.0 are designed and implemented specific teaching-learning programs to encourage 
the creation of new enterprises. © 2020, IFIP International Federation for Information Processing. 
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Communication device for people with cerebral palsy assisted with head 
movements 

Rodriguez-Valencia S.A., Nava-Tellez I.A., Covarrubias-Rodriguez M., Elias-Espinosa M.C. 

Conference Paper 

In this project we will address the design of a manipulated electronic Augmentative and 
Alternative Communication (AAC) device with simple head movements for Cerebral Palsy (CP) 
patients with level III or IV Viking Speech Scale (VSS) and a Gross Motor Function Classification 
System (GMFCS) level IV or V which means they are limited in their ability to control leg and arm 
movements and are therefore not candidates for the use of other conventional AACs. This was 
accomplished using a simple hierarchical word choice system as well as a inertia sensor mounted 
over the user’s ear with the support of 3D printing technology as its primary manufacturing 
process. © Springer Nature Switzerland AG 2020. 
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Comparative Analysis of Alpha Power Spectral Density in Real and Virtual 
Environments 

Romero-Soto F.O., Ibarra-Zárate D.I., Alonso-Valerdi L.M. 

Conference Paper 

The virtual reality (VR) technology has been able to emulate physical places with realistic details, 
useful for multiple areas such as rehabilitation, education, entertainment, etc. This is possible 
because virtual environments can emulate the sense of “presence” that the user undergoes in the 
real world. The present study aimed to compare the typical videogame “Power Solitaire” in both 
scenarios, real and virtual one, by monitoring presence by estimating the alpha power spectral 
density on 14 electroencephalographic channels. As well, it was used three questionnaires 
(“Immersive Tendencies”, “Presence”, and “Slater Usoh-Steed”) to check the level of Presence. For 
this study, seven volunteers were recruited, and an Occulus Rift Headset and a headset “Emotiv 
epoc” were used. The study showed that “Power Solitaire” videogame rendered in VR mode 
induced the similar sense of presence experienced in the real world in accordance with (1) a good 
movement and auditory response of VR, (2) high quality of user-system interaction, and (3) similar 
level of alpha neural synchrony over the frontal lobe, which reflects sensory decoding, level of 
attention, and readiness to perform a task. © 2020, Springer Nature Switzerland AG. 
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Comparative Evaluation of Reduced CMV-SVM Techniques for a Three-Phase 
ANPC Inverter 

Valdez-Carrera H.O., Vazquez-Guzman G., Sosa J.M., Martinez-Rodriguez P.R., Escobar G., Juarez-
Balderas M.A. 

Conference Paper 

Common mode voltage is an important issue in motor drive systems since its dynamics could 
produce leakage ground current reducing the machine lifetime. In order to contribute to reduce 
the effects of the leakage ground current, three-phase power inverters can be designed using 
dedicated pulse width modulation strategies. Space vector modulation technique is a commonly 
used continuous method due to its flexibility to implement different vector sequences. In this 
paper it is proposed a space vector based modulation technique to reduce common mode voltage 
in a three-phase ANPC inverter. An analysis and comparison regarding conventional space vector 
modulation techniques are performed. Numerical results are obtained to prove the feasibility of 
the proposed method. © 2020 IEEE. 
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Competency-based evaluation for creative and experimental immersion 
challenge 

Vazquez R., Ramirez F., Tostado M.A., Zarate A.S., Acuna A. 

Conference Paper 

Suffocating" is the name given to the transmedia interactive installation, product of the challenge 
that 28 students achieved in five weeks as part of the Immersion and Creative Experimentation 
Block (This document refers to Block as a multidisciplinary project with a design challenge and a 
scheme consisting of modules, which are evaluated by competencies). Based on the text 
"Redondillas" by Sor Juana Ines de la Cruz (1689), students seek to make the harassment that 
women experience on the street daily visible. This Block is part of the new Tec 21 educational 
model, as an educational innovation strategy of the Entrance to Creative Studies at Tecnologico de 
Monterrey (first year of undergraduate studies in creative and related disciplines). The Block is 
composed of four modules that cover Fundamentals of Design, Creative Writing, Audio visual 
Production and Volumetric Construction, with students profiles of architecture, design, digital art, 
communication, journalism, music production, Hispanic letters and educational innovation, they 
work in a collaborative and multidisciplinary way with their different profiles for five weeks, in 
which they develop transversal and disciplinary skills, which are co-evaluated among peers and 
evaluated in a collegial way by the professors of each module that makes up the Block, using 
Canvas and E-Lumen, as key tools in the process of qualifying and feedback to students. © 
International Conference on Engineering and Product Design Education, E and PDE 2020.All right 
reserved. 
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Computational Algorithms for Digital Twin Support in Construction 

Rausch C., Sanchez B., Esfahani M.E., Haas C. 

Conference Paper 

Use of computational algorithms in building information modelling (BIM) software such as 
Autodesk Revit and Rhinoceros comprise rule-based logical data flows that automate processes 
and computationally explore large decision space domains. The use of computational algorithms 
has traditionally been used by architecture firms but is starting to also grow in popularity 
throughout mainstream construction for automation of design tasks, as-built analysis, and for 
creation of parametric models. This paper demonstrates how computational algorithms can be 
used to support digital twins in construction and how these workflows can be used to converge on 
optimal and heuristic solutions to challenging problems. Two examples are explored in this paper. 
The first is a computational algorithm addressed at a complex geometric challenge in the 
processing of architectural cladding panels for manufacturing. The second example is a 
computational workflow comprised of algorithms that extract and process metadata in BIM for 
automated egress path compliance checking. Lessons learned from these examples demonstrate 
the power of computational algorithms for complex and highly repetitive design processes. 
Computational algorithms are proven herein to explore large decision space domains efficiently, 
and pre-emptively catch costly design/analysis errors. © 2020 American Society of Civil Engineers. 
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Computer supported collaborative learning. A peer-to-peer experience at the 
Ph.D. level 

Alberto Nava Lara S., Canchola González J.A. 

Conference Paper 

Learning, as a social phenomenon, is enhanced when it is achieved in a collaborative manner, such 
as through Computer supported collaborative learning, which involves interaction, 
communication, and collaboration among a group of people - mediated by technology - to achieve 
a common learning goal or to resolve a situation which requires a creative response. This paper 
includes a compilation of doctoral-level students' learning experiences and is written 
autonomously by two participants enrolled in an online course on comparative education. The 
objective of this paper is to describe the experiences and difficulties of implementing computer-
based collaboration as a didactic strategy at the postgraduate level, intending to test its 
pedagogical use. The research found that when information and communication technologies (ICT) 
are applied to educational processes, they induce transformations which affect both how 
individuals learn and the digital and informational competences they acquire. © 2020 ACM. 
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Configurators as a means to Leverage Customer-Centric Sustainable Systems 
- Evidence from the 3D-Printing Domain 

Rousseau M., Medini K., Romero D., Wuest T. 

Conference Paper 

Customer-centric strategies such as mass-customisation rely heavily on customer involvement 
such as co-designing products and services. In this sense, companies struggle to provide a better 
shopping experience by enabling technologies and Industry 4.0 practices. Online configurators are 
an example of these technologies that exist since decades but whose role in increasing value for 
the customer and the company is growing. This paper addresses the integration of sustainability 
preferences into configurators, with a focus on the 3D-printing domain. The basic ideas of this 
research work are, on one hand, that configurators can be enriched with readable and meaningful 
environmental indicators to increase customers environmental awareness based on the 
measurement of the impact of their choices, and on the other hand, such historical data about 
customer choices and orders available within configurators databases could support a more 
sustainable management of products and services portfolios. A case study-based research was 
developed in the 3D-printing domain exhibiting a high potential to support the rapid prototyping 
of customised products and thus helping to speed-up production ramp-up and time-to-market. 
The main findings include an initial proof-of-concept and several opportunities to further develop 
the configurator. © 2020 Elsevier B.V.. All rights reserved. 
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Connecting the Research Culture of Teachers to the Development of 
Undergraduate Student Competencies 

Coronel-Santos M.A., Ramírez-Montoya M.S. 

Conference Paper 

Higher-level educational institutions promote the development of research competencies to have 
a positive impact on the creation of knowledge. Studies on research competency are focused on 
the teacher, the student, the training process, or the results based on scientific production, 
opening up the possibility for investigations that integrate these elements. This document aims to 
present the current status of a research plan undertaken as a doctoral thesis on the study of the 
development of research competencies through the transfer of research culture from teacher to 
student within a training process. For the development of the research, a mixed study with a 
sequential design is proposed, allowing the analysis of quantitative and qualitative data together 
to provide a profound understanding of the studied phenomenon. The goal is that the results 
obtained will help establish the guidelines for a technology-based-assessment model that analyzes 
the formation of research competencies through the transfer of the research culture from the 
teacher to the student. These would guide the design of innovative training practices within 
contextual frameworks. The current state of this research accounts for the contributions to the 
theoretical framework and provides a first look at the methodology to construct the model. © 
2020 ACM. 
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Control of an unmanned surface vehicle based on adaptive dynamic 
programming and deep reinforcement learning 

Gonzalez-Garcia A., Barragan-Alcantar D., Collado-Gonzalez I., Garrido L. 

Conference Paper 

This paper presents a low-level controller for an unmanned surface vehicle based on Adaptive 
Dynamic Programming (ADP) and deep reinforcement learning (DRL). The model-based algorithm 
Back-propagation Through Time and a simulation of the mathematical model of the vessel are 
implemented to train a deep neural network to drive the surge speed and yaw dynamics. The 
controller presents successful simulation results validating the feasibility of the proposed strategy 
and contributes to the diversity of validated applications of ADP and DRL control strategies. © 
2020 ACM. 
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Crevice Corrosion Accelerated Test for Cylinder Head/Gasket/Monoblock 
Assemblies from Lightweight Engines Considering Overheating Effects 

Farfan-Cabrera L., Rodríguez-Bravo G., Vega-Moron R., Reséndiz Calderón C., Godínez-Salcedo J. 

Conference Paper 

Severe crevice corrosion occurring at the joint of cylinder head/gasket/mono-block from 
lightweight engines causes accelerated dissolution of lightweight material, in particular, in the 
cylinder head. It facilitates the linking of cooling vessels with the combustion chambers or oil 
vessels in both the cylinder head and monoblock. It is conductive to combustion of coolant or oil, 
and contamination of oil with coolant or vice versa, which is considered as catastrophic engine 
failure. Since crevice corrosion is dependent of assembly characteristics, coolant and engine 
operation conditions, full-scale tests are the most frequent alternative for this type of evaluations. 
Nonetheless, they are very long and expensive, and sometimes, unreliable. Alternatively, the 
standard procedure ASTM-G78 is widely used to evaluate accelerated crevice corrosion of 
different metallic materials under certain specified immersion conditions using a corrosive media. 
However, this method does not cover the characteristics and conditions existing at the cylinder 
head/gasket/mono-block joint. This paper presents an accelerated test consisting on three-
electrode cyclic potentiodynamic anodic polarization and polarization resistance standard tests 
using special assembly samples to replicate the actual cylinder head/gasket/mono-block joint 
conditions in a corrosive solution. Four lightweight materials (Al-Si-Cu alloys) extracted from 
different cylinder heads, and a typical cylinder head gasket were used to prepare the specimens. 
Before the corrosion test, samples were subjected to thermal cycles at 200 and 400°C, 
respectively, to replicate engine overheating situations. The test duration for each specimen, 
excluding sample preparation, was around 4 hours allowing the formation of localized crevice 
corrosion areas at the sealing gap of the samples while obtaining information of corrosion rate and 
electrochemical behavior. This test could be potentially used to evaluate a wide range of 
materials, gaskets, coolants, set or assembly parameters, etc., especially for engine durability 
purposes. © 2020 SAE International. All Rights Reserved. 
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Data-Driven Based Control Applied to DC Network Converters for Voltage Bus 
Stabilization 

Loranca-Coutino J., Villarreal-Hernandez C.V., Ruiz-Martinez O.F., Mayo-Maldonado J.C., Valdez-
Resendiz J.E., Escobar G., Rosas-Caro J.C., Guillen D. 

Conference Paper 

This paper focuses on the control design of DC-DC converters delivering power into energy 
distribution networks. The scenario where the destabilizers of the system called constant power 
loads (CPLs) are presented. The idea of the proposed scheme is to take advantage of the so-called 
persistency of excitation conditions, which is used to elaborate a controller without the need for 
large mathematical models. The proposed data-driven approach can guarantee stability by solving 
a set of Lyapunov Linear Matrix Inequalities (LMIs). The stabilizing control scheme was designed 
using the linear difference systems and quadratic difference forms (QdF) concepts of behavioral 
system theory. Besides, a comparison between simulation and experimental results are presented 
to validate the theoretical design and illustrate the benefits of this scheme. © 2020 IEEE. 
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DC-DC Buck Converter with an LC Filter for Battery Parameter Identification 

Sosa J.M., Lopez-Granados I., Vazquez G., Martinez-Rodriguez P.R., Escobar G., Juarez M.A., 
Langarica D. 

Conference Paper 

In this paper, the identification of the parameters of a battery model is addressed by measuring 
the current and voltage at the terminals of the battery and by using a moving window least square 
method in an online application. The battery is considered to supply a DC voltage reference to a 
dedicated load through a buck converter with an LC filter at the input. The converter output 
voltage is regulated through a conventional controller that ensures stability, sufficient damping 
and zero steady-state error at constant voltage references. The results of numerical simulations 
show that the presented scheme is capable of identifying battery parameters such as internal 
resistance, battery capacity and the time constant of an RC network when referring to an 
equivalent electric circuit model that considers the battery relaxation effect. © 2020 IEEE. 
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Deep Learning for Weather Classification from a Meteorological Device 

Galicia N., Sánchez-Delacruz E., Biswal R.R., Nakase C., Mejía J., Lara D. 

Conference Paper 

In order to realize climate prediction or weather forecast, there exist large and expensive 
meteorological stations which monitor various weather variables, such as temperature, wind 
speed, humidity, etc. However, these prediction systems are deployed to monitoring urban zones 
or large population areas. Therefore, predictions for communities far from urbanization are in the 
practice, imprecise. Currently, these inaccurate predictions for the climate changes, affect the 
agriculture in several areas, due to inadequate planning by the farmer, which is based on a priori 
knowledge that the inhabitants have with the experience from the observation of the climate 
behavior, action that is highly imprecise and unpredictable. Therefore, in this work, for a more 
accurate weather forecast in rural regions, a portable low-cost meteorological device is proposed, 
which using suitable sensors measures and record the weather variables such as temperature, 
humidity of the air, luminosity, rain, humidity, and atmospheric pressure. Using these weather 
data, a classification of the target class set {rainy, cloudy, sunny}, is made based on the parameters 
obtained through the device. Then, using a combinations of assembled algorithms with deep 
learning, optimum results are obtained with the following classifiers: MultiClassClassifier 
Multilayer perceptron, using the sampling criteria 2/3-1/3, cross validation and representative 
sample. The classification results are comparable and competitive, with respect to those reported 
in the state-of-the-art, and stands out by distinguishing the target classes with a high degree of 
precision. © 2020, Springer Nature Switzerland AG. 
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Design and Development of 3D Printed Electromyographic Upper Limb 
Prosthesis 

Vazquez O., Alfaro-Ponce M., Chairez I., Arteaga-Ballesteros B. 

Conference Paper 

Three-dimensional printed prostheses have gain popularity due to their cost, customization 
capabilities and rapid prototyping, which allows researchers to implement over them various 
control and classification techniques that make them more functional for the users. This paper 
presents the design, construction and instrumentation of an electromyographic (EMG) active 
upper limb prosthesis, with a set of distributed PD controllers that ensures tracking of trajectories 
corresponding to different arm movements. The proposed rehabilitation device employs an 
artificial neural network to exert the classification of EMG signals which drive the activity of the 
prosthesis. The classifier defines the reference trajectories which must be tracked by the PD 
controllers. Finally, the complete integration of the system is presented, as well as the results 
obtained by each of its parts. © 2020, Springer Nature Switzerland AG. 
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Design for Inclusion and Diversity: Developing Social Competencies in 
Engineering Education 

Garay-Rondero C.L., Salinas-Navarro D.E., Calvo E.Z.R. 

Conference Paper 

This research proposes a novel method to design didactic products that favor the social inclusion 
of people with disabilities by creating learning experiences for engineering students that develop 
disciplinary and personal competencies. This manuscript briefly describes the notions of inclusion, 
diversity, and urgency to foster community equality, involving governments, companies, and 
society. We propose a methodology based on Experiential Learning, Challenged-based Learning, 
and Competency-Based Education to impart learning experiences that ignite awareness of social 
inclusion competencies and lead to improved learning outcomes. The methodology describes the 
design application for inclusivity, showing the interactions of students in different civil 
partnerships and institutions that support the needs of people with visual impairment, Down 
Syndrome, and Alzheimer’s. The Results section discusses the participation of students in the 
learning experiences at host institutions that facilitated their involvement to understand social 
needs and then contribute to the design and production of supportive products. © 2020, The 
Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature Switzerland 
AG. 
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Design of interactive learning cyber-physical tools for mechanical design 
engineering courses 

Roman-Flores A., Cuan-Urquizo E., Ramirez-Mendoza R., Vargas-Martinez A., Lozoya-Santos J., 
Urbina-Coronado P.D., Morales-Menendez R. 

Conference Paper 

This document presents the methodology to implement a project of innovation in the classroom 
for the course of analysis and synthesis of mechanisms using 3D prototypes that can assist in 
understanding theoretic concepts that require spatial abilities. This project was conducted with 
faculty and students that generated different types of models that were improved through 
iterative exercises of design and experimentation. The application of this project was based on the 
experiential learning methodology and principles from the Montessori philosophy. © 2020 IEEE. 
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Designing Hybrid Learning Programs in Higher Education by Applying 
Education 4.0: The Innovation Challenge Bootcamp as Case Study 

Miranda J., Molina A. 

Conference Paper 

Today, new teaching-learning programs are emerging in response to the current demands and 
dynamics of society. These new programs have been adapted to become increasingly agile, 
flexible, and responsive. They have also involved innovative practices and new learning methods, 
as well as implemented emerging technologies to accommodate the diverse needs of learners. In 
this work, the design of new hybrid learning programs is addressed. For this design process, the 
concept of Education 4.0 has been taken as a reference. The Innovation Challenge Bootcamp as a 
hybrid learning program applied in Higher Education is presented as a case study. © 2020 IEEE. 
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Designing the Curriculum for the 4IR: Working the Case of Biology and 
Sustainable Development in Bioengineering Courses 

Membrillo-Hernández J., Molina-Solís E.G., Lara-Prieto V., García-García R.M. 

Conference Paper 

The Fourth Industrial Revolution (4IR) is a widely discussed concept even at levels such as the 
World Economic Forum (WEF). The need for higher education to respond to this is urgent, since 
the power of new 4IR technologies on positive social impacts or devastating damage to the 
environment is already upon us. Substantial changes to the science and technology curriculum are 
required to allow students to develop skills in the specific areas of Biotechnology, Genomics, Data 
Science, Artificial Intelligence, Robotics, Sustainability and Nanomaterials. Biotechnology and 
Sustainability are gaining more interest in all sectors, including education. Sustainable 
Development is one of the transversal knowledge and skills in the world of Engineering that has 
the potential to redesign education in the 4IR. In this study, we present the results of the 
implementation of a subject, Biology and Sustainable Development, available for all the academic 
programs of engineering within the framework of the new model Tec21, a flexible educational 
model. Our results show that granting the subject in the classroom either in person or in a 
synchronous digital system through FIT courses (Flexible, Interactive, and Technology) is of great 
importance for future studies of engineering students, regardless of the program they are enrolled 
in. Only the design of this type of materials based on the 4IR can prepare students for the new 
challenges facing the Engineering of the 21st Century. © 2020, Springer Nature Switzerland AG. 
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Detecting suspicious behavior on surveillance videos: Dealing with visual 
behavior similarity between bystanders and offenders 

Martinez-Mascorro G.A., Carlos Ortiz-Bayliss J., Terashima-Marin H. 

Conference Paper 

Suspicious behavior is likely to threaten security, assets, life, or freedom. This behavior has no 
particular pattern, which complicates the tasks to detect it and define it. Even for human 
observers, it is complex to spot suspicious behavior in surveillance videos. Some proposals to 
tackle abnormal and suspicious behavior-related problems are available in the literature. 
However, they usually suffer from high false-positive rates due to different classes with high visual 
similarity. The PreCrime Behavior method removes information related to a crime commission to 
focus on suspicious behavior before the crime happens. The resulting samples from different types 
of crime have a high-visual similarity with normal-behavior samples. To address this problem, we 
implemented 3D Convolutional Neural Networks and trained them under different approaches. 
Also, we tested different values in the number-of-filter parameter to optimize computational 
resources. Finally, the comparison between the performance using different training approaches 
shows the best option to improve the suspicious behavior detection on surveillance videos. © 
2020 IEEE. 
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Detection of carbapenems resistant k-mer sequences in bacteria of critical 
priority by the world health organization (pseudomonas aeruginosa and 

acinetobacter baumannii) 

Barlandas-Quintana E.A., Martinez-Ledesma J.E. 

Conference Paper 

Antimicrobial resistance (AMR) (or drug resistance) is a natural phenomenon where 
microorganisms change their molecular, physical, or chemical structures to resist the drugs 
created by infections. The World Health Organization (WHO) had released for the first time a list of 
Multidrug-Resistant Bacteria (MRB) that pose the greatest threat to human health, and for which 
new antibiotics are desperately needed. Acinetobacter baumannii and Pseudomonas aeruginosa 
resistant to carbapenems are part of the Gramnegative group non-fermenting bacilli with critical 
priority according to the WHO. For this, the research final purpose was to create and train a 
bioinformatic study capable of finding critical k-mers that could differentiate those strains of P. 
aeruginosa and A. baumannii resistant to carbapenems. At the end, two sets of k-mers for both 
pathogens were obtained. Three Machine Learning algorithms were performed to prove the use of 
these k-mers in antimicrobial prediction Random Forest, Adaboost, and Xgboost. For 
Pseudomonas aeruginosa, an accuracy of 0.8 was obtained using Random Forest, an accuracy of 
0.92 using Adaboost, and an accuracy of 0.84 when using Xgboost. In the case of Acinetobacter 
baumannii, an accuracy of 0.98 was obtained when using Random Forest and an accuracy of 0.99 
when using Adaboost or Xgboost. To investigate the sequences of the k-mers obtained, the 
National Center for Biotechnology Information (NCBI) Basic Local Alignment Search Tool BLAST 
was used. Twenty sequences built with the k-mers were investigated for each bacteria. For A. 
baumannii, 18 out of 20 sequences represented a key sequence in antibiotic resistance. In the case 
of P. aeruginosa, 16 out of 20 sequences represented a key sequence. Further investigation over 
these sequences can be applied in creating new directed antibiotics or detecting easily resistant 
strains of Pseudomona aeruginosa or Acinetobacter baumannii resistant to carbapenems. © 2020 
IEEE. 
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Deterministic Radio Channel Characterization for Near-Ground Wireless 
Sensor Networks Deployment Optimization in Smart Agriculture 

Klaina H., Picallo I., Iturri P.L., Azpilicueta L., Celaya-Echarri M., Aghzout O., Falcone F., Alejos A.V. 

Conference Paper 

In this paper, a deterministic propagation modeling for wireless sensor networks in agriculture 
fields is presented. The impact of corn and potato fields on near ground radio propagation is 
analyzed by means of an in-house 3D Ray Launching Simulator. Corn and Potato fields models 
have been developed taking into account the dielectric properties of each and every component of 
the field, as well as it morphology. Analyzing and understanding the influence of these fields on 
the wireless propagation is one of the important keys to the deployment of an optimal low cost 
WSN in smart agriculture. © 2020 EurAAP. 
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Developing Reasoning Competencies in a Short Introductory Engineering 
Physics Course 

Neri L., Robledo-Rella V., Noguez J., Garcia-Castelan R.M., Gonzalez-Nucamendi A. 

Conference Paper 

This Innovative Practice Full Paper presents the implementation of a scenario posed to freshman 
engineering students taking an Introductory Physics short course related to Kepler's Laws for 
planetary motion. The objective is to guide them to structure a coherent explanation for this 
scenario. The above is part of the realization of a new educational Tec21 model that Tecnologico 
de Monterrey has started, where the whole curriculum is focused on challenge-based learning. 
The emphasis is given to the development of student competencies when real-life situations are 
faced, in contrast to traditional lecture-based programs. In order to evaluate the student 
achievement of this competence, a final exam was applied including both standard end-of-the-
chapter problems and questions that required higher argumentative thinking levels. The latter was 
aimed to assess the reasoning followed by students when prompted to analyze different situations 
from an initial standard context. For a sample of 319 students, it was found that students overall 
got grades about 20% smaller in the argumentative questions, as compared to the knowledge 
questions. This can be explained in part due to the fact that most students are only beginning to 
develop such higher level reasoning and thinking competencies. These results suggest the need to 
design learning strategies to reinforce the students' reasoning processes. © 2020 IEEE. 
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Development of an N-Propanol Mechanism and Its Application on HCCI 
Engine Simulations 

Prince J.C. 

Conference Paper 

In this work a reduced n-propanol mechanism was obtained and implemented in the numerical 
simulation of the combustion process of n-propanol/air mixtures in a homogenous charge 
compression ignition (HCCI) engine. The first step of the research was the development of a 
reduced model of chemical reactions. For that purpose, twenty chemical reactions are identified, 
as well as their corresponding reaction constants, that when coupled to the reduced base 
mechanism (the San Diego mechanism) that covers up to n-butane and does not include this 
biofuel, can simulate combustion phenomena of n-propanol. The methodology considers 
extensive recent literature on detailed chemical kinetics of this biofuel and the chemical kinetics 
reduction is based on sensitivity analysis and steady-state approximation on the appropriate 
chemical species. Modeling comparison tests with experiments for flame propagation and ignition 
times at high temperatures for stoichiometric mixtures are reported, which supports and validates 
this model of chemical reactions. Then, this reduced mechanism was implemented for testing its 
effectiveness to simulating HCCI internal combustion engines. The results of the simulation show 
that the auto-ignition of the mixture depends on its inlet temperature to the combustion chamber 
of the HCCI engine. Thus, the use of reduced chemical models instead of detailed fuel mechanisms 
will allow more complex simulations of HCCI-Type engines with the advantage of saving in 
computational time. © 2020 SAE International. All rights reserved. 
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Digital education in times of COVID-19: The experience of medical educators. 

Beltran-Sanchez J.A., González-Treviño I.M., Dominguez A. 

Conference Paper 

Medical and health education is characterized by its situated teaching, where students develop 
their competencies in the clinical field and where the interactions between the teacher, the 
student, and the patient play a vital role in academic success. The outbreak of the new coronavirus 
(COVID-19) has forced many schools worldwide to change their teaching model, moving from face-
to-face to virtual instruction (online education), which for the educator in medicine and health 
sciences has resulted in breaking the teaching paradigm towards the use of technology. The 
objective of this research is to describe the perception of the professors in the School of Medicine 
and Health Sciences in Tecnologico de Monterrey about their transition to distance education 
during the period of the health contingency. The research presented uses a quantitative method 
with a non-experimental design and descriptive analysis. In this study participated 141 medical 
and health educators. The results indicate that the participants have experienced a paradigm shift 
in the integration and appropriation of technology, being able to recognize advantages and 
disadvantages and break with pre-established beliefs. This study concludes that the model 
established by the university accomplished its purpose, leading to the adoption of technology by 
professors and the establishment of a favorable environment for academic continuity. Moreover, 
this study points to better acquisition of knowledge for Faculty Development by identifying 
strengths, opportunities, weaknesses, and threats. © 2020 Association for Computing Machinery. 
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Digital Pyramid: An approach to relate industrial automation and digital twin 
concepts 

Cortes D., Ramirez J., Villagomez L., Batres R., Vasquez-Lopez V., Molina A. 

Conference Paper 

The so-called fourth industrial revolution has brought different technologies to aid in the 
launching of new products, automation of manufacturing process and designing of intelligent 
manufacturing systems to monitor and control activities inside the factories. One recurrent 
challenge of the industrial sector is to evaluate multiple scenarios to make decisions at different 
levels of the business model. Innovative technologies and tools are used to provide solutions to 
existing gaps in current manufacturing systems. The evaluation of scenarios is used to manage 
risks, costs, prepare for upcoming work and forecast demand. Thus, the use of Digital Twin (DT) 
has proven its value covering the simulation and creation of virtual environments without the 
physical investment needed. With emergent technologies comes to a great responsibility for 
institutes to prepare undergraduate students in the development of novel skills, thus, technologies 
should be adapted and included into the teaching-learning process to aid the adoption from 
educational to the industrial sector. In this work, it is shown how the adoption of DT has been 
used to teach industrial concepts such as the automation pyramid, the programming of 
programmable logic controllers PLC and the exchange of information through industrial networks 
along with the concepts that constitute digital twins, such as digital master, digital shadow and 
modelling through system dynamics. Besides, the general vision of how digitalization is 
understood aligned to the vision of education 4.0 and applied to teach a tool to reduce the time 
for decision making into the industrial sector. © 2020 IEEE. 
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Discovering Action Regions for Solving the Bin Packing Problem through 
Hyper-heuristics 

Silva-Galvez A., Orozco-Sanchez J., Lara-Cardenas E., Ortiz-Bayliss J.C., Amaya I., Cruz-Duarte J.M., 
Terashima-Marin H. 

Conference Paper 

Hyper-heuristics represent an innovative method for solving hard combinatorial problems such as 
the Bin Packing Problem. In this work, we propose a solution model that incorporates insights 
from unsupervised learning to produce solvers that base their decisions on maximizing a reward. 
The solution model takes the form of a hyper-heuristic. As the search progresses, this strategy 
chooses among different heuristics, adapting the solution process to the current problem state 
under exploration. The proposed model relies on the k-means clustering algorithm to identify the 
centroids of what we define as 'action regions' (regions where we can recommend one particular 
heuristic). To recommend a heuristic in such action regions, we use a simple yet useful reward-
based approach that analyzes the performance of individual heuristics. Then, the hyper-heuristic 
(a collection of action regions) decides which heuristic is the most suitable one to apply given one 
specific problem state. The experimental setup was carried out on a total of 580 bin packing 
instances with promising results. © 2020 IEEE. 
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Dispositional Envy, Satisfaction with Life and Images Shared on Instagram by 
University Students 

Valerio-Ureña G., Gómez A.L.M., Flores G.V. 

Conference Paper 

Due to its pervasiveness, social networking sites (SNS) have a substantial impact on their users' 
lives. Studies have found an association between the use of SNS with both positive and negative 
effects. The level of satisfaction with life and dispositional envy were measured and compared to 
the content shared on Instagram by 86 Mexican university students. For this purpose, a total of 
15,897 images were collected and analyzed with an image recognition software. Lastly, images 
were categorized. Results show 1) a negative correlation between envy and participants' levels of 
satisfaction with life; 2) satisfaction with life levels decreased, although minimally, for each image 
of the categories of Nature and Properties; and 3) levels of envy increased for each image from the 
categories of Education and Properties, and decreased for each image categorized under the 
Business and People categories. We conclude that Instagram provides a fertile ground to develop 
research on human behavioral fields, including education. © 2020 ACM. 

Valerio-Ureña G., Gómez A.L.M., Flores G.V., (2020). Dispositional Envy, Satisfaction with Life and Images 
Shared on Instagram by University Students. Proceedings of: ACM International Conference Proceeding 
Series, pp. 196-199, Association for Computing Machinery, ISBN: 9781450377058.



Distance education an alternative for the training of engineers  
of indigenous communities 

Toriz E.G., Loma A.B., Aparicio M.P., Dehesa J.M. 

Conference Paper 

Distance education is an alternative for the training of engineers and represents an opportunity in 
equity for young Mexicans in communities with difficult access to higher education. The state of 
Oaxaca is characterized by having highly marginalized towns and with an arduous way to get 
there, so pursuing a university degree is expensive and difficult to reach. The Valle de Etla 
Technological Institute is the only one in the state that provides distance education and with a lot 
of effort has managed to establish NODES in four different regions serving a total of 978 young 
people enrolled. Students can choose between four educational programs Business Management 
Engineering (IGE), Community Development Engineering (IDC), Industrial Engineering (II) and 
Renewable Energy Engineering (IER). The Technological Institute of Valle de Etla is committed to 
teaching its study programs with excellence, so it is required to invest significant resources and 
efforts in its development and quality, so the objective of this research work is to present the 
results of evaluating the Efficiency parameters of the distance modality and compare them with 
those of schooling to continue in a process of continuous improvement. It was found that there is 
no significant difference between the two modalities. © 2020 Latin American and Caribbean 
Consortium of Engineering Institutions. All rights reserved. 
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Distributed System Based on Deep Learning for Vehicular Re-routing and 
Congestion Avoidance 

Perez-Murueta P., Gomez-Espinosa A., Cardenas C., Gonzalez-Mendoza M. 

Conference Paper 

The excessive growth of the population in large cities has created great demands on their 
transport systems. The congestion generated by public and private transport is the most 
important cause of air pollution, noise levels and economic losses caused by the time used in 
transfers, among others. Over the years, various approaches have been developed to alleviate 
traffic congestion. However, none of these solutions has been very effective. A better approach is 
to make transportation systems more efficient. To this end, Intelligent Transportation Systems 
(ITS) are currently being developed. One of the objectives of ITS is to detect congested areas and 
redirect vehicles away from them. This work proposes a predictive congestion avoidance by re-
routing system that uses a mechanism based on Deep Learning that combines real-time and 
historical data to characterize future traffic conditions. The model uses the information obtained 
from the previous step to determine the zones with possible congestion and redirects the vehicles 
that are about to cross them. Alternative routes are generated using the Entropy-Balanced kSP 
algorithm (EBkSP). The results obtained from simulations in a synthetic scenario have shown that 
the proposal is capable of reducing the Average Travel Time (ATT) by up to 7%, benefiting a 
maximum of 56% of the vehicles. © 2020, Springer Nature Switzerland AG. 
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Driving cycle and emission factors in high-altitude cities: Riobamba case 

Montufar P., Huertas J.I., Cuisano J. 

Conference Paper 

In this work we report the driving cycle obtained for a tropical city located at high altitude and the 
emission factors of the vehicles that circulate in this city. For this purpose, the operation of 20 light 
vehicles was observed, of the 10 vehicle manufacturers with the highest demand in the town, 
powered by 92 and 87 octane gasolines. A Global Positioning System (GPS), a portable vehicle 
emissions analyzer and an interface to access information from the Electronic Control Module 
(ECM) through the On-Board Diagnostic (OBD) system were used. Simultaneous second by second 
measurements of position, speed, fuel consumption, tailpipe emissions of CO2, CO, THC, NOx, O2 
were obtained for 8 months. Based on this database, the representative cycle was obtained by 
means of the micro trips method, which has a duration of 800 ± 60 seconds and an average speed 
of 22 km/h. Additionally, it was obtained that the average fuel consumption of the vehicles was 
13.3 km/l and the CO and NOx emissions factors were 4 and 0.28 gr/km, respectively. These values 
are similar to those observed in other cities. © 2020 IEEE. 
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Educational and Social Entrepreneurship of Future Teachers in the 
Framework of Open Education and Sustainable Development 

Montes-Martínez R., Ramírez-Montoya M.S. 

Conference Paper 

Entrepreneurship in education must be observed from the viewpoint of creation, generation of 
ideas, and implementation of pedagogical innovations that allow teachers to develop their 
potential as entrepreneurs and manage the development of entrepreneurial skills in students. The 
purpose of this document is to present the current status of a research plan for a doctoral thesis 
concerning training for the development of educational and social entrepreneurship competences 
in future teachers by implementing training models with open, experiential education, using 
educational resources, open practices, and evidence aimed to create innovation and generate 
social value. To understand the problems on which the research topic focuses, we present an 
advance of the literature review, as well as the proposal for the design of a mixed-integrated 
methodology that embeds an explanatory sequential method to collect quantitative and 
qualitative data. With the results, we hope to propose an innovative training model that links the 
professional training of teachers with educational and social entrepreneurship competences that 
contribute to sustainable development. The progress of this research to date shows the 
theoretical contributions underlying our theoretical framework and the methodology. © 2020 
ACM. 
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Educational Innovation Supported by ICT to Identify Entrepreneurial Skills in 
Students in Higher Education 

Portuguez Castro M., Gómez Zermeño M.G. 

Conference Paper 

It is indisputable that society is facing a time of great change and uncertainty toward the future. 
The situation around the world due to contingency has generated disruptions in all fields, and 
education is no exception. The digital transformation of educational institutions has increased 
vertiginously at all levels of instruction. The current reality leads organizations to worry about 
finding a way to train people with relevant skills that allow them to deal with the challenges that 
lie ahead. So, universities play an important role in the development of competencies that equip 
their graduates not only to enter the labor market but also to generate new employment options 
through entrepreneurship that contributes to the solution of major global problems. The purpose 
of this document is to present a doctoral thesis project that contributes to educational innovation 
based on technologies that identify entrepreneurial skills in university students. This study 
followed a design-based research methodology in which different quantitative and qualitative 
instruments were applied to collect data supportive of the objectives that had been set. It was 
found that this project contributes by analyzing the students' profiles to identify and understand 
better their entrepreneurial skills and interests and strengthening them transversally throughout 
their careers through connection with the university entrepreneurial ecosystem. The results show 
it is possible to develop an e-learning educational model that can be scaled to other contexts and 
contribute to the development of an entrepreneurial spirit, a competency that is difficult for 
students to achieve. © 2020 ACM. 
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Effect of solvent polarity during electrodeposition of asphaltenes from a 
Colombian oil in the presence of a magnetic field and magnetic nanoparticles 

Roa M., Amaya I., Correa R. 

Conference Paper 

This work focuses on analyzing the electrokinetic behavior of asphaltenes of extra heavy oil. For 
this, electrodepositions were carried out in asphaltene solutions (4 %w/w) with two solvents of 
different polarities: toluene and chloroform. In addition, we worked with different magnetic fields, 
and the effect of adding 1% w/w of magnetic nanoparticles was analyzed. The asphaltenes were 
extracted with heptane and were characterized by infrared and ultraviolet visible spectroscopy. In 
the case of toluene, the initial adsorption (without fields) was 4 mg in both anode and cathode. By 
using an electric field (100 V/m) the deposits increased to 6 mg (anode) and 5 mg (cathode). 
However, when using a static magnetic field of 0.1 mT, no changes were observed. But, by 
modifying said field by a dynamic one (0.1 mT and 60 Hz), 15 mg (anode) and 19 mg (cathode) 
were obtained. Moreover, the addition of nanoparticles (previously characterized by scanning 
electron microscopy and X ray diffraction) changed the behavior, worsening in the absence of 
fields, and improving only in the presence of the dynamic field (104 mg, 26 mg in anode and 
cathode, respectively). Similar results were obtained when using chloroform. Thus, the best 
performance was obtained by using a dynamic magnetic field. By not considering the 
nanoparticles, total deposits increased more than 14 times (102 mg versus 7 mg). However, 
considering them, the increase was greater than 30 times (302 mg versus 10 mg). Therefore, we 
consider that adding nanoparticles, and supporting the electrodeposition process with a dynamic 
magnetic field, is an alternative that must be included to improve process performance. © 2020 
Published under licence by IOP Publishing Ltd. 
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Efficient and Intelligent Attack Detection in Software Defined IoT Networks 

Zhang Y., Xu J., Wang Z., Geng R., Choo K.-K.R., Perez-Diaz J.A., Zhu D. 

Conference Paper 

With the increasing deployment of Internet of Things (IoT) in various domains (e.g., smart 
buildings and critical infrastructure protection), the limited capabilities on such devices introduce 
significant security vulnerabilities, especially when considering their integration with Software 
Defined Network (SDN) to provide flexible services. In this paper, we investigate efficient attack 
detection techniques for such software-defined IoT (SD-IoT) networks. First, we simulate 
commonly utilized attacks, such as SYN, ping flood, UDP port scan and UDP flood, using Mininet-
WiFi for a given SD-IoT topology and collect representative datasets with Wireshark. Then, 
focusing on Random Forest (RF) machine learning models, we study the effects of various feature 
sets (e.g., IPs and ports) on the detection accuracy for different attacks. Moreover, the effects of 
RF configurations (i.e., forest size and tree depth) on the detection accuracy and run-time 
overheads are also evaluated. In addition to our collected datasets, two known IoT datasets were 
also used. The results show that RF can achieve high detection accuracy with the selected feature 
sets for the considered attacks. Moreover, the detection accuracy of RF decreases only slightly 
with reduced forest sizes (e.g., fewer trees or less depth) where the run-time overheads can be 
significantly reduced. This demonstrates the utility of the studied techniques in resource-
constrained IoT networks. © 2020 IEEE. 
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Elementary SU(2) Operations to Manipulate the Entropy in Large 2-Level 
Quantum Systems 

Delgado F. 

Conference Paper 

SU(2) operations are recurrently required in quantum information because of their simplicity. The 
SU(2) formalism states that quantum systems can be controlled easily, step by step, by means of 
such operations if convenient vector bases (normally composed by entangled states) are used as 
grammar. In this work, we explore the entanglement gained under such operations for the classes 
GHZ and W, as two well known representatives of maximal entangled states for larger systems. © 
Published under licence by IOP Publishing Ltd. 
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Elements of students' expectation towards teacher-student research 
collaboration in higher education 

Abbas A., Arrona-Palacios A., Haruna H., Alvarez-Sosa D. 

Conference Paper 

In academia, the teacher-student relationship relies on research collaboration, and this topic is 
considered important in the field of higher education. In university-offered programs, research 
collaboration hinges on what teachers and students expect from each other. Teachers expect 
better learning outcomes from students, while students expect expertise, support, and balance 
between creativity and criticism during their study period. This literature review-based research 
study explores teacher-student research collaboration where teachers and students interact with 
each other. Research articles written in the last five years were accessed from university databases 
for this study. This research work highlights and provides guidelines to competent authorities of 
higher educational institutions and research experts on the basic elements of research 
collaboration among teachers and students. Such guidelines promote better learning outcomes, 
such as academic and research achievements. The findings of this study mention teacher-student 
elements that help students in gaining academic achievements and teachers in publishing more 
work for a successful academic research career. This study sheds light on student expectations of 
teacher-student research collaboration. They expect expertise, support, creativity, and criticism 
from the teacher in academic research collaboration. © 2020 IEEE. 
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Embedded Librarian as an Online Learning Innovation 

Paredes S.G., De Jesús Jasso Peña F. 

Conference Paper 

This study aimed to know the impact of an embedded librarian on the development of meta-
literacy skills and conceptual evolution in higher education students. The study took place inside 
two online education field courses and was framed into a mixed methods approach with self-
developed questionnaires (pretestposttest) about conceptual evolution. Seeking to improving 
conceptual evolution, an online workshop based on the consolidated standards required to 
develop meta-literacy skills in higher education students was developed and students were invited 
to join voluntarily. The final sample was composed by 61 students from different Latinamerican 
countries. Findings demonstrated the relevance and favorable impact of having an embedded 
librarian in regular courses improving both aspects: metaliteracy skills development and 
conceptual evolution. It was also remarkable the importance of having a good sense of community 
and teamwork between teachers and librarians in order to succeed in this kind of strategies. © 
2020 ACM. 
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Emerging technologies for the proposal and design of a MOOC on social 
entrepreneurship 

Ramirez-Montoya M.-S., Gonzalez-Padron J.-G., Muzquiz-Flores M., Gonzalez-Garcia A., Romero-
Rodriguez J.-M., Aznar-Diaz I. 

Conference Paper 

Emerging technologies such as virtual reality and mixed reality are an educational resource that 
attracts students' attention and increases their interest in the content presented. The application 
of this technology to a MOOC course makes the proposal to motivate students really interesting. 
This paper presents the proposal and design of a MOOC course on social entrepreneurship that 
integrates virtual reality and open educational resources. Furthermore, the methodology used in 
the course is based on the Learning Environment Modeling Language (LEML). This makes it really 
attractive to the public, while improving the traditional content of a training course. Finally, the 
main findings and implications of the training course on competence in social entrepreneurship 
and its relation to the development of Sustainable Development Objectives are discussed. © 2020 
IEEE. 
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Emotional Tools Design: A Project to Increase Empathy, Engagement and 
Interest in Industrial Design Students 

Rojas J.-C., Muniz G., Higuera-Trujillo J.L. 

Conference Paper 

Empathy is the ability of people to identify emotional aspects of others. A fundamental aspect to 
teaching in design education must be empathy. This paper presents the design process of an 
emotional tools using emoticons or emojis for evaluated products as educational exercise. The 
dynamics behind of the tool is the empathy experimented during the develop of the emojis 
characters. The project was implemented in the second period of the second year, with an 
execution time of 5 weeks. A series of surveys were conducted to assess perception of aspects 
such as utility, novelty, sensitivity and relevance of the project, in addition to knowing the progress 
of empathy evoked by the students dynamic. The results revealed the following findings: The 
opinion of 25 students describe their wide acceptance of this project methodology. Students 
considered the relevance of assessment processes, their recommendation to use those processes, 
and invited other students to develop it. Also, student s positive perception about utility, novelty, 
sensibility and relevance of project dynamics are not determined by acceptance of this type of 
project. The preliminary results suggest that this educational exercise has the potential to cultivate 
or train empathy and other skills in design and engineering students. © 2020 ASME. 
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Empower saving energy into smart homes using a gamification structure by 
social products 

Mendez J.I., Ponce P., Mata O., Meier A., Peffer T., Molina A., Aguilar M. 

Conference Paper 

The users' behavior in a house impacts the amount of electrical energy consumption in the 
electrical products of the household; therefore, energy consumption can be optimized by using 
sense, smart and sustainable products (S3) as Social Products (SPs) for saving energy in the 
housing. The SPs communicate between devices and consumers through game design elements 
known as gamification that can yield behavioral changes in users. Furthermore, behavioral models 
can shape human behavior to motivate the individual to achieve a specific target, like saving 
energy. For the energy consumption reduction in households, it is proposed a structure with SPs 
that uses a gamification Human Machine Interface in each device to communicate between 
products and consumer in a Smart Home (SH). In this descriptive paper, it is proposed a three-
steps structure that applies to every social product. First, it requires the classification of the type 
of end-user, the behavior, and usability problems when the product is deployed. Then, through 
the analysis of fuzzy logic, either type 1 or type 2, it is proposed which housing gamification 
elements best tailors the interface for each appliance. Finally, the application sends stimulus to 
individuals to test their performance and motivation to use each social product. After every social 
product has its proper gamification, it is possible to have interconnected SPs to get a Gamified SH. 
Besides, this Gamified SH could communicate with other Gamified Smart Homes to obtain a 
Gamified community. © 2020 IEEE. 
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Empowering women's digital literacy with transformative learning: Reducing 
the gap in the T of STEM 

Santillan-Rosas I.M., Heredia-Escorza Y. 

Conference Paper 

There is no doubt that the world of science is evolving rapidly, opening the door to potential new 
research that aims to secure a better future for humanity as a whole. However, scientists all over 
the world have identified a common problem all over the globe: There is a strong gap in the world 
of STEM (Science, Technology, Engineering and Math). Statistics gathered through numerous 
research show that women make up a lesser percentage in the workforce, and girls and women 
are limited in their training to delve into these fields of study. The project described and presented 
in this manuscript is one of these efforts: The Women in Action project had a specific goal: To help 
women in vulnerable situations to develop their digital and entrepreneurship skills in Monterrey 
and Tijuana, Mexico. The workshop was active during the years 2017 to 2019. This document 
describes the core elements of the program, it's theoretical framework and some of the results 
gathered from video interviews and field notes taken by the facilitators during its active period, in 
order to help share the experience and lessons gathered through the extension of this project. The 
core message that wants to be delivered through this document is the following: If given the 
opportunity, women from diverse backgrounds demonstrated a fierce thirst for knowledge to 
hone their digital literacy skills. More efforts to provide these sorts of opportunities in the future 
will definitely have an impact in the long run if we want to reduce the gap of STEM. © 2020 ACM. 
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Energy Management Strategy for Ultracapacitors in Hybrid Electric Vehicles 

Villarreal-Hernandez C., Loranca-Coutino J., Ruiz-Martinez O.F., Mayo-Maldonado J.C., Valdez-
Resendiz J.E., Rosas-Caro J.C., Escobar-Valderrama G., Del-Valle-Soto C. 

Conference Paper 

Electric vehicles EV are attracting attention due to their environmentally friendly operation; they 
market penetration may require the installation of a large number of charging stages, which is 
expensive and challenging from the logistic point of view. Hybrid electric vehicles HEV, may get 
charged from different sources which makes a flexible operation, the combination of a fuel cell, a 
battery, and an ultra-capacitor represents a plausible solution, ultracapacitors provide the power 
density required for the acceleration, and the fuel cell provides the energy density required to 
have a good autonomy. This manuscript proposes a fussy-logic-based energy administration 
strategy for an HEV feed by a set of a fuel cell, a battery, and an ultra-capacitor. The proposed 
strategy controls the state of charge of the ultracapacitor, considering their superior energy 
storage capability. Experimental results demonstrate that the proposed strategy reduces the 
waste of energy by 14%. This leads to energy savings, the vehicle consumed 218 Wh per km 
without the proposed strategy against 192 Wh per km without it, for the same example of the 
driving path; the estimated fuel efficiency increased 96 to 109 miles per gallons. © 2020 IEEE. 
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Energy-based Stabilizing Controllers for DC-DC Converters Feeding Constant 
Power Loads 

Villarreal-Hernandez C.A., Loranca-Coutino J., Ruiz-Martinez O.F., Mayo-Maldonado J.C., Valdez-
Resendiz J.E., Rosas-Caro J.C., Escobar G., Guillen D. 

Conference Paper 

In this paper is studied and presented the solution for the instability problem caused by the 
interconnection of DC converters with constant power loads (CPLs). A linear and a nonlinear 
energy-based approaches are proposed. Without the presence of CPLs, the stability of the DC-DC 
power converter is intrinsic, while with CPLs the stability must be induced, a task that is not easy 
with traditional control approaches. This paper shows that the stabilization of the power converter 
can be achieved in pure physical terms, using power and energy as the primary objectives, which 
can be done in a linear and a nonlinear approach. Also, considering the energy as the perspective 
for the problem provides a physical explanation to the stability issues, furthermore, it provides a 
clear practical solution, because now it is possible to link the parameters of the controller to 
nominal specifications that are used for power converter design. In this way, the strategies based 
on the power and energy are now based on known approaches, which is a difference to known 
approaches, whose stability are based on frequency domain, eigenvalue and immittance criteria. 
Experimental results are presented to corroborate the theoretical analysis. © 2020 IEEE. 
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Engaging a calculus course with telepresence through gamification 

Rincon-Flores E.G., Lopez-Camacho E., Lopez O.O. 

Conference Paper 

This research shows the effects of gamification applied in a calculus course with telepresence and 
holographic projection. Gamification was applied to engage heterogeneous students in the 
calculus course. It applied a rewards mechanic with the superpowers narrative, from which the 
students earned points for both, cognitive aspects, and attitudes and values. The results showed 
positive acceptance by the students, improvement in attendance, and improvement in the second 
evaluation period grades, which consisted of activities, tasks, and one exam. © 2020 IEEE. 

Rincon-Flores E.G., Lopez-Camacho E., Lopez O.O., (2020). Engaging a calculus course with telepresence 
through gamification. Proceedings of: IEEE Global Engineering Education Conference, EDUCON, vol. 2020-
April, pp. 1055-1059, IEEE Computer Society, ISSN: 21659559; ISBN: 9781728109305.



Engaging students in research: A comparative case study between 
engineering and business 

Perez-Lozano D., Garcia-Garcia R. 

Conference Paper 

This study tries to explore the coincident steps in how to engage students in research among 
engineering and business courses. At the qualitative part of the study seven steps were found to 
be coincident. The quantitative part showed the excellent results in the research and learning 
outcomes. It can be said that students learning experience was motivating and positively 
described by them; their confidence towards making research was also increased and the entire 
curricula of the course, covered. © 2020 IEEE. 
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Engineering students' comprehension of phase diagram concepts: An 
international sample 

Sanchez-Mata O., Brochu M., Zavala G. 

Conference Paper 

Materials science is an essential discipline for students in the mechanical and metallurgical 
engineering programs because many of them find jobs in industries where materials are relevant, 
such as electronics, aerospace, and automobile. Phase diagrams have proven to be a topic in 
materials science in which students demonstrate alternate conceptions. An essential first step in 
constructing a pedagogical approach to teaching phase diagrams in a specific program is to assess 
the students' conceptions. There has been significant interest in improving the teaching of 
materials science in general and phase diagrams in particular in two top universities, one in 
Mexico and the other in Canada. In both universities, there are successful mechanical engineering 
programs in which materials science is part of the curricula. In this research, we implemented a 
project aimed to improve the students' conceptions of crucial concepts in materials science. In this 
work, as a first step, we used an instrument inspired by items from the Materials Science Concept 
Evaluation (MSCE) to assess students' understanding of concepts related to phase diagrams. In 
addition to multiple-choice questions, we asked for their reasoning to deepen our understanding 
of their conceptions. We added open-ended items with corresponding spaces for their reasoning. 
We administered that instrument to undergraduate engineering students from these two 
universities after the phase diagram topics were covered. With the analysis of the multiple-choice 
and open-ended questions combined with a qualitative method to categorize the students' 
approach to each item, we present in this paper the students' conceptions and difficulties they 
had with this topic. We concluded that students in both countries had difficulties with the 
identification of phase fractions, the compositions of both alloys and individual phases, and solid 
solubility in binary phase diagrams. © American Society for Engineering Education 2020. 
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Enhancing interdisciplinary skills in engineering with the cognitive tools  
of storytelling 

Caratozzolo P., Alvarez-Delgado A., Gonzalez-Pineda Z., Hosseini S. 

Conference Paper 

The studies carried out so far on how digital native students learn and think make researchers 
reevaluate the importance of the development of interdisciplinarity in higher education. In the 
case of engineering programs, the issue of strengthening interdisciplinarity is often hampered by 
the modality of logical-scientific thinking that predominates in all its courses and disciplines. The 
present work was based on the importance of the development of the narrative-artistic modality 
of thinking and the way to enhance creative experiences in the educational field. The cognitive 
tools of storytelling were adapted for the design of non-engineering, co-curricular activities related 
to fine arts and literature and were included in different programs of engineering. The 
methodology used was quantitative-experimental with a Solomon 4-group design and involved 
183 engineering students. The measurement of results was carried out using different VALUE 
rubrics to evaluate the development of interdisciplinary skills and competencies of students, 
including critical thinking, creative thinking, and intercultural knowledge. The results showed that 
the selected cognitive tools of storytelling were highly useful for the development of 
interdisciplinary skills in engineering students. © 2020 SEFI 47th Annual Conference: Varietas 
Delectat... Complexity is the New Normality, Proceedings. All rights reserved. 
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Entrepreneur profile and entrepreneurship skills: Expert's analysis in the 
Mexican entrepreneurial ecosystem 

Portuguez Castro M., Scheede C.R., Gómez Zermeño M.G. 

Conference Paper 

Entrepreneurship has high relevance in recent years, thanks to its contribution to the growth of 
the economy and job generation. The purpose of this research is to analyze and validate through 
consultation to experts of the entrepreneurship ecosystem in Mexico, the main features and skills 
that form a successful entrepreneur. The study followed a Delphi method in two rounds, with 26 
participants. Results allowed determining which traits and skills are the most relevant for 
entrepreneurship development in this context, such as perseverance, the attitude to achieve an 
objective, the ability to identify opportunities and motivation. On the other hand, the experts gave 
less importance to the sociodemographic traits in their influence on entrepreneurship, as are the 
cases of gender, age, or level of education. Skills such as seeking opportunities, communication, 
and persistence were considered as the most important for experts. These findings can be used to 
develop training programs, to define content that promotes those traits and skills, and to 
strengthen the entrepreneur’s development into an ecosystem. Analysis of the topic through 
consultation with experts in Mexico is original and allows validating the findings in an 
underrepresented region in the literature. © 2020 IEEE. 
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Entropia: A family of entropy-based conformance checking measures  
for process mining 

Polyvyanyy A., Alkhammash H., Di Ciccio C., García-Bañuelos L., Kalenkova A., Leemans S.J.J., 
Mendling J., Moffat A., Weidlich M. 

Conference Paper 

This paper presents a command-line tool, called Entropia, that implements a family of 
conformance checking measures for process mining founded on the notion of entropy from 
information theory. The measures allow quantifying classical non-deterministic and stochastic 
precision and recall quality criteria for process models automatically discovered from traces 
executed by IT-systems and recorded in their event logs. A process model has "good" precision 
with respect to the log it was discovered from if it does not encode many traces that are not part 
of the log, and has "good" recall if it encodes most of the traces from the log. By definition, the 
measures possess useful properties and can often be computed quickly. © 2020 CEUR-WS. All 
rights reserved. 
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Evaluation of decision-making quality using multi-attribute decision matrix 
and design thinking 

Martinez-Lopez J.I., Gonzalez C.M.A. 

Conference Paper 

This work describes the capstone project assigned to two different cohorts in Fluid Mechanics 
classes. The outcomes presented by our research come from changes in the assessed knowledge 
of students on vessel hull design using an exam, as well as the students' experience and sentiment 
based on a feedback survey. The activity reinforced the theoretical and applied knowledge of 
engineering design. Students designed a transportation system and vessels for the artificial 
channel of Santa Lucia (Monterrey, Mexico). Access to DelftShip software was granted to the 
students to provide an opportunity to test different types of boat design concepts and analyze 
their hydrostatic performance. 'Design Thinking' methodology was used from ideation to the 
winning solution phase. Students funneled stronger concepts using multi-attribute decision 
matrices. On average, theoretical exam scores were found to be higher after completion of the 
project. Moreover, most students positively valued the use of tools such as multi-attribute 
decision matrices (MADM), project requirements lists, and thought maps. An open-ended 
question from the survey revealed a positive sentiment amongst the students. The capstone 
project showed to be appealing and students recognized the value of using MADM and 'Design 
Thinking' methodology in future decision-making scenarios. Students learned problem-solving and 
evaluated the quality of their decisions using a matrix analysis, which is an applicable skill in the 
labour market. © 2020 IEEE. 
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Experiences in a differential equations massive course 

Acosta R.D.S., de Lourdes Quezada Batalla M., Cooper E.M.H. 

Conference Paper 

This work describes a differential equations online course based on the solution of learning 
challenges, through mathematical modelling. This course has been developed on the OpenEdx 
platform. This course is built in order to provide engineering students with the abilities necessary 
to analyze and solve ordinary differential equations (ODE). The course consists of five units or 
modules: 1) first order ODE’s, 2) second order ODE’s, 3) Laplace transform, 4) Numerical methods 
and 5) Partial differential equations (PDE). On each module, the necessary theory is briefly 
explained through interactive videos. Besides this, our course includes: an e-Book, computational 
simulations using applications such as Mathematica and Python, an adaptive trainer for problems 
and exercises, a comprehensive activity about concepts and an evaluation activity. At the end of 
each module, the course offers a real life situation or a mathematical challenge to be solved in a 
collaborative way. The goal of this course is to develop the student’s abilities for mathematical 
modelling of systems through differential equations. Technology being implemented lets to give 
an individual following to each student. Finally, we show the results obtained recently by the 
students that took part in the course of differential equations, and we also show several examples 
with their answers to the proposed problems. © The Editor(s) (if applicable) and The Author(s), 
under exclusive license to Springer Nature Switzerland AG 2020. 
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Experimental Verification of Vortex Generation through Spin-Orbit Coupling 
in Epsilon-near-Zero Films 

Saripalli R.K., Chaitanya N.A., Ghosh A., Sharma V., De Leon I., Samanta G.K. 

Conference Paper 

We experimentally demonstrate the spin-orbit interaction of light in Indium Tin Oxide film when 
illuminated with circularly-polarized light of wavelength close to the epsilon-near-zero region 
where the real part of its permittivity vanishes. © 2020 OSA. 
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Experimental verification of vortex generation through spin-orbit coupling in 
epsilon-near-zero films 

Saripalli R.K., Chaitanya N.A., Ghosh A., Sharma V., de Leon I., Samanta G.K. 

Conference Paper 

We experimentally demonstrate the spin-orbit interaction of light in Indium Tin Oxide film when 
illuminated with circularly-polarized light of wavelength close to the epsilon-near-zero region 
where the real part of its permittivity vanishes. CLEO 2020 © OSA 2020. 
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Experts' validation of an instrument for self-perception of research skills to 
develop academic literacy 

Castillo Martínez I.M., Ramírez Montoya M.S. 

Conference Paper 

The present study aims to present the validation of a scale to measure the perception that 
university students have about the mastery of research competencies to develop academic 
literacy. The research approach is positivist, therefore the method employed is quantitative. The 
scale that has been validated is a Likert type from 1 to 4 and is made up of 30 reagents, 7 from two 
categories, and 6 from the other two categories. The categories used are: Learning by being, 
Learning by knowing, Learning by doing, and Learning by solving. It is intended that the scale can 
be transferred to other university contexts in addition to the environment in which it was applied 
for validation. © 2020 ACM. 
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Exploitation of Deaths Registry in Mexico to Estimate the Total Deaths by 
Influenza Virus: A Preparation to Estimate the Advancement of COVID-19 

Byrd E., González-Mendoza M., Chang L. 

Conference Paper 

Following the AH1N1 influenza virus of 2009, it was suspected that many deaths were being 
incorrectly registered as caused by unclassified pneumonia in Mexico. In light of the current SARS-
CoV-2 (or COVID-19) pandemic, it was assumed that a similar phenomenon was occurring. To 
verify this hypothesis, a machine learning algorithm that can estimate the extent of false negative 
AH1N1 influenza virus registration in Mexico was developed. The INEGI database of deaths in 
Mexico in 2005 through 2008, and World Health Organization International Classification of 
Diseases, the deaths by influenza and deaths by unclassified pneumonia were utilized to train the 
algorithm in order to differentiate the expected and observed influenza deaths in 2009. By 
predicting the pattern of unclassified pneumonia deaths for the year 2009, it was found that the 
difference between the expected and observed deaths had a strong correlation with the amount 
of deaths of influenza virus. This reveals that the deaths recorded as influenza virus in 2009 are a 
statistical representation of many deaths registered as unclassified pneumonia, but attributable to 
the same virus. With this, it was possible to estimate the precise ratio of this correlation in 2009. 
Without the COVID-19 and unclassified pneumonia data for the years 2019 and 2020 available, it is 
not yet possible to apply the findings of this work to the current global pandemic. However, a 
generalization method to do so is proposed. This work was made on Python, and the code is 
available on GitHub (https://github.com/EByrdS/influenza_deaths_mx). © 2020, Springer Nature 
Switzerland AG. 
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Exploring Problem State Transformations to Enhance Hyper-heuristics for the 
Job-Shop Scheduling Problem 

Garza-Santisteban F., Amaya I., Cruz-Duarte J., Ortiz-Bayliss J.C., Ozcan E., Terashima-Marin H. 

Conference Paper 

This study presents an offline learning Simulated Annealing approach to generate a constructive 
hyper-heuristic evaluated through training and testing on a set of instances for solving the Job-
Shop Scheduling problem. The generated hyperheuristic uses a range of state features to control a 
set of low-level constructive heuristics. A hyper-heuristic is represented in terms of a set of rules, 
where each rule contains a fixed set of values for the features in consideration and the low level 
heuristic to be invoked. At each constructive step, the 'closest' rule is selected and then the 
corresponding constructive low level heuristic is applied. Our distance metric is the Euclidean 
distance between the values within the rule and the state features characterising the partial 
schedule along with the remaining jobs to be scheduled for the partial solution. In this paper, we 
study a set of features computed with various well-known metrics and different feature 
transformation methods for improving the characterization of the problem instances and solutions 
to Job-Shop Scheduling as a part of our approach. Eight different scenarios are evaluated on a set 
of randomly generated problem instances. Each scenario represents a distinct approach combining 
a different feature transformation applied during the training and testing phases. The empirical 
results show that transformations can improve the spread of feature values and the choice of the 
transformation methods is influential on the performance of the overall approach. A particular 
choice generates a slightly better performance when compared to the standard approach, which 
uses the original features at all times, indicating the potential of the proposed approach for the 
future studies. © 2020 IEEE. 
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Exploring Reward-based Hyper-heuristics for the Job-shop  
Scheduling Problem 

Lara-Cardenas E., Silva-Galvez A., Ortiz-Bayliss J.C., Amaya I., Cruz-Duarte J.M., Terashima-Marin H. 

Conference Paper 

The Job-Shop Scheduling Problem represents a challenging field of study due to its NP-Hard 
nature. Its many industrial and practical, real-world applications skyrocket its importance. 
Particularly, hyper-heuristics have attracted the attention of researchers on this topic due to their 
promising results in this, and other optimization problems. A hyper-heuristic is a method that 
determines which heuristic to apply at each step while solving a problem. This investigation aims 
at rendering hyper-heuristics by combining unsupervised and reinforcement learning techniques. 
The proposed solution applies a clustering approach over the feature space, and then, it generates 
knowledge about heuristic selection through a reward-based system. Results show that our hyper-
heuristics surmount competent heuristics, such as SPT and MRT, in various test instances. Besides, 
some of these hyper-heuristics outperformed the best result obtained among all the heuristics in 
more than 33% of the instances. Hence, we believe that the proposed approach is promising and 
that more knowledge about its benefits and limitations should be derived through its application 
on different problems. © 2020 IEEE. 
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Exploring the Path Towards Construction 4.0: Collaborative Networks and 
Enterprise Architecture Views 

Noran O., Romero D., Burchiu S. 

Conference Paper 

Construction 4.0 is an engineering and construction paradigm derived from Industry 4.0 that 
describes the fourth industrial revolution. Construction 4.0 promises to revolutionize the way 
buildings are constructed and managed; however, there are several major hurdles to be 
overcome, such as the human skilling and degree of automation, the information systems aspect, 
and especially the heterogeneous nature of the projects and the supply chains involved. This paper 
elaborates on these challenges in achieving the Construction 4.0 paradigm and describes possible 
solutions using various concepts based on Collaborative Networks and Enterprise Architecture 
disciplines to enable the full potential of the Construction 4.0 paradigm. © 2020, IFIP International 
Federation for Information Processing. 
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Extracting Clean Energy through the Design of a Mesoscopic Low-Power 
Hydrokinetic Turbine 

Vidorreta-Lopez R., Silva-Campos J.M., Medina-Ruiz J.A., Olais-Govea J.M. 

Conference Paper 

The present work shows the design of a mesoscopic low-power hydrokinetic turbine (160 cm in 
diameter). We analyze the relationship between the density of the fluid and the speed of the 
California Current with respect to the energy that is captured by the turbine due to the design. A 
critical factor in the implementation of the turbine on this scale is the design of the blades, which 
must withstand the loads generated by the force of the tides and the conditions of the marine 
environment (salinity, cavitation phenomena along the body of the blades, among others). A free 
code program based on a Matlab environment was used for the optimization of the blade and in 
ANSYS Fluent the drag and lift coefficient values were analyzed for a selected profile. The turbine 
elements were designed in SolidWorks. When the current speed is maximum, we achieve a final 
electrical power of 4.5kW, approximately. © 2020 IEEE. 
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Featuring Causal Order in Teleportation with Two Quantum Teleportation 
Channels 

Cardoso-Isidoro C., Delgado F. 

Conference Paper 

Causal order can improve the quantum information transmission in teleportation due a noisy 
entangled resource being present in it by using additionally an appropriate measurement state on 
the control state ruling the causal order. In this work, we get analytically the fidelity for the entire 
process under an arbitrary initialization of such control state and performing an optimal 
measurement on it, thus obtaining a perfect teleportation. We also analyse other values 
characterizing the imperfect entangled state where a perfect teleportation can not be reached. 
Notably, we determine that the best fidelity does not depend on the preparation of the control 
state but instead on the imperfect initial entangled resource. © Published under licence by IOP 
Publishing Ltd. 
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Finding and Capturing Value in e-Waste for Refrigerators Manufacturers and 
Recyclers 

González Chávez C.A., Despeisse M., Johansson B., Romero D. 

Conference Paper 

In today’s highly competitive world, companies need to rethink how they create and capture value 
at all stages of their offering’s lifecycle. A major challenge is to integrate sustainability as a core 
source of value creation in their business model rather than as an add-on. E-Waste is one of the 
fastest-growing waste streams globally, and its value is still largely uncaptured. Urban 
communities generate high environmental and health impacts due to the e-waste produced by 
households. This paper aims to evaluate the value retained in refrigerators’ components at their 
end-of-life. This research work presents findings on how recyclers identify, categorise, and capture 
value from e-waste. Although we focus on refrigerators recyclers, the results could motivate 
refrigerators manufacturers to collaborate with recyclers for a more circular economy. © 2020, 
IFIP International Federation for Information Processing. 
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Flavor mixed sleptons and its consequences at one-loop level 

Espinosa-Castaeda R., Flores-Baez F.V., Gómez-Bock M., Mondragón M. 

Conference Paper 

In this work we explore a lepton flavor violation effect induced at one-loop level in an extended 
version of the minimal supersymmetric standard model with a flavor structure which mix second 
and third families in the trilinear terms of the soft supersymmetric Lagrangian. In particular, we 
find a finite expression for and decay, produced by flavor mixed sleptons running in the loop. We 
would also calculate the 1-loop extra contribution that can lead to a solution of the muon g-2 
problem in some regions of parameter space. © Published under licence by IOP Publishing Ltd. 
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Fringe polarimetry enabled by the geometric phase: Preliminary theory 

Garza-Soto L., Sanchez-Soria N., Lopez-Mago D. 

Conference Paper 

In a typical interferometric experiment, the overlap between the reference and probe beams 
produces an intensity pattern composed of fringes. This fringe pattern contains information 
regarding the interaction of the probe beam with the sample. If the probe beam passes through a 
polarizing system, it acquires both a dynamic and geometric phase. The former related to the 
optical pathlength, whereas the latter related to changes in the state of polarization. As a 
consequence, the fringe pattern suffers a lateral spatial shift and, mainly due to the geometric 
phase, change its visibility. In this work, we derive simple expressions relating the fringe visibility 
with the geometric phase and retardance introduced by the polarizing optical system, in terms of 
the input polarization state. By doing so, we extract the eigenvectors and eigenvalues of the Jones 
matrix that characterizes the sample. Therefore, our results enable the implementation of a fringe 
polarimetry technique, i.e., we can infer the polarization properties of the test sample through 
visibility measurements. © 2020 COPYRIGHT SPIE. 
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Fully Additively Manufactured, Nanostructured, Miniature Ionic Liquid 
Electrospray Sources 

Melo-Maximo D.V., Velasquez-Garcia L.F. 

Conference Paper 

We report the design, fabrication, and characterization of the first fully additively manufactured 
ionic liquid electrospray sources in the literature. The devices are diodes composed of an emitting 
electrode and an extractor electrode: the emitting electrode is a monolithic array of digital light 
projection (DLP)-printed solid, conical, polymeric needles covered by a conformal layer of 
hydrothermally grown zinc oxide (ZnO) nanowires as wicking material, while the extractor 
electrode is a stainless-steel plate with an array of apertures that matches the pattern of the array 
of needles. Devices with 1, 7, and 19 2.5 mm-long, sim 100 mu mathrm{m} tip diameter needles 
(2.1 mm pitch), covered with a forest of 1.2 mu mathrm{m} long, 150 nm diameter ZnO 
nanowires, were designed, fabricated, and characterized in vacuum (∼10-6 Torr) in a triode 
configuration (i.e. with an external collector electrode) in the negative polarity. Devices emit up to 
∼86% of the current produced by the emitting electrode, and attain peremitter currents as high as 
15 mu mathrm{A} - A tenfold larger than cleanroom-microfabricated counterparts. © 2020 IEEE. 
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Gamification and self-directed learning 

Pacheco E., Palma J., Salinas D., Arana I. 

Conference Paper 

Gamification is a learning technique that transfers game mechanics to the educational 
environment in order to achieve better learning results, change participants' attitudes towards the 
learning process, develop knowledge and student skills. One of the advantages of using 
gamification is that motivates students to investigate and design strategies in order to achieve a 
better performance in the game. There are many studies that highlight the different benefits of 
using gamification in the classroom, among some of these benefits gamification improves student 
participation, motivation and commitment, encourages more collaboration between students, 
increases content understanding, among others. On the other hand, it is necessary to understand 
that the paradigm of employers has changed. Companies today need more flexible people, with 
different skills, with the ability to "learn to learn". This skill is essential to cope with the complexity 
of interactions that people frequently face. This is why many companies prefer to have employees 
who manage their time and achieve results independently (without the direction of supervisors, 
trainers, or educators). Day by day it is more important that people develop the ability to acquire 
new skills, new knowledge and self-management. For the past two years, with other colleagues in 
the logistics area at our university, we have worked on designing a course based on an online 
game called Logistic Simulator (or LOST, for short). The intention of the game is that students can 
acquire knowledge in an easy and fun way. To improve their performance in the game, they must 
investigate and learn different topics of the course on their own, and even investigate content that 
is not found within the syllabus. This study aims to point out how gamification influences the 
student's perception of self-directed learning. The study shows that students significantly change 
their perception of some of the areas related to their participation and the degree of responsibility 
they have for their own learning, in particular, students improve their abilities in the search for 
information, autonomy and self-management. © ECGBL 2020.All right reserved. 

Pacheco E., Palma J., Salinas D., Arana I., (2020). Gamification and self-directed learning. Proceedings of: 
Proceedings of the 14th International Conference on Game Based Learning, ECGBL 2020, pp. 417-426, 
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Gamification and self-directed learning 

Pacheco E., Palma J., Salinas D., Arana I. 

Conference Paper 

Gamification is a learning technique that transfers game mechanics to the educational 
environment in order to achieve better learning results, change participants' attitudes towards the 
learning process, develop knowledge and student skills. One of the advantages of using 
gamification is that motivates students to investigate and design strategies in order to achieve a 
better performance in the game. There are many studies that highlight the different benefits of 
using gamification in the classroom, among some of these benefits gamification improves student 
participation, motivation and commitment, encourages more collaboration between students, 
increases content understanding, among others. On the other hand, it is necessary to understand 
that the paradigm of employers has changed. Companies today need more flexible people, with 
different skills, with the ability to "learn to learn". This skill is essential to cope with the complexity 
of interactions that people frequently face. This is why many companies prefer to have employees 
who manage their time and achieve results independently (without the direction of supervisors, 
trainers, or educators). Day by day it is more important that people develop the ability to acquire 
new skills, new knowledge and self-management. For the past two years, with other colleagues in 
the logistics area at our university, we have worked on designing a course based on an online 
game called Logistic Simulator (or LOST, for short). The intention of the game is that students can 
acquire knowledge in an easy and fun way. To improve their performance in the game, they must 
investigate and learn different topics of the course on their own, and even investigate content that 
is not found within the syllabus. This study aims to point out how gamification influences the 
student's perception of self-directed learning. The study shows that students significantly change 
their perception of some of the areas related to their participation and the degree of responsibility 
they have for their own learning, in particular, students improve their abilities in the search for 
information, autonomy and self-management. © 2020 Dechema e.V.. All rights reserved. 
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Gamification of Operational Tasks in Manufacturing: A Literature Review 

Keepers M., Romero D., Hauge J.B., Wuest T. 

Conference Paper 

Gamification is a growing topic of interest across all industries, including manufacturing. We 
conducted a literature review to determine the past and current research being conducted in the 
realm of gamification within manufacturing. We found that significant research is being 
performed, with growth in recent years. However, our analysis also found that the research is 
widespread, and not one group of researchers are focused on a niche area for gamification in 
manufacturing. Gamification in manufacturing research often focuses on three different research 
areas: knowledge acquisition, training, and operational tasks. Gamification research is conducted 
in equal parts of in-industry and in-lab settings. Literature reviews, empirical studies, and case 
studies are commonly used and published, and no specific methodology stands out as being 
preferred over the other. We found that conducting statistical hypothesis testing is feasible and 
appropriate when conducting an empirical or case study. Our paper summarizes the analysis by 
drawing additional conclusions and suggesting future research avenues for other researchers 
interested in how gamification is and can be incorporated within the manufacturing domain. © 
2020, IFIP International Federation for Information Processing. 
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Global competences through IDEEA Global course 

Orta P., Urbina-Coronado P.D., Ahuett-Garza H. 

Conference Paper 

This paper presents the development of a Global course and competition. The relevant literature 
with related experiences was reviewed and analyzed. During the project, a course on Design 
Thinking was created with online videos, and international teams of students were created, with 
mentors from different universities. This work presents examples of project development and the 
challenges that took place during the development of the projects. The global competition (and its 
organization) is explained. Global competences are analyzed, and the results are presented from 
the survey and final reports. It is concluded that global competencies were achieved by the 
development of the project and competition. © 2020 IEEE. 
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Going beyond traditional approaches on industrial engineering education 

Salinas-Navarro D.E., Mejia-Argueta C., Da Silva-Ovando A.C., Garay-Rondero C.L. 

Conference Paper 

This Research-to-Practice full paper refers to academic perspectives on educational innovation for 
industrial engineering education. Two common views prevail in educational innovation that turn 
into different results. One view refers to the use of pedagogical approaches to improve in-
classroom students' learning. This is an operational perspective about teaching activities, 
instructional facilitation and the use of academic resources. The second view refers to educational 
value creation for students, educational partners, society and to improve the academic positioning 
of universities. However, both views complement each other and can articulate a holistic approach 
on educational innovation. To proceed in this direction, this work unfolds in three parts. First, a 
literature review illustrates the differences between the two complementary views. Second, a 
conceptual framework is provided to connect the two perspectives and guide further educational 
innovation efforts. Third, a descriptive and exploratory application case is offered to exemplify the 
framework at the MIT Supply Chain and Logistics Excellence (SCALE) Latin America Network for 
industrial engineering education. This work contributes to educational practice with a tool to 
reflect upon innovation efforts, identify instances and align initiatives with intended educational 
purposes. © 2020 IEEE. 
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Government ICT-based cross sectoral collaboration strategy for financial 
support of low-income families during the COVID-19 pandemic 

Ar A.Y., Abbas A. 

Conference Paper 

In the time of the COVID-19 crisis, information and communication technologies (ICTs) have 
gained more attention, and they are now an important instrument of governmental policies and 
decision-making processes. The objective of this paper is to explore the application of the 
Pakistani government's ICT-based cross-sectoral collaboration strategy during the COVID-19 
pandemic. The narrative literature review and case study approaches are employed for this study. 
After the COVID-19 breakout, the government of Pakistan immediately took initiative and 
launched a financial support program for low income people known as the "Ehsaas emergency 
cash"program. This study examines the government's cross-sectoral collaboration strategy, which 
was undertaken to help and support low-income through mobile payments and also promote 
public-private collaboration. The government policy also helps to maintain social distance and 
ensures transparency in the distribution of funds under the Ehsaas emergency cash program. © 
2020 ACM. 
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Highlights in Customer-driven Operations Management Research 

Medini K., Andersen A.-L., Wuest T., Christensen B., Wiesner S., Romero D., Liu A., Tao F. 

Conference Paper 

The evolution from mass-produced to mass-customized and even personalized products, services, 
and product-service bundles leads to increasing complexity of operations management. These new 
realities challenge companies in both business-to-business and business-to-customer markets to 
compete not only on the traditional basis of cost, quality, and delivery time but also on the 
capabilities in managing this increasing operational complexity. The objective of this paper is to 
identify key challenges and opportunities in managing operations in complex customer-driven 
manufacturing covering the value network, requirements engineering, product configuration, and 
the production systems, as well as the opportunities for handling these through digitally-enabled 
methods and tools for materializing the Industry 4.0 vision of efficient lot-size-one productions. © 
2019 The Authors. Published by Elsevier B.V. 
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How particle detector can aid visual inspection for defect detection of TFT-
LCD manufacturing 

Khakifirooz M., Fathi M. 

Conference Paper 

Traditional defect classification of TFT-LCD array processing leaned on human decision-maker in 
which visual inspection used to categorize defects and consequently identify the rout-causes of 
defects. In practice, the main sources of defects in the TFT-LCD array process are particles. Due to 
the huge size of the machinery and production tools in the TFT-LCD array process, the sensor 
allocation for particle detection plays a critical role in the inadequacy and quality of sensor data. 
Therefore, where the adequacy and efficiency of human performance depend on human factors, 
emotion, and level of attention, this study aims to design a semi-automatic defect detection and 
classification method based on information capture by particle detector sensors to reduce the 
cognitive load devaluation and proceed with the process of defect classification. © 2020 ACM. 
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How the use of an internet radio program and podcast helped civil 
engineering students engaged with local communities in need 

Ballinas-Gonzalez R., Sanchez B., Rodriguez-Paz M.X., Nolazco-Flores J.A. 

Conference Paper 

Engineering students sometimes have a lack of soft competences such as communication, self-
motivation, and leadership. The development of soft competences serves to engage students in 
utilizing critical thinking and problem-solving skills. In the higher education sector, there is a 
growing recognition of the need for generic skills development using online-learning and self-
directed learning pedagogies. The aim of this work is to present a strategy designed to develop the 
communication skills of civil engineering students through their participation in a radio podcast 
program and how this strategy has started social projects. In this study we propose a framework 
for the development a radio podcast for students in universities in order to enhance their soft skill 
along their studies. We propose a methodology and then we present a case study for the 
implementation of the method approach. The results show that the radio podcast program helps 
the students and university to engage with the community in order to attend social problems. 
Also, the program has demonstrated to develop the communication skills of the students involved 
by creating innovative solutions in specific socio-economic contexts and coordinating in 
multidisciplinary teams. © American Society for Engineering Education 2020. 
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Identification of air quality redundant stations through a clustering ensemble 
method 

Stolz T., Huertas M., Mendoza A. 

Conference Paper 

The main purpose of this study is to assess the performance of three air quality monitoring 
networks of Mexico. Emphasis is placed on an ensemble method to combine the results of the 
different clustering techniques: Principle Component Analysis, Hierarchical Clustering and k-
means. The specific objectives of this paper are: (i) finding similar and redundant stations using the 
ensemble method and (ii) giving a physical meaning to groups of similar stations by evaluating 
additional information like emission sources, meteorology and topography of the area of interest. 
The study was applied on time series data of particulates that have aerodynamic diameters less 
than or equal to 10 μm (PM10) and ozone (O3), acquired from the air pollutant monitoring 
systems in the metropolitan areas of Mexico City (MCMA), Monterrey (MMA) and Guadalajara 
(GMA). These three conurbations are characterized by diverse meteorological and geographical 
conditions. The findings show that the GMA has a well distributed air quality network with the 
fewest number of similar stations. The MMA presents the same clusters of stations for PM10 and 
O3, while in the MCMA a cluster of possible redundant stations is found. Results confirm that the 
clustering ensemble method is a confidence tool to identify similar stations. © Published under 
licence by IOP Publishing Ltd. 
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Impact of the vehicle air conditioning on fuel consumption under real-world 
conditions 

Mogro A.E., Ignacio Huertas J. 

Conference Paper 

This study aims to determine the Air Conditioning (A/C) impact on fuel consumption in light-duty 
vehicles under real-world conditions. Light-duty passenger vehicles were monitored, second by 
second, under their regular driving for a 5-month campaign each. The results show that at low 
vehicle speeds, the A/C adds up to 59% on fuel consumption. As the speed increases, the relative 
difference in fuel consumption (with and without A/C) decreases, reaching a point where it is 
negligible. © 2020 IEEE. 
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Implementation of a Virtual Laboratory of Industrial Robots 

Okuno H.R.M., Benitez G.S., Castillo R.C. 

Conference Paper 

This article shares the results obtained about the implementation of a Virtual Laboratory (VL) of 
industrial robots in the class of Integrated Manufacturing Systems. The reasons to implement it 
were: (1) to use different configurations of industrial robots, (2) to decrease the use of a real 
laboratory with expensive equipment, (3) to avoid accidents and misuse of equipment, (4) to use a 
robot for each student, and (5) to know the perception of engineering students, about using a VL 
in their course. The novelty of this work is that VL is based on the use of a mechanism simulation 
module of a CAD program (Computer-aided design). On the other hand, its implementation can be 
replicated with any other program of this type. Other industrial robot simulators are based on a 
single type of robot, which is sometimes experimental or didactic. In this case, the simulator 
presented uses three industrial robots of the ABB company. Because the VL is based on a CAD 
program application, its cost is less than a sophisticated program aimed at programming industrial 
robots; professors can also vary the level or depth of the knowledge they want to teach. It can be 
used for an introductory course or an advanced robotics course according to the equations that 
are programmed. Another advantage is that the simulator allows a new type of robot to be 
incorporated to have a greater variety of configurations without the need to write some type of 
computer code. By using a CAD program, users can print the robot models in 3D or apply 
engineering analysis to determine mechanical stresses in their components, which allows endless 
academic activities for students. In addition, if a path is defined within the VL, a program can be 
generated for a real robot to follow that path. © 2020 ACM. 
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Implementing an IoT Energy Monitoring System Using the Challenge-based 
Learning Model 

Lasso-Lopez O., Gonzalez-Espinoza C., Lozoya C., Venzor-Mendoza A., Davila-Villalobos A., Royo-
Noble C. 

Conference Paper 

Building operations are responsible for a large amount of energy consumption therefore the 
development of energy-saving solutions for buildings represents a relevant challenge with a major 
impact on our global community. This paper presents the design and implementation of an IoT 
(Internet of Things) prototype for monitoring energy consumption which was developed by a 
group of undergraduate students to reinforce their disciplinary and cross-disciplinary 
competencies by applying the challenge-based learning model. This educative approach allows the 
students to provide a solution for a relevant problem by using modern technology and applying 
adequate methodologies. The developed prototype has been installed in the mechatronic 
laboratory building and has been evaluated by the users for six months. Obtained results show 
that the prototype has provided benefits by identifying energy management issues in the 
laboratory also from the academic perspective students that participated in the challenge had 
superior performance in comparison with the students that previously used the traditional 
learning model. © 2020 IEEE. 
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Implementing robotic platforms for therapies using qualitative  
factors in Mexico 

Ponce P., Lopez E.O., Molina A. 

Conference Paper 

In recent years, robotic platforms (RP) have been implemented to assist human beings during 
therapeutic treatments. As a result, successful experimental cases have been reported around the 
world. However, there is not enough information about them being implemented in developing 
countries where nobody is familiar with RPs. Moreover, there are economic, cultural, and 
technological factors that must be satisfied to provide therapy in rehabilitation centers or 
hospitals in Mexico. On the other hand, there are several RPs that are directly derivative without 
including those three factors, so occasionally they do not achieve good results in Mexico resulting 
in the exclusion of RP from the therapy. Nevertheless, in developing countries, it is urgent to 
implement successful RPs because the birth and death rates are swiftly incrementing; therefore, 
RPs could be an excellent alternative for increasing the number of therapies that can be provided 
at hospitals or rehabilitation centers where there are not enough therapists. As a result, 
implementing an effective RP in a developing country is related to economic, cultural, and 
technological factors, which cannot always be measured, to make decisions regarding its design. 
Therefore, a qualitative analysis that allows the presentation of a general guide to implementing 
RPs in developing countries such as Mexico is required. To assess the proposed qualitative guide, 
some RPs were implemented in Mexico City. Moreover, this robotic platform could be adapted for 
several tasks such as an education platform since this robotic platform could deal with end user 
needs. © Springer Nature Switzerland AG 2020. 
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Implicit FEM set up for evaluating FDA mechanical performance parameters 
on Balloon Expandable Stent 

Toledo J.P., Martinez-Castillo J., Herrera-May A.L., Cardenas D. 

Conference Paper 

Ischemic heart disease is the main cause of the death among Mexican population. The use of 
vascular endoprosthesis called Stent are the most successful treatment present for severe cases. 
Stent design is now day conducted mainly by explicit FEA simulation software, which are in general 
highly expensive in term of computer and time wise. This paper presents the necessary setup, on 
an implicit FEA software, to perform the FDA mandatory mechanical parameter performance 
assessment. The later would allow the use of low-cost hardware and software tools on the design 
of the prothesis. © 2020 IEEE. 
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Improving the attention span of elementary school children in mexico 
through a S4 technology platform 

Lopez-Caudana E., Ponce P., Mazon N., Marquez L., Mejia I., Baltazar G. 

Conference Paper 

Today’s education faces a powerful enemy: lack of interest from students, who, even when 
attending class, find themselves distracted. This enemy has been in our schools for a long time, 
where technology has made it worse. This investigation intends to turn technology back to our 
side by proposing the use of an assistive robot, proving that it is capable of attracting student’s 
attention and increasing their motivation for a Physical Education (PE) class. This paper 
demonstrates that for the use of this robot, the characteristics of a sensitive, sustainable, 
intelligent, and social service/product (S4 products) need to be covered. The obtained data was 
analyzed from both an engineering and a psychological background. This study concludes that the 
attention span of children improves while their motivation increases as a result of participating in 
a robot-assisted PE class. © Springer Nature Switzerland AG 2020. 
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Improving the quality of pressed cracklings through six Sigma 

Hernandez-Martinez M., Vazquez-De-La-Fuente D.E. 

Conference Paper 

This study presents the application of Six Sigma in a meat processing company. The main purpose 
is to optimize one of the key processes and improve the quality of the end product. The process 
under analysis is the cooking of pressed cracklings. Decreasing the amount of waste generated 
during the process and defining the optimal mix of input ingredients will lead to the achievement 
of the objective. Pressed cracklings are made up of different lard-fried pork cuts mixed with 
condiments that give it a specific flavor and juiciness. The residual juice from the cooking process 
leaves the oven as vapor and is therefore considered as waste. Reducing waste levels will help 
maintain the humidity within the cracklings thus enhancing their quality and durability. Six Sigma 
can help improve product quality and process productivity by studying the different variables 
affecting the process, such as the amount of different pork cuts and condiments added to each 
batch in order to achieve the best possible product to satisfy the customer needs. © 2016 
Proceedings of the 2016 Industrial and Systems Engineering Research Conference, ISERC 2016. All 
rights reserved. 
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In Situ Mechanical Characterization of Skin: Participation in the Program 
Nodos Binacionales de Salud 

Alvarez-Camacho M., Pérez-Medina A.L., Velasco-Acosta P.J., Schoetz A., Trujillo-Romero C.J. 

Conference Paper 

A research project focused on skin elasticity evaluation, was started at the request of burn 
physicians at the Instituto Nacional de Rehabilitación, to collect information on tissue quality and 
the efficiency of interventions. As data collection progressed, it was sought to transfer the results 
to the market, allowing diffusion and use. Thus, it was decided to participate in the Nodos 
Binacionales de Salud program. Although research at the Mexican National Institutes of Health 
focuses on solving patient health requirements, the question was how these projects can lead to a 
sustainable success on the market. During the program we follow the Lean Startup methodology 
that consists in finding potential market by getting out of the building to do interviews; the main 
tool used was the Business Model Canvas and mentor support on how to validate business 
hypotheses. Throughout the program we realized that the initial product did not meet the needs 
of the physicians and it was decided to make a pivot. A new business model focused on injectable 
cosmetic treatments was developed, due to its economic viability. In this market, the validation of 
most of the business model and field of development were achieved, through the discovery of a 
new product soon to be available in the market. Although the decision of not to advance the 
cosmetic technology was taken, the primary research project, focused on burn patients do 
continue in progress, with a new understanding of the relevant information for the customers 
ecosystem. © 2020, Springer Nature Switzerland AG. 
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Including gamified activities in a linear programming course 

García-Reyes H., de Jesús Loera-Hernández I., Espinosa-Garza G., Cárdenas-Barrón L.E. 

Conference Paper 

Blended courses integrates a set of several ways to deliver learning. Recent strategies to enhance 
learning experience using flipped learning models are taking acceptances among instructors. One 
of this strategies is gamification. The term gamification implies the use of game design element 
and game mechanics in non-game contexts. Even though there are many reports supporting the 
use of blended courses or gamification activities, the implementation of these learning methods is 
not trivial in a higher education course. This paper describes the design and implementation of a 
linear programming course integrating hybrid learning and gamification activities. The course 
includes game elements, game mechanics, and online content. The course were offered in two 
consecutive semesters, including more that seventy students. Results show a general acceptation 
of the course model. The over-all grades of the students show the impact of the course design. 
However, there are some warnings regarding the amount of learning strategies used and the total 
acceptance of the course. © 2016 Proceedings of the 2016 Industrial and Systems Engineering 
Research Conference, ISERC 2016. All rights reserved. 
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Increasing college student engagement with digital media and a dedicated 
space: An exploratory approach 

Perez-Lozano D., Rocha-Lona L. 

Conference Paper 

Nowadays, college students have spent most—if not all—of their lives seeing the Internet as 
something natural. They are immersed in a digital environment and can’t conceive of the world 
without it. But there is a huge difference between making use of these digital technologies in a 
personal manner and using them in the context of a business. The purpose of this study was to 
analyse if giving students a dedicated space (laboratory) equipped with appropriate digital media 
has an impact on their engagement, considering engagement in its multidimensional forms that 
include behavioural, emotional, and cognitive aspects. A research group of 21 students was used, 
and participants were assigned to one of six teams that each worked with a different local NGO. 
To create the appropriate environment, an improvised lab was created in a 13 × 16-foot office 
using different elements to make the students feel comfortable. After assessment using 
qualitative and quantitative methods, the results indicated greater engagement in all three 
components that was sustained for the entire semester. Behavioural engagement involved 
commitment and dedication to activities; emotional engagement involved energy levels and joy 
felt in activities; and cognitive engagement encompassed concentration and weekday work hours. 
the results also showed that engagement in every dimension was greater in this course than in a 
traditional one. the educational environment was measured as a mixture of physical environment, 
emotional climate, and intellectual climate, with the last element considered the most important. 
This research shows that giving college students working with a challenging subject a dedicated 
space to work in has a strong impact on engagement levels. © Springer Nature Switzerland AG 
2020. 
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Inducing the learning of ergonomics and anthropometric design using motion 
capture and virtual simulation in an industrial context 

Esqueda D., Villagómez L.E., Tónix Y., Velilla A. 

Conference Paper 

Through this paper, we present an approach that simplifies the understanding of ergonomics and 
anthropometric design to Mechatronics Engineering students at Tecnológico de Monterrey by 
presenting both the theory behind those topics and a practical approach using specialized 
software and hardware. The latter, carried out in an industrial context to avoid musculoskeletal 
diseases at work, assisted the sensitization of engineering students into designing products and 
workstations that would account for the needs of their users. Copyright © 2020 by SCITEPRESS – 
Science and Technology Publications, Lda. All rights reserved. 
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Inner product of arbitrary scalar optical fields 

Ramesh R., Perez-Garcia B., Hernandez-Aranda R.I., Konrad T. 

Conference Paper 

We present an experimental scheme to calculate the inner product of two arbitrary scalar optical 
fields. The scheme is based on using an interferometer to generate superpositions of the optical 
fields with a relative phase difference between the two fields. The intensity observed permits the 
calculation of the inner product using numerical integration. The experimental results obtained for 
the inner product of a few common optical fields are presented along with comparison with 
simulations. © 2020 SPIE. 
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Innovating the process of teaching and learning in Tecnológico de Monterrey 

Lazo-Quintanilla G.S., Cárdenas-Barrón L.E. 

Conference Paper 

This paper describes an alternative way for multidisciplinary teaching and learning that is part of 
the new educational model Tec21 of Tecnológico de Monterrey. This educational model allows 
students to develop competencies and skills when they solve real challenges of companies and 
organizations every year during their undergraduate studies. During one week of the semester, 
students from different bachelor programs and generations, interrupt their regular classes in order 
to concentrate for full time, and work 40 hours exclusively in solving challenging, multidisciplinary 
and interactive activities advised by their teachers. Some activities are described and some results 
of the perception of the students´ experience are shown also. © 2016 Proceedings of the 2016 
Industrial and Systems Engineering Research Conference, ISERC 2016. All rights reserved. 
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Innovative public policies in the development of reading skills in basic 
education: Regarding the systematic mapping protocol 

Honorato-Errázuriz J., Ramírez-Montoya M.S. 

Conference Paper 

Today the urgency to improve comprehensive reading in the first years of schooling is even greater 
as a result of the Pandemic, especially in Latin America. Generating innovative public policies 
focused on the development of this competence will be fundamental to diminish the educational 
gap generated. The objective of this article is to analyze the evidence published over the last four 
years (2015 and 2020) with respect to innovation in effective public reading policies and to identify 
publications on the subject that can contribute with other studies or practical experiences in order 
to accelerate the learning process. The systematic mapping was used as a systematic method for 
the review of 233 articles that were published in Web of Science (WoS) and Scopus database. 
Inclusion, exclusion and quality criteria were applied to obtain the maximum of relevant 
information. The results show the type of methodology and evaluation used, the most cited 
articles, the journals where they were published, the geographical distribution of the authors, 
application contexts and the topics addressed. This document is presented as a challenge for 
educational policy developers and in particular for those who focus on reading skills, providing 
evidence to generate transferable models for accelerated learning and educational change so 
required by this society in the current situation. © 2020 ACM. 

Honorato-Errázuriz J., Ramírez-Montoya M.S., (2020). Innovative public policies in the development of 
reading skills in basic education: Regarding the systematic mapping protocol. Proceedings of: ACM 
International Conference Proceeding Series, pp. 326-333, Association for Computing Machinery, ISBN: 
9781450388504.



Integrating sustainability considerations into product variety and portfolio 
management 

Medini K., Wuest T., Romero D., Laforest V. 

Conference Paper 

Customers today desire more individualized products and services. As a consequence, the market 
must deal with a significant increase in a variety of offerings to satisfy this changing customer 
demands. This rapidly increasing variety affects operations complexity of manufacturers and 
subsequently costs and environmental impact. Consequently, companies need to better 
understand and find innovative ways to unleash a variety of benefits as well as driving down costs 
and environmental impacts. This paper reports on a research conducted within the Thomas 
Jefferson project SUSTAIN aiming to innovatively integrate environmental sustainability in 
practitioners' decisions, on a win-win basis. More specifically, a general framework is shaped in a 
view to support the integration of sustainability considerations into the management of product 
variety and portfolio. The framework development relies on variety and portfolio management, 
and product configurators. Relevant background literature has been analyzed and the framework 
is described and discussed. © 2020 The Authors. 
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Integration of circular economy principles for developing sustainable 
development competences in higher education: An analysis of bachelor 

construction management courses 

Sanchez B., Ballinas-Gonzalez R., Rodriguez-Paz M.X., Nolazco-Flores J.A. 

Conference Paper 

The integration of Circular Economy (CE) principles into higher education programs can be seen as 
an important step in achieving true sustainability in higher education. Even though the adoption of 
CE in higher education has improved in recent years, there has been little research about the 
effective integration of CE principles into academic programs. The aim of this paper is to present 
an analysis of the redesign and restructuring of an undergraduate construction management 
course integrated with CE principles as a methodology to impart sustainable development (SD) 
competencies; this research was done within the framework of the Tec21 educational model that 
has been in the process of implementation in the Tecnologico of Monterrey university system 
throughout its 26 campuses in Mexico. Although the new educational model calls for the 
development of SD competencies, among others, there is no information available on the current 
status of the integration of CE principles into bachelor-level courses in Construction Management. 
Therefore, this study contributes to research by providing a detailed analysis and documentation 
of the design process for the efficient incorporation of CE principles into such a course. The results 
of the study show that it is necessary to incorporate CE principles into the structure of course 
content in order to develop the SD competencies that are demanded by industry now and in the 
future. © 2020 IEEE. 
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Integration of physics, mathematics and computer tools using challenge-
based learning 

Zavala G. 

Conference Paper 

This contribution presents the design of a course, called a block, for first-year engineering students 
using challenge-based learning as an educational strategy. The design is competency-based 
instead of learning objective-based and is based on the How People Learn Framework and the 
Legacy Cycle to integrate three different disciplines that are important to solve the engineering-
context challenge: physics, mathematics, and computer tools. © 2020 IEEE. 
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Intensive long-term pumping in the Principal-Lagunera Region aquifer 
(Mexico) causing heavy impact on groundwater quality 

Dorjderem B., Torres-Martínez J.A., Mahlknecht J. 

Conference Paper 

Located in the semi-arid and water-scarce area, Comarca Lagunera is one of the main agricultural 
and dairy products supplying regions in Mexico. As a consequence of the intensive exploitation of 
groundwater resources for irrigating purposes over one century, the water table has declined up 
to 200 meters and developed several cones of depression, aggravating the energy consumption 
necessary for lifting and distributing the groundwater in the agricultural land. Due to this long-
term overdraft pumping, not only the groundwater flow dynamics are constantly changing, but 
also water quality has deteriorated significantly during the last decades. This study evaluates 
groundwater dynamics and the evolution of ion element composition and the quality of water 
from the Principal-Lagunera Region aquifer. Elevated nitrate and sulfate concentrations are 
ubiquitous near Bermejillo in the northwestern portion. Arsenic concentration exceeds 
international drinking water recommendations in 80% of the sampled sites and reaches maximum 
values of up to 349 μg/l in agricultural fields. The distribution of these high values of arsenic 
overlaps with the location of depression cones. This suggests a geogenic origin of this metalloid. © 
2019 
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Intercultural and Global Competencies Development to Foster Professional 
Collaboration among Countries: Doctoral Thesis Research Project 

Guillén Yparrea N., Ramírez Montoya M.S. 

Conference Paper 

Currently, we are more connected than ever because of developments in information and 
communication technologies. Physical barriers no longer obstruct interacting, collaborating, and 
relating to people anywhere in the world. The development of intercultural competencies allows 
the individual to have proper knowledge and understanding of different cultures and interact and 
relate effectively in different multicultural settings. The purpose of this document is to show the 
current status of the doctoral thesis about the development of intercultural and global 
competencies in university students through an innovative educational model that promotes 
collaboration among students of different nationalities. To help understand the problem on which 
the research topic focuses, we present a status report on the review of the literature and the 
integrated, sequential-explanatory design of a mixed-methodology for collecting quantitative and 
qualitative data. With the results, we expect to propose an innovative, technologically-based 
educational model that promotes intercultural and global competencies in higher education 
students. This research progress report explains the theoretical contributions to the construction 
of the framework and the methodology. © 2020 ACM. 
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Intervention model to promote reading in basic education: Contributions to 
public policies 

Honorato-Errázuriz J., Ramírez-Montoya M.S. 

Conference Paper 

The Pandemic has taken us further away from the dream of offering the same learning 
opportunities to all our students in Latin America. Improving comprehensive reading in the early 
years of schooling and designing and implementing effective and sustainable public policies has 
become an urgency. The purpose of this document is to present the current status of a research 
plan for a doctoral thesis, referred to create an intervention model based on the analysis of the 
results of the design and implementation in Chile of a public policy program that develops reading 
in Basic Education. An evaluation of the program's impact is proposed, together with a mixed 
study that allows for a joint analysis of the quantitative and qualitative results obtained. The 
expected results will make it possible to propose an intervention model that can be transferred to 
other public policies, of high interest to governments, especially in Latin America. The document is 
organized in six sections: an introduction and literature review that promotes research on the 
thesis, the hypothesis, research objectives, research approach and methods, results up to date and 
their validity, the status of the thesis and expected contributions. It is expected to contribute with 
an original work that offers future opportunities for researchers in relation to transfer this 
intervention model to other fields and the need of scalability of the reading development program 
with all its components. © 2020 ACM. 
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Introducing Virtual Reality in an Automated Manufacturing Systems course - 
First approach 

Morano Okuno H.R., Sandoval Benitez G., Lopez V.V., Villagomez Guerrero L., Moran E.G., De Jesus 
Solis Cordova J. 

Conference Paper 

Currently, Information Technologies (IT) are widely used in the automation of manufacturing 
systems to exchange data between different workstations along the production lines. To manage 
the information that is handled, software applications are required that understand 
communications between various industrial equipment such as robots, CNC machines, parts 
storage systems, programmable logic controllers (PLC), vision systems and materials handling 
systems. To be able to perform simulations of the manufacturing processes and allow users to be 
present in a virtual way within the production systems, Virtual Reality (VR) is used. In recent years, 
the use of VR has become a key element, both in the Industrial area and in the field of Education. 
For students, they must know the advantages and disadvantages of the different software 
applications that allow generating production lines through VR; since in this way, they will know 
the scope of each of these computational tools. Nowadays, most Mechatronics Engineering 
curricula do not include a subject that involves the use of VR in the different areas of 
Mechatronics; Therefore, it is necessary to find alternatives for students to learn on their own, the 
applications that this technology has in their professional field. The above must be achieved 
without using the time of normal classes since the original syllabus would be neglected. This article 
shares the experiences obtained by introducing VR in a Manufacturing Systems Automation course 
through the use of Research-based learning methodology followed by a sequence of activities. To 
know the students' perception of the use of VR in their course, a survey was applied at the end of 
the semester. © 2020 IEEE. 
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Introduction for the TEEM 2020 Doctoral Consortium track 

García-Peñalvo F.J., García-Holgado A., Ramírez-Montoya M.S. 

Conference Paper 

Once again, the doctoral consortium track plays a central role in TEEM Conference. This track 
exists since the first edition on the conference in 2013 and still looks for Ph.D. candidates present 
the advances of their theses and do networking with other peers and more experienced 
researchers. This track was born linked to the Ph.D. Programme on Education in the Knowledge 
Society of the University of Salamanca (Spain), but we are happy to receive exciting proposals 
from others Ph.D. Programmes around the world, enriching the debates and the networking. © 
2020 ACM. 
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Inventory ABC supervised classification with logical analysis of data 

Soto D.L., Yacout S., Angel-Bello F. 

Conference Paper 

Regardless of the costs that inventory management involves, inventories are essential to the 
supply chain efficiency since they secure a constant and continuous supply of parts that are 
necessary for continuous production. Therefore, companies are interested in finding the inventory 
balance that allows them to take advantage of unplanned production opportunities, and at the 
same time, minimizing the negative consequences of their accumulating inventory. ABC inventory 
classification has offered an option to inventory management based on prioritizing items. It sets a 
justified basis for decision-making process' assistance. This paper is aimed at presenting a new 
approach, for new items classification that takes into consideration multiple criteria. The proposed 
approach is a data mining technique called Logical Analysis of Data (LAD). LAD is based on Boolean 
theory that is used for pattern recognition. For this study a Multi-class LAD model is used to 
support ABC items' classification process based on multiple criteria. Two applications for two 
different datasets are presented. Classification accuracy results obtained using LAD are discussed. 
© 2016 Proceedings of the 2016 Industrial and Systems Engineering Research Conference, ISERC 
2016. All rights reserved. 
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Involvement of students in online master's studies of Engineering and 
Science: A path to minimize the gender gap in STEM 

Hammout N., Hosseini S. 

Conference Paper 

E-learning provides an individualized course path which provides a user the convenience of pacing 
one's way through a course. One of the key privileges it offers is the flexibility of the course and 
consistent delivery of the material. In this study, over 5, 000 participants of online master's studies 
in the areas of business, engineering and sciences, social sciences and government, and 
humanities and education were analyzed to find the gender gap between participation of the 
candidate with a specific emphasis on Science, Technology, Engineering and Mathematics (STEM). 
The results of this analysis shows lower participation of women in majority of the fields with a 
major shift in their interest over the course of 6 years from education, social sciences and 
humanities to the field of engineering. While this trend is quite promising, the gap between the 
female and male participants of online courses seems to remain intact. © 2020 IEEE. 
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IoT device implementation for evaluation of electronics and software design 
skills 

Torres-Rios E., Perez-Rojas D., Antonio-Torres D., Moreno-Moreno J., Carrillo-Martinez L.A. 

Conference Paper 

The use of specific hardware and the Application Programing Interface (API) are incorporated into 
a methodology for the study of the Internet of Things (IoT) from the point of view of electronic, 
computing, communication and data base design. Selected courses in one semester of the 
curricula of the student career are grouped and create a task force is created to achieve a final 
project. Topics covered in this semester are: sensors and actuators, microcontrollers architecture, 
analog electronic design, and social entrepreneurship. The proposed final project implements the 
knowledge of each course and incorporates some specific elements of the IoT environment. The 
final project is always supervised by the professors of the semester and by a guest company that 
collaborates in the observations of details in the implementation of the final product during the 
design and development time. The guest company designates two or three specific engineers in 
their area of information technology or logistics to join the students for three specific weeks of the 
semester. The results observed in the application of this methodology shows a high impact in the 
understanding of the theory and improvement in the circuit design capabilities from the 
conceptual description to final product. © 2020 IEEE. 
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Key factors of subjective well-being index in engineering students 

Amozurrutia-Elizalde A., Sayeg-Sanchez G., Flores-Amado A. 

Conference Paper 

As human beings are complex entities that perceive and assimilate the environment, it is engaging 
to inquire what are the factors involved in the self-perception of achievement that will allow 
individuals to be successful. Determining the predictive factors of subjective perception of well-
being allows us to know what is affecting student academic performance. Primary relationships 
are an important element of these factors and have direct impact on the perception of 
achievement that students may have and the goals they set. This perception allows them to be 
more resilient in crisis situations and in persevering throughout their studies. This study assessed 
the subjective well-being perception in 297 students of second year of engineering. A test was 
used to gather information to determine Subjective Well-being Index. There was found a 
relationship between Subjective Well-Being and academic performance, it was observed that 
those stuudents with a higher score are more likely to have a better performance. It is an 
important fact as recent studies show that a high index works as a mediator to stay motivated and 
engaged with student career. © 2020 IEEE. 
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Laser micro-welding of AZ92A magnesium wires using a fiber-laser: A 
preliminary study 

Cedeño-Viveros L.D., Ibarra-Medina J., Rodríguez C.A., Vázquez E., Ciurana J., García-López E. 

Conference Paper 

This work discusses an analysis of laser beam characteristics, applied to conduction welding of 
AZ92A magnesium wires for medical meshes. Our experiments consisted of the exposure of 
multiple laser shots on kapton film varying focal position and laser power. Our results indicate that 
a high laser power level promotes a linear increase of beam radius at focal plane, quality factor 
and divergence angle. A parametric analysis was carried out varying input energy levels. Porosity 
was observed as a defect owing to high magnesium reactivity with oxygen. A direct relation of 
input energy and weld spot size was observed. © 2020 The Authors. 
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Learning organic chemistry with virtual reality 

Ramirez J.A., Bueno A.M.V. 

Conference Paper 

Implementation of virtual reality technology as a learning tool for organic chemistry is presented. 
We use the immersive technology to facilitate the learning of how to create molecules of chemical 
compounds. Practical activities with the virtual reality application called Nanome were 
implemented. This educational technology seeks, through the sensation of immersion, to transmit 
knowledge to the student by perceiving a virtual organic chemistry laboratory. Nanome is a 
nanoscale immersion laboratory for virtual reality. A fully immersive virtual reality system, Oculus 
Rift, was used with the Nanome application to visualize molecules, edit configurations, and 
simulate molecular bondsThe results show that virtual reality technology was well accepted by 
students as a learning tool. Skills and knowledge are acquired by learning by doing in a totally 
immersive environment. Complex subjects to understand in a conventional classroom were taught 
in a practical and entertaining way. Immersive virtual reality technology has enormous potential as 
a chemistry teaching tool. © 2020 IEEE. 
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Learning Skills Development Through the Usage of Simulators 

Pacheco Velazquez E.A., Alberto Palma Mendoza J., Dewar Valdelamar D.A. 

Conference Paper 

The phenomenon of globalization has resulted in an increase in importance of economic and 
commercial practices. In this environment in order to increase company competitiveness it is 
critical to improve logistic activities at all levels of the organization.The main mission of these 
activities is to place the right products (goods and services) in the right place, at the right time, 
with the desired conditions, and at the lowest cost. In summary, the objective of logistics is to 
guarantee customer satisfaction by achieving the best cost, quality and service 
conditions.Unfortunately, the goal of building a systemic vision of logistics achieved by the 
coordination of different processes not been achieved through traditional teaching methods. In 
addition, the number of academic simulators in this discipline is very low. This is why the 
professors of the logistics area of Tecnologico de Monterrey have been designing and testing a 
business game with a focus on logistics decision making. Logistic Simulator (LOST) is a thorough 
game that allows students to develop and apply logistics concepts in a fast and fun way to learn. 
Thus allowing to understand the interfaces of different logistic topics. The game shows the 
participants the consequences of the different decisions that are made through a series of key 
performance indicators, thus promoting the identification of the main variables that should be 
evaluated when making each decision. LOST represents a new way of learning and managing 
logistic concepts. In addition, LOST triggers in students the development of various skills such as 
Self-regulated learning, Student Engagement and Reflection on their learning.This article aims to 
describe the design of this simulator, the strategies we have followed to provoke learning in our 
students, and show the main results that have been obtained in the development of the 
aforementioned skills. © 2020 IEEE. 
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Linearized Optomechanics under Time-Dependent Phase Driving 

Jaramillo Ávila B., Ventura-Velázquez C., Rodríguez-Lara B.M., Rodríguez-Lara B.M. 

Conference Paper 

We study the effect of steepness in smooth phase changes in the laser that drives an 
optomechanical system in the red-detuned, linearized regime. These phase changes take the semi-
classical component out of its steady state. Steeper phase changes produce larger amplitudes for 
the fast oscillations in the mean fields. In contrast, sufficiently slow phase changes keep the 
system close to its steady state and allow the implementation of a phase driving scheme designed 
to minimize the variation of the quantum fluctuation mean excitation values. © Published under 
licence by IOP Publishing Ltd. 
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Low cost platform to implement IoT prototypes 

Calderon R.R., Izquierdo R.B., Garcia S.G. 

Conference Paper 

This paper shows the results obtained through the development of a low-cost platform 'IoT Maker 
Lab' which is a technology integrated with the necessary elements to generate prototypes of 
Internet of Things (IoT), so that experimentation can be taken to different learning spaces in a 
rapid and efficient way.This platform has such versatility that it can be used in different curriculum 
courses, which the knowledge of digital technology is developed. From experimental results, it is 
demonstrated that 'IoT Maker Lab' can be used in different courses from the beginning to the end 
of an undergraduate program. The platform has the advantage of being easily incorporated into 
simple systems and complex ones as well.On the other side, because IoT is a fundamental 
milestone of the Industry 4.0 ecosystem, the platform contributes to the development of 
competencies that the industry demands from the current and future engineers. © 2020 IEEE. 
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Low-cost and high-precision labs to promote active learning in online learning 
environments 

Huertas J.I., Vazquez-Villegas P., DIaz-Ramirez J., Tejeda S. 

Conference Paper 

COVID-19 forced online learning at all levels. It raised a problem for the teaching of engineering 
classes where laboratory work is essential for the learning process. To address this problem, we 
used the current capabilities of cell phones, visual processing software, and social networks to 
design a set of lab activities that could be reproduced at home by each student at a low cost. We 
developed an exploratory study where we implemented one of those lab activities in a physics 
course and investigated the impact of this activity on the learning gain of students. We 
implemented the activity in a large group of students (69) and compared with a control group of 
students (12) that did not participate in the activity in order to evaluate the knowledge gained by 
the participants. Results showed that students that carried out our proposed lab activity increased 
their learning gain (20%) and obtained better scores in their knowledge tests (76.98 ± 3.21 pre-test 
versus 92.56 ± 3.18 post-test). © 2020 IEEE. 
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Low-cost educational resource using optical fibers to send color images 

Rivera-Ortega U., Martinez-Sisniega N., Alcantara-Mendoza U. 

Conference Paper 

We present a low-cost resource that aims to facilitate the teaching process of subjects related to 
optical fibers, given that it presents a practical application of this technology. The main purpose of 
this resource is to send a color image through optical fibers with a laser diode from one computer 
and receive it with a photoresistor on another computer, with a total estimated setup-cost of 
twenty dollars. The setup includes a visual user-interface, for both computers, programmed with 
the software LabVIEW, which lets to select and prepare an image for a proper sending and 
receiving. In this proposal we have used arduino boards and low-cost plastic optical fibers used in 
ornaments. © 2020 SPIE. 
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Machines for Industry 4.0 in Higher Education 

Calderon R.R., Izquierdo R.B. 

Conference Paper 

Industry 4.0 is the concept coined to refer to the fourth industrial revolution; it is an ecosystem 
where several digital technologies converge to generate products and services of high added 
value. Internet of Things (IoT), Augmented Reality (AR) and Additive Manufacturing (AM) are key 
elements of Industry 4.0. Nowadays, jobs demand on engineer's skills in such technologies. 
Unfortunately, in current academic programs the digital technologies of Industry 4.0 are not part 
of the curriculum yet. This paper shows how to incorporate IoT, AR and AM technologies into a 
pair of experiments of mechatronics laboratories, and therefore build industry 4.0 machines with 
the support of free and open resources. Two study cases are presented: an automotive 
transmission gearbox and an extruder machine. The experimentation demonstrates the feasibility 
of developing competencies during students' hands-on activities, in the framework of the IoT, AR 
and AM, in a simple way and low cost. © 2020 IEEE. 
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Makerspaces for inclusive education 

Reynaga-Peña C.G., Myers C., Fernández-Cárdenas J.M., Cortés-Capetillo A.J., Glasserman-Morales 
L.D., Paulos E. 

Conference Paper 

Academic makerspaces have been shown to foster creativity and innovation, as they provide 
conditions for novel thinking to challenging problems. The capability to foster rich discussions, 
robust ideas, and unique cross-discipline collaborations and approaches stems directly from the 
diversity of people, their backgrounds and perspectives, as well as their interests, which become 
lively in the makerspace. This project leverages the creativity and communities of two 
makerspaces located in two major higher education institutions, to address the need for 
educational tools and materials for STEM education of students with visual disabilities. Higher 
education students who participated in this challenge formed multidisciplinary teams to create 
novel accessible, affordable devices containing inclusive technology to foster inclusive learning 
environments. This work is an example of how educational innovation and engineering can merge 
in a project mediated by makerspaces, culminating not only in the generation of the products 
expected, but also in valuable outcomes for higher education students who participated in this 
challenge-based experience. © Springer Nature Switzerland AG 2020. 
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Mapping of Conceptual Framework for Augmented Reality Application in 
Logistics 

Ginters E., Gutierrez J.M., Mendivil E.G. 

Conference Paper 

Logistics services include a variety of operations, from freight transportation and warehousing, to 
order placement in distribution channels and delivery to customers. In order to increase the 
efficiency and responsiveness of the supply chain, a digital transformation is being carried out, 
which includes the business model changes and the introduction of various digital technologies in 
the planning, management and administration of logistics operations. One of the disruptive 
technologies is Augmented Reality (AR). The aim of the article is to provide a conceptual view of 
the use of AR in the logistics and supply chain. © 2020 IEEE. 

Ginters E., Gutierrez J.M., Mendivil E.G., (2020). Mapping of Conceptual Framework for Augmented Reality 
Application in Logistics. Proceedings of: 2020 61st International Scientific Conference on Information 
Technology and Management Science of Riga Technical University, ITMS 2020 - Proceedings, Institute of 
Electrical and Electronics Engineers Inc., ISBN: 9781728191058.



MATHPOL: Development of Mathematical Competencies in Engineering 
Students using Project-Oriented Learning 

Medina Herrera L.M., Glaros D., Abalo M.A. 

Conference Paper 

This paper presents a way to develop mathematical competencies in engineering students, using 
project-oriented learning. These projects use cutting-edge technology and applications such as 3D 
printing, augmented reality and modeling with Mathematica and Python, and have been 
specifically designed to develop eight mathematical competencies: thinking and reasoning, 
argumentation, communication, modeling, posing and solving problems; representation, making 
use of language and symbolic operations, and use of aids and tools. A pre-test and a post-test 
were applied to 239 students to measure the number of initial and final mastery of the 
mathematical competencies. Statistical tests show that students significantly increase the domain 
levels in math competencies. We also gave perception questionnaires to our students about using 
this type of projects to learn Calculus. Our results indicate that there is a positive impact on 
student engagement and that the use of technology plays an important role in helping to develop 
these competencies. © 2020 IEEE. 
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Mechatronic Design and Robust Control of an Artificial Ventilator in Response 
to the COVID-19 Pandemic 

Ramos-Paz S., Belmonte-Izquierdo R., Inostroza-Moreno L.A., Velasco-Rivera L.F., Mendoza-Villa 
R., Gaona-Flores V. 

Conference Paper 

The crisis resulting from the COVID-19 pandemic has generated an adverse situation in which 
thousands of people dies due to the lack of artificial ventilation devices. In this sense, this work 
presents a proposal for the robust mechatronic design and control of a low-cost non-invasive 
ventilator, for which rapid prototyping manufacture strategies such as 3D printing and product 
design are used. In order to guarantee the reliability of the system operation, in this work, a robust 
control scheme based on super-Twisting sliding modes is proposed, which guarantees the 
trajectory tracking control corresponding to the breathing profiles required by the patients. 
Experimental and simulation results validate the effectiveness of the proposed prototype design. 
Nevertheless, the prototype is waiting to be tested and approved for use in health assistance. © 
2020 IEEE. 
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Media competences in the training of Andean Community journalists: Needs 
and challenges in the face of misinformation 

Rodríguez-Hidalgo C., Ramírez-Montoya M.S., Rivera-Rogel D., Aguaded I. 

Conference Paper 

Media and information literacy is one of the keys to training journalists. It aims to ensure that the 
information it produces is relevant, accurate and of high quality. This article presents a study of 
the curricula of the faculties of Communication and Journalism of the Andean Community of 
Nations (CAN), with the aim of highlighting the development of these competences in the training 
of journalists. The research question is: What is the relationship between the media competences 
present in the curricula of the journalism faculties and the aptitude of journalists to counteract 
misinformation? To answer this question, a mixed study is carried out, which evaluates the media 
competences in the curricula of journalism schools, as well as the skills of journalists and 
journalism students. The preliminary results show that the dimensions of Interaction Processes 
and Production Processes are developed more intensively in the training of journalists, despite the 
fact that the greatest professional demand points towards the technological dimension. © 2020 
ACM. 
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Metacognitive awareness and creative thinking: The capacity to cope with 
uncertainty in engineering 

Caratozzolo P., Alvarez-Delgado A., Hosseini S. 

Conference Paper 

International groups of stakeholders are currently involved in the redefinition of the objectives of 
engineering education. They are releasing different reports where clearly raise the need that the 
acquisition of cognitive skills and metacognitive awareness must be carried out complying with the 
knowledge, attitudes and values of the complex demands of the Fourth Industrial Revolution 
framework. Inherited from the past, the stiffness of the academic structures in some higher 
education institutions, may prove today an insurmountable barrier to the new adaptable learning 
approaches required by Generation Z students. During this study, engineering students received 
creative thinking instruction to comply with the enhancement of: (i) their ability of shifting 
between different modes of thought; (ii) their capacity to cope with uncertainty, ambiguity and 
volatility; and (iii) their handling of non-routine interpersonal and analytical skills. The obtained 
results indicate that the supervised practice of associative and analytical thinking modes are highly 
effective for the development of the mode shifting competence, not only as a domain-specific but 
also as a domain-general thinking skill. © 2020 IEEE. 

Caratozzolo P., Alvarez-Delgado A., Hosseini S., (2020). Metacognitive awareness and creative thinking: The 
capacity to cope with uncertainty in engineering. Proceedings of: IEEE Global Engineering Education 
Conference, EDUCON, vol. 2020-April, pp. 638-643, IEEE Computer Society, ISSN: 21659559; ISBN: 
9781728109305.



Mexico city's airbnb listing price analysis using regression 

Gomez-Cravioto D.A., Diaz-Ramos R.E., Contreras-Miranda V.I., Cantu-Ortiz F.J. 

Conference Paper 

The AirBnb platform provides users with the option of renting their vacant spaces as tourist 
accommodations and competing with traditional accommodation enterprises. However, since 
AirBnb gives the user the freedom to establish the price of their listing, a challenge is placed on 
the owner to determine the most appropriate number. This study analyses the information from 
listings in Mexico City to determine how the listing attributes can be used as predictors for a new 
listing's price. The study uses statistical methods and machine learning techniques to analyze the 
information scraped from AirBnb's website, which is publicly available at the Inside AirBnb 
webpage. In this work, an experiment was made to compare a quantile regression, logistic 
regression, and a generalized additive model to find the most suitable technique for predicting an 
AirBnb listing's price. The models were compared based on the residual standard error, R squared, 
and AIC. The results show that the generalized additive model provides the best fit for the dataset 
explaining 60% of the variance. © Proceedings of the 13th IADIS International Conference ICT, 
Society and Human Beings 2020, ICT 2020 and Proceedings of the 6th IADIS International 
Conference Connected Smart Cities 2020, CSC 2020 and Proceedings of the 17th IADIS 
International Conference Web Based Communities and Social Media 2020, WBC 2020 - Part of the 
14th Multi Conference on Computer Science and Information Systems, MCCSIS 2020. All rights 
reserved. 
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Mexico´s logistics performance index as a sustainable indicator 

Thierry-Aguilera R., Di Marco G., Diaz-Santillan E. 

Conference Paper 

Nations that have better logistics infrastructure are suitable to grow and become more 
competitive internationally. Based on information provided by the Supply Chain & Logistics 
Institute (SCL) this paper details Mexico´s development in logistics infrastructure as today, 
describing the different types of logistics assets located in different geographical parts of the 
country mainly categorized in ports, airports, special economic zones, logistics parks, roads and 
railways. In order to reach conclusions for quality and functionality provided by infrastructure to 
the local trade, international values from the Logistics Performance Indicator (LPI) developed by 
the World Bank were analyzed and behavior of general indicators examined in the period 2007 - 
2014. A comparison with indicators for trading partners in NAFTA neighboring countries and Latin 
America and Caribbean commercial region was also carried out. The above findings contributed to 
concluding Mexico's logistics industry is one of the potential sectors for development, as their 
current ranges are small in proportion to the real needs, both domestically and related to other 
countries. While there are improvements in recent years, they were mild, therefore a 
comprehensive logistics development plan to optimize the country competitiveness, mainly in 
services quality and reducing necessary costs. © 2016 Proceedings of the 2016 Industrial and 
Systems Engineering Research Conference, ISERC 2016. All rights reserved. 
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Minimum Current-Ripple Point Tracking for Renewable Energy Applications 

Villarreal-Hemandez C.A., Loranca-Coutino J., Ruiz-Martineztt O.F., Mayo-Maldonado J.C., Valdez-
Resendiz J.E., Rosas-Carot J.C., Guillen D. 

Conference Paper 

This paper presents a novel output voltage control of a high-gain interleaved DC-DC converter that 
is able to track a minimum input-current ripple. The controller encompasses three stages: a 
current stabilization loop, an output-voltage controller and a minimum ripple point tracking 
control law. The latter is a novel stage that enables a full operating region for which the input-
current ripple is minimized. The proposed scheme was validated by implementing experiments in 
closed-loop operation. In this way, the DDBC is able to both mitigate the harmonic distortion on 
the current extracted from the PEMFC, which is beneficial to improve the efficiency and life-time 
of the cell; and on the output-voltage delivered to an output DC bus. © 2020 IEEE. 
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Molecular dynamics simulations as a competence developer for materials 
science 

Guajardo-Cuellar A. 

Conference Paper 

Molecular dynamics is a powerful computational tool to model material properties. The potential 
of the simulation tool to understand and to predict materials behaviors and properties has been 
widely used for research purposes. In this work, molecular dynamics as an innovative tool is 
investigated. The goal is to developed competences related with material science using molecular 
dynamics. The main conclusion is that the tool is of great use for this purpose. It has great 
potential as a modeling tool that accompany the process of competence development in an 
engineering student. © 2020 IEEE. 
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New Families of Single - Qubit Control Fields: An Algorithm 

Enríquez M., Jaimes-Nájera A. 

Conference Paper 

The dynamics of a two-level system interacting with a new class of analytically solvable driving 
fields is analyzed. Such fields are obtained using an inverse-engineering approach, which allows to 
exactly factorize the correspondent time-evolution operator via the Wei-Norman theorem. This 
technique is presented as an algorithm and using an example we show that the free parameters 
involved can be used to tune some aspects of the dynamics on demand such as the atomic 
population inversion. © Published under licence by IOP Publishing Ltd. 
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New Forms of Gemba Walks and Their Digital Tools in the Digital Lean 
Manufacturing World 

Romero D., Gaiardelli P., Wuest T., Powell D., Thürer M. 

Conference Paper 

Gemba Walks are an important mean of vertical integration in Lean Manufacturing environments. 
They ensure that all levels of the company stay connected with the front-line, “the Gemba”, where 
the actual value is created. However, traditionally Gemba Walks have been restricted to one 
location. This is a shortcoming in production environments characterized by interconnected and 
often globally dispersed problems where information from several locations is needed 
simultaneously. In response, this paper explores the emergence of new forms of Gemba Walks 
enabled by the adoption of new digital technologies. We intend to identify the advantages and 
disadvantages of using digital technology to support the execution of these new forms of Gemba 
Walks in more complex, globalized environments and to get a grasp of the extent to which 
digitalization changes communication characteristics between the parties involved. © 2020, IFIP 
International Federation for Information Processing. 
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Noise Immunity evaluation for DPSK-k non-coherent receivers (SISO and 
MIMO cases) 

Ramirez G., Pen F., Parra R., Kontorovich V. 

Conference Paper 

The amount of different environments where wireless communications is required has grown 
significantly, channel estimation has been known to be the path to take, but the necessity of 
Multiple-Input Multiple-Output (MIMO) systems has created a complex process of demodulation 
for the coherent paradigm. Non-coherent receivers achieve data detection without the overhead 
and computational complexity required by pilot-based reception mechanisms. Additionally, 
difference modulation has some interesting properties of invariance that may be used against 
Doppler shifts and Carrier Frequency Offset. That is why, having an analytical approximation of the 
probability of error in terms of Bit Error Rate (BER) will be very useful. In this work, Chernoff 
Boundaries are proposed for an autocovariance receiver, which are easily scalable to any order of 
difference modulation. Also, the upper bound proposed could be calculated even when there is 
diversity at the receiver, that could be in time, frequency or space. © 2020 IEEE. 
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Non-coherent autocovariance receiver for DPSK-k modulation invariant to 
channel distortions 

Gerardo-Ramirez, Fernando-Pena, Ramon-Parra-Michel, Valeri-Kontorovich 

Conference Paper 

Differential phase shift keying (DPSK) is a promising approach for reducing the overhead and 
computational complexity involved in upcoming multiple input-multiple output links. This 
technique has some intrinsic benefits, that provide invariance to certain channel distortions 
depending of the order of modulation used, for example, initial phase introduced by the channel, 
Doppler Shifts and Carrier Frequency Offset (CFO). This work, will provide a generalization of a 
DPSK noncoherent autocovariance receiver for any size of N\times N MIMO array and any order of 
difference modulation. © 2020 IEEE. 
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Nonlinear plasmonic metasurfaces using multiresonant surface lattice 
resonances 

Reshef O., Saad-Bin-Alam M., Chaitanya N.A., Stolt T., Hogan R., Karimi M., Alam M.Z., Carlow G., 
Sullivan B.T., De Leon I., Menard J.-M., Huttunen M.J., Dolgaleva K., Boyd R.W. 

Conference Paper 

Surface lattice resonances exhibit the highest quality-factors in metasurfaces containing plasmonic 
nanoparticles. We present our recent results in developing multiresonant high-Q metasurfaces for 
various nonlinear applications, including efficient harmonic generation and optical-switching. © 
2020 OSA. 

Reshef O., Saad-Bin-Alam M., Chaitanya N.A., Stolt T., Hogan R., Karimi M., Alam M.Z., Carlow G., Sullivan 
B.T., De Leon I., Menard J.-M., Huttunen M.J., Dolgaleva K., Boyd R.W., (2020). Nonlinear plasmonic 
metasurfaces using multiresonant surface lattice resonances. Proceedings of: Conference Proceedings - 
Lasers and Electro-Optics Society Annual Meeting-LEOS, vol. 2020-May, Institute of Electrical and Electronics 
Engineers Inc., ISSN: 10928081; ISBN: 9781943580767.



Nonlinear plasmonic metasurfaces using multiresonant surface lattice 
resonances 
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Conference Paper 

Surface lattice resonances exhibit the highest quality-factors in metasurfaces containing plasmonic 
nanoparticles. We present our recent results in developing multiresonant high-Q metasurfaces for 
various nonlinear applications, including efficient harmonic generation and optical-switching. CLEO 
2020 © OSA 2020, © 2020 The Author(s). 
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Non-parametric analysis of recent trends in productive university technology 
transfer 

Peimbert-Garcia R.E., Lopez-Martinez K.E., Winder C.F., Camacho-Cordovez C. 

Conference Paper 

Licensing income derived from the commercialization of university research can provide greatly 
needed revenue for currently constrained university budgets. Most research universities have 
commissioned technology transfer offices (TTO) to manage this commercialization of university 
research and facilitate the university technology transfer (UTT) process. In this study of 203 U.S. 
universities from the database Statistics Access for Tech Transfer (STATT) of the Association of 
University Technology Managers (AUTM) university surveys, it was found that total university 
research spending and TTO staffing have a direct relationship in levels of licensing income. In 
addition, significant differences in productive UTT (ratio of university research spending to 
licensing income) were found between the following university-subgroups during the ten-year 
period studied: private and public universities, and universities with medical and without medical 
schools. Meanwhile, no difference in productivity was found between land and non-land grant 
universities. Lastly, no significant trends were found in the following selected measures of 
productivity during 10 years: invention licensing income to total university research expenditures, 
invention disclosures to patent filed and invention disclosures to invention license agreements 
executed. © 2016 Proceedings of the 2016 Industrial and Systems Engineering Research 
Conference, ISERC 2016. All rights reserved. 

Peimbert-Garcia R.E., Lopez-Martinez K.E., Winder C.F., Camacho-Cordovez C., (2020). Non-parametric 
analysis of recent trends in productive university technology transfer. Proceedings of: Proceedings of the 
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Non-static object reconstruction system based on multiple RGB-D cameras 

Barreto M.A., Huegel J.C., Fuentes R.Q., Perez-Gonzalez J. 

Conference Paper 

Computer vision systems are important for capturing environments, for facial recognition and as a 
way to scan objects for documenting and for manufacturing. One of the current challenges is to 
scan objects that change dynamically, whether rigid transformations or shape deformations. This 
paper presents a new system based on an RGB-D camera array, an array which is calibrated by 
means of a set of equations that relate the distance, angles and resolution of the cameras. The 
Iterative Closest Point algorithm is proposed for a fine alignment, as well with a process of 
reconstruction and elimination of noise by means of a Poisson distribution function. The system 
was exhaustively validated using two forms with different properties. When comparing the 
obtained result of the scan versus the real models by means of the distance of Hausdorff, errors of 
no more than 0.0045 mm were obtained. In addition, an experiment is performed by scanning the 
palm of the hand under deformations and movements. These results show that the system can 
scan static and non-static and dynamic forms, thereby demonstrating its usefulness for the 
reconstruction, analysis and manufacture of objects of different classes. © 2020 SPIE. 

Barreto M.A., Huegel J.C., Fuentes R.Q., Perez-Gonzalez J., (2020). Non-static object reconstruction system 
based on multiple RGB-D cameras. Proceedings of: Proceedings of SPIE - The International Society for Optical 
Engineering, vol. 11433, SPIE, ISSN: 0; ISBN: 9781510636439.



Numerical modeling of the immune response to human papillomavirus 
infection 

Solis F.J., Gonzalez L.M., Jerez S. 

Conference Paper 

In this work, we develop mathematical models describing the interactions between Human 
papillomavirus (HPV)-infected cells and the immune system. We start with simple models in order 
to capture the most important features of such interactions. Then, we proceed to consider 
fundamental immunological characteristics for the models. For the numerical counterpart, we 
develop and implement efficient numerical discretizations of our models in order to illustrate the 
behavior of the schemes using different initial conditions, which represent the degree of infection 
of the disease. Understanding such interactions is of paramount importance for the prevention 
and the potential eradication of the infection. One main goal of this research is to analyze how and 
under what circumstances the immune system succeeds in eliminating HPV-infected cells. © 2019 
John Wiley & Sons, Ltd. 

Solis F.J., Gonzalez L.M., Jerez S., (2020). Numerical modeling of the immune response to human 
papillomavirus infection. Proceedings of: Mathematical Methods in the Applied Sciences, vol. 43, pp. 7905-
7914, John Wiley and Sons Ltd, ISSN: 1704214.



Observer-Based Leader-Follower Consensus Tracking with Fixed-Time 
Convergence 

Trujillo M.A., Gemez-Gutierrez D., Defoort M., Ruiz-Leon J., Becerra H.M. 

Conference Paper 

This paper addresses the problem of consensus tracking with fixed-Time convergence, for leader-
follower multi-Agent systems with double-integrator dynamics, where only a subset of followers 
has access to the state of the leader the control scheme is divided into three steps the first one is 
dedicated to the estimation of the leader's velocity by the subset of agents with access to leader's 
position then, the leader state is estimated by each follower in a distributed way and in a fixed-
Time. Finally, based on the estimate of the leader state, each follower computes its control law to 
track the leader in a fixed-Time the control strategy proposed in this paper ensures a fixed-Time 
convergence where the desired upper bound of the settling-Time of the tracking error is set a 
priory by the user with one parameter. Thus, allowing the application for scenarios under time 
constraints. Some numerical examples show the effectiveness of the proposed consensus 
protocols. © 2020 IEEE. 
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Open innovation laboratory: Education 4.0 environments to improve 
competencies in scholars 

Cortes D., Ramirez J., Molina A. 

Conference Paper 

With the widespread adoption of emergent technologies, productive sectors have evolved in leaps 
and bounds This has generated a breach between what is needed in the Industry and what is 
expected in Academia to be taught. Traditional education focuses on the development of hard 
skills in students, nonetheless, current technology developments mainly in the fields of artificial 
intelligence and automation pose a threat to technique and repetitive jobs. Soft skills on the other 
hand are to remain active and desired in the near future as they are needed for tasks that 
machines cannot replicate yet. Complex problems require the integration of multidisciplinary 
teams where decision-making and communication abilities are enhanced by its individual parts. 
Mass adoption of Information and Communication Technologies in every sector of society 
demands an evolution of the education model. Consequently, universities throughout lecturers 
and infrastructure must develop guidelines for students to improve their skills and generate the 
competences needed. The open innovation concept has brought institutions a framework to 
develop multidisciplinary and multi entity projects to provide valuable experiences and 
competencies development to college students. This has led to the development of Open 
Innovation Laboratories where learning techniques, design methodologies and product realisation 
platforms fuse to provide a state-of-the-art concept to cope with the demands toward the 
educational model. This allows joint efforts from industry, government and institutions on the 
creation of collaborative projects to provide innovative solutions whilst enriching experience and 
boosting competences in students. Thus, the idea of gathering emergent technologies for training, 
open innovation for generating end-to-end solutions and methodologies to foster strengths in 
students becomes an educational environment to promote the use of active and collaborative 
learning techniques to enhance soft skills and development of competences facing society 
challenges as part of the education 4.0 context. © 2020 Latin American and Caribbean Consortium 
of Engineering Institutions. All rights reserved. 
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Opening Constructive Dialogues Between Business Ethics Research and the 
Sociology of Morality: Introduction to the Thematic Symposium 

Shadnam M., Bykov A., Prasad A. 

Conference Paper 

Over the last decade, scholars across the wide spectrum of the discipline of sociology have started 
to reengage with questions on morality and moral phenomena. The continued wave of research in 
this field, which has come to be known as the new sociology of morality, is a lively research 
program that has several common grounds with scholarship in the field of business ethics. The aim 
of this thematic symposium is to open constructive dialogues between these two areas of study. In 
this introductory essay, we briefly present the project of the new sociology of morality and discuss 
its relevance for business ethics. We also review the contributions to this thematic symposium and 
identify four specific domains where future research can contribute to fruitful dialogues between 
the two fields. © 2020, Springer Nature B.V. 
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Optimization of a drum boiler startup using dynamic simulation and a micro-
genetic algorithm 

Rosado-Tamariz E., Zuniga-Garcia M.A., Batres R. 

Conference Paper 

In order to develop thermal power plants operational capabilities to face the new operational 
challenges of electrical power, in this paper we propose an approach to design operational 
procedures on a drum boiler of a thermal power plant. The proposed approach uses a coupled 
system of a simulation model and a metaheuristic optimization algorithm. The simulation model is 
developed in the modeling and simulation environment OpenModelica and the metaheuristic 
optimization algorithm is a micro-genetic algorithm (mGA). The results show that optimized 
operating profiles minimize the startup time to reach the drum boiler goal state by at least 35 
percent and generate control valves operating sequences that must be carry out to achieve the 
desired profile. © 2019 

Rosado-Tamariz E., Zuniga-Garcia M.A., Batres R., (2020). Optimization of a drum boiler startup using 
dynamic simulation and a micro-genetic algorithm. Proceedings of: Energy Reports, vol. 6, pp. 410-416, 
Elsevier Ltd, ISSN: 23524847. 



Optimization of machining time and surface quality of AISI D2 tool steel in 
WEDM using taguchi methodology and desirability analysis 

Camposeco-Negrete C., Calderón-Nájera J.D. 

Conference Paper 

One of the non-conventional machining processes widely used in the industry is the wire electrical 
discharge machining (WEDM). This process has many advantages, like the great precision and 
quality that can be achieved. As well as other manufacturing operations, the success of the 
process relies on a correct selection of the cutting parameters. The present paper outlines an 
experimental study to optimize the machining time and the surface roughness in WEDM of AISI D2 
tool steel during roughing machining. The Taguchi methodology is used to evaluate the effects and 
contributions of the pulse-on time, pulse-off time, servo voltage, and wire speed, on the response 
variables. The desirability method is employed to define a set of cutting parameters that allows 
reducing both machining time and surface roughness at the same time. The pulse-on time is the 
most significant factor for reducing the machining time, followed by the servo voltage, the pulse-
off time and the wire speed. For surface roughness, the pulse-off time is the factor with the 
greatest influence over the response variable. The results obtained show that the machining time 
is reduced by 4.65%, and the surface roughness is diminished by 4.60% when compared with the 
initial values that are commonly used in the machining of AISI D2 tool steel. Therefore, greater 
production rates can be achieved without compromising the quality of the machined parts. © 
2020 Trans Tech Publications Ltd, Switzerland. 
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Partially coherent non-canonical vortex beams 

Yepiz A., Garza-Alanis J.A., Perez-Garcia B., Hernandez-Aranda R.I. 

Conference Paper 

We introduce and generate the partially coherent non{canonical vortex beams and study their 
characteristics. The characterization of these fields by means of its intensity is difficult due to the 
random fluctuations in space and time of partially coherent fields, but it is demonstrated that the 
cross{correlation function provides information of the composition, spatial coherence structure 
and singularities of the non{canonical vortex beams. Our approach is based on experimental 
measurements and numerical simulations of these beams, which show excellent agreement. © 
2020 SPIE. 
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Perception of the FIT Mode (TEC21 Model) of the Course: Photography and 
Digital Image 

Puga R.U. 

Conference Paper 

The following article shows the results of the study applied to the students of different campuses 
of the Tecnológico de Monterrey that studied the topic: Photography and Digital Image in the FIT 
mode during the semesters of autumn 017 to spring 019. The objective of this project is to know 
the levels of acceptance or rejection of this subject that has very peculiar characteristics. The 
methodology was mixed; the quantitative section was done with an instrument which is answered 
by the students and it measures the levels of satisfaction towards the course and the teacher. In 
the qualitative study, in-depth interviews were conducted with the students, and they were asked 
to write a little (1 page) essay in which they expressed their ideas about the course. As a result, the 
acceptance rate towards this course has increased over time, and the correct use of Information 
and Communication Technologies (ICTs), influences the alumni to accept this kind of modalities in 
the learning process. © 2020 ACM. 
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Perdurable and long-term knowledge retention using project-based learning 

Forte-Celaya M.R., Sandoval-Correa A., Resendez-Maqueda L.F. 

Conference Paper 

Higher education needs to evolve and innovate to prepare students for future challenges and, 
especially, for developing the competencies to meet the needs of industry. One of the main 
considerations underlying this achievement is how to improve long-term knowledge retention. 
Research projects often involve experiential learning; this paper discusses how Semestre i, a 
project/challenge-based learning initiative, improved the students' long-term retention of 
knowledge. Having participated in this project for two years, the students involved showed a 
higher level of knowledge retention compared to the students who participated in the traditional 
educational model. This was validated by a comparison of student grades obtained in the official 
national undergraduate exam. © 2020 IEEE. 
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Performance of college students in a statistics course using mastery learning 

Sayeg-Sanchez G., Rodriguez-Paz M.X. 

Conference Paper 

This contribution provides empirical evidence with information of 113 students of Engineering in 
Tecnologico de Monterrey, that supports the positive conditional relationship among Mastery 
Learning Activities and the final test's score in a Statistics course. As well, it shows that good 
performance in the final test is related with continuous rehearse of medium and hard complexity 
Mastery Learning Activities, in contrast to poor performance students who focus in easy 
complexity activities and minimize the number of rehearsing attempts. © 2020 IEEE. 
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Perspectives on the use of Serious-Storytelling for Creative Thinking 
Awareness in Engineering 

Caratozzolo P., Alvarez-Delgado A., Hosseini S. 

Conference Paper 

This Research-to-Practice Full Paper discusses the use of the Serious-Storytelling approach for 
enhancing soft skills that are decisive for the development of new job opportunities for young 
engineers. Multifarious international organizations, in their recent reports, emphasize the need to 
include new cognitive tools for developing the soft skills that Gen Z engineers need due, on the 
one hand, to the strong consolidation of social media, which shows an unexpected difference in 
the way recent graduates view the world and define themselves; and on the other hand, to the 
exponential development of the technology that was made accessible to them. Serious-
Storytelling cognitive tools were adapted for the design of critical reading and critical writing co-
curricular activities and were included as active learning experiences in different engineering 
programs. The research was conducted based upon a 4-group Solomon methodology with a 
quantitative design. To assess creative thinking competencies, different evaluation instruments 
were used for PreTests and PostTest, including several fluency and originality tests, as well as 
storytelling articulateness ability tests and modified VALUE rubrics of the Association of American 
Colleges and Universities (AACU).The obtained results showed that the designed Serious-
Storytelling approach promoted a better understanding of scientific concepts in engineering 
subjects, a higher capability to develop rising demand skill sets and a stronger creative thinking 
competence awareness. © 2020 IEEE. 
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Petri net modelling of industrial processes from a PID description 

Rozo-Ibanez D., Ruiz-Leon J., Guevara-Lozano D., Vazquez C.R. 

Conference Paper 

This work presents a novel methodology to translate an industrial process description from the 
standard ISA 5.1 (Piping and Instrumentation Diagrams (PID's)), and the corresponding process 
and operation narratives, into Interpreted Petri Nets (IPN), capturing both the plant and the 
specification behaviors. In contrast to other methodologies, the one herein proposed can be 
automatized demanding from operators and practitioners neither knowledge on Petri nets, nor 
ladder diagrams. Moreover, it is endowed with error detection stages to automatically remove 
errors introduced in the narratives, such as omissions, inconsistencies, or ambiguities. The 
methodology consists in capturing the process information (PID and narratives) in tables, and then 
translating them into interpreted Petri nets representing both the plant, and specification 
behaviors. © 2020 IEEE. 
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Petri Nets Tracking Control for Electro-pneumatic Systems Automation 

Vázquez C.R., Gómez-Castellanos J.A., Ramírez-Treviño A. 

Conference Paper 

In this work, an output tracking control problem is introduced for electro-pneumatic systems (ENS) 
modeled by interpreted Petri nets (IPN). In this framework, IPN models for the most common 
components in ENS are present. Later, it is explained how to compute a plant model and an 
specification model as IPN’s. The specification can allow to concurrently activate several actuators. 
Afterwards, an algorithm is introduced to compute the controller and the closed-loop system as 
IPN’s. It is demonstrated that the proposed controller solves the tracking control problem, 
ensuring boundedness and deadlock-freeness of the closed-loop system. The resulting controller 
can be translated to a Ladder Diagram for its implementation with a provided algorithm. The 
introduced algorithms are illustrated through a case study. The aim of this work is to provide a 
control framework that is simple and convenient for practitioners in the field of ENS’s, but at the 
same time is based on a formal model for analysis purposes. © 2020, Springer Nature Switzerland 
AG. 
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PHYSIOLOGICAL VALIDATION of the 360 PANORAMA in HMD, for RESEARCH 
and DESIGN of ENGINEERING CLASSROOMS 

Higuera-Trujillo J.L., Llinares C., Rojas J.-C., Muniz C. 

Conference Paper 

Classroom design has a significant impact on curriculum development and student motivation. To 
study the impact of classroom space on students, environmental simulations are often. Due to its 
relative accessibility, the set-up of 360 panoramas formats shown through head-mounted displays 
(HMD) stands out. However, this set-up does not have a physiological validation (a physical-
simulated comparison) for the specific case of educational spaces. A laboratory fieldwork was 
developed to address this lack. Participants performed tasks in a classroom or in its virtual replica, 
in a counterbalanced way. The sample was made up of 40 university students. While the 
participants performed these tasks, their heart rate variability (HRV) and electrodermal activity 
(EDA) were recorded. Four physiological metrics were extracted from these records, which 
quantified the participants experience in both the virtual and physical classrooms. 
Complementarily, the sense of presence was quantified, according to the SUS questionnaire. 
Regarding the level of presence, the average level generated by the virtual simulation of the 
classroom was relatively high. Regarding the physiological response, no differences were found in 
any of the metrics studied. In conclusion, this supports the findings obtained through studies that 
use this set-up and the development of educational applications based on these technologies. © 
2020 ASME. 
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Potential environmental impact of I/M Programs in Urban Centers based on 
RSD monitoring campaigns 

Huertas J.I., Mendoza A., Huertas M.E., Ibarra R., Mogro A.E. 

Conference Paper 

Vehicle Inspection and Maintenance (I/M) programs were originally created for controlling the 
deterioration of air quality by identifying vehicles with high emissions and forcing them to undergo 
for mechanical maintenance. We describe a methodology, based on remote sensing campaigns, to 
evaluate the potential emission reductions of I/M programs in urban centers. For this purpose, a 
remote sensing monitoring campaign was performed in the Monterrey's Metropolitan Area 
(MMA), Mexico. Four different sectors in the MMA were selected, sampling, under similar 
conditions to those found in ASM test, approximately 0.4% of the vehicles registered in this region. 
Results indicated that 39.0% of the vehicles would not comply the current national regulations for 
in-use vehicles. With a conservative scenario, the implementation of a vehicle I/M program in this 
urban center has the potential of reducing ∼69%, ∼42% and ∼28% the current HC, CO, and NO 
mass emissions, respectively. © Published under licence by IOP Publishing Ltd. 
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Potentializing the problem-solving competence in programming courses 
through a practice-based learning + tutoring strategy 

Gonzalez-Guerra L.H., Leal-Flores A.J. 

Conference Paper 

Solve problems through a programming language is a competence that computer science students 
must dominate. To achieve this competence is essential that, in addition to studying the syntax of 
a programming language, the students develop their algorithmic thinking; one of the ways to 
obtain this and probably the most important is through practice. Professors should provide the 
students with a learning environment that allows them to takes advantage of their potential and 
motivate them to put into practice what they are learning at the right time with inspiring and 
challenging exercises that encourage solving them. It is also highly desirable to generate in the 
students the certitude that they are coding correctly and their solutions solve the exercise they are 
facing, feeling assured that their work is correct and complete, increasing their interest in learning 
more. This is when students need to be mentored with timely feedback. It is required that the 
feedback provided promotes reflection and motivation in the student to create new strategies to 
improve the solution to the problems that arise. The purpose of this document is to demonstrate 
that the use of the practice-based learning strategy together with adequate mentoring at the 
correct time strengthens the competence of student problem-solving. © 2020 IEEE. 
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Predicting academic performance with Artificial Intelligence (AI), a new tool 
for teachers and students 

Rincon-Flores E.G., Lopez-Camacho E., Mena J., Lopez O.O. 

Conference Paper 

Learning Analytics (LA) is data science applied to the educational field. It enables the 
measurement, collection, and analysis of learners' data and their context. In this research we 
utilized two algorithms from the field of artificial intelligence (AI): K-Nearest Neighbor and 
Random Forest. These algorithms trained a predictive model for the academic performance of 
students pursuing an engineering degree. This research found that a general picture of the 
performance of the group is enough to improve, despite the forecast for each student not being 
accurate. This allowed the instructor to adapt their teaching technique to get better results. 
Finally, most students agree to take advantage of LA and they think that knowing their predictive 
results at the beginning of the course will help them do better in class. © 2020 IEEE. 
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Prediction of MCI to AD risk of conversion survival models: QMRI vs CSF 
measures and cognitive assessments 

Orozco-Sanchez J., Tamez-Peña J. 

Conference Paper 

Several studies have found that different quantitative MRI (qMRI) measurements are associated 
with the presence of Alzheimer's disease. Cognitive Assessment scores, Apolipoprotein E4 (ApoE4) 
and cerebrospinal fluid (CSF) biomarkers are important factors associated with the risk of 
conversion from MCI to AD. Despite this awareness, the relationship of the qMRI measurements 
with the conversion rate and their effect in multivariate survival models that combine Radiomics, 
CSF, ApoE4 and Cognitive assessment is not known. The objective of this work was to evaluate the 
importance of each data source using several machine learning(ML) approaches that build Cox 
Survival models that combine cognitive assessments, CSF, ApoE4 and qMRI features. 321 features 
from 442 subjects from the ADNI study that converted from the MCI status to AD were used. ML 
methods were explored in a Cross-validation framework. Test results indicated that cognitive 
assessments plus qMRI data produce Cox survival models that are 92% concordant with the 
conversion time from MCI to AD, while CSF biomarkers did not have a mayor contribution on the 
final survival Model. © 2020 SPIE. 
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Prediction of Social Ties Based on Bluetooth Proximity Time Series Data 

Carrasco-Jiménez J.C., Brena R.F., Iglesias S. 

Conference Paper 

Personal ties in most social networks are explicitly declared by its participants, like on Facebook 
and LinkedIn. Nonetheless, the accuracy of self-declared relationships has been contested. 
Empirical studies show that behavioral data is much more accurate than self-reported data, as it 
relies on objective evidence of social link formation. Evidence collected from online interactions 
have been widely used to elicit social linkage, while physical interactions are rarely exploited to 
uncover underlying social structure. In this paper, we use proximity data taken from the Bluetooth 
detection of mobile devices and show that from the analysis of physical proximity, social 
relationships can be accurately inferred considering time and order of encounters. We also show 
that moments of time in which there was no proximity are as relevant for social network 
elicitation as moments of physical proximity. The purpose of this research work is to infer social 
ties based solely on behavioral proximity data; our experiments substantiate the claim that we are 
able to infer social structure with high accuracy exploiting proximity clues only. © 2020, Springer 
Nature Switzerland AG. 
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Process-Monitoring-for-Quality-A Step Forward in the Zero Defects Vision 

Escobar C., Arinez J., Morales-Menendez R. 

Conference Paper 

More than four decades ago, the concept of zero defects was coined by Phillip Crosby. It was only 
a vision at the time, but the introduction of Artificial Intelligence (AI) in manufacturing has since 
enabled it to become attainable. Since most mature manufacturing organizations have merged 
traditional quality philosophies and techniques, their processes generate only a few Defects Per 
Million of Opportunities (DPMO). Detecting these rare quality events is one of the modern 
intellectual challenges posed to this industry. Process Monitoring for Quality (PMQ) is an AI and 
big data-driven quality philosophy aimed at defect detection and empirical knowledge discovery. 
Detection is formulated as a binary classification problem, where the right Machine Learning (ML), 
optimization, and statistics techniques are applied to develop an effective predictive system. 
Manufacturing-derived data sets for binary classification of quality tend to be highly/ultra-
unbalanced, making it very difficult for the learning algorithms to learn the minority (defective) 
class. The vision of how traditional quality philosophies (based on statistics) and PMQ can 
collaborate, interact, and complement each other to enable the development of zero-defect 
processes is presented. This vision is validated by a real case study in which 100% of the defects 
are detected. © 2020 SAE International; General Motors. 
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Product-based learning using CES edupack in undergraduate engineering 
courses 

Rosales-Torres C., Gonzalez-Hemandez H.G., Gijon-Rivera C.R., Gutierrez-Franco D. 

Conference Paper 

The present paper describes the outcomes of the application of Product-Based Learning for the 
development of one of the competencies needed for Material Technology-related Engineering 
programs: the competence of correct selection of materials and manufacturing processes in the 
product design stage. Several undergraduate courses, from different Engineering programs, were 
selected for the application of the methodology using the available software CES EduPack® in 
order to evaluate this competence. The proposed methodology consisted in designing an 
assessment involving the selection of materials and manufacturing processes and applying such 
assessment to students enrolled in the selected courses which incorporate the development of a 
product. The assessment was applied before prior knowledge of CES EduPack and then after using 
the software within the product design procedure. Results were compared in order to evaluate 
the improvement of the competence of selecting materials and manufacturing processes. © 2020 
IEEE. 
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Production Management as-a-Service: A Softbot Approach 

Abner B., Rabelo R.J., Zambiasi S.P., Romero D. 

Conference Paper 

Production management involves many activities. In order to deal with Industry 4.0 requirements, 
many systems have developed solutions to gather real-time information from the shopfloor for 
more reliable decision-making. Empirical studies have been showing that this has created a 
tremendous overload of information to be handled by managers, causing stress, incorrect analyses 
and sometimes guessing-based decision-making, especially in SMEs. Using data analytics and 
maturity models concepts, this work shows Livia, a softbot with chatting capabilities. Deployed in a 
cloud and working on companies’ shopfloor information got via a MES system, Livia helps 
managers to identify their main problems, suggests corrective actions, and proactively performs 
many supporting actions. Results are presented and discussed in the end. © 2020, IFIP 
International Federation for Information Processing. 
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Promises and Challenges in the Use of Wearable Sensors and Nonlinear 
Signal Analysis for Balance and Fall Risk Assessment in Older Adults 

Montesinos L., Castaldo R., Pecchia L. 

Conference Paper 

The rise of wearable technologies is enabling novel ways of assessing balance and risk of falling in 
later life. Wearable inertial sensors are a promising addition to clinical balance assessment tools 
since they provide an objective and accurate fall risk assessment. Moreover, wearable devices also 
enable the ambulatory monitoring of physiological and behavioural variables, which can be used 
to infer health status and health-related behaviours linked to impaired balance and fall risk (e.g. 
sleep disturbances and poor sleep quality). This situation could potentially expand the prevailing 
paradigm in fall prevention, from the current one mainly involving the occasional assessment of 
risk factors to a new paradigm also including the continuous monitoring and detection of short-
lived factors that might result in an imminent fall. Additionally, the diffusion of the dynamical 
systems theory and methods within the medical research community is inspiring a new approach 
to the study of ageing and balance in older adults. In particular, nonlinear signal analysis methods 
could potentially provide with further information on the underlying control mechanisms in ageing 
and produce more sensitive measures of fall risk. However, there are several challenges in the 
adoption of these devices and methods, which still preclude a firm conclusion on their clinical 
value. This paper summarises three studies performed to address some of these challenges and 
distils the lessons learnt from them. Collectively, the findings of this research confirm that these 
sensors and methods could improve currents tools and practices for balance and fall risk 
assessment, and provides some insights concerning their optimal use. © 2020, Springer Nature 
Switzerland AG. 
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Promoting sustainable development education through competency-based 
education supported by online resources 

Núñez M.E., Olivo D.S., Rodriguez-Paz M.X., Martínez Lozano R.P., Huddleston R. 

Conference Paper 

This paper presents a case study on integrating sustainable development (SD) into a Bachelor’s 
degree curriculum. The research is being conducted at Tecnologico de Monterrey (TEC), Mexico, 
where the lead author is Professor. TEC is one of the world’s largest universities, with 26 campuses 
nationwide and more than 91,000 students. A case study was developed to investigate curriculum 
interventions, utilizing surveys to students to gather data on their responses to the development 
of sustainability competencies, an approach that promotes higher order skills in the students. 
Responses are explored through comparing the semesters in which Sustainability contents and 
assessment criteria were added to the curriculum. The results reveal that the students recognized 
significant advances in their recognition and development of sustainability competencies as a 
result of these interventions. An Online Space has been created as part of the project in order to 
develop an incremental learning on SD, to share the results for the current study with the 
community of practice (professors and students) and to establish the means for continuing to 
disseminate and debate pedagogical developments within the field of SD. The paper concludes by 
proposing that the findings of the study indicate that this pedagogical approach has the potential 
to contribute significantly to sustainable development education (SDE). © 2020 Association for 
Computing Machinery. 
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PWM with Selective Harmonic Elimination Using Optimization Inspired on 
Earthquakes for AC Electric Drives 

Ortiz-Espinoza A., Mendez-Flores E., Ponce-Cruz P., MacIas-Hidalgo I., Molina-Gutierrez A. 

Conference Paper 

Manufacturing products mainly depends on AC electric drives, so it is extremely important to 
improve the performance of those. Moreover, power electronics systems have increased their 
performance using better semiconductors. However, additional electric drives' limitations can be 
tackled if the pulse-width modulation (PWM) is also improved by digital algorithms. This paper 
shows a PWM technique with selective harmonic elimination (SHE) to reduce odd harmonic in 
voltage source inverters (VSI) for induction motors. The presented optimization earthquake 
algorithm (EA) adopts the principle of the propagation of seismic waves P and S through an earth 
material composed of random densities to ensure the dynamic balance between exploration and 
exploitation and to ultimately reach the best solution in optimizing complex problems by searching 
for the optimum in the search space. The EA is used to find the optimum switching angles in order 
to reduce the harmonics that can damage the devices connected to the inverter. Experimental 
results validate the feasibility of the proposed PWM method in non-linear functions and 
engineering applications. Besides, the EA was capable of reducing the odd harmonics to control 
the velocity of a three-phase induction motor (IM) in the open loop through the VSI. © 2020 IEEE. 
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Q-factor Enhancement in Slow-Light Nanobeam Cavities on a Silicon Nitride 
Platform 

Zhan J., Veilleux S., De Leon I., Jafari Z., Dagenais M. 

Conference Paper 

We show theoretically and experimentally that incorporating structured slow-light waveguides 
inside nanobeam cavities leads to a nonlinear dependence of the Q factor on the cavity length. We 
employ this effect to demonstrate Q-factor enhancement in silicon nitride nanobeam cavities 
despite their low refractive index contrast. © 2020 IEEE. 
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Quantum Entanglement in Fenna - Matthews - Olson Photosynthetic Light - 
Harvesting complexes: A Short Review of Analysis Methods 

González-Soria B., Delgado F. 

Conference Paper 

The Fenna-Matthews-Olson light-harvesting complexes have become a center of attention due to 
their high excitation energy transfer efficiency, which may surpass 98%. Experimental results 
reveal the presence of quantum entanglement in the protein structure, which seems to be 
associated to such a remarkably high efficiency. Notably, Redfield and Lindblad master equations 
have been already used to model the chromophore excitation in the protein complex as well as its 
interactions with the environment. The entanglement arising during the process has been 
quantified through several measures. This work provides a short review of methods used to model 
the above described system. It is also discussed the introduction of two nonconventional 
measures addresed to quantify the emergent entanglement. © Published under licence by IOP 
Publishing Ltd. 
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Reduced Order Finite Element Model Techniques for Setpoint Control 

Bello-Robles J.C., Fuentes-Aguilar R.Q., Ruiz-Leon J. 

Conference Paper 

The current work presents the design and evaluation of setpoint controllers for flexible structures 
modeled by the Finite Element (FE) method. Since FE models consist of a high number of states, 
model order reduction techniques are necessary to design a control based on only a few states of 
the FE model the methodology proposed in this document consists of two stages: In the first one, 
the modal and balanced transformations are used to obtain the reduced-order models. In the 
second stage, a setpoint controller based on the robust servo problem for flexible structure 
deformation is presented. To show the performance of each of the reduced models and their 
respective controllers, simulations of 1D and 2D FE systems are performed, where the setpoint 
controller is employed to control a subset of system nodes of a fixed beam and a linear elastic 
model to achieve the desired displacement. © 2020 IEEE. 
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Removal of triclosan in municipal wastewater by using an enzymatic method 

Lugo-Bueno S., Becerril-Bravo J.E., Barrios-Perez J.A., Cano A., Ornelas-Soto N. 

Conference Paper 

Currently, wastewater treatment has received attention as one of the most relevant activities to 
ensure environmental sustainability. This is due to the increased consumption of chemicals as 
many of them enter directly or indirectly into the environment through effluent discharge, causing 
pollution of water bodies, which consequently have negative effects in humans. Herein, in this 
study was focused on the elimination of triclosan (Contaminant of Emerging Concern, CEC) in 
wastewater, by using immobilized lignolitic enzymes (laccases). Moreover, an electrochemical 
oxidation pretreatment was applied over the effluents in order to improve the biocatalytic 
removal performance of Triclosan. Laccase from P. sanguineus CS43 was covalently bonded onto 
titanium dioxide (TiO2) nanoparticles whose surface was previously functionalized with (3-
aminopropyl)-triethoxysilane (APTES) and glutaraldehyde. The optimized parameters used in the 
electrooxidation for pH, current density and treatment time were 2, 10 mA/cm2, and 76 min, 
respectively. The monitoring of triclosan concentration was carried out by means of gas 
chromatography coupled to mass spectroscopy (GC-MS). © Published under licence by IOP 
Publishing Ltd. 
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Removing Omissions and Inconsistencies from the ISA 5.1 Narratives of 
Industrial Processes 

Rozo-Ibanez D., Ruiz-Leon J., Guevara-Lozano D., Vazquez C.R., Yuliana Rios Y. 

Conference Paper 

This work is concerned with the modelling of industrial processes, described by Pipe and 
Instrumentation Diagrams (PID) and narratives as specified in the norm ISA 5.1, by Interpreted 
Petri Nets (IPN). In a previous work, a modeling methodology was introduced in order to translate 
a PID representation into an IPN. Now, herein the proposed methodology is enriched with the 
inclusion of errors detection and recovery stages that allow to remove errors involuntarily 
introduced by engineers in the PID and the process and operation narratives. In particular, the 
detection stage searches for omitted or inconsistent information involuntarily introduced in the 
narratives. Every omitted or inconsistent information is referred as an error the errors are 
detected by evaluating logical predicates given in a list of predicates, which can be extended to 
include new type of errors the recovery stage is then implemented by the execution of functions 
that focus on removing the detected errors these functions fix the information in some tables, this 
information is then propagated to the narratives and the derived IPN models, in order to make 
consistent the information in the model. © 2020 IEEE. 

Rozo-Ibanez D., Ruiz-Leon J., Guevara-Lozano D., Vazquez C.R., Yuliana Rios Y., (2020). Removing Omissions 
and Inconsistencies from the ISA 5.1 Narratives of Industrial Processes. Proceedings of: 2020 17th 
International Conference on Electrical Engineering, Computing Science and Automatic Control, CCE 2020, 
Institute of Electrical and Electronics Engineers Inc., ISBN: 9781728189871.



Research competencies to develop academic literacy in higher education 
students through innovative models 

Castillo-Martínez I.M., Ramírez-Montoya M.S. 

Conference Paper 

Research competencies have been gaining more importance in university spaces. At the 
undergraduate level, it is also essential that students achieve efficient development of academic 
literacy. This research aims to show how research skills can be fostered to develop academic 
literacy through innovative models. For the present study, the mixed research method was used. 
The design of this research was sequential explanatory Quan-Qual in two phases. It is intended 
that the results allow the design of an innovative training model that establishes research 
competences to develop academic literacy. The stages of this research correspond to the 
theoretical framework, contextual framework and an approach to the method. © 2020 ACM. 
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Research plan on the digital transformation of faculty to advance to the 
global era 

Farías Gaytán S.-C., Ramirez-Montoya M.-S., Aguaded I. 

Conference Paper 

Achieving academic continuity in the face of the CoVid-19 pandemic demonstrated the 
universities' ability to respond to the challenges of sudden and disruptive external changes. More 
than ever, technology became the enabler of learning. Faculty and students quickly needed to 
develop new skills in the short term to finish the academic term that had been interrupted. The 
situation required integral digital transformation. The purpose of this document is to present the 
status of a doctoral-thesis research plan for creating a university digital transformation model 
supported by the measurement of media literacy. We propose a mixed study with a concurrent-
triangulation, sequential-explanatory design that allows us to analyze quantitative and qualitative 
results and consider the impact of technologies that support media literacy on professors and 
digital education production teams within university programs. The expected results will lead to 
proposing a university digital transformation model that supports media literacy development in 
the academic community and training for the labor market in the digital age. The document is 
organized in nine sections: context and motivation that drives the dissertation research, state of 
the art, hypothesis, research objectives, research approach, and methods, results to date and their 
validity, dissertation status, expected contributions, and conclusions. The pre-research project, the 
preliminary planning of the research, and the research method and analysis proposal have been 
carried out. © 2020 ACM. 
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Research-based learning to attract students to control engineering 

Olivares Hernandez A.M., Castellanos T.E., Vega M.A., Urzua Landa F.A., Vasquez L.V., Villagomez 
Guerrero L.E. 

Conference Paper 

Despite being fundamental in the degree of Mechatronics Engineering, the Control Engineering 
course is one of the most complicated to understand for a student. Contrary to control 
engineering, Automation is attractive due to the degree of practical application it has. This paper 
presents an approach to Research-Based Learning technique that can help solve this problem by 
combining these two areas. In particular, the control technique called Fuzzy Logic Control FLC is 
studied. This tool, which has proven to be a powerful methodology for designing and analyzing 
control systems, is implemented in a PLC Programmable Logic Controller using a Text Structure 
language. This learning by discovery and knowledge construction will allow the student to 
approach the research area and especially the Control Engineering discipline. © 2020 IEEE. 
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Retraining random forest algorithm for lower limb prosthesis tracking using 
an RGB-D camera 

Perez-Gonzalez J., Carillo-Bermejo A., Hevia-Montiel N., Huegel J.C. 

Conference Paper 

Lower limb prosthesis has the purpose of recovering mobility in amputees, giving autonomy to 
patients to do several activities. Mobility degree quantification and correct use of the prosthesis is 
necessary to reduce the risk of desertion. An adequate measurement of movements when 
patients are walking can help the physiotherapists evaluate the performance. For that reason, this 
work presents a new tracking method based on the extraction of texture and shape features that 
feed the retraining Random Forest classifier. The aim is to use a depth camera to track people with 
lower limb prosthesis when walking between parallel bars. Two experiments were performed with 
the proposed system: the first one under three patients with lower limb prostheses in order to 
apply the tracking algorithm. The second was carried out in three healthy control subjects with the 
purpose of validating the proposed algorithm and comparing the results with a motion capture 
system (MoCap). In this test the participants carried out two different activities; the results 
present errors from 3.3 to 4.9 mm according to the root mean square error. This suggests that the 
system can be used to track human joints under different conditions; however, it is necessary to 
solve the problem of occlusion artifacts by using human body models or by employing several 
depth cameras. © COPYRIGHT SPIE. Downloading of the abstract is permitted for personal use 
only. 
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Revisiting groundwater chemical processes in a rapidly urbanizing basin 

Torres-Martínez J.A., Dorjderem B., Mahlknecht J. 

Conference Paper 

Monterrey procures about 40% of its water supply from groundwater resources, considering 
several aquifers below and nearby. This city meets semiarid climate conditions with highly variable 
precipitation rates. The increasing demand for groundwater during drought conditions can 
deteriorate water quality, raising the energy consumption and costs of lifting, moving, distributing, 
and treating water. Thus, the major ion content of this resource was assessed, analyzing changes 
across the Monterrey Basin during the last 11 years to obtain a more robust geochemical concept 
of the study area. Waters from three wellfields (Buenos Aires, Santiago, Mina) with low 
mineralization were classified as recharge waters. Waters circulating across evaporite–silicate–
carbonate sediments of the Monterrey Basin with gradually increasing salinity were classified as 
transition zone waters (Metropolitan area) and discharge zone waters (north and northeast of the 
city). According to this, it can be concluded that groundwater from the different Monterrey 
sources exhibits high-quality mineralized water, considering the analyzed parameters. 
Nevertheless, further attention must be paid on nitrate and sulfate occurrence and evolution in 
the transition and discharge zones. © 2019 
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Risk profiles of financial service portfolio for women segment using machine 
learning algorithms 

Lozano-Medina J.I., Hervert-Escobar L., Hernandez-Gress N. 

Conference Paper 

Typically, women are scored with a lower financial risk than men. However, the understanding of 
variables and indicators that lead to such results, are not fully understood. Furthermore, the 
stochastic nature of the data makes it difficult to generate a suitable profile to offer an adequate 
financial portfolio to the women segment. As the amount, variety, and speed of data increases, so 
too does the uncertainty inherent within, leading to a lack of confidence in the results. In this 
research, machine learning techniques are used for data analysis. In this way, faster, more 
accurate results are obtained than in traditional models (such as statistical models or linear 
programming) in addition to their scalability. © Springer Nature Switzerland AG 2020. 
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S4 Product Design Framework: A Gamification Strategy Based on Type 1 and 
2 Fuzzy Logic 

Méndez J.I., Ponce P., Meier A., Peffer T., Mata O., Molina A. 

Conference Paper 

Connected thermostats control the HVAC in buildings by adjusting the setpoint temperatures 
without losing the comfort temperature. These devices consider end user profiles, preferences, 
and schedules to reduce electrical energy consumption. However, users are reluctant to use 
connected thermostats due to behavior and usability problems with the interfaces or the product. 
Typically, users do not use connected thermostats correctly, which can lead to increased rather 
than decreased electrical consumption. Thus, the S4 product concept is emerging as a strategy and 
framework to design functional prototypes to provide user-friendly sensing, smart, sustainable, 
and social features. An S4 product enables communication between products and between 
products and end users. Such communication can provide better understanding of the type of 
consumer who uses the product. Gamification and serious games are emerging as a strategy to 
shape human behavior to achieve goals; however, such strategies are not applied to product 
design. Fuzzy logic can be applied to human reasoning and has been used in intelligent systems 
based on if-then rules. Nevertheless, to the best of our knowledge, applying a gamification 
strategy based on fuzzy logic to develop an S4 connected thermostat has not been studied 
previously. Therefore, a framework that integrates gamification and serious games elements using 
fuzzy logic is proposed to develop a tailored gamification human machine interface. Thus, the 
proposed framework could tackle the behavior and usability problems of connected thermostats 
to teach, engage, and motivate end users to become energy aware, thereby reducing electrical 
consumption. © Springer Nature Switzerland AG 2020. 

Méndez J.I., Ponce P., Meier A., Peffer T., Mata O., Molina A., (2020). S4 Product Design Framework: A 
Gamification Strategy Based on Type 1 and 2 Fuzzy Logic. Proceedings of: Lecture Notes in Computer Science 
(including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), vol. 12015 
LNCS, pp. 509-524, Springer, ISSN: 3029743; ISBN: 9783030544065.



Science gamified: Designing and implementing a gamification model in 
science courses 

Sánchez A.T., Cano A.Sh. 

Conference Paper 

This paper presents the design, implementation, and results of a gamification model in four 
science subjects in the PrepaTec Esmeralda high school of Tecnologico de Monterrey (State of 
Mexico Campus). The investigation was conducted over two years, starting with a pilot model 
applied to a total of 80 students belonging to three different groups, using a gamification model 
with more than 30 activities (missions) built using Rezzly. The student performance results in 
gamified activities, and the opinion survey conducted at the end of the semester showed a wide 
acceptance of the model (more than 50%). Consequently, the gamification model was redesigned, 
based on the Octalysis framework proposed by Yu-Kai Chou, and constructed using Google 
Classroom for its implementation during the August-December 2019 semester. The final model 
included 45 gamified activities implemented for 650 students in 20 groups (classes) in four science 
subjects, namely, Energy and Transformation (17), Matter and the Environment (1), Fundamentals 
of Life (1), and Physics for the IB Diploma (1). The following statistics indicate the success of the 
model and the feasibility of using gamification to motivate and engage students and improve their 
academic development: a) in total, the students performed 21,673 activities; b) student 
participation grew from 77.8% in the first period to 83.3% in the final period, and c) the results of 
the mid and final student opinion surveys indicated that 93.4% of the students would like the 
model to be replicated in other classes, and 77% of the students considered that the activities 
helped "pretty much" in their learning process. Based on these results, we propose this successful 
gamification model, which can be adapted and implemented in other subjects, and we provide the 
evidence of the most significant gamification elements, as specified by the high school students in 
the research. Also, this work can be used to create a free-access gamification model for science 
subjects. © ECGBL 2020.All right reserved. 
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Science gamified: Designing and implementing a gamification model in 
science courses 

Sánchez A.T., Cano A.S.H. 

Conference Paper 

This paper presents the design, implementation, and results of a gamification model in four 
science subjects in the PrepaTec Esmeralda high school of Tecnologico de Monterrey (State of 
Mexico Campus). The investigation was conducted over two years, starting with a pilot model 
applied to a total of 80 students belonging to three different groups, using a gamification model 
with more than 30 activities (missions) built using Rezzly. The student performance results in 
gamified activities, and the opinion survey conducted at the end of the semester showed a wide 
acceptance of the model (more than 50%). Consequently, the gamification model was redesigned, 
based on the Octalysis framework proposed by Yu-Kai Chou, and constructed using Google 
Classroom for its implementation during the August-December 2019 semester. The final model 
included 45 gamified activities implemented for 650 students in 20 groups (classes) in four science 
subjects, namely, Energy and Transformation (17), Matter and the Environment (1), Fundamentals 
of Life (1), and Physics for the IB Diploma (1). The following statistics indicate the success of the 
model and the feasibility of using gamification to motivate and engage students and improve their 
academic development: a) in total, the students performed 21,673 activities; b) student 
participation grew from 77.8% in the first period to 83.3% in the final period, and c) the results of 
the mid and final student opinion surveys indicated that 93.4% of the students would like the 
model to be replicated in other classes, and 77% of the students considered that the activities 
helped "pretty much" in their learning process. Based on these results, we propose this successful 
gamification model, which can be adapted and implemented in other subjects, and we provide the 
evidence of the most significant gamification elements, as specified by the high school students in 
the research. Also, this work can be used to create a free-access gamification model for science 
subjects. © 2020 Dechema e.V.. All rights reserved. 
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Science in 3D. Learning chemistry by applying augmented reality activities 

Romero L.E., Cholula J.L., Rodríguez B.E. 

Conference Paper 

The students that are joining the Chemistry course are students from the first semester of college 
and come from high school with very heterogeneous knowledge and skills. Usually, their 
proficiency in the science area's disciplinary skills is very low, being the fact that they possess 
limited abstraction capacities a central problem because this prevents them from visualizing 
molecules, phenomena, and microstructures correctly. According to data obtained by the 
Institutional Effectiveness Department, the average failure rate for this class is near 20%. This 
project develops five activities where virtual reality and augmented reality technologies are used 
as an innovative didactic strategy in the Chemistry course. These activities were applied to pilot 
and control groups where the results show at a 95% level of confidence that the grades' medians 
in groups where these technologies were used during class are higher than those in groups with 
traditional teaching. Thus, virtual reality and augmented reality experiences, based on content and 
disciplinary and transversal skills from the Chemistry course managed to help the students get a 
higher proficiency level in these. © 2020 Latin American and Caribbean Consortium of Engineering 
Institutions. All rights reserved. 
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Self-Balancing Robot Control Optimization Using PSO 

Mendez-Flores E., Martinez-Galicia E.M., Lozoya-Santos J.D.J., Ramirez-Mendoza R., Morales-
Menendez R., MacIas-Hidalgo I., Vargas-Martinez A., Molina-Gutierrez A. 

Conference Paper 

Robotic systems are ideal testbeds for mechanical, electrical and controllers integration, in order 
to test disturbance resistance to some unmodeled parameters. This paper discusses the 
optimization of the PID controller gains through the Particle Swarm Optimization (PSO) algorithm, 
implemented in order to achieve a steady upright position of a two-wheeled robot. The 
description of the testbed, as well as the implementation of the controller with the optimized 
gains is detailed in the content of this work. Results in this work, show an improved behavior of 
the PID controller tuned through the PSO, compared to a classical tuning method (such as Ziegler-
Nichols method). In spite that both controllers accomplished to maintain the pendulum in vertical 
position 0° ± 5°, the optimized controller managed to dampen the oscillations around the upright 
position, which was traduced into more than 80% of improvement regarding convergence and 
disturbance resistance. © 2020 IEEE. 
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Semestre i as an active methodology to modify the teaching-learning process 
in engineering 

Regis-Hernandez F., Martinez-Medina G., Borjas-Vazquez H.C., Olais-Govea J.M. 

Conference Paper 

This article aims to show the design and implementation of a curricular innovation within an 
academic program of industrial engineering. The innovation relies on actively introducing a 
training partner, from the productive sector, in the classic teaching-learning process. While the 
training partner proposes a real problem of your company, a teaching support teamreorganizes 
the curriculum to replace a full semester of courses with a project that incorporates that problem. 
Thus, an educational experience is designed where the teaching, learning, and consulting 
processes merge through a real-world problem. The generated learning environment gives rise to 
a new paradigm on the ways of building and applying, in real-time, knowledge, disciplinary 
competencies, and attitudes naturally linked to a workplace. The teaching-learning-
consultingtriad, the product of curricular innovation, is the cornerstone of the proposed learning 
environment, decentralizing the teacher and the school from the classic teaching-learning process. 
The implementation of this methodology, called Semestre i, significantly improves disciplinary and 
transversal competences in engineering students, by following the developed evaluation model. © 
2020 IEEE. 
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Serious games or challenge-based learning - A comparative analysis of 
learning models in the teaching of lean manufacturing 

Cuevas-Ortuno J., Huegel J.C. 

Conference Paper 

Currently, different types of learning models seek to confront students with complex problems, 
problems that will develop in the students the skills required for finding feasible solutions. Both 
the diagnosis of engineering problems as well as the search and implementation of solution 
alternatives require first that the student acquire knowledge in their discipline and second, apply 
the knowledge to solve the aforementioned problems. This paper presents a comparative analysis 
between the implementations of two learning models, namely Serious Games (SG) and Challenge-
based Learning (CBL) to teach the Lean Manufacturing philosophy in Industrial Engineering 
curriculum. These pedagogical approaches were implemented in two independent groups of the 
same course with 3rd year undergraduate industrial engineering students from January to May 
2018. The main contribution of this article is to show evidence of the implementation of both 
approaches with undergraduate students. Additionally, a comparative statistical analysis measures 
the development of disciplinary competencies in terms of teaching results of a course with these 
learning models. At the end of the semester, the student opinions indicated good results in 
learning the concepts and techniques of industrial engineering. Improvements to the assessment 
instruments, however, would provide adequate feedback to the student in the development of 
their competencies. © 2020 IEEE. 
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She VS She: Are female Mexican engineering students "real women"? 

Gomez Anguiano G.L., Mendoza Cantu M.F. 

Conference Paper 

Women's lack of representation in STEM majors is an ongoing issue in Mexico due to the 
“Machismo” ideology that predominates its culture. The purpose of this research presented as a 
qualitative phenomenological study is to answer the following question: What are the stereotypes 
Mexican female students have against female Mexican engineering students? Our study focuses 
on 70 Mexican female students that were enrolled in different majors other than engineering 
pertaining to a northeastern private Mexican university. Their opinions on stereotyping were 
collected through an 11-question online interview. The first finding was that Mexican female 
students do hold stereotypes against female engineering students. They vary from levels of 
intelligence and skill sets, femininity and beauty standards, and lastly, sexual orientations. The 
second finding was that the transmission of these “Machismo” stereotypes can be traced back to 
their family upbringing. Overall, these findings contribute to the idea that women's 
underrepresentation in STEM majors originate before they even start a higher-level education. © 
2020 SEFI 47th Annual Conference: Varietas Delectat... Complexity is the New Normality, 
Proceedings. All rights reserved. 
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Simulation framework for load management and behavioral energy efficiency 
analysis in smart homes 

Avila M., Ponce P., Molina A., Romo K. 

Conference Paper 

Most of today’s technological advances related to electricity consumption boast being intelligent 
and able to communicate with other smart devices, owners, and suppliers. But regardless of the 
smart appliances, control interfaces, flexible demand services, and the willingness of the user to 
save energy, it is challenging to achieve energy efficiency at households due to the lack of 
synchronization, loss of information, and misuse of devices, as well as the shortage of simulations 
and models that allow evaluate the human factor. Hence, the efficient management of electrical 
devices in households and consumption patterns under different conditions must be studied in 
conjunction, which is possible with simulation tools to emulate decision-making processes of 
energy management and demand-side management systems, different types of user, and 
controllers of conventional and smart electrical devices. This paper proposes a simulation 
framework to efficiently manage a group of home appliances and lighting systems of a smart 
home, according to the disposition of users to modify their consumption patterns through a 
multimedia interface, analyzing the behavioral energy efficiency. In this proposal, the probability 
of using loads in different periods and their features as power and controllability, are taking into 
account to classify and prioritize them; with fuzzy logic type II, load groups are controlled 
according to user preferences and managed optimally. There were simulated scenarios with 
different consumption conditions, price schemes, and types of users, showing reductions in 
electricity bills, avoiding peak rates and reducing power or time of use. © Springer Nature 
Switzerland AG 2020. 

Avila M., Ponce P., Molina A., Romo K., (2020). Simulation framework for load management and behavioral 
energy efficiency analysis in smart homes. Proceedings of: Lecture Notes in Computer Science (including 
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), vol. 12015 LNCS, pp. 
497-508, Springer, ISSN: 3029743; ISBN: 9783030544065.



Skills Obsolescence and Education Global Risks in the Fourth Industrial 
Revolution 

Caratozzolo P., Sirkis G., Piloto C., Correa M. 

Conference Paper 

The thrust of the Fourth Industrial Revolution and the pressure of industry stakeholders require 
employers to develop and implement new workforce strategies. In the engineering field, current 
requirements must address the additional challenges related to planned obsolescence in 
technology. This phenomenon has represented in recent years a triggering risk for other labor 
obsolescences, with devastating effects for many companies and educational institutions that 
were unprepared for these cataclysmic changes. The current panorama is frantic and especially 
damaging for educational institutions in Latin America, to the point that the worst facet of 
technology obsolescence, known as systematic, causes a kind of "mirror"obsolescence in academic 
programs in engineering institutions. The objectives of this Work-in-Progress study are to: (i) 
identify problems related to technological change skewed by skills in the technology sector labor 
markets and (ii) assess different initiatives that educational institutions in engineering have 
addressed, including Higher Education and Continuing Education. This document also briefly 
presents a statement of the implications for educational practice with focus on actions, possible 
frameworks of teaching and learning techniques, and a summary of the research preliminary 
results and findings. © 2020 IEEE. 
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Slow-light enhancement of the purcell and Q factors in silicon nitride 
nanobeam cavities 

Jafari Z., Zhan J., Veilleux S., Dagenais M., de Leon I. 

Conference Paper 

We show that the Purcell and Q factors of cavities incorporating structured slow-light media 
increase with the square and cube of the cavity length. © 2020 The Author(s) 
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Small and medium enterprise-SMEs´ resilience model based  
on maturity cycle 

Jorge V.-F., Ileana R.-C.M., Castro-Zuluaga Carlos A., Mateo M.-G. 

Conference Paper 

Currently, companies deal with the consequences of disruptive events derived from climate 
change, increased number of hurricanes, changes in wildlife species, pandemics and so on. Small 
and Medium Enterprises (SMEs) are more vulnerable due to their limited financial, human, and 
operational resources. This requires that companies have greater resilience, incorporating 
strategies adapted for the development of a maturity to face this situation. This article proposes a 
qualification model to assess the maturity status of SMEs based on their resilience level. To test 
the model, fieldwork has been carried out, interviewing three Mexican SMEs, which managed the 
effects of sargassum in Puerto Morelos. The exposure to large amounts of sargassum in 
decomposition can affect people with symptoms such as nausea, tearing and headaches, including 
allergic skin reactions, among other diseases. The use of the instrument allowed identifying the 
maturity status of the companies linking with the main practices used to increase resilience 
capabilities. According to the findings, SMEs have no preparation plans to cope a disruption, until 
when they learn about the impact, because of the crisis. It was clear, with 2 SMEs that the years' 
experience with other natural disruptions helps them to find new market opportunities to 
transform their business and help each other as a community. © 2020 Latin American and 
Caribbean Consortium of Engineering Institutions. All rights reserved. 
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SMARTSDK - A FIWARE-Based Software Development Kit for Smart 
Applications for the Needs of Europe and Mexico 

Aliaga T., Estrada H., Mendoza M.G., Pizzolli D. 

Conference Paper 

We present the goals, development and results of the SmartSDK project, a FIWARE initiative that 
aims to create a sustainable FIWARE ecosystem between Europe and Mexico by leveraging on 
existing FIWARE outcomes and building reference standards for common challenges, providing 
ready-to-use bundles to simplify the creation of Smart Software Services. © 2020, Springer Nature 
Switzerland AG. 
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Socioeconomic and gender differences in students' perceptions of physics in 
Mexican Schools 

Zavala G., Dominguez A. 

Conference Paper 

To understand gender and socioeconomic differences in scientific and technological areas, studies 
that deepen the understanding of each culture or region are necessary. This paper contributes to 
the knowledge of high-school students' perceptions about physics by gender and different 
socioeconomic statuses in Mexico. To do this, the authors present data obtained from the 
implementation of a 5-point-Likert-scale survey regarding the perception of physics by 9th grade 
(13 to 15-years old) Mexican students (161 female and 157 male) from two different and 
demographically contrasting states within the country, Nuevo Leon (220 students) and Chiapas (98 
students). We used student t-tests for parametric data to determine the statistical significance of 
the results among three factors: gender, state, and socioeconomic status of the school 
(marginalization level). The overall results indicate that the most significant differences occur in 
the comparison of the states, and the least differences arise in the comparisons of gender. 
Moreover, the differences in gender are related to the states the students are in, with contrasting 
results. There is still much to do to achieve equity in academic studies and professional life in 
STEM areas, so work like this leads to the type of profound understanding that is essential to 
achieve gender and socioeconomic equity. © American Society for Engineering Education 2020. 
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Solar concentrator of segmented heliostat and a Fresnel lens for sun tracking 
applications 

Ramírez C.A., Gutiérrez A., García-Lara H.D., Delgado O.R., León-Rovira N. 

Conference Paper 

Concentrating solar power systems (CSP) are used on applications that require high temperatures 
and are often paired to a tracking system capable to align the position of the concentrating surface 
according to that of the sun. In order to achieve this, movable structures capable of supporting the 
optical surface while resisting wind loads are required, which increases the cost of the 
concentrating system. The objective of this research is to propose a novel solar furnace with a 
segmented heliostat in order to reduce the impact of wind loads over its surface. The proposed 
system is comprised by a two-axis segmented heliostat tracker, a vertical fixed Fresnel lens and a 
spot-type receiver. Its performance was analyzed in terms of two effects caused by the elements' 
configuration: blocking and screening. Both effects were characterized through a mathematical 
model in order to maximize the intercepted solar radiation by means of finding the optimal 
distance between the heliostats’ segments and the relative Fresnel lens area to the array. The 
performance of the system was tested by means of optical simulations and wind load analysis. © 
2020 American Institute of Physics Inc.. All rights reserved. 
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Spatial design education with digital technologies in the period of pandemic 
contingency 

Aguilera N., Reyes E., Rodriguez M., Quintero H., Hosseini S. 

Conference Paper 

Space education has always been in constant evolution and new teaching systems are beginning to 
emerge in the face of technological advances. In the area of spatial representation in period of 
pandemic contingency, it has faced new challenges. Such is the case in the Tecnologico de 
Monterrey Campus Monterrey, in the course Formal Representation of Space. This article presents 
a new method for the student to build a shelter that was previously in physical form at real scale, 
now presents it with digital tools such as non-immersive virtual reality and augmented reality. The 
purpose of the use of these techniques is to learn how to visualize any object to represent its 
proposals in real space. © 2020 The Authors. 
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Spatial Visual Perceptions by Means of Simulated Prosthetic Vision 

Villarreal D.L., Krautschneider W.H. 

Conference Paper 

Visual prostheses electrically stimulate nearby neurons to generate artificial vision in patients 
blinded by retinal degenerative diseases. Despite some notable progress in the generation of small 
dot-like percepts induced by electrical stimulation, the physical aspects of phosphenes demand a 
better understanding. This present work is part of the feasibility assessment of the activation area 
introduced elsewhere used for estimating the size and shape of the phosphenes elicited by 
electrical stimulation. Electrical stimulation of retinal ganglion cells was simulated in a realistic 3D 
reconstruction of the retina. To ensure cell activation, the dynamics of the ionic channels in cell 
were considered. Visual perceptions elicited by stimulating electrodes reported by Klauke et al. 
2011 in clinical trials were directly compared with our simulation framework. The wide range of 
visual responses formerly described by subjects is highly correlated with our simulation-based 
findings. Prior to device implantation, simulation-based findings of the activation area can be 
advantageous to comprehend the physical aspects of phosphenes and to develop an electrode 
array for generating spatially-localized perception of light. © 2020, Springer Nature Switzerland 
AG. 
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Standardized objective exam vs. high fidelity simulation:  
Two models, same content 

Fuentes A.H., Beltran-Sanchez J.A. 

Conference Paper 

The evaluation of learning is becoming more relevant in medical education institutions, which has 
led to a rethinking of the design, application, and research of the process itself. In this study, we 
conducted A quantitative study with a quasi-experimental design utilizing pre-test and post-test. 
Twenty medical students enrolled in two classes (groups) in the subject of Respiratory 
Physiopathology in the Surgeon Medical Program of the School of Medicine and Health Sciences at 
Tecnologico de Monterrey participated. Three variables were used: 1) the student experience with 
the evaluation process, 2) learning engagement and 3) burnout syndrome. Three assessment 
techniques were applied in each group. In both groups, the Portfolio and the Written Examination 
were generic. The distinction between the two groups was in the application of the third tool. The 
PEE class (8 students) received the "Standardized Objective Examination." The PSE class (12 
students) received the "High Fidelity Simulation." The results indicated that both techniques 
promoted a sense of student satisfaction, representing an opportunity to demonstrate the 
development of their competencies. However, in the results of the final overall knowledge review, 
it was noted that the PEE Group scored higher. Each method offers its advantages in both the 
assessment and the learning itself. Their utilization will depend on the availability of each 
institution to define its use according to their goals. © 2020 The Authors. 
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Stem competency-based learning for engineering and design students of the 
educational model Tec21 

Almaguer C.G., Maya M., Caballero E., Acuna A., Zubieta C., Yarto C. 

Conference Paper 

This paper aims to improve the learning process of students of design and engineering on the 
Tecnologico de Monterrey through STEAM (Science, Technology, Engineering, Arts and Math) 
workshops doing emphasis on transversal learning. The new educational model at Tecnologico de 
Monterrey, known as Tec21 and based on competencies, has left behind the educational model 
based on objectives. As part of its pedagogical support, the new model has considered two kind of 
competencies: The transversal competencies such as collaboration, problem solution, ethical 
analysis, leadership, innovation & critical thinking; and the disciplinaries competencies, for 
example, statistics, quality control, design of experiments, inventory control, planning, forecasting, 
for mention some academic areas. Competency-based learning curricular design in this 
educational model is necessary to transfer knowledge to students through academic activities 
schemed specially for it. In the Industrial Engineering and Design teamwork, we are using the play 
lab concepts to build academic activities with interactivity between the academic and the industry 
ecosystem. To design activities that represent a challenge for the students, designer teachers are 
using Meccano, a metal constructive game base in STEAM education. Meccano are an approach to 
learning, and access points for guiding student inquiry, dialogue, and critical thinking. To make the 
learning process more interesting, STEAM teachers, with high academic background, transfer 
knowledge to the student making use of their creativity to design an academic practice both 
interest and attractive for students. This way students have fun time while learning real 
manufacturing behaviour concepts as well as forecasting, design of experiments, statistical quality 
control, inventory control, and supply chain. © International Conference on Engineering and 
Product Design Education, E and PDE 2020.All right reserved. 
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String of data comparison through Laguerre-Gaussian modes 

Szatkowski M., Koechlin J., Lopez-Mago D. 

Conference Paper 

This work, based on classical light, was in uenced by quantum applications, where comparison of 
quantum states is an important issue. Laguerre-Gaussian modes were used to encode and 
compare two independent signals. Polarization controlled SWAP gate exchanges information 
between two strings of data, therefore preventing them from the leakage. Comparison is done 
with kHz frequency, achieved by the Digital Micromirror Device. Detected power, being a single 
value, represents an overlap of both signals. Presented system is capable to perform direct error 
analysis together with a normalization procedure, which overcomes the necessity of data post-
processing and largely reduces time required for such comparison. We present a calibration 
procedure, which uses the glass sample to determine the performance of the experimental setup. 
© 2020 SPIE. 
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Student response to instructional practices (StRIP) survey in engineering 
classrooms: Validating a Spanish version 

Quezada-Espinoza M., Dominguez A., Zavala G., Calderón J.F. 

Conference Paper 

This research paper reports the validity methodology and the results obtained in constructing the 
Spanish version of a well-known instrument to assess instructional practices. Since 2014, the 
School of Engineering of the Universidad Andres Bello in Chile has invested resources into 
transforming teaching practices from a traditional approach to active learning methodologies. To 
reach this goal, the Educational and Academic Innovation Unit (UNIDA, for its acronym in Spanish) 
designed a recursive Engineering Faculty Development program that uses the conceptual change 
approach as a framework. It is specially designed to promote and ensure the use of innovative, 
active-learning methodologies in Engineering classes. Since 2015, we have been implementing this 
program and reporting on its evolution and the resulting shifts in paradigm in the teaching 
practices of the faculty members. All the interventions are done by the faculty (teaching); 
however, the final impact is on the students (learning). So, we assessed how students responded 
to these new programs and analyzed the diverse types of teaching implemented by the 
engineering faculty, using the Student Response to Instructional Practices (StRIP) survey. The StRIP 
measures students' responses to the kinds of instruction delivered in the undergraduate 
engineering classrooms. It consists of three main sections: 1) the types of instruction, categorized 
as interactive, constructive, active, and passive, 2) the strategies underlying the in-class activities, 
i.e., explanation and facilitation, and 3) the student responses to instruction, as measured in the 
subscales of value, positivity, participation, distraction, and evaluation. In this paper, we present 
the process of translating the StRIP from English into Spanish and its subsequent validation. The 
process included i) forward and backward translation, ii) review by an expert committee, iii) two 
focus group sessions with engineering students and iv) pilot testing. In the pilot testing, 346 
students enrolled in Engineering courses in various semesters of their curricula participated. We 
used this data to evaluate the internal reliability of the tool using the Cronbach alpha test (Î± = 
0.920), which indicated that our Spanish version of the StRIP was internally consistent. We 
concluded that the translated version of the StRIP was a validated instrument that could be 
applied in future formal implementations where the aim is to understand better the students' 
responses to pedagogical strategies used in Spanish-speaking classrooms. © American Society for 
Engineering Education 2020. 
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Students' abilities to solve RC circuits with cognitive scaffolding activities 

Zavala G., Martinez-Torteya C.E. 

Conference Paper 

There are many examples of research-based instructional materials that have been shown to help 
increase students' conceptual understanding and problem-solving skills for most topics covered in 
introductory undergraduate and some graduate-level Physics courses. The typical Electricity and 
Magnetism courses often spend little time solving non-trivial quantitative circuits with resistances 
and capacitances (RC circuits) using calculus and differential equations. Furthermore, the Ordinary 
Differential Equations (ODE) courses taught to Engineering students focus on mathematical 
techniques, not on the conceptual understanding of the physical phenomena being modeled nor 
whether the solution makes physical sense. A recent study indicated that even students with a 
firm understanding of all relevant concepts struggle when trying to apply those ideas to solve non-
trivial RC circuit problems analytically. Building on that work, we designed a team-structured 
classroom activity based on conceptual cognitive scaffolding to help students construct a 
mathematical model for an RC circuit starting from the conceptual ideas and solving the 
differential equation obtained. At the end of the course, we gave the designed RC diagnostic test 
to the students and compared the results with those obtained from students who had participated 
in the same class one year before but without the class activity. In this report, we present the 
analysis of the diagnostic results and compare the similarities and differences between the results 
of the previous-year students (who had no intervention) and those of the current-year students 
who had the cognitive scaffolding activity. © American Society for Engineering Education 2020. 
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Successful strategies for attracting more female students to engineering 
majors in emerging economies: The case of southern Mexico 

Rodriguez-Paz M.X., Zamora-Hernandez I., Gonzalez J.A., Asuncion Zarate-Garcia J. 

Conference Paper 

The attraction of new students to Engineering programs has always been a topic of interest for 
Universities all over the world. For the case of female students, in some countries the situation can 
be even more complicated as cultural issues might be involved. In this work, we present the 
results of more than ten year of experience in the attraction of female students to Engineering 
programs such as Mechatronics Engineering, Industrial Engineering, Mechanical Engineering and 
Computer Science into a private University. The strategies presented in this paper are focused on 
the Southern Region of Mexico. This region presents the lowest index of human development 
according to United Nations results. Different problems have been faced by the attraction team 
since the opening of our university campus in 2003, ranging from funding to the difficult cultural 
issues such as the case when an Engineering degree is not considered as a women's career choice 
in some regions of the country. The paper shows the trends in several Engineering programs with 
a positive increase in the number of girls pursuing an Engineering major. Some of the best 
strategies are included along with the kind of activities that have worked best for attracting more 
women into Engineering. Also, recommendations on how to help them overcome peer and family 
pressure are described. The conclusions and recommendations of this work can be used in other 
emerging economies that are working in increasing the number of women in STEM programs. © 
American Society for Engineering Education 2020. 
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Successful strategies for the attraction of more women into engineering in 
southern Mexico 

Zamora-Hernandez I., Rodriguez-Paz M.X., Gonzalez-Mendivil J.A., Zarate-Garcia J.A.,  
Nolazco-Flores J.A. 

Conference Paper 

The number of women in Science, Technology, Engineering, Maths and Medicine (STEMM) 
programs has been of interest in the last decades. For developing countries the topic can include 
other factors such as cultural ones and the role of women in society. In recent years, efforts have 
been made worldwide to improve the number of women in higher education and particularly, in 
STEM programs.In this paper we analyze the situation in the Southern Region of Mexico, which 
according to official data from the Mexican Government, shows the lowest ranking in the human 
development index (HDI) and the lowest indicators for women participation in higher education 
[1]. This work analyzes the results for a survey applied to a group of women who are current 
students or alumni of our university regarding how their experience was in the admission process 
and once they were already students of our School of Engineering. The admission process is 
presented in detail and after the analysis of the survey, some suggestions are given for what has 
worked for our university when attracting more women into Engineering programs. © 2020 IEEE. 
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Surface modeling- Designing products in Industry 4.0 

Okuno H.R.M., Labastida D.A.M., Benitez G.S., Cordova J.D.J.S., Castillo R.C., Garcia A.G. 

Conference Paper 

Industry 4.0 requires the design of multifaceted products aimed at a global market with the ability 
to be easily redesigned to meet new trends. Surface modeling is an option for the development of 
this kind of product. Multidisciplinary teams need the employee of robust computational tools to 
support the demands of Smart factories. The aim of this work is to share practices about the use of 
a computational tool (CATIA V5) to design products in Industry 4.0. In the beginning, we review 
the literature about the definition of products for industry 4.0. Later, students of Industrial Design, 
show some of their projects where they used the Digital Mockup module to generate virtual 
prototypes, parameterized their models, and performed finite element analysis, also a case study 
is presented. At the end of the course, a survey was applied to know the students' perception of 
the use of this computational tool. © 2020 IEEE. 
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Surface Representation of the Urinary Bladder and Bio-mechanical Analysis 
by Linear Dynamic Model 

Guzman-Diaz K., Alvarado-Gonzalez A., Herrera D., Hernandez-Reynoso A., Rodríguez-Reynoso S., 
Garcia-Gonzalez A. 

Conference Paper 

The biomechanical characterization of Urinary Bladder is essential to create new therapeutic tools 
as artificial tissue replacement or electrical stimulators. In this paper, we applied a linear model, 
the so-called viscoelastic Voigt’s model to calculate the viscosity and elasticity in three regions of a 
bladder under the experimental condition of tensile stresses. Additionally, we acquired the 
tridimensional surface of urinary bladders by a cloud of points that were processed in digital 
format. Viscosity and elasticity are represented on the surface reconstruction. Three bovine 
bladders were processed with an average sample viscosity of 89.33 × 10−6 Ns/mm2 and average 
elasticity of 1.3 × 10−3 N/mm, the isotropic condition was evaluated. The digital representation 
includes a cloud of points of 9 × 106 elements on average. These results are the base of a future 
computational simulation platform. © 2020, Springer Nature Switzerland AG. 
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Synergistic use of private and governmental resources in Science Technology 
and Innovation to leverage industrial development: A proven model of 

success with ten years of excellent learning experiences 

Micheloud O., Viramontes F., Llamas A., Montesinos A., Escobar G., Mayo J., Valdez J., Guillén D. 

Conference Paper 

This document describes how a group of researchers concerned about financing high impact 
graduate level engineering projects and attract top talents to work in solving them, founded in 
2008 the “Industrial Consortium to Foster Applied Research and Enhance Regional Economic 
Growth in México”. This program, after running for ten years, was able to graduate 85 Masters 
and 5 PhDs students who worked in projects provided by twelve industrial companies and were 
mentored by faculty and leading industrial engineers. Most of these new graduate are now happily 
working, in Mexico, at the companies that supported their research projects. To make this 
program sustainable for the school of engineering, the companies were requested to financially 
support the program. At the end of the first 10th years of running the program the amount of 
money received from the industrial sector, and eventually from the Mexican Government, was in 
the order of five million dollars. With this financial support the program was able to convene top 
Mexican talents, independently of their own economic resources, to pursue graduate studies and 
provide innovative solutions to the specific engineering projects proposed by the industrial sector. 
Furthermore, a good percentage of these graduate students were able to publish their research 
work in international journals and conferences. The program also proved to be an excellent tool 
for talent retention, enhance industrial research and foster high tech continuous education at the 
participant industrial companies. With the aim to help other researchers to replicate this 
experience, this document present the main steps and barriers encountered during the first ten 
years of experience of this program and leaves opened several aspects that can be improved in 
any future replication. © 2020 Latin American and Caribbean Consortium of Engineering 
Institutions. All rights reserved. 
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System dynamics applications in healthcare: A literature review 

Vázquez-Serrano J.I., Peimbert-García R.E. 

Conference Paper 

Healthcare simulation allows management to make decisions based on a solid framework. 
Continuous simulation is the foundation for systems dynamics, an approach to structure problems, 
understand those complex interactions within these problems and their changes over time. This 
paper reviews and resumes the state-of-the-art of system dynamics applications in healthcare. 
There are 74 publications related to system dynamics and healthcare that were identified in 
academic databases worldwide from 1999 to 2019. These articles were sorted by their 
characteristics, revealing that the applications of system dynamics have been broadly used in the 
healthcare to gain understanding about policy planning and public health decisions. The 
representation of patient behavior and technology advances, and the management of quality, staff 
and risk, are areas with potential application for systems dynamics in future research. The 
tendency to use continuous simulation in healthcare has been decreasing since 2014; however, 
the strength of hybrid simulation could exploit the innate power of the holistic view of system 
dynamics. © IEOM Society International. 
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System to Continuous Differential Acquisition of Arterial Blood Pressure 
During Tilt Test 

Regueiro-Busoch C., Busoch-Morlán C., Díaz-Martínez R.J., Regueiro-Gómez A. 

Conference Paper 

This work discusses the design of a new method for the continuous differential record of the 
variable Arterial Blood Pressure (PSA) for noninvasive method (oscillometric) to be employed 
during the study of the vasovagal syncope in subjects with problems of peripheral circulation 
during the tilt test. We analyze the different sections of the proposed system, it includes the 
selection and characterization of the pressure transducer for the differential measurement of the 
variable; as well as the blocks of the analog channel (multiplexer, amplifier, and filters) and the 
ARDUINO ONE platform to achieve the control of the acquisition of the data; the control of the 
filling and emptying of cuffs and besides the communication with a station of processing and 
control through an interface developed in C #. The obtained results evidence adequate linearity 
and frequency response, allowing to the study of the variable PSA during the development of Tilt 
test. © 2020, Springer Nature Switzerland AG. 

Regueiro-Busoch C., Busoch-Morlán C., Díaz-Martínez R.J., Regueiro-Gómez A., (2020). System to Continuous 
Differential Acquisition of Arterial Blood Pressure During Tilt Test. Proceedings of: IFMBE Proceedings, vol. 
75, pp. 606-610, Springer, ISSN: 16800737; ISBN: 9783030306472.



Systematic review of literature on lean and six sigma in healthcare and 
directions for future research 

Peimbert-Garci´a R.E., Matis T., Cuevas-Ortuño J., Nucamendi-Guillen S.M. 

Conference Paper 

Healthcare organizations have increasingly turned to Lean and Six Sigma (LSS) as management 
systems to achieve quality and efficiency in patient care. This study aims to classify this body of 
literature and to discover factors that enable and prevent successful LSS implementations. Peer-
reviewed literature in journals that were published through 2018 in English language were sought 
through a search of multiple databases. The inclusion criterion was broad in that all areas of 
healthcare and interpretations of LSS were considered. The literature search yielded 368 
publications. One third of the studies present a U.S. affiliation and only 19% has been conducted in 
developing countries. The case study is the most popular study type but only represents around 
52% of the body of literature. Lean and the ED are preferred approach and setting, respectively. 
Factors that enable and prevent successful implementation were grouped by Managerial, 
Preparation, People, and Project relationships. There is a need for future literature to provide a 
longitudinal balanced view on the benefits and challenges of implementations, and for studies to 
follow experimental designs for statistical validity. This is the most inclusive review about LSS in 
healthcare as it includes different study types, healthcare settings and LSS tools together. © IEOM 
Society International. 
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Teaching and assessment strategies in a Practice-based teacher education 
program. Instrument validation 

Matsumoto-Royo K., Ramírez-Montoya M.S. 

Conference Paper 

The challenge of transforming a teacher education program into a practice-based teacher 
education program involves relevant innovations. Especially innovations regarding the type of 
teaching and assessment strategies that are developed in courses taught within those on-campus 
programs. For this reason, after the first years of implementation of the practice-based approach, 
it is relevant to measure whether the lesson plans that the teacher educators carry out consider 
teaching and assessment strategies that promote an approximation to pedagogical practice in pre-
service teachers. This study aims to present the validation of an instrument designed to collect 
information on the type of teaching and assessment activities planned by teacher educators in on-
campus courses. The methodology consisted of two rounds of the Delphi method. The results 
show the validation of the instrument, constituting therefore a valid tool for the collection of 
integrated information on both dimensions. The validated instrument is useful for practice-based 
teacher education programs to relate the activities that their teacher educators plan to the 
guidelines of this approach. Thus monitoring the scope of the innovation, they are developing. © 
2020 ACM. 
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Teaching and Learning Microbiology for Engineers in a Digital World: The 
Case of the FIT Courses at the Tecnologico de Monterrey, Mexico 

Castillo-Reyna J., García-García R.M., Ramírez-Medrano A., Reyes-Millán M., Benavente-Vázquez 
B.R., Chamorro-Urroz C.D., Membrillo-Hernández J. 

Conference Paper 

The availability of online courses has increased dramatically; however, the effectiveness of online 
teaching remains uncertain. The Tecnologico de Monterrey has implemented the Tec21 
educational model that includes online teaching with the modality of the FIT courses (Flexibility, 
Interaction and Technology), a type of well-designed courses using the CANVAS web-based 
platform and using ZOOM as a tool for communication with students. To compare the objective 
learning outcomes between a FIT course and a face-to-face course (Microbiology for Engineering), 
an analysis was made between these two types of courses, with the same or different instructor. 
Our results clearly indicate that the grades of the students enrolled in the FIT groups were higher 
than those of the classroom courses. These results were confirmed when the historical record files 
of both types of teaching were examined. Satisfaction surveys however revealed that students 
prefer face-to-face courses to online courses. Our data implies that it is necessary to work more on 
the tools of the distance-learning courses to make them extremely attractive and interesting for 
students. © 2020, Springer Nature Switzerland AG. 
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Teaching based on challenges: Academic impact in the industrial networks 
class 

Vásquez López V., Ortega Gonzalez L.M., Vázquez Sánchez A. 

Conference Paper 

Programmable logic controllers PLC are the basic elements used in the course of Industrial 
Networks at the Tecnologico de Monterrey. These devices are widely used in the industry for 
automation and process control, so it is very convenient to learn to program them effectively. On 
the other hand, according to the IEC 61131-3 standard, there are five programming languages of 
which two of them are the least known: GRAFCET and Structured Text. One of the objectives of 
the course is to strengthen the competences related to the programming them, so the first two 
parts of the course Industrial networks, is focus on developing the skills in these two programming 
languages. This is achieved by introducing the methodology of teaching based on challenges. © 
Springer Nature Switzerland AG 2020. 
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Temperature control for rotomolding machine. 

Manríquez-Legarda J.L., Chávez-Valdez S.J., Sáenz-Zamarrón D., Arana-De-Las-Casas N.I., 
Santiesteban-Toca C.E., Velarde-Bedregal H.R. 

Conference Paper 

One of the most commonly used plastic modeling methods is rotational (rotomolding). Where, 
hollow pieces are produced from pouring plastic powder or liquid into a mold that rotates in two 
axes while heating. This is a temperature highly dependent process, due to any temperature 
variation can cause inaccuracies in the final product. For this reason, in the present work a control 
is proposed to keep the temperature stable regardless of the disturbances that may appear. For 
this, an Arduino-based dynamic closed loop control system was designed. By adjusting the burners 
temperature values of the system by using servo valves. The proposed system was validated in the 
production process of 750-liter domestic water tanks. Taking into account the burners response to 
achieve the operation point, as well as the quality of the resulting tinacos. © 2020 Latin American 
and Caribbean Consortium of Engineering Institutions. All rights reserved. 
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Texture and signal features from hippocampal T2 maps as biomarkers for 
MCI to AD progression 

Trejo-Castro A.I., Caballero-Luna R.A., Garnica-Lopez J.A., Vega-Lara F., Celaya-Padilla J.M., Tamez-
Pena J.G., Martinez-Torteya A. 

Conference Paper 

Alzheimer's disease (AD) is the most common type of dementia and predicting who will convert 
from Mild Cognitive Impairment (MCI) to AD is crucial to patient benefits as well as medical 
research. To fulfill this purpose, in recent years it has been reported that the texture of magnetic 
resonance images can be an effective biomarker. In this study we used images from the 
Alzheimer's Disease Neuroimaging Initiative database to create T2 maps and identify features 
related to the texture and signal distribution for the prediction of AD. We extracted 3S features 
from the left and right hippocampus for 40 patients with MCI who either progressed to AD (18) or 
remained stable (22) and measured the mean and absolute difference of these contralateral 
features. We also kept the original volume of each region, yielding a total of 7S features. We used 
7 machine learning methods to analyze whether by adding these imaging features to the 
neuropsychological studies currently used for diagnosis, we could more accurately identify who 
would develop the disease. We found 11 features significantly different between groups. 
Furthermore, all but one of the machine learning methods improved their accuracy by adding the 
signal- and texture-related features, and the volumetric information was non-significant. Our 
results suggest that these imaging features from hippocampal T2 maps should be further 
investigated as potential MRI biomarkers for the prediction of AD. © 2020 IEEE. 
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The effects of the exposure to an aromatic environment on students during 
university engineering final exam – a pilot study 

Reyes-Zárate G.G., Rodríguez-Paz M.X., González-Mendívil J.A. 

Conference Paper 

During the final exams some students feel some emotional pressure to solve it. The purpose of this 
study was to make a preliminary comparison in two groups of an engineering exam at the end of 
the semester that contains numerical procedures and uses Canvas as a Source of Learning 
Management System. For this study, 59 students participated, 29 constituted the study group, and 
30 were the control group. In the study, lavender hydrolate was used as an aromatic environment, 
which was applied to the tables prior to the exam. Hydrolate has the same activity as essential oil, 
only it has soft smell. Both exams had the same number of questions, although different contexts. 
In addition to this study, an evaluation of smell was made in students using the Barcelona Smell 
Test-24, which is a good and reliable method to determine the detection, recognition and 
identification of different odors. From the results obtained from the control group, 61% felt 
stressed. The average time to solve the exam was 110 min. For the group to which hydrolate was 
applied at the desks, in the middle of the exam, 25% felt stressed. The average time to complete 
the exam was 93 min. The results of the olfaction test for the students were normal according to 
the BAST-24: 99% (detection), 78% (recognition/memory) and 72% (identification). Students who 
were in a lavender odor environment reported significantly an improvement in their well-being, 
and the time used to solve the exam was less than the control group. This is a pilot study of a 
didactic experience. The results showed that there is a decrease in the time to solve an exam of 
the study group compared with the control group for this research work. Future studies of the 
work environments should continue to be investigated at other activities during the semester as a 
useful alternative to the wellbeing of the students. © The Editor(s) (if applicable) and The 
Author(s), under exclusive license to Springer Nature Switzerland AG 2020. 
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The entrance pupil of an on-axis stigmatic singlet lens 

González-Acuña R.G., Gutiérrez-Vega J.C. 

Conference Paper 

We derive a closed-form expression for the entrance pupil of the on-axis stigmatic singlet lens, and 
discuss its performance for a variety of conditions, including positive or negative indices of 
refraction, and different positions of the object and the image. © 2020 SPIE. 
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The prediction generator: A tool for creating meaningful speculations 

De La Campos J.O., Castorena D.G. 

Conference Paper 

As Industrial Design is a practice that uses prospective thinking, the quality of these ideas, 
translated into future scenarios, speculations, or futuristic design concepts, must be innovative 
enough to trigger discussion and provoke, but at the same time, believable and close to an area of 
what could happen. It might be difficult for industrial design students and professionals to 
understand the balance between what is possible and fantasy. This paper describes an ideation 
tool named The Prediction Generator, an ideation instrument developed by Studio Jose de la O 
designed to help designers, researchers, future thinkers, and in this case, design students to 
generate, validate, and articulate any design brief, research hypothesis or future Scenario. The 
Prediction Generator is a canvas-like toolkit that works by filling six consecutive slots: Desires, 
Similar Cases, Patterns, Limitations, Questions and Hypothesis. Later, this paper describes 
different examples of how this tool was deployed on academic projects, ranging from speculative 
design projects to real-life social design assignments, and the perception of the students before 
and after they used this tool and a description on how this tool was applied. © International 
Conference on Engineering and Product Design Education, E and PDE 2020.All right reserved. 
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for retinoblastoma 

Sweid A., Hammoud B., Texakalidis P., Xu V., Shivashankar K., Baldassari M.P., Das S., Tjoumakaris 
S., Shields C.L., Ancona-Lezama D., Lim L.-A.S., Dalvin L.A., Maamari D.J., Jabbour P. 

Conference Paper 

BACKGROUND: The introduction of intra-arterial chemotherapy (IAC) for treatment of 
retinoblastoma considerably changed the paradigm by which this disease is managed, with event-
free survival rates being above 70%. OBJECTIVE: To analyze efficacy of IAC treatment using 
alternative approaches to ophthalmic artery catheterization (OAC), such as external carotid artery 
approach or balloon-assisted drug delivery. METHODS: This is a retrospective chart review for 
subjects receiving IAC for retinoblastoma. The primary approach was OAC. In cases in which 
selective OAC was not feasible, alternative routes including catheterization of the external carotid 
artery or use of a balloon-assisted drug infusion were used. RESULTS: This study included 197 
consecutive patients with 207 retinoblastomas who underwent 658 IAC procedures overall. The 
mean age at diagnosis was 24 mo, and 54.5% of the study population was male. Success rate with 
IAC was 97% (639). Alternative approaches to OAC were, in total, 42 cases (6.4%)-external carotid 
artery catheterization and use of ICA balloon were performed in 22 (3.3%) and 20 (3%) cases, 
respectively. A mean of 3.1 IAC cycles were performed for each patient. In total, there were 23 
technical failures of the primary OAC technique (3.4%). Periprocedural adverse events occurred in 
4 procedures (0.6%). Use of an alternative technique for chemotherapy delivery other than 
selective OAC in at least one IAC cycle was not a predictor of enucleation. CONCLUSION: IAC is a 
safe and effective treatment option for retinoblastoma. Chemotherapy delivery using alternative 
techniques is as effective as selective OAC. Copyright © 2020 by the Congress of Neurological 
Surgeons 
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The Use of Videos to Develop and Evaluate Mathematical Skills 

Herrera L.M.M. 

Conference Paper 

This paper presents how to develop and evaluate mathematical skills using videos. A methodology 
is used to develop mathematical skills in engineering students, which includes the use of 3d tools 
and videos. We present a scale to measure eight mathematical skills: argumentation, 
communication, modeling, problem solving, representation, mathematical language and use of 
technological tools. This scale is used to evaluate videos as pre-test and post-test. Alternatively, a 
final test is applied that measures the level of development of mathematical skills. It is found that 
the average relative gain in the development of mathematical skills is 33.7%. It is also found that 
there is a statistically significant relationship between the learning gain measured with the videos 
and the final test of the students. © 2020 ACM. 
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The World University Rankings Model Validation and a Top 50 Universities 
Predictive Model 

De Luna Pamanes A., Urbina J.A.A., Ortiz F.J.C., Cancino H.G.C. 

Conference Paper 

Data analytics has opened the possibility of exploring great amounts of information and finding 
patterns which helps us make predictions or give an explanation to certain behaviours and 
phenomena. Research analytics helps us uncover trends and relationships in different academic 
fields, and implement metrics that assess the quality of researchers and educational institutions. 
In this work we take the World University Rankings by Times Higher Education and their indicators 
from 2011 to 2019 to validate their evaluation model, assess the predicting potential of their 
rankings and uncover potential relationships between the ranking's indicators. We found out a 
good prediction model and that some of the indicators carry relationships worth exploring and 
explaining. © 2020 IEEE. 
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Therapainting: Interactive Art-Therapy Tool Based on Head Movements and 
Eye Blinks 

González-Martínez F., Alonso-Valerdi L.M., Ibarra-Zárate D.I. 

Conference Paper 

Therapainting is a system based on head movements and eye blinks that allows the artistic 
expression for therapeutic purposes. Head movements and eyes blinks are respectively detected 
by accelerometers and electroencephalographic electrodes mounted on the headband MUSE 
developed by InteraXon from Toronto, Canada. On the basis of different exercises for people with 
spinal cord injuries, Therapainting makes use of head movements to move a paint brush across a 
screen, and eye blinks to select randomly different colors. Therapainting has been tested in non-
controlled environments and by users of all ages at the Modern Art Museum, and at a high school 
of Autonomous University of Nuevo Leon in Monterrey, Mexico. User evaluation were carried out 
through the User Experience Questionnaire, which showed that Therapaining was considered as 
an interesting, exciting, innovative and leading edge system. © 2020, Springer Nature Switzerland 
AG. 
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Thermographic data acquisition system for livestock applications:  
PBL approach 

Martinez R.J.D., Hernandez R.V., Acosta R.S., Leal J.F.M., Rosales L.L.L., Anguiano I.R., Sapiens S.K., 
Herrera G.A.A. 

Conference Paper 

Being aware of the temperature of housed dairy cattle in real time, it is an important information 
which farmers need, in order to know the animal's health, behavior and mating season, this 
situation can become a complicated task with a vast group of animals. This article gathers the 
experience gained with a group of engineering mechatronics students, whom addressed a 
potential solution for the previous real problem, via project-based learning (PBL), while cursing the 
subject of Mechatronic Design in their 8th college semester. © 2020 IEEE. 
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Time series forecasting of ozone levels in the Metropolitan Area of 
Monterrey, Mexico 

Iglesias-González S., Huertas M., Hernández-Paniagua I., Mendoza A. 

Conference Paper 

Based on the limitations of air quality models to forecast air pollution, statistical models are 
convenient and suitable tools to predict pollutant concentrations. This research work proposes a 
SARMA model to forecast ozone maxima concentrations in five sites of the Metropolitan Area of 
Monterrey, Mexico. The design of the model includes diverse novel features: meteorological 
variables were considered as predictors, short-term ozone concentrations (4 times in the day) 
were forecasted, and appropriated transformations of meteorological parameters were included. 
The performance measures applied to assess the SARMA model demonstrated that this statistical 
model is reliable to predict short-term ozone concentrations and it is consistent with the general 
dynamics of the ozone formation in the metropolitan area. © Published under licence by IOP 
Publishing Ltd. 
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Towards an Open Science technological ecosystem for a Mexican University 

García-Guerrero M., Ramírez-Montoya M.S., García-Peñalvo F.J. 

Conference Paper 

The objective of Open Science (OS) is to bring research closer to society through open access 
investigation practices, seeking open interaction during all stages of research. Scientific practices 
based on OS are increasingly determined by laws and decrees that regulate a research culture, 
which results in the need for institutional technological ecosystems that should be interoperable 
and respond to the guidelines derived from the OS movement. A lot of research institutions in the 
world already have regulations on these practices, while others are developing or seeking 
consensus. In this work we present a doctoral research plan, focused on studying the culture of 
open science research and open practices in a Mexican university, so that, derived from the 
information obtained offer a proposal of a technological ecosystem to contribute to the research 
exercise of the institution, facing the 0S scheme. The objective is to offer the researchers of the 
institution the necessary elements to do their work under the OS context, by offering an 
ecosystem that allows the social appropriation of Science and Technology in the region. The 
advances in research to date allow us to recognize the taxonomic elements of OS and the 
theoretical origins of this proposal. The methodological approach is mixed and integral for the 
analysis of qualitative and quantitative elements of the study universe. © 2020 ACM. 
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Towards dendrite spherical neurons for pattern classification 

Gómez-Flores W., Sossa-Azuela J.H. 

Conference Paper 

This paper introduces the Dendrite Spherical Neuron (DSN) as an alternative to the Dendrite 
Ellipsoidal Neuron (DEN), in which hyperspheres group the patterns from different classes instead 
of hyperellipses. The reasoning behind DSN is simplifying the computation of DEN architecture, 
where a centroid and covariance matrix are two dendritic parameters, whereas, in DSN, the 
covariance matrix is replaced by a radius. This modification is useful to avoid singular covariance 
matrices since DEN requires measuring the Mahalanobis distance to classify patterns. The DSN 
training consists of determining the centroids of dendrites with the k-means algorithm, followed 
by calculating the radius of dendrites as the mean distance to the two nearest centroids, and 
finally determining the weights of a softmax function, with Stochastic Gradient Descent, at the 
output of the neuron. Besides, the Simulated Annealing automatically determines the number of 
dendrites that maximizes the classification accuracy. The DSN is applied to synthetic and real-
world datasets. The experimental results reveal that DSN is competitive with Multilayer 
Perceptron (MLP) networks, with less complex architectures. Also, DSN tends to outperform the 
Dendrite Morphological Neuron (DMN), which uses hyperboxes. These findings suggest that the 
DSN is a potential alternative to MLP and DMN for pattern classification tasks. © Springer Nature 
Switzerland AG 2020. 
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Towards inpainting and denoising latent fingerprints: A study on the impact 
in latent fingerprint identification 

Ramírez-Sáyago E., Loyola-González O., Medina-Pérez M.A. 

Conference Paper 

In this paper, we provide a study about the impact of the most prominent inpainting and denoising 
solutions on the latent fingerprint identification. From an in-depth analysis, we show how some of 
the analyzed inpainting and denoising solutions can improve up 63% for Rank-1 and 26% for Rank-
20 the fingerprint identification rates when state-of-the-art minutiae extractors are used. 
Nevertheless, it is necessary to create new denoising and inpainting solutions that are specifically 
built to deal with latent fingerprints and their associated issues. © Springer Nature Switzerland AG 
2020. 
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Towards IoT-driven Process Event Log Generation for Conformance Checking 
in Smart Factories 

Seiger R., Zerbato F., Burattin A., Garcia-Banuelos L., Weber B. 

Conference Paper 

The Internet of Things (IoT) enables software-based access to vast amounts of data streams from 
sensors measuring physical and virtual properties of smart devices and their surroundings. While 
sophisticated means for the control and data analysis of single IoT devices exist, a more process-
oriented view of IoT systems is often missing. Such a lack of process awareness hinders the 
development of process-based systems on top of IoT environments and the application of process 
mining techniques for process analysis and optimization in IoT. We propose a framework for the 
stepwise correlation and composition of raw IoT sensor streams with events and activities on a 
process level based on Complex Event Processing (CEP). From this correlation we derive refined 
process event logs-possibly with ambiguities-that can be used for process analysis at runtime (i. e., 
online). We discuss the framework using examples from a smart factory. © 2020 IEEE. 
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Training in Entrepreneurship Competences, Challenges for Educational 
Institutions: Systematic Literature Review 

Montes-Martínez R., Ramírez-Montoya M.S. 

Conference Paper 

Educational institutions have a preponderant role in the formation of human capital with 
entrepreneurial skills and have the possibility to boost a generation of entrepreneurs with the 
ability to generate actions to achieve objectives for sustainable development. The purpose of this 
document is to present the results of a literature review in relation to the conceptual, procedural 
and attitudinal elements around entrepreneurship that are addressed in the research analyzed. 
The method of systematic literature analysis was used. The search for articles was carried out in 
the WoS and Scopus databases; after their selection by means of inclusion and exclusion criteria 
and a total of 41 empirical researches were analyzed. The results show the elements of the 
entrepreneurship competences, the problems on which the researchers focused, the theoretical 
elements and the methodological resources used. This review is useful because it has made it 
possible to determine the challenges that the field of entrepreneurship training needs to address 
through action, as well as the methodological gaps and thematic lines for future research. © 2020 
ACM. 
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Twitter Data Analysis on the Topic: Tec de Monterrey 

Angeles Ceron J.C., Jaideny Perez Gomez L., Ceballos H.G., Cantu-Ortiz F.J. 

Conference Paper 

The active population in social networks has been increasing during the last decade. A large part of 
this population obtains information through these networks, replacing traditional media such as 
the newspaper or television news. Therefore, institutions from various fields have found an 
informational and advertising resource on social networks, in addition, using them as a means to 
interact and keep in touch with their community. In particular, educational institutions use social 
networks as a tool for direct communication, as well as a means to improve their brand. For this 
reason, an evaluation of the publications made on Twitter on the topic: Tecnologico de Monterrey 
was carried out. This evaluation implied the realization of an analysis of the vocabulary used 
within each publication and the impact that this has on the reactions made from the social 
network by the community, with the objective of identifying the characteristics that the published 
contents with more reactions have in common. This analysis may be beneficial for this and other 
educational institutions, as it will provide them with information that allows them to improve their 
image, generate greater reach and get to know their audience better. © 2020 IEEE. 

Angeles Ceron J.C., Jaideny Perez Gomez L., Ceballos H.G., Cantu-Ortiz F.J., (2020). Twitter Data Analysis on 
the Topic: Tec de Monterrey. Proceedings of: ICCAIS 2020 - 3rd International Conference on Computer 
Applications and Information Security, Institute of Electrical and Electronics Engineers Inc., ISBN: 
9781728142128.



University - Industry: a successful collaboration experience 

Benitez G.S., Hernandez R.M., Prieto D.B. 

Conference Paper 

This paper shows a success example that supports solving the current problem regarding the need 
to strengthen cooperation between the University and Industry. This problem is explained 
according to the current requirements demanded, by the labor market, to the graduates of the 
engineering areas, particularly the Mechatronics area, and the needs of adaptations in the daily 
work of the academic part to train future professionals with the corresponding skills, abilities, and 
values. The success story is built on the Tecnológico de Monterrey (University) - ABB México 
(Industry) relationship, which involved more than 35 people, including engineers, academics, and 
students. On the part of the company, in collaboration with the teachers, a real problem is 
identified and designed in the field of the Industry 4.0 concept; students are instructed, guided 
and trained to present their proposed solution. As a result of this work, it is sought to stimulate, 
both within the industry and in universities, the development of similar moments of opportunity, 
understanding that all parties are beneficiaries of the results, mainly future engineers. © 2020 
IEEE. 
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University Contribution to Solving Social Problems through the Construction 
of an Innovative, Humane, Social and Educational Ecosystem: The case of two 

organizations on the coffee route: Puerta a la Montaña and Cooperativa 
Comon Yaj Noptic 

Ortega Gutiérrez E., Velázquez Díaz M., Islas Pacheco J.M., Villalobos M.D.J., Grasa Soler P.L., Ruíz 
Godoy Rivera J., Rubio J.E. 

Conference Paper 

Through informed theory, this paper analyzes a corpus of final experience reports of students 
attending Tecnológico de Monterrey, Campus Chiapas (Mexico), who were involved with the social 
organizations, Puerta a la Montaña, and the associated cooperative Comon Yaj Noptic. The 
students co-participated in projects of Innovation and Social Entrepreneurship during three school 
cycles (years). They were guided to solve a set of problems and needs experienced by these 
organizations involved in coffee, ecotourism, and social economy. Elements were extracted from 
the training modality Learning Experience for Challenges and Transversal Competencies that 
contributes to the University ecosystem of Innovation and Social Entrepreneurship. Finally, the 
article provides the elements that sustain this learning modality, revealing the potential in Higher 
Education that such innovative projects have to solve particular social problems in real contexts. © 
2020 ACM. 
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University Social Responsibility Technology-Based Model through Social 
Appropriation of Knowledge 

Ontiveros-Ortíz E.N., Ramírez-Montoya M.S. 

Conference Paper 

University Social Responsibility has the objective to not only demonstrate social and 
environmental impact of higher education institutions, but also provoke Social Appropriation of 
Knowledge at universities' network level. The social impact of universities can be reflected back on 
the relations they have with governments, non-profit organizations, communities, industry, and in 
environmental initiatives. Most of universities' interaction with the actors aforementioned are 
through service-learning, community-oriented projects, technology transfer, incubators, 
governments and non-profit organizations, amongst others which, through knowledge, benefit not 
only the students, but directly impact the actors as well. USR reports tend to concentrate on 
planned and directed actions to fill in reports, however the dynamics of the university lead to SAK 
spill over on other actors, and it must be seen as a fundamental part of USR. This research 
proposes a technology-based platform generated by a mixed methods and concurrent 
triangulation research developed in two phases. The first phase, QUAN-qual, will allow a base 
design which captures the dynamics of SAK in the context of USR, while the second phase, quan-
QUAL, concentrates in the validation of the proposed prototype. The project aims to answer how 
different levels of information exchange, negotiation, and knowledge transfer occur in the SAK 
development of a dynamic Social Responsibility in university environments mediated by a 
technology-based platform. © 2020 ACM. 
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Urban sustainability: Analyzing the water-energy nexus in the Guandu river 
basin, Rio de Janeiro, Brazil 

González-Bravo R., Marques M.C., Bezerra M.O., Coutinho B., Castillo J.L.D., Vollmer D., Ramirez 
A.I.O., Mahlknecht J. 

Conference Paper 

Urban sustainability has been one of the most important issues in the last decades. The 
modification of watercourses and their integration to power production facilities have resulted in 
severe environmental impacts around the globe. This study presents a sustainability analysis to 
examine the current state of the Guandu river basin Brazil. The approach includes the 
development of a hydrological model to simulate the stream flow, and an evaluation of the 
impacts of potential scenarios projected for 2035. Future scenarios included climate and land use 
change, and water transfers from surrounding basins. The results show that future scenarios might 
distress the total volume of water naturally captured in the basin mainly because of significant 
changes in precipitation patterns. Such changes could reduce the amount of water and electricity 
supply in the region, as well as the sustainability of water resources. The proposed model can be 
used as a decision making support tool to search for sustainable strategies for water and electricity 
distribution in highly urbanized systems. © 2019 
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Usage of building information modeling for sustainable development 
education 

Sanchez B., Ballinas-Gonzalez R., Rodriguez-Paz M.X., Nolazco-Flores J.A. 

Conference Paper 

Due to environmental concerns Education for Sustainable Development (ESD) has become an 
essential part on architecture, engineering and construction (AEC) education programs. Emergent 
technologies such as Building Information Modeling (BIM) can be used as a powerful didactic 
method approach to improve learning outcomes in terms of ESD. This paper proposes the use of 
BIM to enhance sustainable development education through the development of construction 
projects for community development. In this work, we propose a framework that will provide 
guidelines to effectively incorporate BIM as a tool for enhancing ESD. First, we reviewed the 
current state of the art of BIM as a didactic method for construction courses in a university in 
Mexico. We applied the framework in a group of 21 students. The results showed an improvement 
of 20% in students ESD learning outcomes. Moreover, the participants reported a better 
understanding on sustainable development problems as well as higher commitment to get 
involved in social development projects. © American Society for Engineering Education 2020. 
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Use of Deep Learning for Bird Detection to Reduction of Collateral Damage  
in Fruit Fields 

Garcia H., Ochoa-Zezzatti A., Martínez-Retamoza A., Ochoa G., Aguilar L., Oliva D., Mejía J. 

Conference Paper 

Since the beginning of agriculture there have been all kinds of pests that have reduced crop 
production. Throughout this time, different methods of scarring have been used to control pests 
and increase crop yields. In the same way today, pest control has other goals compared to before, 
one of the main objectives is the integrity of the animal to be treated, this is intended to preserve 
the ecosystem balance and the protection of the environment in which it develops. Pest detection 
today has become one of the most important factors to consider in this maintenance area in 
agricultural and fruit fields. This document is mainly focused on the detection of flocks of birds 
that are considered as pests in apple orchards, in Cuauhtémoc Chihuahua, although, the same 
method can be applied for different production areas. © 2020, Springer Nature Switzerland AG. 
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Using Gamification to Develop Self-Directed Learning 

Pacheco-Velazquez E. 

Conference Paper 

A fundamental task for the teaching activity is to create pedagogical designs that invite students to 
give a meaning to the academic contents taught in a classroom. Moreover, these pedagogical 
designs must not only have the capacity to increase the acquisition of knowledge, but also must 
promote those skills that will be indispensable in the 21st century labor world. Gamification has 
had a positive impact when there is a pedagogical design that supports the game, and has been 
shown to promote various skills in students. The purpose of this article is to narrate the experience 
of a pedagogical design in the logistics area where we have used a serious game developed by 
professors from our university to promote student learning and develop Self-directed learning 
skill. © 2020 ACM. 
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Using knowledge networks to support the student's learning initiative 

Leal-Flores A.J., Gonzalez-Guerra L.H. 

Conference Paper 

Learning styles and environments cannot remain the same. Universities are working in designing 
and implementing strategies for taking advantage of young people's customs, as a way to 
encourage them to acquire all the knowledge and skills required to achieve necessary experience 
to develop in the professional field. Although traditional classrooms have offered many 
advantages for years, for some aspects, they have ceased to be functional; hence the need to 
incorporate methodologies that will allow to reach different types of students. This document 
describes the use of a methodology based on knowledge networks, which will guide the student 
while studying. This methodology has allowed students to review their courses, self-assess to 
know if they have acquired the competences or to detect which topic they should reinforce. The 
professor has the opportunity to put his knowledge and explanations available to the student, as 
well to monitor the progress of his students in specific parts of their particular knowledge. For the 
implementation of this methodology, a technological platform was built so that students have the 
support at the time they need it. The methodology implemented in the platform provides a safe 
environment that strengthens the student's initiative to continue learning. © 2020 IEEE. 
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Using mobile learning and research based learning to attract students into 
quantum information research 

Delgado-Cepeda F.J., Enríquez-Flores M.B. 

Conference Paper 

Research-Based Learning seeks a new valued perception of scientific research through its inclusion 
in educative spaces. Mobile Learning promotes the inclusion of different terrains of university 
education. Research is not an exception. This work presents an initiative to include undergraduate 
and graduate students in Quantum Information research assisted by a mobile site to learn and 
collaborate. We analyse the performance in terms of participants, impact factor and scientific 
collaborations based on analytics included in the site, tracking the participants in their different 
inclusion spaces. © International Conference Mobile Learning 2020.All rights reserved. 
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Using Software Engineering Design Principles as Tools for Freshman Students 
Learning 

Cabezas I., Segovia R., Caratozzolo P., Webb E. 

Conference Paper 

In this innovative practice work-in-progress paper, the software engineering design principles that 
are used for Programming Fundamentals, and Object-Oriented Programming courses, within a -
recently renewed curriculum- software engineering program, are reviewed and discussed as tools 
to introduce first-year students into the engineering design skills learning pathway of the 
Engineering Accreditation Commission of the Accreditation Board for Engineering and Technology, 
ABET. Special attention is paid to highly abstract concepts such as high cohesion, low coupling, 
Keep it Short and Simple, Don't Repeat Yourself, Single Responsibility Principle, among other 
object-oriented design principles. The aim of such exercise is two-fold: (i) to address how design 
principles can be used to guide students' learning process, and (ii) to support pedagogical decision 
making for the software engineering program. The outtake of the whole research planned by the 
authors is as follows. On the one hand, design principles are discussed and analyzed, from the 
first-year programming courses perspective, aiming a pedagogical path planning for student 
outcomes attainment within a Project-Based-Learning approach. On the other hand, the 
discussion on how the program takes advantage of assessment and evaluation processes, can be 
useful for programs and faculty concerned with fulfilling the continuous improvement criterion, as 
defined by ABET. The presented work-in-progress focuses on reflection about design principles 
and establishing a link among them, with the engineering design process. In this way, this paper 
separates from similar works that may focus on design principles by itself, without the mentioned 
intentionality. Reported qualitative results are focused on conducted experiences so far within our 
software engineering program. © 2020 IEEE. 
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Using the Energy Distribution as a Benchmarking among Models for Adiabatic 
Quantum Processing in the Protein Folding Problem 

Anaya A., Delgado F. 

Conference Paper 

Determining the tertiary complexity of proteins using ab-initio algorithms is a hard problem. 
Adiabatic Quantum Computing allows to construct simple Ising-like Hamiltonians in order to 
elucidate the aminoacid interactions minimizing the conformation energy of the protein. Exploring 
the energy distribution of the Hamiltonian allows to compare the efficiency of different models 
there proposed. This article compare the efficiency of two algorithms through the conformation 
energy of a protein stating a benchmark through the energy distributions of the conformation 
states. © Published under licence by IOP Publishing Ltd. 
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Validation of 3D simulation tool for radio channel modeling at 60 GHz: A 
meeting point for empirical and simulation-based models 

Celaya-Echarri M., Azpilicueta L., Lopez-Iturri P., Falcone F., Garcia Sanchez M., Vazquez Alejos A. 

Conference Paper 

The radio channel modelling of the millimeter wave bands for the fifth generation of wireless 
mobile communications, appears as a challenge for both empirical and simulation approaches. In 
this paper we discuss the use of experimental datasets for validation of a simulation tool based on 
deterministic 3D ray-launching technique. The goal it twofold: validating the simulation tool and 
achieving more consistent results considering the restrictions and performance limits of hardware 
elements. A microcell canyon street scenario has been chosen for interleaving ray launching 
prediction and empirical analysis. Simulation results such as received power or angular distribution 
of path loss, as well as channel dispersion parameters such as root-mean-square delay spread 
have been presented. In addition, the line-of-sight to non-line-of-sight transition has been 
modeled as a result of the empirical-simulation interaction. Comparison of simulation and 
measurement results for the proposed microcellular urban scenario exhibit good agreement, 
validating the proposed methodology. © 2020 Elsevier Ltd 
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Validation of instruments to measure social entrepreneurship competence. 
the OpenSocialLab project 

Gonzalez-Garcia A., Romero-Rodriguez L.-M., Romero-Rodriguez J.-M., Ramirez-Montoya M.-S. 

Conference Paper 

Education within universities should consider the promotion of training activities aimed at training 
people who are creative, innovative, enterprising and aware of their environment and needs. The 
purpose of this paper is to present the preliminary results of the piloting of three instruments for a 
methodological proposal aimed at measuring the level of mastery scaled by students of 
undergraduate and graduate courses, in terms of social entrepreneurship skills. Thus, the 
instruments were validated through various strategies such as expert judgement, non-
participating observation, statistical validity and reliability. Furthermore, the piloting takes place 
within the framework of a mixed method, since the data collection instruments were the focus 
group, the questionnaire and the semi-structured interview. The sample participating in the 
validation was different, depending on the instrument piloted: focus group (n =5), questionnaire (n 
=98) and interview (n =4). Finally, the contributions of this work can be of value in studying social 
entrepreneurship. © 2020 IEEE. 
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Validation of the K-Social-C questionnaire for measuring the Social 
Construction of Knowledge from Open Innovation in Social Innovation 

Laboratories: Instrument Validation 

Antonio Yañez-Figueroa J., Soledad Ramírez-Montoya M., José García-Peñalvo F. 

Conference Paper 

Knowledge and its construction are the basis of the information used in society to meet life's 
challenges. Social innovation laboratories are an alternative that uses the open innovation 
approach to co-create knowledge. This article presents the validation of the K-Social-C 
questionnaire that measures the processes of social construction of knowledge from the open 
innovation approach. The instrument is structured in 5 parts, the first two to collect demographic 
data and the following 3 involve the mentioned constructs to present in an objective way the 
measurement of the constructs and their variables established by the literature. Expert evaluation 
was used to determine through statistical techniques the Kendall concordance coefficient and the 
content validity coefficient that confirm that K-Social-C is a valid and reliable questionnaire. The 
results of the validation will continue to be consolidated with the application of the questionnaire 
in the various laboratories where it is used to collect data. © 2020 ACM. 

Antonio Yañez-Figueroa J., Soledad Ramírez-Montoya M., José García-Peñalvo F., (2020). Validation of the K-
Social-C questionnaire for measuring the Social Construction of Knowledge from Open Innovation in Social 
Innovation Laboratories: Instrument Validation. Proceedings of: ACM International Conference Proceeding 
Series, pp. 197-205, Association for Computing Machinery, ISBN: 9781450388504.



Virtual and augmented reality platform for cognitive tele-rehabilitation 
 based system 

Aruanno B., Caruso G., Rossini M., Molteni F., Espinoza M.C.E., Covarrubias M. 

Conference Paper 

Virtual and Augmented Reality systems have been increasingly studied, becoming an important 
complement to traditional therapy as they can provide high-intensity, repetitive and interactive 
treatments. Several systems have been developed in research projects and some of these have 
become products mainly for being used at hospitals and care centers. After the initial cognitive 
rehabilitation performed at rehabilitation centers, patients are obliged to go to the centers, with 
many consequences, as costs, loss of time, discomfort and demotivation. However, it has been 
demonstrated that patients recovering at home heal faster because surrounded by the love of 
their relatives and with the community support. © Springer Nature Switzerland AG 2020. 

Aruanno B., Caruso G., Rossini M., Molteni F., Espinoza M.C.E., Covarrubias M., (2020). Virtual and 
augmented reality platform for cognitive tele-rehabilitation based system. Proceedings of: Lecture Notes in 
Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 
Bioinformatics), vol. 12376 LNCS, pp. 130-137, Springer Science and Business Media Deutschland GmbH, 
ISSN: 3029743; ISBN: 9783030587956.



Virtual reality as a factor to improve productivity in learning processes 

González-Mendívil J.A., Rodríguez-Paz M.X., Reyes-Zárate G.G. 

Conference Paper 

A 3D virtual interactive environment can follow the steps of those old second world war flying 
simulators and be used as a tool to train people in learning a practical process. This will result in an 
increase of productivity because people will be able of performing that practical process in less 
time thanks to the use of Virtual Reality as a technological learning tool. This work presents and 
statistical analysis of 100 students of the first semester of engineering trying to learn a simple and 
practical task using a 3D virtual interactive environment and the time that it took them to perform 
the same activity in real life. The results of this investigation prove statistically that there is nearly 
a 20% gain in the time that it took for the group that used virtual reality over those who did not 
use it. © The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2020. 

González-Mendívil J.A., Rodríguez-Paz M.X., Reyes-Zárate G.G., (2020). Virtual reality as a factor to improve 
productivity in learning processes. Proceedings of: Advances in Intelligent Systems and Computing, vol. 1217 
AISC, pp. 762-768, Springer, ISSN: 21945357; ISBN: 9783030518271.



Virtual reality as a tool for active learning and student engagement: Industrial 
engineering experience 

Ruiz-Cantisani M.I., Lima-Sagui F.D.C., Aceves-Campos N., Ipina-Sifuentes R., Flores E.G.R. 

Conference Paper 

The opportunity to bring real experience to the classroom in order to promote active learning and 
student engagement is achieved through extended realities as virtual reality (VR). The use of VR 
cases in engineering education has promote a flexible learning space (real industrial facilities) and 
the increasing of the studentś motivation. This research had the objective to evaluate the impact 
of using VR cases versus using traditional cases in two different campi of a private university, in the 
same academic course during 2 weeks. The methodology has 3 phases: (1) case design with VR 
and with the traditional paper case format, (2) application of the cases (VR and traditional) in two 
groups (no control group, it was the same group). (3) Results analysis based on observations, 
direct surveys, and students reports. This experience contributed to understand the dynamics of 
the case methodology under two perspectives: students and professors. While real experience, 
innovation, and fun represent the student's perspective using VR to understand layout facilities 
and work design as real application concept, from a professor's perspective this experience 
derived in more student engagement, critical thinking and systemic perspective. In addition, the 
process to develop VR cases was for itself an interesting challenge from academic and industrial 
possibilities, but allows us to develop active learning in-and out- of the classroom. © 2020 IEEE. 

Ruiz-Cantisani M.I., Lima-Sagui F.D.C., Aceves-Campos N., Ipina-Sifuentes R., Flores E.G.R., (2020). Virtual 
reality as a tool for active learning and student engagement: Industrial engineering experience. Proceedings 
of: IEEE Global Engineering Education Conference, EDUCON, vol. 2020-April, pp. 1031-1037, IEEE Computer 
Society, ISSN: 21659559; ISBN: 9781728109305.



Virtual reality, innovation and linking in the training of engineers for the 
susutainable management of water  

Toriz E.G., García A.D.G., Aparicio M.P. 

Conference Paper 

Water is at the epicenter of sustainable development, it is fundamental for socioeconomic 
development, energy, food production, healthy ecosystems and the survival of humans. According 
to the World Health Organization (WHO) 1.8 billion people are supplied by feces-contaminated 
water sources. In Mexico, inorganic arsenic is present in the vital liquid destined for human 
consumption, in crops, food, as well as in the groundwater of the national territory. World water 
demand, due to population indexes, has increased 55% between 2000 and 2050. By then, it 
calculates that more than 40% of the population may be in conditions of scarcity. According to the 
World Bank, 50,000 million m3 are lost due to leaks. Water is a matter of rights and one of the 
great challenges is to guarantee its effective availability (frequency of supply) and quality (potable) 
in homes in rural and indigenous communities.In order to strengthen the competences and 
fructify the potential of engineering students, the Tecnológico de Monterrey promotes the use of 
new technologies for the construction of innovative solutions to this problem, as well as the link 
with vulnerable communities and the government, through the implementation of these 
proposals. The results demonstrate the development of disciplinary and transversal competences 
with the methodology proposed in this research. © 2020 Latin American and Caribbean 
Consortium of Engineering Institutions. All rights reserved. 

Toriz E.G., García A.D.G., Aparicio M.P., (2020). Virtual reality, innovation and linking in the training of 
engineers for the susutainable management of water. Proceedings of: Proceedings of the LACCEI 
international Multi-conference for Engineering, Education and Technology, Latin American and Caribbean 
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Visible light driven photocatalytic nanocomposite for the degradation of 
Rhodamine B in water 

Rubio-Govea R., Orona-Návar C., Hernández N., García-García A., Ornelas-Soto N.E. 

Conference Paper 

Parallel to the fast growing of population around the world, there has been a rapid increase in the 
amount of toxic organic waste that end up in water bodies, which is a threat to human health and 
to the environment. Because of this, there is need for the development of materials that are able 
to degrade them while using the sunlight. In this work, a Bi2O3/rGO/MoO3 composite was 
successfully synthesized by a solvothermal method under ambient pressure and low temperature. 
SEM, STEM and XRD techniques were used to characterize the morphological and crystallographic 
properties of the composite. It was demonstrated that the amount of GO in the synthesis of the 
composite has a great effect in the photocatalytic activity and it was found that the best ratio 
between Bi2O3 and GO was 300:1. The synthesized composite photocatalyst with ratio of 300:1 
presented and enhanced photocatalytic activity for Rhodamine B as it was able to degrade around 
70 % after 240 min under visible light irradiation, compared to pristine Bi2O3 that was able to 
degrade around 55 %. Results from this study illustrate the fabrication of a new ternary composite, 
which shows promising results for its application in the degradation of organic pollutants in water. 
© Published under licence by IOP Publishing Ltd. 

Rubio-Govea R., Orona-Návar C., Hernández N., García-García A., Ornelas-Soto N.E., (2020). Visible light 
driven photocatalytic nanocomposite for the degradation of Rhodamine B in water. Proceedings of: IOP 
Conference Series: Earth and Environmental Science, vol. 471, Institute of Physics Publishing, ISSN: 17551307.



Vision-based blind spot warning system by deep neural networks 

Virgilio G V.R., Sossa H., Zamora E. 

Conference Paper 

Traffic accidents represent one of the most serious problems around the world. Many efforts have 
been concentrated on implementing Advanced Driver Assistance Systems (ADAS) to increase 
safety by reducing critical tasks faced by the driver. In this paper, a Blind Spot Warning (BSW) 
system capable of virtualizing cars around the driver’s vehicle is presented. The system is based on 
deep neural models for car detection and depth estimation using images captured with a camera 
located on top of the main vehicle, then transformations are applied to the image and to generate 
the appropriate information format. Finally the cars in the environment are represented in a 3D 
graphical interface. We present a comparison between car detectors and another one between 
depth estimators from which we choose the best performance ones to be implemented in the 
BSW system. In particular, our system offers a more intuitive assistance interface for the driver 
allowing a better and quicker understanding of the environment from monocular cameras. © 
Springer Nature Switzerland AG 2020. 

Virgilio G V.R., Sossa H., Zamora E., (2020). Vision-based blind spot warning system by deep neural networks. 
Proceedings of: Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence 
and Lecture Notes in Bioinformatics), vol. 12088 LNCS, pp. 185-194, Springer, ISSN: 3029743; ISBN: 
9783030490751.



Wafer-scale fabrication of periodic Au-hollow nanopillars for SERS 
applications 

Jonker D., Jafari Z., Winczewski J.P., Eyovge C., Berenschot J.W., Tas N.R., Gardeniers J.G.E., De 
Leon I., Susarrey-Arce A. 

Conference Paper 

Combined hybrid lithography and sputter redeposition enable reproducible wafer-scale fabrication 
of gold hollow nanopillars with relatively large field enhancement verified both numerically and 
experimentally. The application of such structures is demonstrated with surfaceenhanced Raman 
scattering (SERS). © 2020 OSA - The Optical Society. All rights reserved. 

Jonker D., Jafari Z., Winczewski J.P., Eyovge C., Berenschot J.W., Tas N.R., Gardeniers J.G.E., De Leon I., 
Susarrey-Arce A., (2020). Wafer-scale fabrication of periodic Au-hollow nanopillars for SERS applications. 
Proceedings of: Optics InfoBase Conference Papers, vol. Part F186-NOMA 2020, OSA - The Optical Society, 
ISBN: 9781557528209.



Work in progress - Use of immersive videos of virtual reality in education 

Alvarez J., Rodriguez R., Martinez M. 

Conference Paper 

Immersive videos, also known as 360° videos or spherical videos, are videos created with a 
panorama that records in all directions at the same time. In this work of educational innovation, 
we measure the effectiveness of the use of 360° videos in education. We apply a series of learning 
activities so that students relate real-life actions with the contents of the course. The students 
watched 360° videos with virtual reality lenses in the classroom and made the didactic sequence 
prepared for each activity. We measure the degree of acceptance of this innovative didactic 
resource by students as a learning tool. The students who used the immersive technology of the 
360° videos recorded in scenarios related to their professional environment obtain a greater 
knowledge of their future professional life through the content of the video, they have a greater 
feeling of illusion of place, positive affection and a greater enjoyment of the topic that is covered 
in the 360° video. As a result of the activity, we conclude that the use of 360° videos in education 
are very effective and its use will be an important trend in the coming years. © 2020 IEEE. 

Alvarez J., Rodriguez R., Martinez M., (2020). Work in progress - Use of immersive videos of virtual reality in 
education. Proceedings of: EDUNINE 2020 - 4th IEEE World Engineering Education Conference: The 
Challenges of Education in Engineering, Computing and Technology without Exclusions: Innovation in the Era 
of the Industrial Revolution 4.0, Proceedings, Institute of Electrical and Electronics Engineers Inc., ISBN: 
9781728166384.



Work in progress: Design and construction of physics laboratory equipment 
and an authentic evaluation system as a pedagogical tool in the integral 

training of engineering students 

Jalil J.M.N., Alvarez E.R., Garcia I.R.K., Almaguer S.P. 

Conference Paper 

Currently, the physics subjects taught professionally at Tecnologico de Monterrey, Campus Sonora 
Norte, lack adequate equipment, instruments, and supplies for laboratory practices; therefore, 
learning provides the necessary basis for the level of education to which our institution aspires for 
its students. Our project aimed to improve student performance through the use of programs such 
as AP-Physics and PhET, Wolfram demonstrations, construction of laboratory equipment, 
preliminary preparation of a laboratory manual, use of laser cutter and 3D printing, peer 
evaluation, and self-assessment.The design and construction of prototypes enabled 
measurements, analysis and engineering design, and the ordered and logical process necessary to 
produce valid results. In addition, it resulted in the strengthening of theory and the development 
of social values and communication. © 2020 IEEE. 

Jalil J.M.N., Alvarez E.R., Garcia I.R.K., Almaguer S.P., (2020). Work in progress: Design and construction of 
physics laboratory equipment and an authentic evaluation system as a pedagogical tool in the integral 
training of engineering students. Proceedings of: IEEE Global Engineering Education Conference, EDUCON, 
vol. 2020-April, pp. 1471-1477, IEEE Computer Society, ISSN: 21659559; ISBN: 9781728109305.



Work in progress: Rehab didactic toys 

Martinez R.J.D., Hernandez R.V., Herrera C.U.A., Enriquez Y.A.Z., Salas E.J.R., Salas E.D.R., Camacho 
J.C.W., Arroniz O.Z., Lopez M.A.G., Bertrab R.S.V., Loredo E.A.B., Hernandez J.L.M. 

Conference Paper 

Technological advances have helped humanity to improve in different areas of their daily 
activities, however there are some population sectors that have not been benefited accordingly, 
especially those social groups with mental or motor disabilities. This project is focused on 
complementing current therapies in order to improve the life quality of kids in the spectrum by 
the design and development of didactic toys which might help them to develop cognitive, 
coordination, sensorial and motor skills. The toys were made with knowledge acquired by the 
mechatronic students, in the area of electronics and microcontrollers. © 2020 IEEE. 

Martinez R.J.D., Hernandez R.V., Herrera C.U.A., Enriquez Y.A.Z., Salas E.J.R., Salas E.D.R., Camacho J.C.W., 
Arroniz O.Z., Lopez M.A.G., Bertrab R.S.V., Loredo E.A.B., Hernandez J.L.M., (2020). Work in progress: Rehab 
didactic toys. Proceedings of: IEEE Global Engineering Education Conference, EDUCON, vol. 2020-April, pp. 
1735-1739, IEEE Computer Society, ISSN: 21659559; ISBN: 9781728109305.



Work in progress: Using RETScreen Expert Software for Authentic Assessment 

Torres E. 

Conference Paper 

One of the challenges for teaching how to develop Energy Efficiency and Renewable Energy 
Savings-based Projects (ESPs) at a graduate level using the authentic assessment evaluation 
strategy is the great amount of time required for the assessment process and giving feedback to 
the student. In addition, faculty needs not only proper academic credentials, but extensive 
professional experience and certifications as well. This paper describes the integration of the 
RETScreen Expert Clean Energy Management Software on an online graduate course, not only for 
streamlining the evaluation and feedback processes for the faculty, but also to ease the project 
feasibility analysis for the students. © 2020 IEEE. 

Torres E., (2020). Work in progress: Using RETScreen Expert Software for Authentic Assessment. Proceedings 
of: EDUNINE 2020 - 4th IEEE World Engineering Education Conference: The Challenges of Education in 
Engineering, Computing and Technology without Exclusions: Innovation in the Era of the Industrial 
Revolution 4.0, Proceedings, Institute of Electrical and Electronics Engineers Inc., ISBN: 9781728166384.



Writing sci-fi stories: A pedagogic challenge 

Almanza-Arjona Y.C., Garcia-Rivera B.E., Membrillo-Hernandez J. 

Conference Paper 

The world is witnessing a radical technological change at a rate never seen before. Terms such as 
internet of things, big data, cloud computing, 3D printing, pillars of the fourth industrial revolution, 
have had great impact on education. Not only the roll of universities and their educational models 
is changing, but also the way we learn. In Mexico, Tecnologico de Monterrey is responding to such 
demands by the introduction of its new educational Tec 21 model. It is characterized by promoting 
the creation of new approaches and tools to create innovative learning experiences. In this 
context, here we report on the results obtained from an experience implementing the creative 
tool of writing Sci-Fi stories as a gamification strategy. By re-discovering the genre of Science 
Fiction and introducing some elements of storytelling, students can build abstract concepts and 
comprehend mathematical models within a playful environment based on actual engineering 
facts. During the period between August 2018 and May 2019, a ludic activity was developed for 
sophomore students reading for chemical and biotechnology engineering degrees to facilitate the 
comprehension of physicochemical phenomena of phase equilibrium and thermodynamics. © 
2020 IEEE. 

Almanza-Arjona Y.C., Garcia-Rivera B.E., Membrillo-Hernandez J., (2020). Writing sci-fi stories: A pedagogic 
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2019-NCOV/COVID-19 - Approaches to viral vaccine development and 
preventive measures 

Bilal M., Nazir M.S., Parra-Saldivar R., Iqbal H.M.N. 

Review 

The severity assessment of COVID-19 and transmissibility of newly emerged novel-Coronavirus 
(2019-nCoV) can effectively help and support to quantify the ongoing pandemic risks. Among 
several epidemiological measures against COVID-19 severity, the case fatality risk (CFR) 
assessment is an important measure to track record the overall proportion/ratio of the cumulative 
number of infected patients with the known outcome (confirmed, recovered, or deceased). 
Considering the ongoing fatality rate, several case-based preventive measures, Coronavirus 
protein visualization, and approaches to viral vaccine development are discussed herein. The 
prompt identification of high-risk entities to confront the uncertainty in the risk of death using the 
approaches highlighted, herein, is of utmost requirement to tackle the current COVID-19 severity. 
Moreover, the protein visualization available at the viral surface/ body can give further insight into 
the appropriate vaccine development. © The Author(s) 2020. Open Access. This article is 
distributed under the terms of the Creative Commons Attribution 4.0 International License which 
permits unrestricted use, sharing, distribution, and reproduction in any medium, provided you give 
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons 
license, and indicate if changes were made. 
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vol. 14, pp. 25-29, Journal of Pure and Applied Microbiology, ISSN: 9737510



A comprehensive description of the Product-Service Systems’ cost estimation 
process: An integrative review 

Rodríguez A.E., Pezzotta G., Pinto R., Romero D. 

Review 

The transition from the traditional product-centric approach to the offering of integrated product 
service solutions, such as Product-Service Systems (PSS), has represented a major managerial 
challenge for companies. A major contributor to such challenge has been the inability of the Cost 
Estimation Process to deal with the novelty and complexity of PSS solutions, where in particular, 
cost under-estimation has triggered inadequate contract decisions such as under-pricing. To this 
end, the academic literature has extensively investigated how the PSS context has modified the 
cost estimation process and how it has exacerbated cost unpredictability. However, research 
contributions are limited to specific elements within the estimation process, where a picture of 
the whole process has not been yet investigated. This paper presents a comprehensive description 
of the whole PSS Cost Estimation Process derived from an Integrative Review that summarizes and 
subsumes current empirical/theoretical advancements and methodological approaches in 
literature. This study evidences how the PSS Cost Estimation Process differs from traditional cost 
estimation frameworks such as Life Cycle Costing (LCC) at various degrees, and how it is related to 
other interdependent processes such as PSS Engineering and PSS Contract Design. Moreover, this 
work suggests that cost unpredictability represents an inherent property of the PSS context, and 
discusses how identified properties at the process-level help to better investigate cost uncertainty. 
Finally, this paper evidences research gaps that inform future research, and provides a set of 
recommendations that call for the development of new bespoke cost estimation frameworks for 
the PSS context. © 2019 Elsevier B.V. 

Rodríguez A.E., Pezzotta G., Pinto R., Romero D., (2020). A comprehensive description of the Product-Service 
Systems’ cost estimation process: An integrative review. Proceedings of: International Journal of Production 
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A reevaluation of chitosan-decorated nanoparticles to cross  
the blood-brain barrier 

Cortés H., Alcalá-Alcalá S., Caballero-Florán I.H., Bernal-Chávez S.A., Ávalos-Fuentes A., González-
Torres M., Carmen M.G.-D., Figueroa-González G., Reyes-Hernández O.D., Floran B., Prado-Audelo 

M.L.D., Leyva-Gómez G. 

Review 

The blood-brain barrier (BBB) is a sophisticated and very selective dynamic interface composed of 
endothelial cells expressing enzymes, transport systems, and receptors that regulate the passage 
of nutrients, ions, oxygen, and other essential molecules to the brain, regulating its homeostasis. 
Moreover, the BBB performs a vital function in protecting the brain from pathogens and other 
dangerous agents in the blood circulation. Despite its crucial role, this barrier represents a difficult 
obstacle for the treatment of brain diseases because many therapeutic agents cannot cross it. 
Thus, different strategies based on nanoparticles have been explored in recent years. Concerning 
this, chitosan-decorated nanoparticles have demonstrated enormous potential for drug delivery 
across the BBB and treatment of Alzheimer’s disease, Parkinson’s disease, gliomas, cerebral 
ischemia, and schizophrenia. Our main objective was to highlight the high potential of chitosan 
adsorption to improve the penetrability through the BBB of nanoformulations for diseases of CNS. 
Therefore, we describe the BBB structure and function, as well as the routes of chitosan for 
crossing it. Moreover, we define the methods of decoration of nanoparticles with chitosan and 
provide numerous examples of their potential utilization in a variety of brain diseases. Lastly, we 
discuss future directions, mentioning the need for extensive characterization of proposed 
nanoformulations and clinical trials for evaluation of their efficacy. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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A review of epileptic seizure detection using machine learning classifiers 

Siddiqui M.K., Morales-Menendez R., Huang X., Hussain N. 

Review 

Epilepsy is a serious chronic neurological disorder, can be detected by analyzing the brain signals 
produced by brain neurons. Neurons are connected to each other in a complex way to 
communicate with human organs and generate signals. The monitoring of these brain signals is 
commonly done using Electroencephalogram (EEG) and Electrocorticography (ECoG) media. These 
signals are complex, noisy, non-linear, non-stationary and produce a high volume of data. Hence, 
the detection of seizures and discovery of the brain-related knowledge is a challenging task. 
Machine learning classifiers are able to classify EEG data and detect seizures along with revealing 
relevant sensible patterns without compromising performance. As such, various researchers have 
developed number of approaches to seizure detection using machine learning classifiers and 
statistical features. The main challenges are selecting appropriate classifiers and features. The aim 
of this paper is to present an overview of the wide varieties of these techniques over the last few 
years based on the taxonomy of statistical features and machine learning classifiers—‘black-box’ 
and ‘non-black-box’. The presented state-of-the-art methods and ideas will give a detailed 
understanding about seizure detection and classification, and research directions in the future. © 
2020, The Author(s). 
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A review of training and guidance systems in medical surgery 

Escobar-Castillejos D., Noguez J., Bello F., Neri L., Magana A.J., Benes B. 

Review 

In this paper, a map of the state of the art of recent medical simulators that provide evaluation 
and guidance for surgical procedures is performed. The systems are reviewed and compared from 
the viewpoint of the used technology, force feedback, learning evaluation, didactic and visual aid, 
guidance, data collection and storage, and type of solution (commercial or non-commercial). The 
works' assessment was made to identify if-(1) current applications can provide assistance and 
track performance in training, and (2) virtual environments are more suitable for practicing than 
physical applications. Automatic analysis of the papers was performed to minimize subjective bias. 
It was found that some works limit themselves to recording the session data to evaluate them 
internally, while others assess it and provide immediate user feedback. However, it was found that 
few works are currently implementing guidance, aid during sessions, and assessment. Current 
trends suggest that the evaluation process's automation could reduce the workload of experts and 
let them focus on improving the curriculum covered in medical education. Lastly, this paper also 
draws several conclusions, observations per area, and suggestions for future work. © 2020 by the 
authors. 
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A review of zein as a potential biopolymer for tissue engineering  
and nanotechnological applications 

Pérez-Guzmán C.J., Castro-Muñoz R. 

Review 

Tissue engineering (TE) is one of the most challenging fields of research since it provides current 
alternative protocols and materials for the regeneration of damaged tissue. The success of TE has 
been mainly related to the right selection of nano-sized biocompatible materials for the 
development of matrixes, which can display excellent anatomical structure, functionality, 
mechanical properties, and histocompatibility. Today, the research community has paid particular 
attention to zein as a potential biomaterial for TE applications and nanotechnological approaches. 
Considering the properties of zein and the advances in the field, there is a need to reviewing the 
current state of the art of using this natural origin material for TE and nanotechnological 
applications. Therefore, the goal of this review paper is to elucidate the latest (over the last five 
years) applications and development works in the field, including TE, encapsulations of drugs, 
food, pesticides and bandaging for external wounds. In particular, attention has been focused on 
studies proving new breakthroughs and findings. Also, a complete background of zein’s properties 
and features are addressed. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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A survey of electrokinetically-driven microfluidics for  
cancer cells manipulation 

Romero-Soto F.O., Polanco-Oliva M.I., Gallo-Villanueva R.C., Martinez-Chapa S.O., Perez-Gonzalez 
V.H. 

Review 

Cancer is one of the leading causes of annual deaths worldwide, accounting for nearly 10 million 
deaths each year. Metastasis, the process by which cancer spreads across the patient's body, is the 
main cause of death in cancer patients. Because the rising trend observed in statistics of new 
cancer cases and cancer-related deaths does not allow for an optimistic viewpoint on the future—
in relation to this terrible disease—the scientific community has sought methods to enable early 
detection of cancer and prevent the apparition of metastatic tumors. One such method is known 
as liquid biopsy, wherein a sample is taken from a bodily fluid and analyzed for the presence of 
CTCs or other cancer biomarkers (e.g., growth factors). With this objective, interest is growing by 
year in electrokinetically-driven microfluidics applied for the concentration, capture, filtration, 
transportation, and characterization of CTCs. Electrokinetic techniques—electrophoresis, 
dielectrophoresis, electrorotation, and electrothermal and EOF—have great potential for 
miniaturization and integration with electronic instrumentation for the development of point-of-
care devices, which can become a tool for early cancer diagnostics and for the design of 
personalized therapeutics. In this contribution, we review the state of the art of electrokinetically-
driven microfluidics for cancer cells manipulation. © 2020 Wiley-VCH GmbH 
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A systematic review of genes affecting mitochondrial processes in cancer 

Sepulveda-Villegas M., Rojo R., Garza-Hernandez D., de la Rosa-Garza M., Treviño V. 

Review 

Malignant conversion of cancer cells requires efficient mitochondria reprogramming orchestrated 
by hundreds of genes. The transformation includes increased energy demand, biosynthesis of 
precursors, and reactive oxygen species needed to accelerate cell growth, proliferation, and 
survival. Reprogramming involves complex gene alterations that have not been methodically 
curated. Therefore, we systematically analyzed the literature of cancer-related genes in 
mitochondria. Through the analysis of >2500 PubMed abstracts and >1600 human genes, we 
identified 228 genes showing clear roles in cancer. Each gene was classified according to their 
homeostatic function, together with the pathological transitions that contribute to specific cancer 
hallmarks. The potential clinical relevance of these hallmarks and genes is discussed by 
representative examples and validated by detecting differences in gene expression levels across 16 
different types of cancer. A compendium, including the gene functions and alterations 
underpinning cancer progression, can be explored at 
http://bioinformatica.mty.itesm.mx/MitoCancer. © 2020 Elsevier B.V. 
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A Systematic Review of Hyper-Heuristics on Combinatorial  
Optimization Problems 

Sanchez M., Cruz-Duarte J.M., Ortiz-Bayliss J.C., Ceballos H., Terashima-Marin H., Amaya I. 

Review 

Hyper-heuristics aim at interchanging different solvers while solving a problem. The idea is to 
determine the best approach for solving a problem at its current state. This way, every time we 
make a move it gets us closer to a solution. The problem changes; so does its state. As a 
consequence, for the next move, a different solver may be invoked. Hyper-heuristics have been 
around for almost 20 years. However, combinatorial optimization problems date from way back. 
Thus, it is paramount to determine whether the efforts revolving around hyper-heuristic research 
have been targeted at the problems of the highest interest for the combinatorial optimization 
community. In this work, we tackle such an endeavor. We begin by determining the most relevant 
combinatorial optimization problems, and then we analyze them in the context of hyper-
heuristics. The idea is to verify whether they remain as relevant when considering exclusively 
works related to hyper-heuristics. We find that some of the most relevant problem domains have 
also been popular for hyper-heuristics research. Alas, others have not and few efforts have been 
directed towards solving them. We identify the following problem domains, which may help in 
furthering the impact of hyper-heuristics: Shortest Path, Set Cover, Longest Path, and Minimum 
Spanning Tree. We believe that focusing research on ways for solving them may lead to an 
increase in the relevance and impact that hyper-heuristics have on combinatorial optimization 
problems. © 2013 IEEE. 
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A thematic exploration of human brands: literature review and agenda  
for future research 

Osorio M.L., Centeno E., Cambra-Fierro J. 

Review 

Purpose: The purpose of this study is threefold. First, human brands are conceptualized and the 
distinction between them and personal brands is established. Second, human-brand research is 
reviewed in light of a strategic brand management framework and gaps in the knowledge that may 
suggest new research pathways are identified. Third, the extent to which a brand management 
model designed for products could be applied to human brands is explored. 
Design/methodology/approach: A systematic literature review was conducted in this study. The 
content analysis of the selected set of papers allowed the assessment of the state of this field of 
brand management and the identification of proposals for future research. Findings: Substantial 
research exists on different aspects of human brands. However, these studies are fragmented in 
nature, thus highlighting the need for specific and complete human-brand management models. 
Research limitations/implications: A limitation of this literature review is that it is based on a 
sample of papers collected by one specific criterion; furthermore, the way the papers were 
classified may be challenged. However, this study provides a comprehensive picture of studies on 
human brands available today. Originality/value: A parsimonious distinction and connectivity 
between human and personal brands suggest a branding-by-individual continuum. Additionally, to 
the best of the authors’ knowledge, this study is the first identifiable one that summarizes the 
growing literature on human brands, reveals important gaps in the knowledge and calls for the 
development of particular human-brand management models. © 2020, Emerald Publishing 
Limited. 
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Acoustic therapies for tinnitus: The basis and the  
electroencephalographic evaluation 

Ibarra-Zarate D., Alonso-Valerdi L.M. 

Review 

Subjective tinnitus is a complex symptom that has no effective treatment up to now. Several 
acoustic therapies such as retraining therapy, auditory discrimination therapy, enriched acoustic 
environment and binaural therapy have been proposed to induce habituation and/or diminution 
of the tinnitus perception. The effect of the auditory stimulus in use is not, however, well 
understood yet. At present, the effectiveness of the acoustic therapies on patients suffering from 
tinnitus is only monitored via visual analog scales or questionnaires, what could not reflect 
accurately the patient evolution. It is well known that neuroimaging techniques are widely applied 
to monitor neural activity for diagnosing brain disorders, and predicting treatment outcome 
success. From those techniques, Electroencephalography (EEG) has become the most commonly 
used method since it gives an insight into the temporal behavior of neural oscillations, and it is 
relatively a low-cost and low-maintenance system in comparison to other techniques. EEG signals 
are modulated by the internal communication between neural networks, and the inter-
communication among those networks. As is hypothesized that subjective tinnitus is the result of 
increased neural synchrony and spontaneous firing rates in the auditory system, EEG analysis may 
be an objective method to monitor the effect of acoustic therapies for tinnitus. In this paper, the 
state-of-the-art on acoustic therapies for tinnitus, and recent advances on the follow-up treatment 
based on EEG analysis is discussed. In general, this paper outlines evidence showing that EEG 
signal processing offers to investigate (1) internal communication in neural nodes (absolute and 
relative power), (2) inter-communication of neural nodes (coherence), (3) time-frequency analysis 
with high resolution in both low and high frequencies (Fourier and Wavelet analysis), (4) rate at 
which neural information is being produced (entropy), (5) genesis of abnormal neural synchrony 
on the basis of biophysical assumptions (source localization) or statistical evaluations (PCA and 
ICA), and (6) level of neural synchrony over time (ERD/ERS maps). © 2020 
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Advances and challenges in genetic engineering of microalgae 

Fajardo C., De Donato M., Carrasco R., Martínez-Rodríguez G., Mancera J.M., Fernández-Acero F.J. 

Review 

Knowledge at the molecular level of microalgae has obtained great scientific interest in recent 
years, because of their potential for biofuel production, as well as other highly valued molecules. 
Recent advances in the area of the genetic manipulation of microalgae open an entirely new field 
of possible applications for these organisms as biorefineries. This review represents a 
compendium that gathers the main milestones that have marked the area of genetic engineering 
in microalgae during the last decade, from classical techniques for the transformation and 
expression of transgenes, to the most avant-garde techniques currently used for gene silencing 
and DNA edition, as well as a discussion about the future perspectives in this field. © 2019 Wiley 
Publishing Asia Pty Ltd 
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Ageing, sex, and cardioprotection 

Ruiz-Meana M., Boengler K., Garcia-Dorado D., Hausenloy D.J., Kaambre T., Kararigas G., Perrino 
C., Schulz R., Ytrehus K. 

Review 

Translation of cardioprotective interventions aimed at reducing myocardial injury during 
ischaemia–reperfusion from experimental studies to clinical practice is an important yet unmet 
need in cardiovascular medicine. One particular challenge facing translation is the existence of 
demographic and clinical factors that influence the pathophysiology of ischaemia–reperfusion 
injury of the heart and the effects of treatments aimed at preventing it. Among these factors, age 
and sex are prominent and have a recognised role in the susceptibility and outcome of ischaemic 
heart disease. Remarkably, some of the most powerful cardioprotective strategies proven to be 
effective in young animals become ineffective during ageing. This article reviews the mechanisms 
and implications of the modulatory effects of ageing and sex on myocardial ischaemia–reperfusion 
injury and their potential effects on cardioprotective interventions. LINKED ARTICLES: This article is 
part of a themed issue on Risk factors, comorbidities, and comedications in cardioprotection. To 
view the other articles in this section visit 
http://onlinelibrary.wiley.com/doi/10.1111/bph.v177.23/issuetoc. © 2019 The British 
Pharmacological Society 
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An overview of Neem (Azadirachta indica) and its potential impact on health 

Islas J.F., Acosta E., G-Buentello Z., Delgado-Gallegos J.L., Moreno-Treviño M.G., Escalante B., 
Moreno-Cuevas J.E. 

Review 

Global health and medical practice seek to merge alternative medicine with evidence-based 
medicine for a better understanding of the metabolic process and its effects in the human body. 
An example is the use of complementary medicine like phytotherapy. Azadirachta indica (Neem), a 
tree originally from India and Myanmar, called by many “The village pharmacy” or “Divine tree” 
because of its many health properties. In recent times, Neem-derived extracts have been shown to 
work from anywhere from insect repellent, to supplements to lower inflammation, diabetic 
control, and even to combat cancer. Herein, we state the health benefits found in diverse 
compounds and extracts derived from Neem, highlighting the mechanisms and pathways in which 
Neem compounds produce their effects, while warning that the improper and unstandardized 
conditions to produce extracts can lead to health issues, particularly certain compounds might 
have damaging effects on the liver and kidneys. © 2020 
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Anisotropic gold nanoparticles: A survey of recent synthetic methodologies 

Ortiz-Castillo J.E., Gallo-Villanueva R.C., Madou M.J., Perez-Gonzalez V.H. 

Review 

Anisotropic gold nanoparticles (AuNPs) have very important and unique applications in a wide 
range of fields, including optical sensing, biomedicine, and chemical catalysis, among others. This 
has attracted considerable attention of the scientific community in the last two decades. The 
pursuit of novel synthetic methodologies has become a current trend, in which the reaction 
parameters and the final AuNPs morphologies (e.g., nanoplates, nanorods, and branched) are 
constantly being optimized. Anisotropic AuNPs can be produced through two synthetic routes: 
seed and seedless based methodologies. Both approaches can be subclassified in chemical and 
green chemical methods. Chemical methods use surfactants or polymers as reducing or stabilizing 
agents, while green chemical methods use eco-friendly reactants. In this work, a classification 
scheme is proposed for recently reported synthetic methodologies. Moreover, the most important 
synthesis mechanisms and key parameters of the methodologies under review are discussed. © 
2020 The Authors 
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Antibiotics traces in the aquatic environment: persistence and adverse 
environmental impact 

Bilal M., Mehmood S., Rasheed T., Iqbal H.M.N. 

Review 

Antibiotics are rightly regarded as one of the marvelous scientific discoveries of the 20th century 
that revolutionized both veterinary and human medicine. Nevertheless, the antibiotics have been 
realized as emerging environmental pollutants because of their massive administration in humans 
and animals and longer environmental persistence. Low concentrations of antibiotics are often 
detected in seawater, groundwater, surface water, and even drinking water. Parent antibiotic 
molecules or their metabolites are discharged into the aquatic environment giving rise to virtual or 
persistent ecological contamination, as well as the emergence of antibiotic resistance. Therefore, 
concerns have increased regarding source, occurrence, and consequences of the antibiotics or 
their active residues in aqueous environments. Their potential toxicity, teratogenicity, and 
genotoxicity on the aquatic organisms have grabbed noticeable attention as a serious 
environmental apprehension. This work covers up-to-date information on the occurrence, sources 
(surface water, underground water, and seawater), and consequences of the different antibiotics 
or their active residues on human health, microbiome, and various aqueous environment systems. 
© 2019 Elsevier B.V. 
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Bacteriophage-based vaccines: A potent approach for antigen delivery 

González-Mora A., Hernández-Pérez J., Iqbal H.M.N., Rito-Palomares M., Benavides J. 

Review 

Vaccines are considered one of the most important bioproducts in medicine. Since the 
development of the smallpox vaccine in 1796, several types of vaccines for many diseases have 
been created. However, some vaccines have shown limitations as high cost and low immune 
responses. In that regard, bacteriophages have been proposed as an attractive alternative for the 
development of more cost-effective vaccines. Phage-displayed vaccines consists in the expression 
of antigens on the phage surface. This approach takes advantage of inherent properties of these 
particles such as their adjuvant capacity, economic production and high stability, among others. To 
date, three types of phage-based vaccines have been developed: phage-displayed, phage DNA and 
hybrid phage-DNA vaccines. Typically, phage display technology has been used for the 
identification of new and protective epitopes, mimotopes and antigens. In this context, phage 
particles represent a versatile, effective and promising alternative for the development of more 
effective vaccine delivery systems which should be highly exploited in the future. This review 
describes current advances in the development of bacteriophage-based vaccines, with special 
attention to vaccine delivery strategies. Moreover, the immunological aspects of phage-based 
vaccines, as well as the applications of phage display for vaccine development, are explored. 
Finally, important challenges and the future of phage-bases vaccines are discussed. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Being an entrepreneur post-COVID-19 – resilience in times of crisis:  
a systematic literature review 

Portuguez Castro M., Gómez Zermeño M.G. 

Review 

Purpose: The COVID-19 pandemic has had an uncertain impact on the global economy, especially 
for entrepreneurs and small and medium-sized enterprises that have suffered significant 
consequences. However, resilience has emerged as an entrepreneurial skill that allows companies 
to adapt and grow stronger in the face of challenges. Therefore, this paper conducted a literature 
review to identify the factors that comprise resilience to strengthen training programs for 
entrepreneurial skills. This study aims to lead to future empirical studies that will provide more 
understanding and equip professionals with the skills to adapt to crises. 
Design/methodology/approach: A systematic literature review was performed, analyzing studies 
related to entrepreneurship, resilience and crises. In total, 30 empirical studies were analyzed to 
determine the facts of the crises, the methodologies used and the actions taken to address them. 
Findings: The review identified resilience factors such as attitudes adopted toward the crisis, the 
characteristics of the business and the entrepreneur, the relationships with institutions, human 
and social capital and strategic management. These factors can be considered in training programs 
for resilient entrepreneurs and by the different actors in the entrepreneurial ecosystem, including 
the universities and public policymakers, who support them. Originality/value: This study provides 
a literature review that focuses on identifying the resilience factors of entrepreneurs who 
confronted past crises to know how to apply them to overcome the current situation and 
contribute to post-COVID-19 entrepreneurship. This paper hopes that the findings motivate others 
to conduct further empirical studies on entrepreneurship and resilience in times of crisis, 
especially in developing countries and emerging economies. © 2020, Emerald Publishing Limited. 
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Beyond enzyme production: Solid state fermentation (SSF) as an alternative 
approach to produce antioxidant polysaccharides 

Verduzco-Oliva R., Gutierrez-Uribe J.A. 

Review 

Solid state fermentation (SSF) is a sustainable process that uses low amounts of water and 
transforms plant-based agro-industrial residues into valuable products such as enzymes, biofuels, 
nanoparticles and other bioactive compounds. Many fungal species can be used in SSF because of 
their low requirements of water, O2 and light. During SSF, plant-based wastes rich in soluble and 
insoluble fiber are utilized by lignocellulolytic fungi that have enzymes such as lignases, celullases 
or hemicelullases that break fiber hard structure. During the hydrolysis of lignin, some phenolic 
compounds are released but fungi also synthetize bioactive compounds such as mycophenolic 
acid, dicerandrol C, phenylacetates, anthraquinones, benzofurans and alkenyl phenols that have 
health beneficial effects such as antitumoral, antimicrobial, antioxidant and antiviral activities. 
Another important group of compounds synthetized by fungi during SSF are polysaccharides that 
also have important health promoting properties. Polysaccharides have antioxidant, 
antiproliferative and immunomodulatory activities as well as prebiotic effects. Fungal SSF has also 
proved to be a process which can release high contents of phenolics and it also increases the 
bioactivity of these compounds. © 2020 by the authors. 
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Bio-based active food packaging materials: Sustainable alternative  
to conventional petrochemical-based packaging materials 

Asgher M., Qamar S.A., Bilal M., Iqbal H.M.N. 

Review 

In food industry, a growing concern is the use of suitable packaging material (i.e., biodegradable 
coatings and films) with enhanced thermal, mechanical and barrier characteristics to prevent from 
contamination and loss of foodstuff. Biobased polymer resources can be used for the development 
of biodegradable bioplastics. To achieve this goal, biopolymers should be economic, renewable 
and abundantly available. Bioplastic packaging materials based on renewable biomass could be 
used as sustainable alternative to petrochemically-originated plastic materials. This review 
summarizes the recent advancements in biopolymer-based coatings and films for active food 
packaging applications. Microbial polymers (PHA and PLA), wood-based polymers (cellulose, 
hemicellulose, starch & lignin), and protein-based polymers (gelatin, keratin, wheat gluten, soy 
protein and whey protein isolates) were among the materials most widely exploited for the 
development of smart packaging films. These biopolymers are able to synthesize coatings and 
films with good barrier properties against food borne pathogens and the transport of gases. 
Biobased reinforcements e.g., plant essential oils and natural additives to bioplastic films improve 
oxygen barrier, antibacterial and antifungal properties. To induce the desired functionality the 
simultaneous utilization of different synthetic and biobased polymers in the form of 
composites/blends is also an emerging area of research. Nanoscale reinforcements into bioplastic 
packaging have also been reported to improve packaging characteristics ultimately increasing food 
shelf life. The development of bioplastic/biocomposite and nanobiocomposites exhibits high 
potential to replace nonbiodegradable materials with characteristics comparable to fossil-based 
plastics, additionally, giving biodegradable and compostable characteristics. The idea of utilization 
of renewable biomass and the implications of biotechnology can firstly reduce the burden from 
fossil-resources, while secondly promoting biobased economy. © 2020 Elsevier Ltd 
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Bio-Inspired Supramolecular Membranes: A Pathway to Separation  
and Purification of Emerging Pollutants 

Nabeel F., Rasheed T., Bilal M., Li C., Yu C., Iqbal H.M.N. 

Review 

Supramolecular membranes based separation and/or purification is an emerging technology with 
tunable capabilities for several applications. The proposed applications include water desalination, 
wastewater treatment, and separation and purification of emerging pollutants alleviating the 
global issue of freshwater scarcity. Advanced water purification and separation methods are 
required on priority to meet the demand of a growing world population. Owing to their unique 
physiochemical and structural properties in combination with reversible and highly selective 
nature, supramolecular materials are gaining research interests to engineer multifunctional 
separation membranes. These materials give excellent properties to the separating membranes 
when used with commercial crosslinked polyamide network membranes and are cost-effective 
from the operational viewpoint. Herein, an effort has been made to review several types of 
supramolecular biomimetic membranes that include pressure-driven membranes, bio-inspired 
supramolecular water channels, aquaporin, advanced planar aquaporin, vesicular aquaporin-based 
biomimetic membranes, and catecholamine-based supramolecular membranes. Several 
nanopore-sized materials are being developed based on aquaporin water channels, and mussel 
inspired catecholamines for high-performance separation membranes. This review also evaluates 
these technologies identifying recent progresses and commercial aspects in nanofiltration and 
reverse osmosis applications. ©, Copyright © Taylor & Francis Group, LLC. 
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Biologically active macromolecules: Extraction strategies, therapeutic 
potential and biomedical perspective 

Bilal M., Iqbal H.M.N. 

Review 

Marine biome exhibits an immense essence of excellence and enriched with high-value bioactive 
compounds of therapeutic and biomedical value. During the past several years, an array of 
biologically active molecules has been extracted/isolated and purified from numerous sources of 
marine origin with the aid of distinct techniques and methodologies for newer applications. The 
growing demand for bioactive molecules with unique functionalities in various industrial divisions, 
such as therapeutic sectors and biomedical, has endorsed the necessity for highly suitable and 
standardized strategies to extract these bioactive components using a state-of-the-art and 
inexpensive measures. This is also because many in practice conventional extraction 
methodologies suffer from processing limitations and low-yield issues. Besides that, other major 
issues include (i) decrease efficacy, (ii) excessive energy cost, (iii) low yield, (iv) lower cost-effective 
ratio, (v) minimal selectivity, (vi) low activity, and (vii) stability, etc. In this context, there is an 
urgent need for new and robust extraction strategies. The synergies of modern extraction 
techniques with efficient and novel pretreatment approaches, such as the integration of enzymes, 
accompanied by conventional extraction processes, should be the utmost goal of current research 
and development studies. The typical effectivity of the extraction techniques mostly relies on 
these points, i.e., (i) know-how about the source nature and type, (ii) understanding the structural 
and compositional profile, (iii) influence of the processing factors, (iv) interplay between the 
extraction conditions and the end-product, (v) understanding the available functional entities, (vi) 
reaction chemistry of the extract bioactive compounds, and (vii) effective exploitation of the end-
product in the marketplace. Marine biome, among numerous naturally occurring sources, has 
been appeared an immense essence of excellence to isolate an array of biologically active 
constituents with medicinal values and related point-of-care applications. Herein, we reviewed the 
salient information covering various therapeutic potential and biomedical perspectives. Following 
a brief introduction and marine pharmacognosy, an array of high-value biomolecules of marine 
origin are discussed with suitable examples. From the robust extraction strategies viewpoint, a 
part of the review focuses on three techniques, i.e., (1) enzyme-assisted extraction (EAE), (2) 
supercritical-fluid extraction (SFE), and (3) microwave-assisted extraction (MAE). Each technique is 
further enriched with processing and workflow environment. The later part of the review is mainly 
focused on the therapeutic and biomedical perspectives of under-reviewed bio-active compounds 
or biomolecules. The previous and latest research on the anticancer, skin curative, cardio-
protective, immunomodulatory and UV-protectant potentialities of marine-derived biologically 
active entities have been summarized with suitable examples and related pathways illustrations. 
Finally, the work is wrapped-up with current research challenges, future aspects, and concluding 
remarks. © 2020 Elsevier B.V. 
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Bio-purification of sugar industry wastewater and production of high-value 
industrial products with a zero-waste concept 

Nawaz M.Z., Bilal M., Tariq A., Iqbal H.M.N., Alghamdi H.A., Cheng H. 

Review 

In recent years, biorefinery approach with a zero-waste concept has gained a lot research impetus 
to boost the environment and bioeconomy in a sustainable manner. The wastewater from sugar 
industries contains miscellaneous compounds and need to be treated chemically or biologically 
before being discharged into water bodies. Efficient utilization of wastewater produced by sugar 
industries is a key point to improve its economy. Thus, interest in the sugar industry wastes has 
grown in both fundamental and applied research fields, over the years. Although, traditional 
methods being used to process such wastewaters are effective yet are tedious, laborious and time 
intensive. Considering the diverse nature of wastewaters from various sugar-manufacturing 
processes, the development of robust, cost-competitive, sustainable and clean technologies has 
become a challenging task. Under the recent scenario of cleaner production and consumption, the 
biorefinery and/or close-loop concept, though using different technologies and multi-step 
processes, namely, bio-reduction, bio-accumulation or biosorption using a variety of microbial 
strains, has stepped-up as the method of choice for a sustainable exploitation of a wide range of 
organic waste matter along with the production of high-value products of industrial interests. This 
review comprehensively describes the use of various microbial strains employed for eliminating 
the environmental pollutants from sugar industry wastewater. Moreover, the main research gaps 
are also critically discussed along with the prospects for the efficient purification of sugar industry 
wastewaters with the concomitant production of high-value products using a biorefinery 
approach. In this review, we emphasized that the biotransformation/biopurification of sugar 
industry waste into an array of value-added compounds such as succinic acid, L-arabinose, 
solvents, and xylitol is a need of hour and is futuristic approach toward achieving cleaner 
production and consumption. © 2020 Taylor & Francis Group, LLC. 
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Bioremediation potential of Sargassum sp. biomass to tackle pollution  
in coastal ecosystems: Circular economy approach 

Saldarriaga-Hernandez S., Hernandez-Vargas G., Iqbal H.M.N., Barceló D., Parra-Saldívar R. 

Review 

During the past years, the ecological integrity and biodiversity of marine ecosystems have been 
highly threatened due to the controlled or uncontrolled release of high concentrations of 
pollutants generated through anthropogenic activities. The occurrence of environmentally related 
hazardous pollutants, such as toxic elements, and recalcitrant compounds in various 
environmental matrices has raised increasing concern. Different technologies have been 
developed for efficient removal and complete mitigation or degradation of these toxic elements 
from the aquatic environment. Among them, biosorption and bioaccumulation by renewable and 
biodegradable sources are of supreme interest and have not been reviewed much. For instance, 
the invasive seaweed Sargassum sp. has been spotted as a cost-effective natural material to 
capture targeted pollutants from the coastal ecosystem, which is currently becoming a pressing 
problem, around the globe, due to its unusual proliferation near tropical shores. This review is an 
effort to cover the left behind gap to present the multifunctional potentialities of Sargassum sp. 
biomass. Herein, salient information is given to highlight the potential of Sargassum sp. biomass 
for environmental decontamination with particular focus to coastal ecosystems. Bioremediation 
mechanisms, challenges of implementation and factors involved in adsorption and absorption of 
pollutants by seaweeds are also discussed in this review. Against this background, a circular 
economy perspective is given for the integrated use of the algal raw material. The up-taken 
pollutants can be recovered and reintegrated into the value chain of industrial processes, while 
residual biomass is refined to obtain added-value products as bioactive compounds with potential 
applications for biofuel, agriculture, cosmetics, nutraceutical, pharmaceutical industries among 
others, to make the most of renewable resources. © 2018 Elsevier B.V. 
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Biotransformation fate and sustainable mitigation of a potentially toxic 
element of mercury from environmental matrices 

Duan P., Khan S., Ali N., Shereen M.A., Siddique R., Ali B., Iqbal H.M.N., Nabi G., Sajjad W., Bilal M. 

Review 

The deposition of potentially toxic mercury (Hg) in various ecosystems and subsequent entry into 
the food chain pose serious concerns to the ecosystem, biodiversity, and public health. In terms of 
toxicity, Hg is considered as a neurotoxin and capable to augment in food chains and bind to the 
thiol functional entity in living tissue. Moreover, methylated mercury (CH3Hg+) is a highly toxic 
form of mercury and extremely difficult to remove from living bodies. Mercury methylation is 
mainly conducted by microbial and/or chemical processes under appropriate conditions. The 
mechanisms associated with mercury methylation inside the environment, their sources, 
production/degradation rate, and transport into the living organisms are not well understood. In 
addition, efficient and sustainable remediation strategies are essential to employ for mercury 
removal. Therefore, this review signifies a possible mechanism for mercury methylation and its 
transportation in the environment, including molecular mechanisms and genes associated with 
microbial-mediated mercury methylation, and identifies the gaps in existing research. The 
transport of Hg into the human body and associated health risks are given with suitable examples. 
Moreover, the escalating anthropogenic activities, the rate-limiting factors, and the sustainable 
remediation strategies implemented for mercury removal from the environment are discussed. 
This study will provide a scientific base, direction, and progress in future studies. © 2020 The 
Author(s) 
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Biotransformation of lignocellulosic biomass into industrially relevant 
products with the aid of fungi-derived lignocellulolytic enzymes 

Saldarriaga-Hernández S., Velasco-Ayala C., Leal-Isla Flores P., de Jesús Rostro-Alanis M., Parra-
Saldivar R., Iqbal H.M.N., Carrillo-Nieves D. 

Review 

Lignocellulosic material has drawn significant attention among the scientific community due to its 
year-round availability as a renewable resource for industrial consumption. Being an economic 
substrate alternative, various industries are reevaluating processes to incorporate derived 
compounds from these materials. Varieties of fungi and bacteria have the ability to depolymerize 
lignocellulosic biomass by synthesizing degrading enzymes. Owing to catalytic activity stability and 
high yields of conversion, lignocellulolytic enzymes derived from fungi currently have a high 
spectrum of industrial applications. Moreover, these materials are cost effective, eco-friendly and 
nontoxic while having a low energy input. Techno-economic analysis for current enzyme 
production technologies indicates that synthetic production is not commercially viable. Instead, 
the economic projection of the use of naturally-produced ligninolytic enzymes is promising. This 
approach may improve the economic feasibility of the process by lowering substrate expenses and 
increasing lignocellulosic by-product's added value. The present review will discuss the 
classification and enzymatic degradation pathways of lignocellulolytic biomass as well as the 
potential and current industrial applications of the involved fungal enzymes. © 2020 Elsevier B.V. 
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Boosting gas separation performance and suppressing the physical aging of 
polymers of intrinsic microporosity (PIM-1) by nanomaterial blending 

Ahmad M.Z., Castro-Munõz R., Budd P.M. 

Review 

In recent decades, polymers of intrinsic microporosity (PIMs), especially the firstly introduced PIM-
1, have been actively explored for various membrane-based separation purposes and widely 
recognized as the next generation membrane materials of choice for gas separation due to their 
ultra-permeable characteristics. Unfortunately, the polymers suffer substantially the negative 
impacts of physical aging, a phenomenon that is primarily noticeable in high free volume 
polymers. The phenomenon occurs at the molecular level, which leads to changes in the physical 
properties, and consequently the separation performance and membrane durability. This review 
discusses the strategies that have been employed to manage the physical aging issue, with a focus 
on the approach of blending with nanomaterials to give mixed matrix membranes. A detailed 
discussion is provided on the types of materials used, their inherent properties, the effects on gas 
separation performance, and their benefits in the suppression of the aging problem. This journal is 
© The Royal Society of Chemistry. 
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Breakthroughs on tailoring pervaporation membranes for water desalination: 
A review 

Castro-Muñoz R. 

Review 

Due to the increase in worldwide population and urbanization, water scarcity is today one of the 
tough challenges of society. To date, several ongoing initiatives and strategies are aiming to find 
feasible alternatives to produce drinking water. Seawater desalination is addressed as a latent 
alternative to solve such an issue. When dealing with desalination, membrane-based technologies 
(such as reverse osmosis, membrane distillation, pervaporation, among others) have been 
successfully proposed. Pervaporation (PV) is likely the membrane operation with the less 
permeation rate but providing high rejection of salts. Thereby, “membranologists” are extensively 
working in developing new suitable membranes for pervaporation desalination. Therefore, the 
goal of this review paper is to elucidate and provide a comprehensive outlook of the most recent 
works (over the last 5-years) at developing new concepts of membranes (e.g. ultra-thin, mixed 
matrix/composite and inorganic) for desalination, as well as the relevant strategies in fabricating 
enhanced PV membranes. At this point, an important emphasis has been paid to the relevant 
insights in the field. This paper also addresses some principles of PV and the main drawbacks of 
the technique and its membranes. Through reviewing the literature, the future trends, needs, and 
recommendations for the new researchers are given. © 2020 Elsevier Ltd 
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Cancer immunosurveillance by CD8 T cells 

Crispin J.C., Tsokos G.C. 

Review 

Clinical success attained in patients with cancer treated with checkpoint inhibitors has renewed 
the interest in the immune system and in particular in T cells as a therapeutic tool to eliminate 
tumors. Here, we discuss recent studies that evaluate the anti-tumor role of CD8 T cells and the 
mechanisms that interfere with this function. In particular, we review recent literature that has 
reported on the phenotype and transcriptome of tumor-infiltrating CD8 T cells and deciphered the 
mechanisms associated with failed tumor rejection. © 2020 Crispin JC and Tsokos GC. 
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Carbon nanotubes assisted analytical detection – Sensing/delivery cues  
for environmental and biomedical monitoring 

Rasheed T., Hassan A.A., Kausar F., Sher F., Bilal M., Iqbal H.M.N. 

Review 

The architecture of carbon nanotubes (CNTs) demonstrate phenomenal electronic, mechanical, 
biological and thermal attributes for highly requisite real-time applications. For instance, 
electronic and biological features of CNTs are surprisingly striking to engineer robust sensing 
and/or delivery cues for environmental, analytical diagnostics, and biomedical settings. With CNTs 
enforcement, several types of pristine and hybrid nanomaterials have been fabricated, though 
using different support carriers and synthetic or biological materials and used as sensory items or 
exploited as drug delivery systems (DDSs). Regardless of intensive research and applied 
potentialities of CNTs, several concerns, such as biodegradability, biotoxicity, and biosafety 
remains challenging and should be dealt with care prior to design and fabrication. This is mainly 
because of the lacking standardized protocols and ramification of pristine CNTs or CNTs-based 
hybrid nano-constructs on the ecosystem and human body are not well-established. For the 
futuristic use of these remarkable materials in the environmental, analytical diagnostics, and 
biomedical settings, their biological attributes and multifunctional characteristics must be 
elucidated with state-of-the-art. Herein, we reviewed CNTs-assisted analytical detection 
potentialities at large, and sensing/delivery potentialities of CNTs-based cues, in particular for 
environmental and biomedical monitoring. Several examples are given with particular emphasis to 
biosensors, DDSs, and implantations of CNTs-based cues to recognize viruses, cancerous cells, 
glucose, DNA, volatile organic compounds (VOCs) and various inorganic gases. The review is 
wrapped-up with concluding notes and brief outlook over the futuristic developments to further 
insight the CNTs-based robust cues and their perspectives for commercialization. © 2020 Elsevier 
B.V. 
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Challenge of Retinoblastoma in Mexico in 2020: Perspectives and Solutions 

Garza-Garza L.A., Ruiz-Lozano R.E., Rebolledo-Méndez G., Ibarra-Nava I., Morales-Garza H.J., 
Ancona-Lezama D. 

Review 

Early diagnosis and positive outcomes of retinoblastoma in childhood have been positively 
correlated with the economic wealth of high-income countries (HICs) worldwide. Adequate 
curability and survival rates, adherence to treatment, presence of poor prognostic initial clinical 
signs, and metastatic disease at diagnosis appear to have a less favorable picture in low-income 
countries (LICs). However, this is not always the case. An example is Argentina, where disease-free 
survival rates of retinoblastoma are notably higher than expected when taking into consideration 
its economic situation. Unfortunately, as in other Latin American LICs, retinoblastoma outcomes in 
Mexico are worrisome. Interestingly, the Human Development Index (HDI) in Mexico varies widely 
between its different geographical regions. While in some states, the HDI resembles those of high-
income countries, and in others, the opposite is observed. A unifying picture of Mexico's 
developmental status, health resources, indicators, and other factors possibly influencing 
outcomes in retinoblastoma is currently unavailable. The present review explores the previously 
mentioned factors in Mexico and compares them to other countries. Additionally, it recommends 
solutions or enhancements where possible. © 2020 Lucas A. Garza-Garza et al. 

Garza-Garza L.A., Ruiz-Lozano R.E., Rebolledo-Méndez G., Ibarra-Nava I., Morales-Garza H.J., Ancona-
Lezama D., (2020). Challenge of Retinoblastoma in Mexico in 2020: Perspectives and Solutions. Proceedings 
of: Journal of Ophthalmology, vol. 2020, Hindawi Limited.



Challenges for open education with educational innovation:  
A systematic literature review 

Ramirez-Montoya M.S. 

Review 

Open education can enrich learning environments and support the processes of educational 
innovation. The objective of this article is to analyze the evidence published about open education 
in the period 2014-2019 to identify future challenges. We performed a Systematic Literature 
Review (SLR), identifying 245 articles on the topic of open education in the databases, Web of 
Science (WOS), and Scopus, from January 2014 to June 2019. We filtered to obtain the most 
relevant data by applying inclusion, exclusion, and quality criteria. The results yield information on 
(1) the characteristics of the publications; (2) the methodological trends; (3) the central and 
transversal dimensions of the topic; and (4) the innovative educational practices that have been 
implemented. The article concludes with a presentation of the challenges that are linked to 
coverage, empirical evidence, co-creation, and innovation. The contribution of this research is to 
add value to the body of knowledge available to trainers, researchers, and decision-makers 
interested in open education and educational innovation. © 2020 by the authors. 
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Chitosan-Based Non-viral Gene and Drug Delivery Systems for Brain Cancer 

Lara-Velazquez M., Alkharboosh R., Norton E.S., Ramirez-Loera C., Freeman W.D., Guerrero-
Cazares H., Forte A.J., Quiñones-Hinojosa A., Sarabia-Estrada R. 

Review 

Central nervous system (CNS) tumors are a leading source of morbidity and mortality worldwide. 
Today, different strategies have been developed to allow targeted and controlled drug delivery 
into the brain. Gene therapy is a system based on the modification of patient's cells through the 
introduction of genetic material to exert a specific action. Administration of the foreign genetic 
material can be done through viral-mediated delivery or non-viral delivery via physical or 
mechanical systems. For brain cancer specifically, gene therapy can overcome the actual challenge 
of blood brain barrier penetration, the main reason for therapeutic failure. Chitosan (CS), a natural 
based biodegradable polymer obtained from the exoskeleton of crustaceans such as crab, shrimp, 
and lobster, has been used as a delivery vehicle in several non-viral modification strategies. This 
cationic polysaccharide is highly suitable for gene delivery mainly due to its chemical properties, 
its non-toxic nature, its capacity to protect nucleic acids through the formation of complexes with 
the genetic material, and its ease of degradation in organic environments. Recent evidence 
supports the use of CS as an alternative gene delivery system for cancer treatment. This review 
will describe multiple studies highlighting the advantages and challenges of CS-based delivery 
structures for the treatment of brain tumors. Furthermore, this review will provide insight on the 
translational potential of various CS based-strategies in current clinical cancer studies. Specifically, 
CS-based nanostructures including nanocapsules, nanospheres, solid-gel formulations, and 
nanoemulsions, also microshperes and micelles will be evaluated. © Copyright © 2020 Lara-
Velazquez, Alkharboosh, Norton, Ramirez-Loera, Freeman, Guerrero-Cazares, Forte, Quiñones-
Hinojosa and Sarabia-Estrada. 
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Chronic inflammatory diseases, myocardial function and cardioprotection 

Lazou A., Ikonomidis I., Bartekova M., Benedek T., Makavos G., Palioura D., Cabrera Fuentes H., 
Andreadou I. 

Review 

The association between chronic inflammatory diseases (CIDs) and increased cardiovascular (CV) 
risk is well documented and can be a most threatening complication in these patients. However, 
the pathogenetic mechanisms underlying increased CV risk remain elusive, especially in their 
cellular and biochemical pathways. Using animal models to understand mechanisms underlying 
cardiac involvement are limited. Additionally, treatments may influence cardiovascular events 
through different outcomes. Some drugs used to treat CIDs can negatively affect cardiac function 
by a direct toxicity, whereas others may protect the myocardium. In the present article, we focus 
on the cardiac manifestations and risk factors, the pathogenetic mechanisms, and the effect of 
treatments on myocardial function and cardioprotection for five common worldwide CIDs 
(rheumatoid arthritis, systemic lupus erythematosus, systemic sclerosis, psoriasis and 
inflammatory bowel disease). We also give recommendations in order to evaluate common 
targets between CID and CV disease (CVD) and to design therapies to alleviate CID-related CVD. 
LINKED ARTICLES: This article is part of a themed issue on Risk factors, comorbidities, and 
comedications in cardioprotection. To view the other articles in this section visit 
http://onlinelibrary.wiley.com/doi/10.1111/bph.v177.23/issuetoc. © 2020 The British 
Pharmacological Society 
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Clean syngas from small commercial biomass gasifiers; a review of gasifier 
development, recent advances and performance evaluation 

Thomson R., Kwong P., Ahmad E., Nigam K.D.P. 

Review 

Biomass gasification is a key opportunity to produce bio-renewable energy, replacing conventional 
fossil fuels. Nevertheless, its commercial development for hydrogen and syngas production has 
been hampered by a range of intractable issues. This review examines reported issues, comparing 
their impacts on the commerciality of large-scale and small-scale biomass gasification. The 
development of gasifiers is explored, and key indicators of performance discussed. A framework is 
developed to identify preferred selections of commercial gasifier technologies, using the key 
indicators to rank performance. Current commercial small-scale (70 kWe–3 MWe) gasifier 
technologies are reviewed confirming the dominance of derivatives of downdraft fixed bed 
gasifiers. The importance of this study is to highlight the success of commercial small-scale 
gasification systems, utilising their specific economic advantages over larger scale projects, and to 
encourage their further deployment while a framework is provided to rank gasifier designs to 
facilitate targeting of research and development efforts for maximum effectiveness. © 2020 
Hydrogen Energy Publications LLC 
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Clinical utility of genomic signatures in young breast cancer patients:  
a systematic review 

Villarreal-Garza C., Ferrigno A.S., De la Garza-Ramos C., Barragan-Carrillo R., Lambertini M.,  
Azim H.A., Jr. 

Review 

Risk stratification by genomic signatures has been shown to improve prognostication and guide 
treatment decisions among patients with hormone-sensitive breast cancer. However, their role in 
young women has not been fully elucidated. In this review, a systematic search was conducted for 
published articles and abstracts from major congresses that evaluated the use of genomic 
signatures in young breast cancer patients. A total of 71 studies were analyzed, including 561,188 
patients of whom 27,748 (4.9%) were young. Women aged ≤40 years were subjected to genomic 
testing at a similar rate to older women but had a higher proportion of intermediate- to high-risk 
tumors when classified by EndoPredict (p = 0.04), MammaPrint (p < 0.01), and Oncotype DX (p < 
0.01). In young women with low genomic risk, 6-year distant recurrence-free survival was 94%, 
while 5-year overall survival was nearly 100%. Nonetheless, young patients classified as low-risk 
had a higher tendency to receive chemotherapy compared to their older counterparts. In 
conclusion, genomic tests are useful tools for identifying young patients in whom chemotherapy 
omission is appropriate. © 2020, The Author(s). 
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Computational methods for detecting cancer hotspots 

Martinez-Ledesma E., Flores D., Trevino V. 

Review 

Cancer mutations that are recurrently observed among patients are known as hotspots. Hotspots 
are highly relevant because they are, presumably, likely functional. Known hotspots in BRAF, 
PIK3CA, TP53, KRAS, IDH1 support this idea. However, hundreds of hotspots have never been 
validated experimentally. The detection of hotspots nevertheless is challenging because 
background mutations obscure their statistical and computational identification. Although several 
algorithms have been applied to identify hotspots, they have not been reviewed before. Thus, in 
this mini-review, we summarize more than 40 computational methods applied to detect cancer 
hotspots in coding and non-coding DNA. We first organize the methods in cluster-based, 3D, 
position-specific, and miscellaneous to provide a general overview. Then, we describe their embed 
procedures, implementations, variations, and differences. Finally, we discuss some advantages, 
provide some ideas for future developments, and mention opportunities such as application to 
viral integrations, translocations, and epigenetics. © 2020 The Authors 
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Coronaviruses and COVID-19 – Complications and lessons learned  
for the future 

Bilal M., Khan M.I., Nazir M.S., Ahmed I., Iqbal H.M.N. 

Review 

Despite the earlier two Coronavirus outbreaks, this appearance of the third Coronavirus outbreak 
has brought several complications and now emerged as a human-health related pandemic issue. 
The wide geographical spread and transmissibility of newly emerged novel-Coronavirus (2019-
nCoV) and severity of coronavirus disease 2019 (COVID-19) raised serious concerns about the 
future trajectory of the 2019-nCoV/COVID-19 outbreak. Herein, we have briefly covered some 
important aspects of the 2019-nCoV/ COVID-19 outbreak to highlight the need to learn lessons for 
a safer future. First, an epidemiological comparison of respiratory viral infections with particular 
reference to 2019-nCoV is given with relevant examples. Following that, considering the earlier 
two Coronavirus outbreaks, the emergence of another new 2019-nCoV is given. Finally, the lesson 
learned, so far, and key concerns for pandemic impact assessment at large and COVID-19, in 
particular, are discussed for future considerations. © 2020 Journal of Pure and Applied 
Microbiology. All rights reserved. 
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Design, engineering and analytical perspectives of membrane materials with 
smart surfaces for efficient oil/water separation 

Ali N., Bilal M., Khan A., Ali F., Iqbal H.M.N. 

Review 

Effective separation of various oil-water emulsions using hydrophobic/oleophilic, 
hydrophilic/oleophobic or amphiphilic materials has gained high research interests. With the ease 
in handling operations and environmental friendliness, membrane technology remains the most 
prevalent technique to address the oil/water emulsion problems to achieve efficient separation. 
The exploitation of membrane-based materials with super wettability, which encompasses the 
theme of superhydrophobic, superoleophilic, or a combination of both, has become a more 
vibrant area. Herein, we reviewed smart surfaces with superhydrophobic and superhydrophilic 
wettability followed by chemical methods for the separation of oil-water mixtures. Various types 
of membranes are also presented with suitable examples. In summary, this review clarifies the 
recent developments in the controllable synthesis of material with the proper size, specific 
compositions, and surface morphology for efficient and effective oil-water separation in a 
sophisticated manner to avoid environmental issues. © 2020 Elsevier B.V. 
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Designing Next-Generation Functional Food and Beverages: Combining 
Nonthermal Processing Technologies and Postharvest Abiotic Stresses 

Jacobo-Velázquez D.A., Santana-Gálvez J., Cisneros-Zevallos L. 

Review 

Currently, consumers are demanding healthier foods that are at the same time fresh, safe, and 
long-lasting. However, traditional food processing technologies apply thermal treatments, which 
lead to modifications of sensory properties and losses of health-promoting compounds. Therefore, 
novel technologies have been increasingly researched and developed to overcome these 
problems, including postharvest abiotic stresses (PAS) and nonthermal processing technologies 
(NTPTs). PAS refer to the application of non-biological stimuli (i.e., wounding stress, modified 
atmospheres, UV light) to which plants respond by synthesizing secondary metabolites as a 
defense mechanism. Many of these secondary metabolites are nutraceuticals. On the other hand, 
NTPTs (i.e., high-pressure processing, ultrasound, pulsed electric fields) extend the shelf-life of 
foods without using high temperatures, allowing the retention of sensory, nutritional, and 
nutraceutical quality. Furthermore, certain NTPTs can also act as PAS, enhancing the nutraceutical 
content of foods through physical, chemical, and metabolic changes. This review describes the 
physiological response of fruits and vegetables to PAS and NTPTs and discusses their strengths and 
drawbacks when using them as elicitors to induce the accumulation of nutraceuticals. It presents a 
new concept that consists of the combined application of PAS and NTPTs to design next-
generation food and beverages against chronic diseases using colon cancer as an example. 
Combining PAS and NTPTs is an emerging field; therefore, more research is needed to establish 
which combinations are most suitable and cost-effective to satisfy consumer demands. © 2020, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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Digital footprints (2005–2019): a systematic mapping of studies in education 

Buitrago-Ropero M.E., Ramírez-Montoya M.S., Laverde A.C. 

Review 

Digital footprints (DF) offer relevant information about educational activities and processes 
related to strategies of academic assessment, identification of skills and psychological traits of 
students, and permanence and dropout trends, etc. This study analyzes scientific evidence on the 
use of DF in education, and shows the results of a systematic mapping of literature carried out 
based on the analysis of documents published in the last fifteen years (2005–2019) in two 
databases: Scopus and Web of Science (WoS). Findings reveal that educational research on DF is 
focused on learning analytics, the study of digital presence and psychometric modeling. Likewise, 
the article reports on the scarce investigation of DF in Massive Open Online Courses (MOOCs) 
environments and highlights the multiple meanings of DF as an action and as a service, beyond the 
generalized conception of data. These findings suggest the importance of preparing educational 
institutions to implement DF use and management practices in order to favor processes that range 
from DF curation, to cognitive evaluation, digital equity, prediction of school success and/or 
failure, etc. Hence, DF meanings (data, action and service) could aid to generate proper 
administration and policy-making actions, placed at the service of all students and their 
educational communities. © 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Digital transformation and educational innovation in latin america within  
the framework of covid-19 

Ramírez-Montoya M.-S. 

Review 

The health contingency showed responses of digital transformation and pending subjects of 
educational innovation in the university environments of Latin America. This article aims to 
present the responses that were held in Latin American universities as a result of CoVId-19, as well 
as the challenges for a future that is already part of the present. We worked with the methodology 
of multiple case studies with an instrumental approach, with descriptive and categorical analyses 
in Argentina, Chile, Colombia, Costa Rica, Ecuador, Mexico, Peru, dominican Republic, Uruguay and 
Venezuela. The findings address the challenges of digital transformation (virtualization, training, 
infrastructure, connectivity, culture, management, open education) and educational innovation 
(new processes, products, services, knowledge and research). This article is intended to be of 
value to decision makers, the academic community and society in general, with an invitation for 
solidarity commitment. © 2020 Red Universitaria de Campus Virtuales. All rights reserved. 
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Droplet and particle generation on centrifugal microfluidic platforms:  
A review 

Azimi-Boulali J., Madadelahi M., Madou M.J., Martinez-Chapa S.O. 

Review 

The use of multiphase flows in microfluidics to carry dispersed phase material (droplets, particles, 
bubbles, or fibers) has many applications. In this review paper, we focus on such flows on 
centrifugal microfluidic platforms and present dierent methods of dispersed phase material 
generation. These methods are classified into three specific categories, i.e., step emulsification, 
crossflow, and dispenser nozzle. Previous works on these topics are discussed and related 
parameters and specifications, including the size, material, production rate, and rotational speed 
are explicitly mentioned. In addition, the associated theories and important dimensionless 
numbers are presented. Finally, we discuss the commercialization of these devices and show a 
comparison to unveil the pros and cons of the dierent methods so that researchers can select the 
centrifugal droplet/particle generation method which better suits their needs. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Dynamics of oil-water interface demulsification using multifunctional 
magnetic hybrid and assembly materials 

Ali N., Bilal M., Khan A., Ali F., Yang Y., Khan M., Adil S.F., Iqbal H.M.N. 

Review 

Wastewater produced during the petroleum extraction process and the release of large volumes 
of hydrocarbon-contaminated wastewater by petrochemical industries are of major concern 
because of their potential impacts on the environments, animals, plants, and humans. Both the 
crude emulsions and hydrocarbon-contaminated wastewater contain an enormous amount of 
suspended solids, oil, and grease, organic matter, highly toxic elements, high salts, and recalcitrant 
chemicals. The treatment of crude oil emulsion has been one of the most important challenges 
due to the complex nature and generation of a substantial amount of waste to meet the increasing 
demand for oil and its derivatives. Engineered hybrid and assembly nano- and micro-scale 
materials have appealed the attention of scientists and researchers because of their elegant 
functional structures with unique properties and promising applications in the fields of sensing, 
magnetic, optical, catalysis, and demulsification. Magnetic hybrid materials exhibit some 
interesting properties of magnets-induced separation along with recycling properties, which may 
favor their widespread practical uses. The modification and coating of magnetic nanoparticles with 
different materials having special wettability properties will not simply isolate them from external 
environments but also contributes to the sustainable separation of oil-water mixtures. This review 
elaborates on the recent research advancement on the design, fabrication, and wettability 
properties of hybrid magnetic materials fabricated from polymer and inorganic nanoparticles, and 
their potential applications in separating oil-water mixtures. After a brief introduction to the 
design and fabrication of nanoscale hybrid functional magnetic materials, their properties 
including wettability, morphology, and self-assembly are discussed. We also highlight the current 
research scenarios of magnetic hybrid and assembly materials along with a key role in 
environmental and demulsification/separation applications. Finally, the prospects of magnetic 
materials, ongoing challenges, and opportunities in this arena are also directed. © 2020 Elsevier 
B.V. 
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Effect of Solvent Composition on Ultrasound-Generated Intensity and Its 
Influence on the Ultrasonically Assisted Extraction of Bioactives from  

Agave Bagasse (Agave salmiana) 

Santos-Zea L., Gutierrez-Uribe J.A., Benedito J. 

Review 

Agave bagasse is a waste material generated during agave sap collection for “pulque” production. 
This residue is a potential feedstock for steroidal saponins and other phytochemicals. 
Ultrasonically assisted extraction (UAE) allows the use of green solvents such as water or ethanol 
for phytochemicals recovery. The influence of solvent composition and its effect on the intensity 
of the ultrasonic field during the UAE of agave bagasse saponins were evaluated. The best 
extraction conditions were a temperature of 60 °C (T) and a solvent-to-mass ratio of 20 (S/M), for 
conventional and UAE. In contrast to conventional extraction, where mixtures of ethanol-water 
were more efficient, water was the best extraction solvent in UAE. The amount of saponins 
obtained without ultrasound in 58% ethanol (22.48 ± 1.34 mg PE/g dw) was similar to the amount 
obtained by UAE in water (24.41 ± 0.84 mg PE/g dw). When only water was used, the ultrasound 
intensity was higher (271.40 ± 11.91 W/L) than in ethanol mixtures (144.81–202.30 W/L) due to 
cavitation intensity, demonstrated in a test on aluminum foil and SEM images of exhausted 
bagasse. Despite lower chemical affinity of water for saponins, its lower vapor pressure and 
viscosity, as well as higher surface tension, compared with ethanol, provided a greater cavitation 
intensity. Therefore, UAE using water is an excellent alternative to recover bioactive compounds 
from agave bagasse. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Effective exploitation of anionic, nonionic, and nanoparticle-stabilized 
surfactant foams for petroleum hydrocarbon contaminated soil remediation 

Ali N., Bilal M., Khan A., Ali F., Iqbal H.M.N. 

Review 

Contaminated environments posed serious threats to the ecosystems and their living beings. 
Suitable preventive approaches should be adopted for effective remediation of contaminated 
environments to remove or lower their health and environmentally-related hazardous aspects. 
Petroleum or traces of petroleum contamination from oil fields and refineries to exposed soil in 
the form of gasoline, petrol, diesel, and used motor oil are a rich source of potential damage to 
the environment. Conventional ways of treatment and management of hydrocarbon are 
complicated, insufficient, and expensive. Herein, we reviewed a smart approach for the removal of 
petroleum source contamination from exposed soil using environment-friendly chemical 
surfactants and nanoscale surfactant system. The host/guest complexes formation of surfactants 
with the hydrocarbons (hydrophobic contaminants) of soil and water by the encapsulation 
mechanism of hydrophobes into the (micelles) a self-assembly aggregation of surfactants. 
Recently, surfactants stabilized by nanoparticles (NPs) acquired more importance and popularity 
over surfactant alone. The persistence of diverse hydrocarbon-based contaminants and the 
mechanisms of removal using pristine surfactants or NP-stabilized surfactant foams are discussed 
with suitable examples. In summary, herein, an effort has been made to present the notable 
potentialities of pristine surfactants and NP-stabilized surfactant foams to remediate the 
petroleum hydrocarbon contaminated soil for a greener and sustainable ecosystem. © 2019 
Elsevier B.V. 
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Effectiveness of wastewater treatment systems in removing microbial agents: 
A systematic review 

Aghalari Z., Dahms H.-U., Sillanpää M., Sosa-Hernandez J.E., Parra-Saldívar R. 

Review 

Background: Due to unrestricted entry of wastewater into the environment and the transportation 
of microbial contaminants to humans and organisms, environmental protection requires the use of 
appropriate purification systems with high removal efficiency for microbial agents are needed. The 
purpose of this study was to determine the efficacy of current wastewater treatment systems in 
removing microbes and their contaminants. Methods: A systematic review was conducted for all 
articles published in 5 Iranian environmental health journals in 11 years. The data were collected 
according to the inclusion and exclusion criteria and by searching the relevant keywords in the 
articles published during the years (2008-2018), with emphasis on the efficacy of wastewater 
treatment systems in removing microbial agents. Qualitative data were collected using a preferred 
reporting items for systematic reviews and meta-analyzes (PRISMA) standard checklist. After 
confirming the quality of the articles, information such as the name of the first author and the year 
of publication of the research, the type of study, the number of samples, the type of purification, 
the type of microbial agents and the rate of removal of microbial agents were entered into the 
checklist. Also the removal rates of the microbial agents mentioned in the studies were compared 
with united states environmental protection agency (US-EPA) standards. Results: In this study, 
1468 articles retrieved from 118 issues of 5 environmental health journals were reviewed. After 
reviewing the quality of the articles in accordance with the research objectives, 14 articles were 
included in the study that were published between 2010 and 2018. In most studies, two main 
indicators Total coliforms and Fecal coliforms in wastewater were investigated. Removing fungi 
and viral contamination from wastewater was not found in any of the 14 studies. Different 
systems (activated sludge, stabilization ponds, wetlands, and low and medium pressure UV 
disinfection systems were used to remove microbial agents in these studies. Most articles used 
active sludge systems to remove Total coliforms and Fecal coliforms, which in some cases were 
not within the US-EPA standard. The removal of Cysts and Parasitic eggs was only reporte from 
stabilization pond systems (SPS) where removal efficiency was found in accordance with US-EPA 
standards. Conclusions: Different types of activated sludge systems have higher efficacy to remove 
microbial agents and are more effective than other mentioned systems in removing the main 
indicators of sewage contamination including Total coliforms and Fecal coliforms. However, 
inappropriate operation, maintenance and inadequate handling of activated sludge can also 
reduce its efficiency and reduce the removal of microbial agents, which was reported in some 
studies. Therefore, it is recommended to conduct research on how to improve the operation, 
maintenance, and proper management of activated sludge systems to transfer knowledge to users 
of sludge systems and prevent further health issues related to microbial agents. © 2020 The 
Author(s). 

Aghalari Z., Dahms H.-U., Sillanpää M., Sosa-Hernandez J.E., Parra-Saldívar R., (2020). Effectiveness of 
wastewater treatment systems in removing microbial agents: A systematic review. Proceedings of: 
Globalization and Health, vol. 16, BioMed Central Ltd., ISSN: 17448603



Effects of Vasopressin Infusion After Pediatric Cardiac Surgery:  
A Meta-analysis 

Farias J.S., Villarreal E.G., Flores S., Mastropietro C.W., Vogel M., Schulz K., Culichia C., Iliopoulos 
I.D., Bronicki R.A., Loomba R.S. 

Review 

Vasopressin has been used to augment blood pressure; however, cardiovascular effects after 
cardiac surgery have not been well established. The primary objective of this study was to survey 
the current literature and quantify the pooled effect of vasopressin on hemodynamic parameters 
in children after pediatric cardiac surgery. A systematic review was conducted to identify studies 
characterizing the hemodynamic effects of vasopressin after pediatric cardiac surgery. Studies 
were assessed and those of satisfactory quality with pre- and post-vasopressin hemodynamics for 
each patient were included in the final analyses. 6 studies with 160 patients were included for 
endpoints during the first 2 h of infusions. Patients who received vasopressin infusion had greater 
mean, systolic, and diastolic blood pressures and lower heart rates at 2 h after initiation. 8 studies 
with 338 patients were included for the effects at 24 h. Patients who received vasopressin infusion 
had lower central venous pressures and decreased lactate concentrations 24 h after initiation. A 
subset analysis for children with functionally univentricular hearts found significant decrease in 
inotrope score and central venous pressure. A subset analysis for neonates found significant 
decrease in inotrope score and fluid balance. Vasopressin leads to decrease in heart rate and 
increase in blood pressure in the first 2 h of initiation. Later effects include decrease in inotrope 
score, central venous pressure, fluid balance, and in lactate within the first 24 h. Findings vary in 
neonates and in those with functionally univentricular hearts although beneficial effects are noted 
in both. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Emerging techniques assisting nixtamalization products and by-products 
processing: an overview 

Ramírez-Jiménez A.K., Castro-Muñoz R. 

Review 

The production of worldwide nixtamalized products has increased in Latin American countries 
over the last years. For a better maize handling and exploitation of its nutritional elements, maize 
is subjected to a nixtamalization pretreatment protocol, which produces meaningful chemical, 
nutritional and quality changes in maize and its derived products, but large amounts of its primary 
by-product, well-known as ‘nejayote’, are also produced. Importantly, nejayote is usually 
discarded into the urbanized sewage with minimal treatment. Today, according to the recent 
research reports, new emerging techniques and protocols have been implemented to improve the 
nixtamalization products and by-products processing. New valorization approaches and 
biotechnological developments (including biotransformations) toward the reuse of nejayote have 
been developed according to its considerable content of biomolecules. Therefore, the goal of this 
paper is to provide a comprehensive review of the main development works at assisting 
nixtamalization products and by-products processing. Herein, particular attention is paid to 
experimental insights dealing with the valorization of nejayote. © 2020 Taylor & Francis Group, 
LLC. 
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Engineering of functionalized carbon nano-onions reinforced 
nanocomposites: Fabrication, biocompatibility, and mechanical properties 

Mamidi N., Martínez Gamero M.R., Velasco Delgadillo R.M., Castrejón J.V., Zúníga A.E. 

Review 

Poly 4-mercaptophenyl methacrylate-carbon nano-onions ((PMPMA-CNOs = f-CNOs) were 
reinforced with polycaprolactone (PCL) to produce PCL/f-CNO nanocomposites using probe 
sonication. The physicochemical properties of nanocomposites were systematically studied to 
analyze cell viability and proliferation. In vitro cytotoxicity of PCL/f-CNO nanocomposites was 
measured with osteoblast cells, and improved cell viability was observed. The cytotoxicity of f-
CNOs to osteoblasts was dose-dependent, and PCL/f-CNO (0.5 wt%) nanocomposites showed 
more than 90% of viability as compared to pristine PCL. Similarly, PCL/f-CNO (0.5 wt%) 
nanocomposites showed substantial enhancement in mechanical properties. The yield strength, 
tensile strength, Young modulus, elastic modulus, and fracture toughness were also upgraded at 
high content of f-CNOs (0.5 wt%). The concentration of f-CNOs considerably influenced the 
strengthening of PCL/f-CNO nanocomposites, which shows its degree of colloidal dispersion 
stability and extent of polymer wrapping within the PCL matrix. Nevertheless, these nontoxic 
PCL/f-CNO nanocomposites can be used as promising biomaterials for orthopedic applications. © 
Materials Research Society 2020. 
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Enhancing the Inactivation of Bacterial Spores during Pressure-Assisted 
Thermal Processing 

Aldrete-Tapia J.A., Torres J.A. 

Review 

High pressure treatments have been the best pasteurization alternative to thermal processing due 
its capacity to reduce microbial safety risks and increase shelf life by inactivating microorganisms 
and key food spoilage–causing enzymes while retaining food freshness. In spite of these 
advantages, an important drawback limiting a wider application of this technology is its inability to 
inactivate bacterial spores which are resistant to several stress conditions, including high pressure. 
An approach to pressure-mediated spore inactivation is to promote spore germination which 
reduces their resistance to inactivation treatments. However, the germination response, and thus 
the spore inactivation rate achieved by these treatments, is strongly dependent on the food 
matrix, process conditions, spore physiology factors, and also on their interactions. Statistical 
experimental designs, such as the use of the central composite design as an optimization tool to 
identify effective PATP treatments as opposed to one-factor-at-a-time experimental designs, can 
reveal the importance of the effect of individual and combined factors on the inactivation 
response. A general review of these factors and examples of agents that could lower the severity 
of pressure treatments required to inactivate spores is here presented including the modelling of 
germination as affected by these factors. © 2020, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Environmental impact of lignocellulosic wastes and their effective 
exploitation as smart carriers – A drive towards greener and eco-friendlier 

biocatalytic systems 

Bilal M., Wang Z., Cui J., Ferreira L.F.R., Bharagava R.N., Iqbal H.M.N. 

Review 

In recent years, lignocellulosic wastes have gathered much attention due to increasing economic, 
social, environmental apprehensions, global climate change and depleted fossil fuel reserves. The 
unsuitable management of lignocellulosic materials and related organic wastes poses serious 
environmental burden and causes pollution. On the other hand, lignocellulosic wastes hold 
significant economic potential and can be employed as promising catalytic supports because of 
impressing traits such as surface area, porous structure, and occurrence of many chemical 
moieties (i.e., carboxyl, amino, thiol, hydroxyl, and phosphate groups). In the current literature, 
scarce information is available on this important and highly valuable aspect of lignocellulosic 
wastes as smart carriers for immobilization. Thus, to fulfill this literature gap, herein, an effort has 
been made to signify the value generation aspects of lignocellulosic wastes. Literature assessment 
spotlighted that all these waste materials display high potential for immobilizing enzyme because 
of their low cost, bio-renewable, and sustainable nature. Enzyme immobilization has gained 
recognition as a highly useful technology to improve enzyme properties such as catalytic stability, 
performance, and repeatability. The application of carrier-supported biocatalysts has been a 
theme of considerable research, for the past three decades, in the bio-catalysis field. Nonetheless, 
the type of support matrix plays a key role in the immobilization process due to its influential 
impact on the physicochemical characteristics of the as-synthesized biocatalytic system. In the 
past, an array of various organic, inorganic, and composite materials has been used as carriers to 
formulate efficient and stable biocatalysts. This review is envisioned to provide recent progress 
and development on the use of different agricultural wastes (such as coconut fiber, sugarcane 
bagasse, corn and rice wastes, and Brewers' spent grain) as support materials for enzyme 
immobilization. In summary, the effective utilization of lignocellulosic wastes to develop multi-
functional biocatalysts is not only economical but also reduce environmental problems of 
unsuitable management of organic wastes and drive up the application of biocatalytic technology 
in the industry. © 2020 Elsevier B.V. 
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Environmental impacts and risk factors of renewable energy paradigm 
—a review 

Nazir M.S., Ali Z.M., Bilal M., Sohail H.M., Iqbal H.M.N. 

Review 

The transition to a low carbon society is dependent on renewable energy-based electrification. 
Nevertheless, energy programs have resulted in growing societal polarization in several regions. 
Therefore, around the globe, government and legislative authorities at the local, regional, 
national, and international levels are highly concerned about the environmental impacts and risk 
factors that influence the energy paradigm. Thus, to minimize and/or limit the environmental 
insecurity issues, the world needs swift and effective actions to secure the climate for a better 
tomorrow. Moreover, there is a dire need to look for new energy alternatives, along with reducing 
the complete dependence on petro-based energy sources. Keeping this burning issue in mind, 
herein, an effort has been made to present the potential of several renewable energy sources, 
including wind-based renewable energy, solar-based renewable energy, hydro-based renewable 
energy, and biomass-based renewable energy. Following a brief introduction of energy-related 
problems and opportunities, a comparative overview is given to renewable vs. non-renewable 
energy sources. Then, several renewable energy sources, including wind, solar, hydro, and 
biomass, along with the worldwide energy capacity of each energy source are given with suitable 
examples and statistics. Finally, risk factors, concluding remarks, and future guidelines are 
discussed towards the end. © 2020, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Environmental threatening concern and efficient removal of 
pharmaceutically active compounds using metal-organic frameworks  

as adsorbents 

Rasheed T., Bilal M., Hassan A.A., Nabeel F., Bharagava R.N., Romanholo Ferreira L.F., Tran H.N., 
Iqbal H.M.N. 

Review 

An alarming number of contaminants of emerging concern, including active residues from 
pharmaceuticals and personal care products (PPCPs), are increasingly being introduced in water 
systems and environmental matrices due to unavoidable outcomes of modern-day lifestyle. Most 
of the PPCPs based contaminants are not completely eliminated during the currently used 
water/wastewater treatment processes. Therefore, highly selective and significant removal of 
PPCPs from environmental matrices remains a scientific challenge. In recent years, a wide range of 
metal-organic frameworks (MOFs) and MOF-based nanocomposites have been designed and 
envisioned for environmental remediation applications. MOF-derived novel cues had shown an 
adsorptive capability for the extraction and removal of an array of trace constituents in 
environmental samples. Noteworthy features such as substantial surface area, size, dispersibility, 
tunable structure, and repeated use capability provide MOFs-derived platform a superiority over 
in-practice conventional adsorptive materials. This review provides a comprehensive evaluation of 
the efficient removal or mitigation of various categories of PPCPs by diverse types of MOF-derived 
adsorbents with suitable examples. The growing research investigations in this direction paves the 
way for designing more efficient porous nanomaterials that would be useful for the elimination of 
PPCPs, and separation perspectives. © 2020 Elsevier Inc. 
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Environmentally Friendly Methods for Flavonoid Extraction from Plant 
Material: Impact of Their Operating Conditions on Yield and  

Antioxidant Properties 

Rodríguez De Luna S.L., Ramírez-Garza R.E., Serna Saldívar S.O. 

Review 

The flavonoids are compounds synthesized by plants, and they have properties such as 
antioxidant, anticancer, anti-inflammatory, and antibacterial, among others. One of the most 
important bioactive properties of flavonoids is their antioxidant effect. Synthetic antioxidants have 
side toxic effects whilst natural antioxidants, such as flavonoids from natural sources, have 
relatively low toxicity. Therefore, it is important to incorporate flavonoids derived from natural 
sources in several products such as foods, cosmetics, and drugs. For this reason, there is currently 
a need to extract flavonoids from plant resources. In this review are described the most important 
parameters involved in the extraction of flavonoids by unconventional methods such as 
ultrasound, pressurized liquid extraction, mechanochemical, high hydrostatic pressure, 
supercritical fluid, negative pressure cavitation, intensification of vaporization by decompression 
to the vacuum, microwave, infrared, pulsed electric field, high-voltage electrical discharges, and 
enzyme-assisted extraction. There are no unified operation conditions to achieve high yields and 
purity. Notwithstanding, progress has been achieved in the development of more advanced and 
environmentally friendly methods of extraction. Although in literature are found important 
advances, a complete understanding of the extraction process in each of the unconventional 
techniques is needed to determine the thermodynamic and kinetic mechanisms that govern each 
of the techniques. © 2020 Sara Luisa Rodríguez De Luna et al. 
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¿Es posible reducir la desigualdad de ingresos en México con la fórmula fiscal 
de asignación de participaciones actual? 

López I.I. 

Review 

In this paper, we analyze if the way in which the Federation grants resources to states in Mexico 
has an impact on income inequality, as measured by the Gini index. A model of artificial 
intelligence is used, which includes the following stylized facts: a) the criteria of efficiency and 
equity established in the Fiscal Coordination Law (LCF); b) the dynamics of oil prices and federal 
revenues; c) a model decision on public services and state tax, which takes up the approach of 
Tiebout (1956). The main result of the work is to prove that the Gini coefficient does not decrease 
over time. On the contrary, it tends to increase. It is concluded that the fiscal institutional design 
that uses the current Fiscal Formula to allocate resources represents a limit to the reduction of 
inequality in Mexico. © 2019 Universidad Nacional Autónoma de México, Facultad de Contaduría y 
Administración. Este es un artículo Open Access bajo la licencia CC BY-NC-SA 
(https://creativecommons.org/licenses/by-nc-sa/4.0/) 
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Fabrication of paper-based devices for in vitro tissue modeling 

Li H., Cheng F., Robledo-Lara J.A., Liao J., Wang Z., Zhang Y.S. 

Review 

Paper devices have recently attracted considerable attention as a class of cost-effective cell 
culture substrates for various biomedical applications. The paper biomaterial can be used to 
partially mimic the in vivo cell microenvironments mainly due to its natural three-dimensional 
characteristic. The paper-based devices provide precise control over their structures as well as cell 
distributions, allowing recapitulation of certain interactions between the cells and the extracellular 
matrix. These features have shown great potential for the development of normal and diseased 
human tissue models. In this review, we discuss the fabrication of paper-based devices for in vitro 
tissue modeling, as well as the applications of these devices toward drug screening and 
personalized medicine. It is believed that paper as a biomaterial will play an essential role in the 
field of tissue model engineering due to its unique performances, such as good biocompatibility, 
eco-friendliness, cost-effectiveness, and amenability to various biodesign and manufacturing 
needs. © 2020, Zhejiang University Press. 
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Fertility preservation in patients with BRCA mutation 

Ghunaim S., Ghazeeri G., Khalife D., Azim H.A., Jr. 

Review 

Evidence suggests a likely negative impact of deleterious BRCA mutations on female fertility. 
Hence, different studies have aimed to address the reproductive potential and performance of 
fertility preservation strategies in BRCA-mutated breast cancer patients with a prime focus on 
their safety and efficacy. However, several uncertainties exist in many domains of this field. The 
aim of the current paper is to overview the reproductive potential and fertility preservation 
options in breast and ovarian cancer patients harbouring a BRCA mutation. We also discuss pre-
implantation genetic testing in an attempt to help physicians during oncofertility counselling of 
these patients. Copyright: © the authors; 
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Food Preservation Performance of Residential Refrigerators: Pasteurized Milk 
and Ground Beef as Animal Food Models 

de la Cruz Quiroz R., Fagotti F., Welti-Chanes J., Torres J.A. 

Review 

This review focuses on the microbial food presservation performance of residential refrigerators 
which was evaluated using dynamic temperature values for pasteurized milk and ground beef 
stored in an experimental unit carefully replicating home use conditions. Milk and ground beef 
were respectively stored in the middle door shelf of a refrigerator set at 5 °C and in its bottom 
drawer equipped with independent temperature control set at 0 °C. Room temperature, 
refrigerator load, door openings, and variable/single speed compressor technology were 
evaluated for their effect on ground beef and milk temperature. During door openings, half of the 
milk samples were removed and temporally kept at room temperature to simulate consumer use. 
Temperature profiles collected illustrated the need to move away from food preservation 
assessments at constant temperature. Deterministic and probabilistic values of 48 h exponential 
growth (ΔlogN48 h), used as a food preservation indicator (PI), showed the need to improve the 
temperature control strategy for refrigerators using variable speed compressors to benefit from 
their energy efficiency and operation flexibility. Large PI values for refrigerators with single and 
variable speed compressor technology indicated that product temperatures must be lowered, 
particularly for milk stored in door shelves. The ratio of PI values at the recommended constant 
refrigerated temperature for each product and values under the experimental temperatures 
collected in this study were used to define a relative preservation index (RPI) to facilitate the 
establishment of a food preservation performance standard reflecting the ability of refrigerators 
to ensure food safety and extend shelf life. © 2020, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Food safety and COVID-19: Precautionary measures to limit the spread  
of Coronavirus at food service and retail sector 

Shahbaz M., Bilal M., Moiz A., Zubair S., Iqbal H.M.N. 

Review 

Coronavirus pandemic has drastically upended the daily life routines of human beings and has 
wide wide-ranging effects on entire sectors of society. The food sector is also susceptible and 
substantially harmed by the influence of intensive effects of coronavirus. To ensure food safety 
and limit the spread of coronavirus at food services and retail sector has become a challenge 
where delicate and fresh food items are served and delivered to the customers, which have 
passed through a series of operational steps from order taking, food receiving, preparation of 
food, packing, delivery to customers. At each step, there is a possibility of food handlers to touch 
the food surface or food directly and if food handler is not following appropriate precautionary 
measures e.g. hand hygiene, sanitization and disinfection, social distances, and is touching, then it 
can be a possible source of coronavirus spread. Since there is no evidence that food is a 
coronavirus transmission route but during the food operations, improper sanitization and 
disinfection of key touchpoints, food contact, nonfood contact, equipment and cleaning tools 
surfaces and close contact of food handlers with staff and customers not only can put themselves 
on risk but can also be a risk for customers. Food services and the retail sector should make sure 
proper hand hygiene, approved sanitizers and disinfectants in use, follow social distances at 
workstations and while interacting with the customers. Finally, the business should be vigilant to 
monitor the temperature of staff and incoming guests to identify if there may any sick person to 
avoid from further spread of coronavirus and shall report to concerned health authorities if 
anyone symptoms matching with COVID-19. © The Author(s) 2020. 
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Food Vegetable and Fruit Waste Used in Meat Products 

Calderón-Oliver M., López-Hernández L.H. 

Review 

The food industry generates a considerable amount of waste every year, and these wastes include 
the inedible parts of fruits and vegetables as well as those that exceed maturity for consumption. 
These residues contain compounds such as polyphenols, fiber, carotenoids, and minerals, among 
others, that can provide some functionality to food, either as antioxidants, antimicrobials, or 
substitutes for fat, and protein. In this review, we explore different applications of food vegetable 
waste when they are incorporated into meat and its derivatives. The most used vegetable 
byproducts are the peels and seeds of fruits, such as grape, pomegranate, avocado, and citrus, 
which help to inhibit oxidation (lipid and protein) as well as the growth of pathogenic and 
deteriorating bacteria without modifying the sensory acceptability of the product by the 
consumer. In some cases, the incorporation of these byproducts can enhance the quality and 
extend the shelf life of meat products. © 2020, © 2020 Taylor & Francis. 
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Food-derived bioactive compounds with anti-aging potential for 
nutricosmetic and cosmeceutical products 

Hernandez D.F., Cervantes E.L., Luna-Vital D.A., Mojica L. 

Review 

Besides providing essential nutrients for humans, food contains bioactive compounds that exert 
diverse biological activities such as anti-microbial, anti-cancerogenic, anti-viral, anti-inflammatory 
and antioxidant. The cosmetic industry is interested in natural bioactive compounds for their use 
in nutricosmetic and cosmeceutical products. These products aimed to reduce skin aging, 
inflammation or provide photoprotection against UV radiation. As a result, nutricosmetics and 
cosmeceuticals are becoming innovative self-care products in the beauty market. These products 
contain phytochemicals as active compounds obtained from fruits, vegetables, legumes, medicinal 
herbs and plants with anti-aging potential. This review summarizes the information within the last 
5 years related to bioactive compounds present in fruits, vegetables, herbs and spices commonly 
used for human consumption. Their antioxidant and biological potential for modulating molecular 
markers involved in the aging process, as well as their mechanism of action. Diverse natural foods 
and their byproducts could be used as a source of bioactive compounds for developing 
cosmeceutical and nutricosmetic products. © 2020 Taylor & Francis Group, LLC. 
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From bench to bedside: Biosensing strategies to evaluate endocrine 
disrupting compounds based on epigenetic events and their potential  

use in medicine 

Araiza-Olivera D., Gutierrez-Aguilar M., Espinosa-García A.M., García-García J.A., Tapia-Orozco N., 
Sánchez-Pérez C., Palacios-Reyes C., Escárcega D., Villalón-López D.N., García-Arrazola R. 

Review 

The relationship between endocrine system disorders and health risks due to chemical 
environmental compounds has become a growing concern in recent years. Involuntary exposure 
to endocrine disruptors (EDCs) is associated with the worldwide increase of diseases such as 
cancer, obesity, diabetes, and neurocortical disorders. EDCs are compounds that target the 
nuclear hormonereceptors (NHR) leading to epigenetic changes. Consequently, the use of 
biosensing strategies based on epigenetic events have a great potential to provide outstanding 
information about the exposition of EDCs and their evaluation in human health. This review 
addresses the novel trends in biosensing EDCs evaluation based on DNA methylation assays 
associated with different human diseases. © 2020 Elsevier B.V. 
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Gender differences in depression and anxiety in Parkinson's disease  

Ortiz-Genaro G., González-Usigli H., Pacheco-Moisés F.P., Velázquez-Brizuela I.E., Sánchez-López 
A.L., González-Renovato E.D., Mesa-Acuña A.I., Torres-Mendoza B.M., Delgado-Lara D.L. 

Review 

Background: Parkinson's disease (PD) is a progressive, neurodegenerative disorder characterized 
by severe motor symptoms. The main pathological finding is an evident loss of dopamine-
producing neurons in the substantia nigra pars compacta. Sleep disturbances, apathy, anxiety, 
cognitive dysfunction, dementia, and depression are neuropsychiatric symptoms also found in PD 
patients. As sex hormones are important factors driving structural and functional sexual 
differentiation in the brain, gender differences among PD patients are to be expected. Aim: To 
analyze gender differences in depression and anxiety in Parkinson's disease. Methods: Peer-
reviewed literature was analyzed on PubMed database from January 2000 through July 2019. 
Results: 50% of the patients with PD fulfill DSM-V criteria for major depressive episode, 40% have 
symptoms consistent with anxiety disorders. Women with PD have greater severity of non-motors 
diseases than men. Conclusion: PD and its neuropsychiatric symptoms are multifactorial but 
appear to be gender influenced, with a higher prevalence among women. © 2020 Instituto 
Nacional de Neurologia y Neurocirurgia. All rights reserved. 
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General formula to design a freeform singlet free of spherical aberration  
and astigmatism: Reply 

Gonzalez-Acuna R.G., Chaparro-Romo H.A., Gutierrez-Vega J.C. 

Review 

The comment made by Valencia-Estrada and García-Márquez [Appl. Opt. 59, 3422 (2020)] to our 
paper [Appl. Opt. 58, 1010 (2019)] consists of a trivial generalization of our formulation. © 2020 
Optical Society of America. 
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Green nanotechnology-based drug delivery systems for osteogenic disorders 

Medina-Cruz D., Mostafavi E., Vernet-Crua A., Cheng J., Shah V., Cholula-Diaz J.L., Guisbiers G., Tao 
J., García-Martín J.M., Webster T.J. 

Review 

Introduction: Current treatments for osteogenic disorders are often successful, however they are 
not free of drawbacks, such as toxicity or side effects. Nanotechnology offers a platform for drug 
delivery in the treatment of bone disorders, which can overcome such limitations. Nevertheless, 
traditional synthesis of nanomaterials presents environmental and health concerns due to its 
production of toxic by-products, the need for extreme and harsh raw materials, and their lack of 
biocompatibility over time. Areas covered: This review article contains an overview of the current 
status of treating osteogenic disorders employing green nanotechnological approaches, showing 
some of the latest advances in the application of green nanomaterials, as drug delivery carriers, 
for the effective treatment of osteogenic disorders. Expert opinion: Green nanotechnology, as a 
potential solution, is understood as the use of living organisms, biomolecules and environmentally 
friendly processes for the production of nanomaterials. Nanomaterials derived from bacterial 
cultures or biomolecules isolated from living organisms, such as carbohydrates, proteins, and 
nucleic acids, have been proven to be effective composites. These nanomaterials introduce 
enhancements in the treatment and prevention of osteogenic disorders, compared to 
physiochemically-synthesized nanostructures, specifically in terms of their improved cell 
attachment and proliferation, as well as their ability to prevent bacterial adhesion. © 2020, © 
2020 Informa UK Limited, trading as Taylor & Francis Group. 
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Immobilization of Growth Factors for Cell Therapy Manufacturing 

Enriquez-Ochoa D., Robles-Ovalle P., Mayolo-Deloisa K., Brunck M.E.G. 

Review 

Cell therapy products exhibit great therapeutic potential but come with a deterring price tag partly 
caused by their costly manufacturing processes. The development of strategies that lead to cost-
effective cell production is key to expand the reach of cell therapies. Growth factors are critical 
culture media components required for the maintenance and differentiation of cells in culture and 
are widely employed in cell therapy manufacturing. However, they are expensive, and their 
common use in soluble form is often associated with decreased stability and bioactivity. 
Immobilization has emerged as a possible strategy to optimize growth factor use in cell culture. To 
date, several immobilization techniques have been reported for attaching growth factors onto a 
variety of biomaterials, but these have been focused on tissue engineering. This review briefly 
summarizes the current landscape of cell therapy manufacturing, before describing the types of 
chemistry that can be used to immobilize growth factors for cell culture. Emphasis is placed to 
identify strategies that could reduce growth factor usage and enhance bioactivity. Finally, we 
describe a case study for stem cell factor. © Copyright © 2020 Enriquez-Ochoa, Robles-Ovalle, 
Mayolo-Deloisa and Brunck. 
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Impact of climate change and early development of coffee rust – An overview 
of control strategies to preserve organic cultivars in Mexico 

Torres Castillo N.E., Melchor-Martínez E.M., Ochoa Sierra J.S., Ramirez-Mendoza R.A.,  
Parra-Saldívar R., Iqbal H.M.N. 

Review 

Coffee is one of the most important commercial traded commodities in the international market, 
as well as the most popular beverage around the world. In Mexico, organic coffee cultivation 
(specifically, Arabica coffee crops) is a highly demanded that generates up to 500,000 
employments in 14 federal entities. Among various coffee producers, Chiapas, Veracruz, and 
Oaxaca are responsible of 80% of the total coffee production in the country. Currently, Mexico is 
the leading producer of organic coffee in the world. However, there have been a slow recovery 
due to the large production losses since 2012, caused by earlier and highly aggressive outbreaks of 
coffee leaf rust (CLR), in the country, where the infectious agent is known as Hemileia vastatrix 
(HV). This phenomenon is becoming frequent, and climate change effects could be the main 
contributors. This spontaneous proliferation was generated in Mexico, due to the precipitation 
and temperature variability, during the last decade. As result, in Mexico, the biological interaction 
between coffee crops and their environment has been harmed and crucial characteristics, as crop 
yield and quality, are particularly being affected, directly by the negative effects of the greenhouse 
phenomenon, and indirectly, through diseases as CLR. Therefore, this review discusses the 
contribution of climate change effects in the early development of CLR in Mexico. The focus is also 
given on possible schemes and actions taken around the world as control measures to adapt the 
vulnerable coffee varieties to tackle this challenging issue. © 2020 Elsevier B.V. 
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Impact of climate change on coffee production  

Guerrero-Carrera J., Jaramillo-Villanueva J.L., Mora-Rivera J., Bustamante-González Á.,  
Vargas-López S., Chulim-Estrella N. 

Review 

Background. Exist various studies of the impact of climate change on coffee agroecosystems, 
which are addressed under different approaches that suggest direct and indirect effects on coffee 
production. Objective. Analyze the main works that have been carried out on the impact of 
climate change on coffee production based on vulnerability, changes in aptitude and suitability for 
production, pests and diseases, perception of producers and adaptation measures that have been 
implemented or proposed to deal with this phenomenon. Implications. In general, the results of 
the investigations glimpse a highly negative panorama for the production of coffee, since the 
changing climate will impose a greater pressure on this production system with direct 
consequences on the livelihoods of the producer. Conclusion. Due to the socioeconomic 
importance that this activity represents for the coffee producing countries and the complexity of 
the factors that influence the problem, more applied research is needed, which contributes to a 
better understanding of the problem and helps in the identification of risks and threats to 
generate timely adaptation and mitigation strategies to the potential impacts of climate change. © 
2020 Universidad Autonoma de Yucatan. All rights reserved. 
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Impacts of renewable energy atlas: Reaping the benefits of renewables  
and biodiversity threats 

Nazir M.S., Bilal M., Sohail H.M., Liu B., Chen W., Iqbal H.M.N. 

Review 

In recent years, owing to the long-span adverse impact of utilizing petrochemicals and economic 
crises, wind energy has stood-up as a cost-effective source of energy. It endorsed as having the 
emission-free ability, green and is also subsidies by states support and credits benefits for taxes. It 
has several positive impacts, such as (i) environmental (ii) social (iii) economic and (iv) cultural 
impacts. To make the wind farms acceptable to the public, a major hurdle that must be overcome, 
as apart from withstanding both the cost pressures. People are now more aware of the risks 
associated with climate change; the problem of wind turbines is particularly related to 
deforestation/land use and migration route. Such challenges need to be properly addressed to 
ensure technology development to provide ongoing political and public support. In this paper, the 
development of wind energy atlas is summarized with particular reference to its positive impacts 
(clean and green) and negative impacts, namely noise, imagery, deforestation, and land erosion. 
Practical solutions in wind farms are also discussed with suitable examples. The given points need 
to be included in the data that harmonizes wind energy with wildlife conservation, such as (i) 
engineers/programmers use turbines developed to allow central collisions; (ii) decisions and other 
relevant aspects, deadlines, Including a comparison of bird mortality before and after 
construction; (iii) using improved computational dynamics and other advanced technologies to 
further evaluate the impact of turbine noise on the location of predators in the wild to help 
minimize the impact of this clean and green energy. © 2020 Hydrogen Energy Publications LLC 
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Innovation capability: a systematic literature review 

Mendoza-Silva A. 

Review 

Purpose: Innovation is considered an important stage in the process of competitiveness of 
companies. While there is an extensive literature in the management and innovation field that 
shows the characteristics that enhance a firm's ability to innovate, there is still no consensus on its 
determinants and nature. This study aims to advance the understanding of innovation capability 
(IC) by conducting a systematic review of relevant literature at the firm level. 
Design/methodology/approach: The study reviews the literature by applying the categorization 
and contextualization of qualitative strategies. The study gathered 137 peer-reviewed papers from 
Scopus and Web of Science databases. Findings: The papers were analysed and synthesized into an 
integrated framework that links IC with its internal and external determinants, and its 
consequences. In doing this, this study proposes directions for future investigations that might 
enlighten a better understanding of IC. Practical implications: The study provides elements that 
can be useful during the design and implementation of innovative initiatives in a firm. 
Originality/value: The paper jointly examines in the same model the nature, antecedents and 
consequences of IC. In the same vein, the framework provides the little-researched links between 
those themes in the IC literature. © 2020, Emerald Publishing Limited. 
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Innovative technologies for the production of food ingredients with prebiotic 
potential: Modifications, applications, and validation methods 

Hurtado-Romero A., Del Toro-Barbosa M., Garcia-Amezquita L.E., García-Cayuela T. 

Review 

Background: A prebiotic is a substrate that is selectively utilized by host microorganisms conferring 
a health benefit. Prebiotics are capable of maintaining intestinal health, reducing inflammation in 
gastrointestinal diseases, improving immune function, and preventing colon cancer. Since 
prebiotics need to be chemically stable in food processing treatments, different industrial 
alternatives for the production of prebiotic ingredients without altering their characteristics are 
being explored. Innovative technologies, such as high hydrostatic pressure, ultrasound, 
microwave, drying and extrusion, are used to process food products using short processing time 
and low temperature conditions, to extend the shelf life, and to preserve the nutritional value, 
sensory quality and food safety. Scope and approach: This review aims to address a revision about 
the advances in the implementation of innovative technologies in the extraction and processing of 
food ingredients, such as fibers, with prebiotic potential from agro-industrial sources and how 
prebiotic properties are affected by these processes. Key findings and conclusions: Current trends 
focus on incorporating prebiotics into food products, contributing to the development of the 
functional foods market. The concept of prebiotic does not only refer to fiber; it includes other 
substances that positively impact the microbiota. Prebiotics have different characteristics and 
behaviors that have to be validated, not only in vitro but also in vivo, to assess their functionality. 
Innovation in prebiotic ingredients is not limited to finding new sources; there is also a wide array 
of technologies that can enable the industry to extract desired compounds or to modify them to 
enhance their properties. © 2020 Elsevier Ltd 
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Insight Into Nanoliposomes as Smart Nanocarriers for Greening the  
Twenty-First Century Biomedical Settings 

Aguilar-Pérez K.M., Avilés-Castrillo J.I., Medina D.I., Parra-Saldivar R., Iqbal H.M.N. 

Review 

The necessity to develop more efficient, biocompatible, patient compliance, and safer treatments 
in biomedical settings is receiving special attention using nanotechnology as a potential platform 
to design new drug delivery systems (DDS). Despite the broad range of nanocarrier systems in drug 
delivery, lack of biocompatibility, poor penetration, low entrapment efficiency, and toxicity are 
significant challenges that remain to address. Such practices are even more demanding when 
bioactive agents are intended to be loaded on a nanocarrier system, especially for topical 
treatment purposes. For the aforesaid reasons, the search for more efficient nano-vesicular 
systems, such as nanoliposomes, with a high biocompatibility index and controlled releases has 
increased considerably in the past few decades. Owing to the stratum corneum layer barrier of the 
skin, the in-practice conventional/conformist drug delivery methods are inefficient, and the effect 
of the administered therapeutic cues is limited. The current advancement at the nanoscale has 
transformed the drug delivery sector. Nanoliposomes, as robust nanocarriers, are becoming 
popular for biomedical applications because of safety, patient compliance, and quick action. 
Herein, we reviewed state-of-the-art nanoliposomes as a smart and sophisticated drug delivery 
approach. Following a brief introduction, the drug delivery mechanism of nanoliposomes is 
discussed with suitable examples for the treatment of numerous diseases with a brief emphasis on 
fungal infections. The latter half of the work is focused on the applied perspective and clinical 
translation of nanoliposomes. Furthermore, a detailed overview of clinical applications and future 
perspectives has been included in this review. © Copyright © 2020 Aguilar-Pérez, Avilés-Castrillo, 
Medina, Parra-Saldivar and Iqbal. 
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Intermittent Fasting as Part of the Management for T2DM: from Animal 
Models to Human Clinical Studies 

Muñoz-Hernández L., Márquez-López Z., Mehta R., Aguilar-Salinas C.A. 

Review 

Purpose of Review: Diet is a pillar of type 2 diabetes mellitus (T2DM) management. Intermittent 
fasting (IF) is postulated as a novel approach, able to improve glucose control and potentially 
capable of reversing some of the pathophysiological alterations of this condition. In this review, 
the molecular and clinical evidence of diets based on intermittent energy restriction (IER) in 
laboratory animal models and subjects with type 2 diabetes is discussed. The mechanisms through 
which IF are thought to improve glucose homeostasis and reverse β cell failure are also reviewed. 
Recent Findings: Studies derived from murine models suggest that IER is associated with 
improvements in β cell function and insulin resistance. Two main mechanisms have been 
demonstrated, one derived from the autophagy-lysosome pathway and, the other from an 
increase in neurogenin3 (Ngn3) levels (a marker for endocrine progenitor cells like β cells during 
development). Notably, IER also promotes reconstruction of gut microbiota. In mice, all effects 
were independent of weight loss. By contrast, in human studies, outcomes are widely attributable 
to weight loss. The more consistent results are reductions in body weight, visceral fat, and glucose 
and insulin levels. Increases in HDL cholesterol levels are also frequently reported. The decrease in 
insulin levels observed in humans is in opposition with the increase reported in mice, suggesting 
that the main mechanism in humans is an improvement in peripheral insulin action. Summary: 
Recommending diets based on intermittent fasting in humans is based on the promising results 
found in animal models where an improvement in β cell function has been recorded. β cell 
function after IF has not been assessed in human subjects with T2DM. This review provides 
information regarding different protocols for the implementation of IF in diabetic persons and also 
provides important safety advice in order to avoid adverse effects. Clinical studies do not show an 
increased risk of hypoglycemia, and a recent case series reported reversal of T2DM. © 2020, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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Is insulin-like growth factor-1 involved in Parkinson's disease development? 

Castilla-Cortázar I., Aguirre G.A., Femat-Roldán G., Martín-Estal I., Espinosa L. 

Review 

Parkinson's disease (PD) is a neurodegenerative disorder that results in the death of dopaminergic 
neurons within the substantia nigra pars compacta and the reduction in dopaminergic control over 
striatal output neurons, leading to a movement disorder most commonly characterized by akinesia 
or bradykinesia, rigidity and tremor. Also, PD is less frequently depicted by sensory symptoms 
(pain and tingling), hyposmia, sleep alterations, depression and anxiety, and abnormal executive 
and working memory related functions. On the other hand, insulin-like growth factor 1 (IGF-1) is 
an endocrine, paracrine and autocrine hormone with several functions including tissue growth and 
development, insulin-like activity, proliferation, pro-survival, anti-aging, antioxidant and 
neuroprotection, among others. Herein this review tries to summarize all experimental and clinical 
data to understand the pathophysiology and development of PD, as well as its clear association 
with IGF-1, supported by several lines of evidence: (1) IGF-1 decreases with age, while aging is the 
major risk for PD establishment and development; (2) numerous basic and translational data have 
appointed direct protective and homeostasis IGF-1 roles in all brain cells; (3) estrogens seem to 
confer women strong protection to PD via IGF-1; and (4) clinical correlations in PD cohorts have 
confirmed elevated IGF-1 levels at the onset of the disease, suggesting an ongoing compensatory 
or "fight-to-injury" mechanism. © 2020 The Author(s). 
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Isotretinoin and the eye: A review for the dermatologist 

Ruiz-Lozano R.E., Hernández-Camarena J.C., Garza-Garza L.A., Bustamante-Arias A.,  
Colorado-Zavala M.F., Cardenas-de la Garza J.A. 

Review 

Due to the prevalence of acne vulgaris, isotretinoin is one of the most prescribed drugs among 
physicians and dermatologists. Although exhibiting an adequate safety profile, adverse events 
secondary to isotretinoin use are common. Before prescribing isotretinoin, physicians usually 
inquire about pregnancy and perform serologic tests including cholesterol, triglycerides, and liver 
enzymes. Ocular manifestations are commonly neglected. Despite being generally mild, ocular 
manifestations related to either topical or systemic isotretinoin may cause important ocular 
morbidity. The ocular surface is the most affected site within the eye; however, retinal and optic 
nerve disease also have been documented. Evaporative dry eye disease, which may range from 
mild to severe, is the most common adverse ocular effect associated with isotretinoin use. The aim 
of this review is to present an up-to-date overview for the dermatologist about the prevention, 
diagnosis, and treatment of the ocular side effects of isotretinoin, and when to refer to the eye 
specialist. © 2020 Wiley Periodicals LLC. 
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Laccases and peroxidases: The smart, greener and futuristic biocatalytic tools 
to mitigate recalcitrant emerging pollutants 

Morsi R., Bilal M., Iqbal H.M.N., Ashraf S.S. 

Review 

Various organic pollutants so-called emerging pollutants (EPs), including active residues from 
pharmaceuticals, pesticides, surfactants, hormones, and personal care products, are increasingly 
being detected in numerous environmental matrices including water. The persistence of these EPs 
can cause adverse ecological and human health effects even at very small concentrations in the 
range of micrograms per liter or lower, hence called micropollutants (MPs). The existence of 
EPs/MPs tends to be challenging to mitigate from the environment effectively. Unfortunately, 
most of them are not removed during the present-day treatment plants. So far, a range of 
treatment processes and degradation methods have been introduced and deployed against 
various EPs and/or MPs, such as ultrafiltration, nanofiltration, advanced oxidation processes 
(AOPs) and enzyme-based treatments coupled with membrane filtrations. To further strengthen 
the treatment processes and to overcome the EPs/MPs effective removal dilemma, numerous 
studies have revealed the applicability and notable biocatalytic potentialities of laccases and 
peroxidases to degrade different classes of organic pollutants. Exquisite selectivity and unique 
catalytic properties make these enzymes powerful biocatalytic candidates for bio-transforming an 
array of toxic contaminants to harmless entities. This review focuses on the use of laccases and 
peroxidases, such as soybean peroxidase (SBP), horseradish peroxidase (HRP), lignin peroxidase 
(LiP), manganese peroxidase (MnP), and chloroperoxidase (CPO) as a greener oxidation route 
towards efficient and effective removal or degradation of EPs/MPs. © 2020 Elsevier B.V. 
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Laccases in Food Industry: Bioprocessing, Potential Industrial and 
Biotechnological Applications 

Mayolo-Deloisa K., González-González M., Rito-Palomares M. 

Review 

Laccase is a multi-copper oxidase that catalyzes the oxidation of one electron of a wide range of 
phenolic compounds. The enzyme is considered eco-friendly because it requires molecular oxygen 
as co-substrate for the catalysis and it yields water as the sole by-product. Laccase is commonly 
produced by fungi but also by some bacteria, insects and plants. Due it is capable of using a wide 
variety of phenolic and non-phenolic substrates, laccase has potential applications in the food, 
pharmaceutical and environmental industries; in addition, it has been used since many years in the 
bleaching of paper pulp. Fungal laccases are mainly extracellular enzyme that can be recovered 
from the residual compost of industrial production of edible mushrooms as Agaricus bisporus and 
Pleurotus ostreatus. It has also been isolated from microorganisms present in wastewater. The 
great potential of laccase lies in its ability to oxidize lignin, one component of lignocellulosic 
materials, this feature can be widely exploited on the pretreatment for agro-food wastes 
valorization. Laccase is one of the enzymes that fits very well in the circular economy concept, this 
concept has more benefits over linear economy; based on “reduce-reuse-recycle” theory. 
Currently, biorefinery processes are booming due to the need to generate clean biofuels that do 
not come from oil. In that sense, laccase is capable of degrading lignocellulosic materials that 
serve as raw material in these processes, so the enzyme’s potential is evident. This review will 
critically describe the production sources of laccase as by-product from food industry, 
bioprocessing of food industry by-products using laccase, and its application in food industry.  
© Copyright © 2020 Mayolo-Deloisa, González-González and Rito-Palomares. 
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Legumes protease inhibitors as biopesticides and their defense mechanisms 
against biotic factors 

Rodríguez-Sifuentes L., Marszalek J.E., Chuck-Hernández C., Serna-Saldívar S.O. 

Review 

Legumes are affected by biotic factors such as insects, molds, bacteria, and viruses. These plants 
can produce many different molecules in response to the attack of phytopathogens. Protease 
inhibitors (PIs) are proteins produced by legumes that inhibit the protease activity of 
phytopathogens. PIs are known to reduce nutrient availability, which diminishes pathogen growth 
and can lead to the death of the pathogen. PIs are classified according to the specificity of the 
mechanistic activity of the proteolytic enzymes, with serine and cysteine protease inhibitors being 
studied the most. Previous investigations have reported the efficacy of these highly stable proteins 
against diverse biotic factors and the concomitant protective effects in crops, representing a 
possible replacement of toxic agrochemicals that harm the environment. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Life cycle assessment in wastewater treatment technology 

Parra-Saldivar R., Bilal M., Iqbal H.M.N. 

Review 

Life cycle assessment (LCA) has been recognized as a sophisticated approach to evaluate the 
overall impact of a process and related by-products through its life cycle from an environmental 
viewpoint. LCA is being performed in different sectors for an optimal evaluation and comparison 
purposes. Herein, we signify the LCA in wastewater treatment technology, recent advances in LCA, 
and their effective deployment to know the fate of hazardous pollutants. The available literature 
revealed that the generation of numerous contaminants is the hotspot in the life cycle of various 
industrial processes. The synergies of different industrial sectors coupled with LCA strategies 
deliver highly efficient, precise, reliable, and sustainable production processes with a minimal 
environmental load. A properly designed LCA procedure also provides comprehensive information 
to producers, consumers, and policymakers or legislative authorities to further broaden the 
practical applications of LCA, minimize the environmental insecurity, and lower/reduce the related 
human health risks. © 2019 Elsevier B.V. 
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Lymph Node Imaging in Patients with Primary Breast Cancer:  
Concurrent Diagnostic Tools 

Marino M.A., Avendano D., Zapata P., Riedl C.C., Pinker K. 

Review 

The detection of lymph node metastasis affects the management of patients with primary breast 
cancer significantly in terms of staging, treatment, and prognosis. The main goal for the radiologist 
is to determine and detect the presence of metastatic disease in nonpalpable axillary lymph nodes 
with a positive predictive value that is high enough to initially select patients for upfront axillary 
lymph node dissection. Features that are suggestive of axillary adenopathy may be seen with 
different imaging modalities, but ultrasound is the method of choice for evaluating axillary lymph 
nodes and for performing image-guided lymph node interventions. This review aims to provide a 
comprehensive overview of the available imaging modalities for lymph node assessment in 
patients diagnosed with primary breast cancer. Implications for Practice: The detection of lymph 
node metastasis affects the management of patients with primary breast cancer. The main goal for 
the radiologist is to detect lymph node metastasis in patients to allow for the selection of patients 
who should undergo upfront axillary lymph node dissection. Features that are suggestive of 
axillary adenopathy may be seen with mammography, computed tomography, and magnetic 
resonance imaging, but ultrasonography is the imaging modality of choice for evaluating axillary 
lymph nodes. A normal axillary lymph node is characterized by a reniform shape, a maximal 
cortical thickness of 3 mm without focal bulging, smooth margins, and, depending on size, a 
discernable central fatty hilum. © 2019 The Authors. The Oncologist published by Wiley 
Periodicals, Inc. on behalf of AlphaMed Press. 
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Macro-dissemination of maker culture: Fostering 21st century competencies 
through an Ideaton 

Sanabria-Z J., Davidson A.-L., Romero M., Quintana T. 

Review 

With the aim of fostering innovation culture and entrepreneurship through directed ideation, a co-
techno-creative competition was held for 1,000 senior high school students, as part of the 2018 
Epicentro Innovation Festival in Jalisco, Mexico. The competition objectives were aligned with the 
United Nations' Sustainable Development Goals, whose methodology was based on evoking 
practical and innovative solutions to the local problems of the eight strategic sectors of the state. 
The prototyping activity was characterized by the inclusion of programmable microcontrollers, 
sensors, and actuators, which fosters the development of 21st century competencies such as 
creativity, collaboration, critical thinking, computational thinking, and problem solving. The 
participant follow-up, using a digital platform, was set for a year. The logistical scheme developed 
by the Ministry of Innovation, Science and Technology (SICyT) in collaboration with the 
Universidad de Guadalajara, and the research design jointly proposed by three universities, in 
Mexico, Canada, and France, are also presented. © 2020 Universidad de Murcia. All rights 
reserved. 
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Marine resources effective in controlling and treating diabetes and its 
associated complications 

Nasab S.B., Homaei A., Pletschke B.I., Salinas-Salazar C., Castillo-Zacarias C., Parra-Saldívar R. 

Review 

Diabetes is a metabolic disorder characterized by a chronic increase in blood glucose. This disease 
is a major threat to public health and is one of the main causes of mortality in developed and 
developing countries. Despite the availability of a variety of antidiabetic drugs, the major 
constraints of these synthetic drugs - including high costs, efficacy and adverse effects - have led 
researchers to seek more effective alternative therapies with less costly side effects. In this study, 
we investigated different bioactive compounds in marine resources that may be potentially useful 
in treating or managing diabetes, as well as describe the various therapeutic mechanisms affecting 
diabetes and its complications, including inhibition of α-amylase, α-glucosidase, β -glucosidase, 
glycogen synthase kinase 3β (GSK-3β), lipase, aldose reductase, protein tyrosine phosphatases 1B 
(PTP1B) and dipeptidyl peptidase IV (DPP-4), prevention of insulin resistance, increased 
phosphorylation of the AMP-activated protein kinase (AMPK) and adjusting the metabolism of 
glucose and lipids, stimulation of natural killer cells, anti-inflammatory effects, induction of liver 
antioxidant activity, reduction in oxidative stress and protection of β-pancreatic cells. This review 
focuses on the presentation of previous studies performed on a variety of potential marine 
resources against diabetes. © 2020 Elsevier Ltd 
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Marine seaweed polysaccharides-based engineered cues for the modern 
biomedical sector 

Bilal M., Iqbal H.M.N. 

Review 

Seaweed-derived polysaccharides with unique structural and functional entities have gained 
special research attention in the current medical sector. Seaweed polysaccharides have been or 
being used to engineer novel cues with biomedical values to tackle in practice the limitations of 
counterparts which have become ineffective for 21st-century settings. The inherited features of 
seaweed polysaccharides, such as those of a biologically tunable, biocompatible, biodegradable, 
renewable, and non-toxic nature, urge researchers to use them to design therapeutically effective, 
efficient, controlled delivery, patient-compliant, and age-compliant drug delivery platforms. Based 
on their significant retention capabilities, tunable active units, swelling, and colloidal features, 
seaweed polysaccharides have appeared as highly useful materials for modulating drug-delivery 
and tissue-engineering systems. This paper presents a standard methodological approach to 
review the literature using inclusion-exclusion criteria, which is mostly ignored in the reported 
literature. Following that, numerous marine-based seaweed polysaccharides are discussed with 
suitable examples. For the applied perspectives, part of the review is focused on the biomedical 
values, i.e., targeted drug delivery, wound-curative potential, anticancer potentialities, tissue-
engineering aspects, and ultraviolet (UV) protectant potential of seaweed polysaccharides based 
engineered cues. Finally, current challenges, gaps, and future perspectives have been included in 
this review. © 2019 by the authors. 
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Marine-Derived Biologically Active Compounds for the Potential Treatment of 
Rheumatoid Arthritis 

Bilal M., Qindeel M., Nunes L.V., Duarte M.T.S., Ferreira L.F.R., Soriano R.N., Iqbal H.M.N. 

Review 

Rheumatoid arthritis (RA) is a chronic, systemic autoimmune disease with a prevalence rate of up 
to 1% and is significantly considered a common worldwide public health concern. Commercially, 
several traditional formulations are available to treat RA to some extent. However, these synthetic 
compounds exert toxicity and considerable side effects even at lower therapeutic concentrations. 
Considering the above-mentioned critiques, research is underway around the world in finding and 
exploiting potential alternatives. For instance, marine-derived biologically active compounds have 
gained much interest and are thus being extensively utilized to confront the confines of in practice 
counterparts, which have become ineffective for 21st-century medical settings. The utilization of 
naturally available bioactive compounds and their derivatives can minimize these synthetic 
compounds' problems to treat RA. Several marine-derived compounds exhibit anti-inflammatory 
and antioxidant properties and can be effectively used for therapeutic purposes against RA. The 
results of several studies ensured that the extraction of biologically active compounds from 
marine sources could provide a new and safe source for drug development against RA. Finally, 
current challenges, gaps, and future perspectives have been included in this review. 
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Mathematical modeling and computational analysis of centrifugal 
microfluidic platforms: a review 

Madadelahi M., Acosta-Soto L.F., Hosseini S., Martinez-Chapa S.O., Madou M.J. 

Review 

Centrifugal microfluidic platforms or lab-on-discs (LODs) have evolved into a popular technology 
for automating chemical and biological assays. LODs today enable scientists to implement and 
integrate different operational units, including fluid mixing, droplet generation, cell-sorting, gene 
amplification, analyte detection, and so forth. For an efficient design and cost-effective 
implementation of any microfluidic device, including LODs, theoretical analysis and considerations 
should play a more important role than they currently do. The theoretical analysis we will show is 
especially essential to the investigation of detailed phenomena at the small length scales and high-
speed typical for LODs where a wide range of forces may be involved. Previous LOD review papers 
presented mostly experimental results with theory as an afterthought. Hence, a review paper 
focused on the theoretical aspects, and associated computational studies of LOD devices is an 
urgent need. In the present review paper, all previous computational studies on LOD devices are 
categorized as single-phase flows, two-phase flows, network simulation, and solids. For each of 
these categories, the governing equations and important formulas are presented and explained. 
Moreover, a handy scaling analysis is introduced to aid scientists when comparing different 
competing forces in LOD devices. We hope that by surveying and contrasting various theoretical 
LOD studies, we shed some light on existing controversies and reveal where additional theoretical 
work is needed. This journal is © The Royal Society of Chemistry. 
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Mechanisms of mitochondrial DNA escape and its relationship with different 
metabolic diseases 

Pérez-Treviño P., Velásquez M., García N. 

Review 

It is well-known that mitochondrial DNA (mtDNA) can escape to intracellular or extracellular 
compartments under different stress conditions, yet understanding their escape mechanisms 
remains a challenge. Although Bax/Bak pores and VDAC oligomers are the strongest possibilities, 
other mechanisms may be involved. For example, mitochondria permeability transition, altered 
mitophagy, and mitochondrial dynamics are associated with intracellular mtDNA escape, while 
extracellular traps and extracellular vesicles can participate in extracellular mtDNA escape. The 
evidence suggests that mtDNA escape is a complex event with more than one mechanism 
involved. In addition, once the mtDNA is outside the mitochondria, the effects can be complex. 
Different danger signal sensors recognize the mtDNA as a damage-associated molecular pattern, 
triggering an innate immune inflammatory response that can be observed in multiple metabolic 
diseases characterized by chronic inflammation, including autoimmune diseases, diabetes, cancer, 
and cardiovascular disorders. For these reasons, we will review the most recent evidence 
regarding mtDNA escape mechanisms and their impact on different metabolic diseases.  
© 2020 Elsevier B.V. 
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Mechanosensing dysregulation in the fibroblast: A hallmark  
of the aging heart 

Angelini A., Trial J., Ortiz-Urbina J., Cieslik K.A. 

Review 

The myofibroblast is a specialized fibroblast that expresses α-smooth muscle actin (α-SMA) and 
participates in wound contraction and fibrosis. The fibroblast to myofibroblast transition depends 
on chemical and mechanical signals. A fibroblast senses the changes in the environment 
(extracellular matrix (ECM)) and transduces these changes to the cytoskeleton and the nucleus, 
resulting in activation or inhibition of α-SMA transcription in a process called mechanosensing. A 
stiff matrix greatly facilitates the transition from fibroblast to myofibroblast, and although the 
aging heart is much stiffer than the young one, the aging fibroblast has difficulties in transitioning 
into the contractile phenotype. This suggests that the events occurring downstream of the matrix, 
such as activation or changes in expression levels of various proteins participating in 
mechanotransduction can negatively alter the ability of the aging fibroblast to become a 
myofibroblast. In this review, we will discuss in detail the changes in ECM, receptors (integrin or 
non-integrin), focal adhesions, cytoskeleton, and transcription factors involved in mechanosensing 
that occur with aging. © 2020 Elsevier B.V. 
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Membrane separation processes for the extraction and purification of steviol 
glycosides: an overview 

Castro-Muñoz R., Díaz-Montes E., Cassano A., Gontarek E. 

Review 

Steviol glycosides (SGs), as natural sweeteners from Stevia rebaudiana, are currently employed for 
replacing sugar and its derivatives in several food products and formulations. Such compounds 
play an essential role in human health. Their usage provides a positive effect on preventing 
diseases related to sugar consumption, including diabetes mellitus, cancer, and lipid metabolism 
disorders. The traditional extraction of SGs is performed by means of solvent extraction, which 
limits their application since the removal of residual solvents is a challenging task requiring further 
downstream purification steps. In addition, the presence of residual solvents negatively affects the 
quality of such compounds. Today, food technicians are looking for innovative and improved 
techniques for the extraction, recovery and purification of SGs. Membrane-based technologies, 
including microfiltration, ultrafiltration, and nanofiltration, have long been proven to be a valid 
alternative for efficient extraction and purification of several high added-value molecules from 
natural sources. Such processes and their possible coupling in integrated membrane systems have 
been successfully involved in recovery protocols of several compounds, such as metabolites, 
polyphenols, anthocyanins, natural pigments, proteins, from different sources (e.g., agro-food 
wastes, plant extracts, fruits, fermentation broths, among others). Herein, we aim to review the 
current progresses and developments about the extraction of SGs with membrane operations. Our 
attention has been paid to the latest insights in the field. Furthermore, key process parameters 
influencing the extraction and purification of SGs are also discussed in detail. © 2020, © 2020 
Taylor & Francis Group, LLC. 
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Membrane technologies assisting plant-based and agro-food by-products 
processing: A comprehensive review 

Castro-Muñoz R., Boczkaj G., Gontarek E., Cassano A., Fíla V. 

Review 

Background: Nowadays, membrane-based technologies (e.g. microfiltration, ultrafiltration, 
nanofiltration, membrane distillation, and pervaporation) have demonstrated to meet the 
requirements to be involved in different food and bioproduct processes. Scope and approach: 
Several applications have been developed, including either separation, recovery or concentration 
of bioactive molecules from agro-food products and by-products, treatment of natural extracts, 
recovery of aromas from natural and processed products, production of non-alcoholic beverages, 
as the most popular ones. Therefore, the goal of this review is to give a comprehensive outlook of 
the latest developments focused on the separation, fractionation and concentration of several 
bioactive compounds contained in their original sources, as well as the food processes-assisted by 
membrane technologies. Key findings and conclusions: Throughout this review, ongoing literature 
has been analysed, discussing the relevant insights according to the type of membrane-based 
separation process, properties of molecules, membrane features and key factors influencing the 
separation performance of those technologies. Specific applications have been analysed and 
discussed, highlighting typical advantages and drawbacks over conventional technologies. © 2019 
Elsevier Ltd 
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Membrane-based operations in the fruit juice processing industry:  
A review 

Conidi C., Castro-Muñoz R., Cassano A. 

Review 

The fruit juice industry is one of the food sectors that has invested the most in the implementation 
of new technologies, such as non-thermal technologies. Among them, membrane processes are 
considered today well-established separation techniques to support the production and marketing 
of innovative fruit juices designed to exploit the sensory characteristics and nutritional 
peculiarities of fresh fruits. Pressure-driven membrane operations, membrane distillation, osmotic 
distillation and pervaporation have been widely investigated in the last few decades to replace 
conventional technologies used in fruit juice processing industry (i.e., clarification, stabilization, 
concentration and recovery of aroma compounds). This paper will review the significant 
progresses on the use of membrane-based operations in fruit juice processing industry in the light 
of the growing interest towards products with improved safety, quality and nutritional value and 
sustainable processes characterized by low energy consumption and low environmental impact. © 
2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Metal-organic framework-based engineered materials—fundamentals  
and applications 

Rasheed T., Rizwan K., Bilal M., Iqbal H.M.N. 

Review 

Metal-organic frameworks (MOFs) are a fascinating class of porous crystalline materials 
constructed by organic ligands and inorganic connectors. Owing to their noteworthy catalytic 
chemistry, and matching or compatible coordination with numerous materials, MOFs offer 
potential applications in diverse fields such as catalysis, proton conduction, gas storage, drug 
delivery, sensing, separation and other related biotechnological and biomedical applications. 
Moreover, their designable structural topologies, high surface area, ultrahigh porosity, and 
tunable functionalities all make them excellent materials of interests for nanoscale applications. 
Herein, an effort has been to summarize the current advancement of MOF-based materials (i.e., 
pristine MOFs, MOF derivatives, or MOF composites) for electrocatalysis, photocatalysis, and 
biocatalysis. In the first part, we discussed the electrocatalytic behavior of various MOFs, such as 
oxidation and reduction candidates for different types of chemical reactions. The second section 
emphasizes on the photocatalytic performance of various MOFs as potential candidates for light-
driven reactions, including photocatalytic degradation of various contaminants, CO2 reduction, 
and water splitting. Applications of MOFs-based porous materials in the biomedical sector, such as 
drug delivery, sensing and biosensing, antibacterial agents, and biomimetic systems for various 
biological species is discussed in the third part. Finally, the concluding points, challenges, and 
future prospects regarding MOFs or MOF-based materials for catalytic applications are also 
highlighted. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open 
access article distributed under the terms and conditions of the Creative Commons Attribution (CC 
BY) license (http://creativecommons.org/licenses/by/4.0/). 

Rasheed T., Rizwan K., Bilal M., Iqbal H.M.N., (2020). Metal-organic framework-based engineered 
materials—fundamentals and applications. Proceedings of: Molecules, vol. 25, MDPI AG, ISSN: 14203049



Mitigation of environmentally-related hazardous pollutants from water 
matrices using nanostructured materials – A review 

Bilal M., Rasheed T., Mehmood S., Tang H., Ferreira L.F.R., Bharagava R.N., Iqbal H.M.N. 

Review 

An unprecedented rise in population growth and rapid worldwide industrial development are 
associated with the increasing discharge of a range of toxic and baleful compounds. These toxic 
pollutants including dyes, endocrine-disrupters, heavy metals, personal care products, and 
pharmaceuticals are destructing nature's balance and intensifying environmental toxicity at a 
disquieting rate. Therefore, finding better, novel and more environmentally sound approaches for 
wastewater remediation are of great importance. Nanoscale materials have opened up some new 
horizons in various fields of science and technology. Among a range of treatment technologies, 
nanostructured materials have recently received incredible interest as an emerging platform for 
wastewater remediation owing to their exceptional surface-area-to-volume ratio, unique electrical 
and chemical properties, quantum size effects, high scalability, and tunable surface functionalities. 
An array of nanomaterials including noble metal-based nanostructures, transition metal oxide 
nanomaterials, carbon-based nanomaterials, carbon nanotubes, and graphene/graphene oxide 
nanomaterials to their novel nanocomposites and nanoconjugates have been attempted as the 
promising catalysts to overcome environmental dilemmas. In this review, we summarized recent 
advances in nanostructured materials that are particularly engineered for the remediation of 
environmental contaminants. The toxicity of various classes of relevant tailored nanomaterials 
towards human health and the ecosystem along with perspectives is also presented. In our 
opinion, an overview of the up-to-date advancements on this emerging topic may provide new 
ideas and thoughts for engineering low-cost and highly-efficient nanostructured materials for the 
abatement of recalcitrant pollutants for a sustainable environment. © 2020 Elsevier Ltd 

Bilal M., Rasheed T., Mehmood S., Tang H., Ferreira L.F.R., Bharagava R.N., Iqbal H.M.N., (2020). Mitigation 
of environmentally-related hazardous pollutants from water matrices using nanostructured materials – A 
review. Proceedings of: Chemosphere, vol. 253, Elsevier Ltd, ISSN: 456535



Mitochondrial and mitochondrial-independent pathways of myocardial cell 
death during ischaemia and reperfusion injury 

Davidson S.M., Adameová A., Barile L., Cabrera-Fuentes H.A., Lazou A., Pagliaro P., Stensløkken K.-
O., Garcia-Dorado D., the EU-CARDIOPROTECTION COST Action (CA16225) 

Review 

Acute myocardial infarction causes lethal injury to cardiomyocytes during both ischaemia and 
reperfusion (IR). It is important to define the precise mechanisms by which they die in order to 
develop strategies to protect the heart from IR injury. Necrosis is known to play a major role in 
myocardial IR injury. There is also evidence for significant myocardial death by other pathways 
such as apoptosis, although this has been challenged. Mitochondria play a central role in both of 
these pathways of cell death, as either a causal mechanism is the case of mitochondrial 
permeability transition leading to necrosis, or as part of the signalling pathway in mitochondrial 
cytochrome c release and apoptosis. Autophagy may impact this process by removing 
dysfunctional proteins or even entire mitochondria through a process called mitophagy. More 
recently, roles for other programmed mechanisms of cell death such as necroptosis and pyroptosis 
have been described, and inhibitors of these pathways have been shown to be cardioprotective. In 
this review, we discuss both mitochondrial and mitochondrial-independent pathways of the major 
modes of cell death, their role in IR injury and their potential to be targeted as part of a 
cardioprotective strategy. This article is part of a special Issue entitled ‘Mitochondria as targets of 
acute cardioprotection’ and emerged as part of the discussions of the European Union (EU)-
CARDIOPROTECTION Cooperation in Science and Technology (COST) Action, CA16225. © 2020 The 
Authors. Journal of Cellular and Molecular Medicine published by Foundation for Cellular and 
Molecular Medicine and John Wiley & Sons Ltd 
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Multifunctional carbon nanotubes and their derived nano-constructs for 
enzyme immobilization – A paradigm shift in biocatalyst design 

Bilal M., Anh Nguyen T., Iqbal H.M.N. 

Review 

Carbon nanotubes (CNTs), both in pristine and chemically or structurally functionalized forms, 
have gained increasing research interests as an innovative type of nano-structured materials. 
Owing to unique structural and functional attributes of CNTs-based constructs such as tunable 
surface entities, nano-size structure, larger surface-volume area, and chemical, thermal, and 
mechanical stability, CNTs-based constructs have been extensively engineered and used for 
numerous applications, such as enzyme immobilization for robust bio-catalysis. Moreover, the 
unique catalytic chemistry of enzyme-linked CNTs along with a matching or compatible 
coordination with numerous materials offer potential applications, such as bio-catalysis, sensing, 
separation and purification, environmental remediation and other related biotechnological and 
biomedical applications. Simple coordination of CNTs with biocatalyst enables pronounced 
enzyme loading, elevated biocatalytic activity and notable stability. Immobilization of enzymes on 
CNTs-based nanocomposites is an emerging research arena for numerous applications. Both the 
noncovalent as well as covalent attachments are proposed for enzyme immobilization onto/into 
the CNTs. Surface functionalization of CNTs with polymeric, organic, and bio-molecules can furnish 
robust and biocompatible nanocomposites with particular functional moieties on their surface, 
and thus providing a basis for integrating a specific enzyme. A combination of the immobilization 
method used, and the nanotube interactions affect the catalytic performance, structural integrity 
and preservation of native enzyme functionalities. Considering the above points, the current 
review spotlights recent advances in the immobilization of various enzymes on multifunctional 
CNTs and their derived nano-constructs. Moreover, the potential applications of CNTs-immobilized 
biocatalyst in different fields such as electrochemical biosensing, biodiesel production, 
environmental remediation and protection, and lactose bioconversion are also thoroughly 
discussed. Finally, the work is summed-up with critical remarks and insightful opinions are directed 
in this important research area. © 2020 Elsevier B.V. 
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Multifunctional materials conjugated with near-infrared fluorescent organic 
molecules and their targeted cancer bioimaging potentialities 

Asgher M., Qamar S.A., Sadaf M., Iqbal H.M.N. 

Review 

Near-infrared fluorescent dyes based on small organic molecules are believed to have a great 
influence on cancer diagnosis at large and targeted cancer cell bioimaging, in particular. NIR dyes-
based organic molecules have notable characteristics features, such as high tissue penetration and 
low tissue autofluorescence in the NIR spectral region. Cancer targeted bioimaging relies 
significantly on the synthesis of highly specific molecular probes with excellent stability. Recently, 
NIR dyes have emerged as unique fluorescent probes for cancer bioimaging. These current 
advancements have overcome many limitations of conventional NIR probes e.g., poor 
photostability and hydrophilicity, insufficient stability and low quantum yield. The further 
potential lies in NIR dyes or NIR dyes-coated nanocarriers conjugated with cancer-specific ligand 
(e.g., peptides, antibodies, proteins or other small molecules). Multifunctional NIR dyes have 
synthesized, which efficiently accumulate in cancer cells without requiring chemical conjugation 
and also these dyes have presented novel photophysical and pharmaceutical properties for in vivo 
imaging. This review highlights the recently developed NIR dyes with novel applications in cancer 
bioimaging. We believe that these novel fluorophores will enhance our understanding of cancer 
imaging and pave a new road in cancer diagnosis and treatment. © 2020 IOP Publishing Ltd. 
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Multiparticle quantum plasmonics 

You C., Nellikka A.C., De Leon I., Magaña-Loaiza O.S. 

Review 

A single photon can be coupled to collective charge oscillations at the interfaces between metals 
and dielectrics forming a single surface plasmon. The electromagnetic near-fields induced by single 
surface plasmons offer new degrees of freedom to perform an exquisite control of complex 
quantum dynamics. Remarkably, the control of quantum systems represents one of the most 
significant challenges in the field of quantum photonics. Recently, there has been an enormous 
interest in using plasmonic systems to control multiphoton dynamics in complex photonic circuits. 
In this review, we discuss recent advances that unveil novel routes to control multiparticle 
quantum systems composed of multiple photons and plasmons. We describe important properties 
that characterize optical multiparticle systems such as their statistical quantum fluctuations and 
correlations. In this regard, we discuss the role that photon-plasmon interactions play in the 
manipulation of these fundamental properties for multiparticle systems. We also review recent 
works that show novel platforms to manipulate many-body light-matter interactions. In this spirit, 
the foundations that will allow nonexperts to understand new perspectives in multiparticle 
quantum plasmonics are described. First, we discuss the quantum statistical fluctuations of the 
electromagnetic field as well as the fundamentals of plasmonics and its quantum properties. This 
discussion is followed by a brief treatment of the dynamics that characterize complex multiparticle 
interactions. We apply these ideas to describe quantum interactions in photonic-plasmonic 
multiparticle quantum systems. We summarize the state-of-the-art in quantum devices that rely 
on plasmonic interactions. The review is concluded with our perspective on the future applications 
and challenges in this burgeoning field. © 2020 Chenglong You et al., published by De Gruyter, 
Berlin/Boston 2020. 
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Multivariate portfolio optimization under illiquid market prospects: a review 
of theoretical algorithms and practical techniques for liquidity risk 

management 

Al Janabi M.A.M. 

Review 

Purpose: This study aims to examine the theoretical foundations for multivariate portfolio 
optimization algorithms under illiquid market conditions. In this study, special emphasis is devoted 
to the application of a risk-engine, which is based on the contemporary concept of liquidity-
adjusted value-at-risk (LVaR), to multivariate optimization of investment portfolios. 
Design/methodology/approach: This paper examines the modeling parameters of LVaR technique 
under event market settings and discusses how to integrate asset liquidity risk into LVaR models. 
Finally, the authors discuss scenario optimization algorithms for the assessment of structured 
investment portfolios and present a detailed operational methodology for computer programming 
purposes and prospective research design with the backing of a graphical flowchart. Findings: To 
that end, the portfolio/risk manager can specify different closeout horizons and dependence 
measures and calculate the necessary LVaR and resulting investable portfolios. In addition, 
portfolio managers can compare the return/risk ratio and asset allocation of obtained investable 
portfolios with different liquidation horizons in relation to the conventional Markowitz´s mean-
variance approach. Practical implications: The examined optimization algorithms and modeling 
techniques have important practical applications for portfolio management and risk assessment, 
and can have many uses within machine learning and artificial intelligence, expert systems and 
smart financial applications, financial technology (FinTech), and within big data environments. In 
addition, it provide key real-world implications for portfolio/risk managers, treasury directors, risk 
management executives, policymakers and financial regulators to comply with the requirements 
of Basel III best practices on liquidly risk. Originality/value: The proposed optimization algorithms 
can aid in advancing portfolios selection and management in financial markets by assessing 
investable portfolios subject to meaningful operational and financial constraints. Furthermore, the 
robust risk-algorithms and portfolio optimization techniques can aid in solving some real-world 
dilemmas under stressed and adverse market conditions, such as the effect of liquidity when it 
dries up in financial and commodity markets, the impact of correlations factors when there is a 
switching in their signs and the integration of the influence of the nonlinear and non-normal 
distribution of assets’ returns in portfolio optimization and management. © 2020, Emerald 
Publishing Limited. 
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Nanostructured materials as a host matrix to develop robust peroxidases-
based nanobiocatalytic systems 

Bilal M., Ashraf S.S., Ferreira L.F.R., Cui J., Lou W.-Y., Franco M., Iqbal H.M.N. 

Review 

Nanostructured materials constitute an interesting and novel class of support matrices for the 
immobilization of peroxidase enzymes. Owing to the high surface area, robust mechanical 
stability, outstanding optical, thermal, and electrical properties, nanomaterials have been rightly 
perceived as immobilization matrices for enzyme immobilization with applications in diverse areas 
such as nano-biocatalysis, biosensing, drug delivery, antimicrobial activities, solar cells, and 
environmental protection. Many nano-scale materials have been employed as support matrices 
for the immobilization of different classes of enzymes. Nanobiocatalysts, enzymes immobilized on 
nano-size materials, are more stable, catalytically robust, and could be reused and recycled in 
multiple reaction cycles. In this review, we illustrate the unique structural/functional features and 
potentialities of nanomaterials-immobilized peroxidase enzymes in different biotechnological 
applications. After a comprehensive introduction to the immobilized enzymes and nanocarriers, 
the first section reviewed carbonaceous nanomaterials (carbon nanotube, graphene, and its 
derivatives) as a host matrix to constitute robust peroxidases-based nanobiocatalytic systems. The 
second half covers metallic nanomaterials (metals, and metal oxides) and some other novel 
materials as host carriers for peroxidases immobilization. The next section vetted the potential 
biotechnological applications of the resulted nanomaterials-immobilized robust peroxidases-based 
nanobiocatalytic systems. Concluding remarks, trends, and future recommendations for 
nanomaterial immobilized enzymes are also given. © 2020 Elsevier B.V. 
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Nanostructured materials for harnessing the power of horseradish 
peroxidase for tailored environmental applications 

Bilal M., Barceló D., Iqbal H.M.N. 

Review 

High catalytic efficiency, stereoselectivity, and sustainability outcomes of enzymes entice chemists 
for considering biocatalytic transformations to supplant conventional synthetic routes. As a green 
and versatile enzyme, horseradish peroxidase (HRP)–based enzymatic catalysis has been widely 
employed in a range of biological and chemical transformation processes. Nevertheless, like many 
other enzymes, HRP is likely to denature or destabilize in harsh realistic conditions due to its 
intrinsic fragile nature, which results in inevitably shortened lifespan and immensely high 
bioprocess cost. Enzyme immobilization has proven as a prospective strategy for improving their 
biocatalytic performance in continuous industrial processes. Nanostructured materials with huge 
accessible surface area, abundant porous structures, exceptional functionalities, and high chemical 
and mechanical stability have recently garnered intriguing research interests as novel kinds of 
supporting matrices for HRP immobilization. Many reported immobilized biocatalytic systems have 
demonstrated high catalytic performances than that to the free form of enzymes, such as 
enhanced enzyme efficiency, selectivity, stability, and repeatability due to the protective 
microenvironments provided by nanostructures. This review delineates an updated overview of 
HRP immobilization using an array of nanostructured materials. Furthermore, the general 
physicochemical aspects, improved catalytic attributes, and the robust practical implementations 
of engineered HRP-based catalytic cues are also discussed with suitable examples. To end, 
concluding remarks, challenges, and worthy suggestions/perspectives for future enzyme 
immobilization are also given. © 2020 Elsevier B.V. 
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Nanotechnology for COVID-19: Therapeutics and Vaccine Research 

Chauhan G., Madou M.J., Kalra S., Chopra V., Ghosh D., Martinez-Chapa S.O. 

Review 

The current global health threat by the novel coronavirus disease 2019 (COVID-19) requires an 
urgent deployment of advanced therapeutic options available. The role of nanotechnology is 
highly relevant to counter this "virus" nano enemy. Nano intervention is discussed in terms of 
designing effective nanocarriers to counter the conventional limitations of antiviral and biological 
therapeutics. This strategy directs the safe and effective delivery of available therapeutic options 
using engineered nanocarriers, blocking the initial interactions of viral spike glycoprotein with host 
cell surface receptors, and disruption of virion construction. Controlling and eliminating the spread 
and reoccurrence of this pandemic demands a safe and effective vaccine strategy. Nanocarriers 
have potential to design risk-free and effective immunization strategies for severe acute 
respiratory syndrome coronavirus 2 vaccine candidates such as protein constructs and nucleic 
acids. We discuss recent as well as ongoing nanotechnology-based therapeutic and prophylactic 
strategies to fight against this pandemic, outlining the key areas for nanoscientists to step in. © 
2020 American Chemical Society. All rights reserved. 
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New insights on unique features and role of nanostructured materials in 
cosmetics 

Bilal M., Iqbal H.M.N. 

Review 

The cosmetics industry has boomed in recent years as one of the markets that holds enormous 
growth potential. Among several industrial sectors, the cosmetics industry has considered 
nanotechnology-based principles and implemented in product management practices. Out of 1000 
registered products available on the global market, up to 13% were referred to as products for 
cosmetic use. A large number of nanoscale materials with unique physicochemical properties are 
currently being used in the cosmetics formulations or recommended for future use as nano-
systems or novel nanocarriers to encapsulate active ingredients for their efficient delivery through 
the skin barriers. These nano-systems have demonstrated potential in targeted-oriented drug 
delivery and offered remarkable features such as better stability, site-specificity, excellent 
encapsulation efficiency, prolonged action, enhanced skin penetration, and high drug-loading 
capability. Nevertheless, nanotoxicology research has raised concerns over the excessive use of 
nanomaterials/nanoparticles in cosmetics, as nanoparticles might enter the skin resulting in health 
problems. This review provides insights on the characteristic physicochemical features and the 
potential use of various nanostructured materials, including liposomes, noisome, nanoemulsions, 
nanoparticles, carbon nanomaterials (graphene, fullerenes), carbon nanotubes, dendrimers, and 
nanospheres in cosmeceuticals. Moreover, the regulatory aspects of nanomaterials in cosmetics, 
along with concluding remarks and outlook in this field, were also vetted. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Nutritional applications and beneficial health applications of green tea  
and l-theanine in some animal species: A review 

Alagawany M., Abd El-Hack M.E., Saeed M., Naveed M., Arain M.A., Arif M., Tiwari R., Khandia R., 
Khurana S.K., Karthik K., Yatoo M.I., Munjal A., Bhatt P., Sharun K., Iqbal H.M.N., Sun C., Dhama K. 

Review 

Green tea (Camellia sinensis) is a popular herbal plant with abundant health benefits, and thus, it 
has been used as a potent antioxidant for a long time. Based on the available literature, the 
diversity and the availability of multifunctional compounds in green tea offer its noteworthy 
potential against many diseases such as liver and heart diseases, inflammatory conditions and 
different metabolic syndromes. Owing to its bioactive constituents including caffeine, amino acids, 
l-theanine, polyphenols/flavonoids and carbohydrates among other potent molecules, green tea 
has many pharmacological and physiological effects. The effects of green tea include anti-
oxidative, anti-inflammatory, anti-arthritic, anti-stress, hypolipidaemic, hypocholesterolaemic, 
skin/collagen protective, hepatoprotective, anti-diabetic, anti-microbial, anti-infective, anti-
parasitic, anti-cancerous, inhibition of tumorigenesis and angiogenesis, anti-mutagenic, and 
memory and bone health-improving activities. Apart from its utilization in humans, green tea has 
also played a significant role in livestock production such as in dairy, piggery, goatry and poultry 
industries. Supplementation of animal feeds with green tea and its products is in line with the 
modern concepts of organic livestock production. Hence, incorporating green tea or green tea by-
products into the diet of poultry and other livestock can enhance the value of the products 
obtained from these animals. Herein, an effort is made to extend the knowledge on the 
importance and useful applications of green tea and its important constituents in animal 
production including poultry. This review will be a guideline for researchers and entrepreneurs 
who want to explore the utilization of feeds supplemented with green tea and green tea by-
products for the enhancement of livestock production. © 2019 Blackwell Verlag GmbH 
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Organizational adoption of 3D printing technology: a semisystematic 
literature review 

Ukobitz D.V. 

Review 

Purpose: Three-dimensional (3D) printing (3DP) offers a promising value proposition across 
multiple manufacturing industries. Despite the variety of production benefits the technology 
entails, its rate of adoption is still low compared to industry forecasts. In face of this challenge, 
industry as well as academia requires more information and guidance. This review aims to 
examine the characteristics of the existing body of research on the organizational adoption of 3DP 
as well as its underlying theoretical concepts. The most common criteria driving adoption will be 
derived, such as to facilitate the managerial decision-making process. Pathways for future research 
will be presented. Design/methodology/approach: This study underlies a bibliometric literature 
review and additionally applies content analysis to systematically investigate the existing body of 
research and group decision criteria along the four major pillars of strategic decision-making. 
Findings: The contributions of this paper are threefold. First, the bibliometric analysis reveals 
interesting aspects of the existing body of research. The most prominent characteristics of the 
contemporary literature are reflected along descriptive indicators, such as industry, method, 
model, origin, research outlet or adoption drivers, thus granting relevant insights into academia 
and practice. Second, the most notable adoption models are carefully analyzed on their inherent 
attributes and their application fit for the context of organizational 3DP adoption. Findings, for 
instance, revealed the dominance of diffusion of innovation (DOI) across the existing body of 
research and divulge that this construct is generally applied in combination with user-centered 
decision frameworks to yield more precise results. Third, an ample range of opportunities for 
future research are detected and thoroughly explained. Among others, the authors identified a 
clear lack of information on the impact environmental variables and contingency factors exerted 
on the organizational adoption of 3DP. Guidance in relation to the sourcing of industry data, usage 
of adoption frameworks and avenues for future scientific projects is supplied. Originality/value: 
This study represents the first semi-systematic literature review on the organizational adoption of 
3DP. Thus, it not only offers a valuable evaluation guide for potential adopters but also determines 
a future research agenda. © 2020, Desiree Valeria Ukobitz. 
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Origin of personalized medicine in pioneering, passionate, genomic research 

Barrera-Saldaña H.A. 

Review 

Personalized medicine, one of the main promises of the Human Genome Project (HGP) that began 
three decades ago, is now a new therapeutic paradigm. With its arrival the era of developing drugs 
to suit all patients, yet often having to withdraw a promising new one because a minority of 
patients was at risk, even though it had proved valuable for the majority was consigned to history 
as were trial-and-error strategies being the predominant means of tailoring therapy. But how did it 
originate and the earliest examples emerge? Is it true that the first personalized diagnostic test 
was the companion test for Herceptin®? This account of a remarkable journey from genomic and 
translational research to therapeutic and diagnostic innovations, describes how sequencing the 
human growth hormone (hGH) locus provided proof of principle for HGP-inspired personalized 
medicine. Sequencing this locus and the resultant biomanufacture of HGH and the development of 
a test capable of detecting which patients would benefit from its administration helped silence the 
skeptics who questioned the validity of such an approach. The associated companion diagnostic 
was created four years before the invention of the HercepTest® (registered as the first companion 
diagnostics ever developed). By cultivating genomic research with passion and pursuing its 
applications, we and many others contributed to the emergence of a new diagnostics industry, the 
discovery of better actionable gene-targets and to a revitalized pharmaceutical industry capable of 
developing safer and more effective therapies. In combination, these developments are beginning 
to fulfill the promise of the HGP, offering each patient the opportunity to adopt the right 
treatment at the correct dosage in an opportune manner. © 2019 The Author 
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Parabolic trough solar collectors: A general overview of technology, industrial 
applications, energy market, modeling, and standards 

Tagle-Salazar P.D., Nigam K.D.P., Rivera-Solorio C.I. 

Review 

Many innovative technologies have been developed around the world to meet its energy demands 
using renewable and nonrenewable resources. Solar energy is one of the most important 
emerging renewable energy resources in recent times. This study aims to present the state-of-the-
art of parabolic trough solar collector technology with a focus on different thermal performance 
analysis methods and components used in the fabrication of collector together with different 
construction materials and their properties. Further, its industrial applications (such as heating, 
cooling, or concentrating photovoltaics), solar energy conversion processes, and technological 
advancements in these areas are discussed. Guidelines on commercial software tools used for 
performance analysis of parabolic trough collectors, and international standards related to 
performance analysis, quality of materials, and durability of parabolic trough collectors are 
compiled. Finally, a market overview is presented to show the importance and feasibility of this 
technology. We believe the compilation of reviews related to the above aspects will further 
provide impetus for the development of this technology in the near future. © 2020 Pablo D. Tagle-
Salazar et al., published by De Gruyter. 
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Periprocedural elevated myocardial biomarkers and clinical outcomes 
following elective percutaneous coronary intervention: A comprehensive 

dose-response meta-analysis of 44,972 patients from 24 prospective studies 

Li Y., Pei H., Bulluck H., Zhou C., Hausenloy D.J. 

Review 

Aims: The optimal cut-off value of isolated cardiac biomarker elevation for defining prognostically 
important percutaneous coronary intervention (PCI)-related myocardial injury is not known. We 
performed a meta-analysis to evaluate the dose-response relationship between isolated cardiac 
biomarker elevations and the risk of all-cause mortality following elective PCI. Methods and 
results: Twenty-four prospective studies (44,972 patients) were included. Patients with an isolated 
elevation of cardiac biomarkers had an increased risk of all-cause mortality when compared to 
those with no elevations (cardiac troponin I: Odds ratio [OR] 1.42, 95% confidence interval [CI]: 
1.19- 1.69; creatine kinase-MB isoenzyme [CK-MB]: OR 1.43, 95% CI: 1.19-1.70). For the dose-
response analysis, elevations of cardiac troponin I >3x or CK-MB >1x the 99th percentile upper 
reference limit (URL) were associated with increased mortality (cardiac troponin I: OR 1.51, 95% 
CI: 1.05-2.17; CK-MB: OR 1.25, 95% CI: 1.05-1.48). The pooled OR of mortality for each 3xURL 
increment of cardiac troponin I or CK-MB was 1.33 (95% CI: 1.15-1.53) and 1.38 (95% CI: 1.30-
1.47). Conclusions: We found that a positive dose-response relationship between isolated cardiac 
troponin I and CK-MB with all-cause mortality and elevated cardiac troponin I >3x or CK-MB >1x 
the 99th percentile URL was associated with an increased risk of mortality. © Europa Digital & 
Publishing 2020. 
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Persistence, ecological risks, and oxidoreductases-assisted biocatalytic 
removal of triclosan from the aquatic environment 

Bilal M., Barceló D., Iqbal H.M.N. 

Review 

Triclosan (TCS) has been immensely employed in health care products and consumer items, as an 
active agent with fungicidal and bactericidal potentialities, such as soaps, sanitizers, tubes of 
toothpaste, deodorants, skin creams, and so on for over last five decades. The ultimate excretory 
route of TCS ends in our water matrices, thus has been frequently detected with ecological and 
human-health related matters and hazards. Bioactive residues of TCS reach into the key 
atmosphere compartment through numerous routes, such as (1) scarce or ineffective elimination 
or degradation throughout the treatment practices, (2) abandoned landfill leachates, (3) leakage 
from the discarded TCS-containing materials, and so on. Such persistence and occurrence of TCS or 
its degraded but bioactive residues have growing attentions. Its complete removal and/or 
effective prevention are still challenging tasks for safeguarding the environment. Owing to the 
highly effective catalytic and stability potential, enzyme-based bio-degradation approaches are 
considered an evocative substitute for TCS mitigation from environmental matrices. As compared 
to enzymes in their pristine form, immobilized enzymes, with unique catalytic, stability, selectivity, 
and reusability profile, are of supreme and strategic interest in environmental biotechnology. 
Herein, an effort has been made to signify the novel bio-catalytic and bio-degradation 
potentialities of various oxidoreductases, including laccases, and peroxidases including soybean 
peroxidase, versatile manganese peroxidase, and horseradish peroxidase with suitable examples. 
Following a brief introduction, the focus is given to the presence of TCS in the key atmosphere 
compartments. Potential sources, acquaintance, and hazardous influence of TCS are also discussed 
with recent and relevant examples. The second half shows the TCS removal/degradation 
potentialities of soluble enzyme-based catalytic systems and immobilized-enzyme-based catalytic 
systems. Finally, the concluding remarks, along with possible future directions are given in this 
significant research arena. © 2018 Elsevier B.V. 
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Pharmacological treatments for cutaneous manifestations  
of inherited ichthyoses 

Cortés H., Del Prado-Audelo M.L., Urbán-Morlán Z., Alcalá-Alcalá S., González-Torres M., Reyes-
Hernández O.D., González-Del Carmen M., Leyva-Gómez G. 

Review 

Inherited ichthyoses are a group of etiologically heterogeneous diseases that affect the function of 
the skin and that are classified as syndromic and non-syndromic entities. Irrespective of the type, 
all these disorders are generally produced by mutations in genes involved in a variety of cellular 
functions in the skin. These mutations lead to disruption of the stratum corneum and impairment 
of the skin barrier, producing clinical features such as hyperkeratosis, skin scaling, erythema, 
fissures, pruritus, inflammation, and skin pain. Despite advances in the knowledge of the 
pathogenesis of ichthyoses, there is, to our knowledge, no definitive cure for skin manifestations, 
and current treatments consist of moisturizers, emollients, and keratolytic agents. In this respect, 
the development of new formulations based on nanotechnology could be useful to enhance their 
therapeutic effectiveness. In this article, we provide a comprehensive description of 
pharmacological treatments for cutaneous manifestations in patients with inherited ichthyosis and 
discuss novel approaches with therapeutic potential for this purpose. Moreover, we offer an 
overview of toxicity concerns related to these treatments. © 2019, Springer-Verlag GmbH 
Germany, part of Springer Nature. 
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Phenolic compounds in mesoamerican fruits—Characterization, health 
potential and processing with innovative technologies 

Gómez-Maqueo A., Escobedo-Avellaneda Z., Welti-Chanes J. 

Review 

Diets rich in phenolic compounds have been associated to reducing the risk of metabolic 
syndrome and its derived disorders. Fruits are healthy components of the human diet because of 
their vitamin, mineral, fiber and phenolic profile. However, they have a short shelf-life which is 
limited by microbiological growth and enzymatic activity. Innovative preservation methods such as 
high hydrostatic pressure, pulsed electric fields, ultrasound, microwave, cold plasma and 
ultraviolet light have become popular for the processing of fruits because they can preserve 
nutritional quality. In this review, the phenolic profile and health potential of 38 Mesoamerican 
fruits were assessed. Phenolic compounds were classified based on their contribution to the diet 
as flavonoids, phenolic acids, tannin, lignins and stilbenoids. Due to this composition, fruits 
showed a wide range of bioactivities which included anti-inflammatory, anti-diabetic, anti-
hypertensive and anti-obesity activities, among others. Phenolic content in fruits submitted to 
innovative food processing technologies depended on parameters such as enzymatic activity, 
antioxidant capacity, microstructure integrity and cell viability. Innovative technologies could 
increase phenolic content while assuring microbiological safety by (i) promoting the release of 
bound phenolic compounds during processing and (ii) inducing the synthesis of phenolic 
compounds by activation of phenylpropanoid pathway during storage. © 2020 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Phosphorus magnetic resonance spectroscopy and imaging (31P-MRS/MRSI) 
as a window to brain and muscle metabolism: A review of the methods 

Santos-Díaz A., Noseworthy M.D. 

Review 

Phosphorus magnetic resonance spectroscopy and spectroscopic imaging (31P-MRS/MRSI) non-
invasively provide very important information regarding energy metabolism as they can detect 
high-energy metabolites and membrane phospholipids in vivo. They have repeatedly proven their 
utility in the study of healthy and disease conditions in skeletal muscle and brain tissue, as many 
disorders are related to imbalances in bioenergetics processes. However, they are not often used 
in a clinic setting, as there are technical challenges imposed by the low sensitivity and low 
concentration of metabolites leading to low signal to noise ratio (SNR), coarse spatial resolution 
and very long acquisition times. This paper presents an overview of the main techniques used for 
the acquisition, data reconstruction and processing of 31P-MRS/MRSI experiments with emphasis 
in methodological aspects, as well as some of their main applications in the study of skeletal 
muscle and brain tissue. Also, recent advances in the development of accelerated methods for 
acquisition of 31P-MR data are discussed. © 2020 
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Plant extracts as green corrosion inhibitors for different metal surfaces  
and corrosive media: A review 

Miralrio A., Vázquez A.E. 

Review 

Natural extracts have beenwidely used to protectmetalmaterials fromcorrosion. The efficiency of 
these extracts as corrosion inhibitors is commonly evaluated through electrochemical tests, which 
include techniques such as potentiodynamic polarization, electrochemical impedance 
spectroscopy, and weight loss measurement. The inhibition efficiency of different extract 
concentrations is a valuable indicator to obtain a clear outlook to choose an extract for a particular 
purpose. A complementary vision of the effectiveness of green extracts to inhibit the corrosion of 
metals is obtained by means of surface characterizations; atomic force microscopy, scanning 
electron microscopy, and X-ray photoelectron spectroscopy analysis are experimental techniques 
widely used for this purpose. Moreover, theoretical studies are usually addressed to elucidate the 
nature of the corrosion inhibitor-metal surface interactions. In addition, calculations have been 
employed to predict how other organic substances behave on metal surfaces and to provide 
experimental work with fresh proposals. This work reports a broad overview of the current state 
of the art research on the study of new extracts as corrosion inhibitors on metal surfaces in 
corrosive media. Most constituents obtained from plant extracts are adsorbed on the metal, 
following the Langmuir adsorption model. Electron-rich regions and heteroatoms have been found 
to be responsible for chemisorption on the metal surface, whereas physisorption is due to the 
polar regions of the inhibitor molecules. The plant extracts compiled in this work obtained 
corrosion inhibition efficiencies above 60%, most of them around 80-90%. The effect of 
concentration, extraction solvent, temperature, and immersion time were studied as well. 
Additional studies regarding plant extracts as corrosion inhibitors on metals are needed to 
produce solutions for industrial purposes. © 2020 by the authors. 
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Plant-based metal and metal alloy nanoparticle synthesis: a comprehensive 
mechanistic approach 

Oza G., Reyes-Calderón A., Mewada A., Arriaga L.G., Cabrera G.B., Luna D.E., Iqbal H.M.N., Sharon 
M., Sharma A. 

Review 

There are enormous methods such as physical, chemical, and biological, for the synthesis of 
metallic nanoparticles (MNPs), which has become a matter of focus among material scientists. 
Green chemistry-based MNP synthesis is an area, which has gained much importance presently 
due to their non-toxicity and monodispersed nanoparticle preparation methodologies. Among 
green synthesis methods, plants are considered as efficient candidates for nanoparticle synthesis. 
The meticulous formation of different sizes and shapes of the nanoparticles using plants has 
spurred encouraging interest. The rate kinetics and stability of nanoparticle synthesis are well 
studied as well as appreciated in the arena of materials. Their capability to sequester metal ions 
and fastidiously define the dimensions using a plethora of capping proteins such as glutathione 
and phytochelatins is intriguing giving it a monodispersed size. This review is a comprehensive 
understanding of the metal nanoparticles synthesized by plants and apprehends the mechanism of 
nanoparticle synthesis exhaustively. © 2019, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Plant-derived endoperoxides: structure, occurrence, and bioactivity 

Tamez-Fernández J.F., Melchor-Martínez E.M., Ibarra-Rivera T.R., Rivas-Galindo V.M. 

Review 

Endoperoxides have received widespread interest as a research topic due to its ubiquitous 
structure, which confers interesting biological properties. It has been demonstrated that some 
endoperoxides possess antimalarial, cytotoxic, anti-inflammatory, neuroprotective, antiparasitic, 
antitumor, and antimicrobial activities. The present review summarizes the current knowledge 
about the structure, occurrence, peroxide detection methods, stability, biosynthesis, and 
biological activities of 206 endoperoxides isolated from 1911 to 2019, found in 115 plant species 
belonging to 36 different plant families. Thirty-five new endoperoxides of different plant species 
have been reported since the last published review. In order to simplify our analysis, we classified 
plant endoperoxides considering the nature of the secondary metabolite. © 2020, Springer Nature 
B.V. 
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Pobreza y uso de crédito en los hogares rurales de México 

Mora-Rivera J., Van Gameren E., García-Mora F. 

Review 

In this paper we use data from the CONEVAL Rural Households Survey 2013 to estimate the impact 
of using a credit on multidimensional poverty of rural households. Applying treatment and 
multitreatment techniques, the results of this research show that the use of a credit reduces the 
probability of being poor. However, when implementing the multitreatment methodology, no 
differentiated impacts on poverty reduction by the type of credit used are identified. Overall, 
these findings allow us to suggest policy measures aimed at encouraging the inclusion in the 
financial system of households with greater social vulnerability and thereby reducing the poverty 
levels that an important segment of Mexican rural households suffers from. © 2020 Asociacion 
Cuadernos de Economia. All rights reserved. 
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Poly-3-hydroxybutyrate-based constructs with novel characteristics for drug 
delivery and tissue engineering applications—A review 

Sosa-Hernández J.E., Villalba-Rodríguez A.M., Romero-Castillo K.D., Zavala-Yoe R., Bilal M., 
Ramirez-Mendoza R.A., Parra-Saldivar R., Iqbal H.M.N. 

Review 

Herein, we reviewed polymeric constructs of polyhydroxyalkanoates (PHAs) at large and poly-3-
hydroxybutyrate (P3HB), in particular, for drug delivery and tissue engineering applications. 
Polymeric constructs that can efficiently respond to numerous variations in their surroundings 
have gained notable attention from different industrial sectors such as biomedical, clinical, 
pharmaceutical, and cosmeceutical. Among them, considerable importance is given to their drug 
delivery and tissue engineering applications. PHAs with peculiar reference to P3HB are gaining 
prominence attention as candidate materials with such requisite potentialities. The unique 
structural and functional characteristics of PHAs and P3HB are of supreme interest and being used 
to engineer novel constructs for efficient drug delivery and tissue regeneration purposes. So far, 
an array of methodological approaches, such as in vitro, in vivo, and ex vivo techniques have been 
exploited though using different materials with different geometries for a said purpose. However, 
a low-level production majorly limits their proper exploitation. Various physiochemical 
characteristics and production strategies have been introduced in this review. The data have been 
summarized on PHAs production by several microorganisms aiming to cover the scope of the last 
10 years. The present review highlights the recent applications of PHAs and P3HB-based 
constructs, such as micro/nanoparticles, biocomposite, nanofibers, and hydrogels as novel drug 
carries for regenerative medicine and tissue engineering. In summary, drug delivery and tissue 
engineering potentialities of PHAs and P3HB-based constructs are discussed with suitable 
examples and envisioned directions of future developments. © 2020 Society of Plastics Engineers 
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Potential environmental impacts of wind energy development:  
A global perspective 

Nazir M.S., Ali N., Bilal M., Iqbal H.M.N. 

Review 

After careful consideration of long-term economic crises and ecological impact of fossil resources, 
green and sustainable energy resources have gained preference. Wind energy has been endorsed 
as an emission-free, green, and sustainable, thus supported by state appropriations. However, 
many avian fatalities at utility-scale wind energy amenities, particularly along forested and 
habitations globally. These mortalities raise serious concerns about the increasing pace of 
projected wind energy development on ecological beings. This mini overview discusses current 
developments of wind energy developments, its increasing trend, and the adverse ecological 
impacts, that is, noise, visual, deforestation, and land erosion. Moreover, possible solutions to 
those aforementioned adverse ecological impacts on wind power production facilities are also 
given. In this context, considering the research needs, decision-makers, developers, and other 
stakeholders should work closely to standardize the policies to minimize the negative 
environmental impact of this natural source of energy. © 2020 Elsevier B.V. 
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Practical context of enzymatic treatment for wound healing:  
A secreted protease approach (review) 

Avila-Rodríguez M.I., Meléndez-Martínez D., Licona-Cassani C., Aguilar-Yañez J.M., Benavides J., 
Sánchez M.L. 

Review 

Skin wounds have been extensively studied as their healing represents a critical step towards 
achieving homeostasis following a traumatic event. Dependent on the severity of the damage, 
wounds are categorized as either acute or chronic. To date, chronic wounds have the highest 
economic impact as long term increases wound care costs. Chronic wounds affect 6.5 million 
patients in the United States with an annual estimated expense of $25 billion for the health care 
system. Among wound treatment categories, active wound care represents the fastest-growing 
category due to its specific actions and lower costs. Within this category, proteases from various 
sources have been used as successful agents in debridement wound care. The wound healing 
process is predominantly mediated by matrix metalloproteinases (MMPs) that, when 
dysregulated, result in defective wound healing. Therapeutic activity has been described for 
animal secretions including fish epithelial mucus, maggot secretory products and snake venom, 
which contain secreted proteases (SPs). No further alternatives for use, sources or types of 
proteases used for wound healing have been found in the literature to date. Through the present 
review, the context of enzymatic wound care alternatives will be discussed. In addition, substrate 
homology of SPs and human MMPs will be compared and contrasted. The purpose of these 
discussions is to identify and propose the stages of wound healing in which SPs may be used as 
therapeutic agents to improve the wound healing process. © 2020, Spandidos Publications. All 
rights reserved. 
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Process intensification education contributes to sustainable  
development goals. Part 1 

Fernandez Rivas D., Boffito D.C., Faria-Albanese J., Glassey J., Afraz N., Akse H., Boodhoo K.V.K., 
Bos R., Cantin J., (Emily) Chiang Y.W., Commenge J.-M., Dubois J.-L., Galli F., de Mussy J.P.G., 

Harmsen J., Kalra S., Keil F.J., Morales-Menendez R., Nava 

Review 

In 2015 all the United Nations (UN) member states adopted 17 sustainable development goals 
(UN-SDG) as part of the 2030 Agenda, which is a 15-year plan to meet ambitious targets to 
eradicate poverty, protect the environment, and improve the quality of life around the world. 
Although the global community has progressed, the pace of implementation must accelerate to 
reach the UN-SDG time-line. For this to happen, professionals, institutions, companies, 
governments and the general public must become cognizant of the challenges that our world faces 
and the potential technological solutions at hand, including those provided by chemical 
engineering. Process intensification (PI) is a recent engineering approach with demonstrated 
potential to significantly improve process efficiency and safety while reducing cost. It offers 
opportunities for attaining the UN-SDG goals in a cost-effective and timely manner. However, the 
pedagogical tools to educate undergraduate, graduate students, and professionals active in the 
field of PI lack clarity and focus. This paper sets out the state-of-the-art, main discussion points 
and guidelines for enhanced PI teaching, deliberated by experts in PI with either an academic or 
industrial background, as well as representatives from government and specialists in pedagogy 
gathered at the Lorentz Center (Leiden, The Netherlands) in June 2019 with the aim of uniting the 
efforts on education in PI and produce guidelines. In this Part 1, we discuss the societal and 
industrial needs for an educational strategy in the framework of PI. The terminology and 
background information on PI, related to educational implementation in industry and academia, 
are provided as a preamble to Part 2, which presents practical examples that will help educating 
on Process Intensification. © 2020 Institution of Chemical Engineers 
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Progress and Challenges in PEGylated Proteins Downstream Processing:  
A Review of the Last 8 Years 

Ramos-de-la-Peña A.M., Aguilar O. 

Review 

PEGylation is a well-known process in the bio-pharmaceutical industry mainly due to its great 
performance in increasing blood circulation half-life of peptides and proteins for health purposes. 
More than 40 years have been devoted to the study of derived products from PEGylation reaction 
[native, mono-, di-, multi- PEGylated proteins and unreacted poly(ethylene glycol) (PEG)]. Despite 
the lack of selectivity and randomness of PEG chains attachment have been overcome by site-
specific PEGylation, several drugs that are currently in the market are obtained by means of 
random PEGylation. In the context of downstream processing, separation of mono-PEGylated 
forms and their isomers is still a challenge. The growing demand of PEGylated drugs in the 
pharmaceutical industry requires simple, robust, cost effective and efficient methods for the 
purification process. The aim of this review is to provide an updated revision along the last 8 years 
of the methods for the fractionation of PEGylated proteins relative to other contaminant proteins, 
n-PEGylated forms and their isomers. Chromatographic methods including size exclusion, ion 
exchange, reversed phase HPLC and affinity have been enlisted. Non-chromatographic 
complementary techniques such as aqueous two-phase systems and electrophoresis also have 
been included in this compilation. © 2019, Springer Nature B.V. 

Ramos-de-la-Peña A.M., Aguilar O., (2020). Progress and Challenges in PEGylated Proteins Downstream 
Processing: A Review of the Last 8 Years. Proceedings of: International Journal of Peptide Research and 
Therapeutics, vol. 26, pp. 333-348, Springer, ISSN: 15733149



Prospective evaluation of improving fluoroquinolone exposure using 
centralised therapeutic drug monitoring (TDM) in patients with tuberculosis 

(PERFECT): A study protocol of a prospective multicentre cohort study 

Van Den Elsen S.H.J., Sturkenboom M.G.G., Akkerman O., Akkerman O., Barkane L., Bruchfeld J., 
Bruchfeld J., Eather G., Heysell S.K., Hurevich H., Kuksa L., Kunst H., Kuhlin J., Kuhlin J., Manika K., 

Moschos C., Mpagama S.G., Muñoz Torrico M., Skrahina A., 

Review 

Introduction Global multidrug-resistant tuberculosis (MDR-TB) treatment success rates remain 
suboptimal. Highly active WHO group A drugs moxifloxacin and levofloxacin show intraindividual 
and interindividual pharmacokinetic variability which can cause low drug exposure. Therefore, 
therapeutic drug monitoring (TDM) of fluoroquinolones is recommended to personalise the drug 
dosage, aiming to prevent the development of drug resistance and optimise treatment. However, 
TDM is considered laborious and expensive, and the clinical benefit in MDR-TB has not been 
extensively studied. This observational multicentre study aims to determine the feasibility of 
centralised TDM and to investigate the impact of fluoroquinolone TDM on sputum conversion 
rates in patients with MDR-TB compared with historical controls. Methods and analysis Patients 
aged 18 years or older with sputum smear and culture-positive pulmonary MDR-TB will be eligible 
for inclusion. Patients receiving TDM using a limited sampling strategy (t=0 and t=5 hours) will be 
matched to historical controls without TDM in a 1:2 ratio. Sample analysis and dosing advice will 
be performed in a centralised laboratory. Centralised TDM will be considered feasible if >80% of 
the dosing recommendations are returned within 7 days after sampling and 100% within 14 days. 
The number of patients who are sputum smear and culture-negative after 2 months of treatment 
will be determined in the prospective TDM group and will be compared with the control group 
without TDM to determine the impact of TDM. Ethics and dissemination Ethical clearance was 
obtained by the ethical review committees of the 10 participating hospitals according to local 
procedures or is pending (online supplementary file 1). Patients will be included after obtaining 
written informed consent. We aim to publish the study results in a peer-reviewed journal. Trial 
registration number ClinicalTrials.gov Registry (NCT03409315). © Author(s) (or their employer(s)) 
2020. Re-use permitted under CC BY-NC. No commercial re-use. See rights and permissions. 
Published by BMJ. 
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Psychobiotics: Mechanisms of action, evaluation methods and effectiveness 
in applications with food products 

Del Toro-Barbosa M., Hurtado-Romero A., Garcia-Amezquita L.E., García-Cayuela T. 

Review 

The gut-brain-microbiota axis consists of a bilateral communication system that enables gut 
microbes to interact with the brain, and the latter with the gut. Gut bacteria influence behavior, 
and both depression and anxiety symptoms are directly associated with alterations in the 
microbiota. Psychobiotics are defined as probiotics that confer mental health benefits to the host 
when ingested in a particular quantity through interaction with commensal gut bacteria. The 
action mechanisms by which bacteria exert their psychobiotic potential has not been completely 
elucidated. However, it has been found that these bacteria provide their benefits mostly through 
the hypothalamic-pituitary-adrenal (HPA) axis, the immune response and inflammation, and 
through the production of neurohormones and neurotransmitters. This review aims to explore the 
different approaches to evaluate the psychobiotic potential of several bacterial strains and 
fermented products. The reviewed literature suggests that the consumption of psychobiotics 
could be considered as a viable option to both look after and restore mental health, without 
undesired secondary effects, and presenting a lower risk of allergies and less dependence 
compared to psychotropic drugs. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Recent advances in therapeutic modalities and vaccines to counter  
COVID-19/SARS-CoV-2 

Bilal M., Iqbal H.M.N. 

Review 

The novel coronavirus disease (COVID-19) caused by Severe Acute Respiratory Syndrome 
Coronavirus-2 (SARS-CoV-2) has rapidly spread across the world. This resulted an alarming number 
of fatalities with millions of confirmed infected cases, pretending severe public health, economic, 
and social threats. There is no specific therapeutic drugs or licensed vaccines or treatments to fight 
against lethal COVID-19 infections. Given the significant threats of COVID-19, the global 
organizations are racing to identify epidemiological and pathogenic mechanisms of COVID-19 to 
find treatment regimens and effective therapeutic modalities for future prevention. Herein, we 
reviewed the therapeutic interventions and vaccines for COVID-19 based on the existing 
knowledge and understanding of similar coronaviruses, including MERS-CoV and SARS-CoV. The 
information constitutes a paramount intellectual basis to sustenance ongoing research for the 
discovery of vaccines and therapeutic agents. This review signifies the most available frontiers in 
the viral vaccine development approaches to counter the COVID-19/SARS-CoV-2. © 2020 Taylor & 
Francis Group, LLC. 
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Recent trends on density functional theory-assisted calculations of structures 
and properties of metal-organic frameworks and metal-organic frameworks-

derived nanocarbons 

Kharissova O.V., Kharisov B.I., González L.T. 

Review 

Metal-organic frameworks (MOFs) possess tuneable properties and a variety of important 
applications in the areas of catalysis, adsorption, gas storage, and separation, among others. 
Herein, recent computational studies by density functional theory (DFT) applied for simulations of 
MOF structure and complex architecture determination, prediction of properties, and 
computational characterization, including large-scale screening and geometrical properties of 
hypothetical MOFs, diffusion and adsorption processes in MOFs, are reviewed. DFT calculations 
have been applied in the MOF area to study chemical stability; mechanical, photophysical, optical, 
and magnetic properties; photoluminescence; porosity; and semiconductor or metallic character. 
The prediction of MOF analogs with open-metal sites, studies of chemical bonding and the 
prediction of energies by quantum mechanics allows reducing experimental efforts in the creation 
of MOF/polymer membranes, adsorbents for CO2 uptake, separation of C2H2/CH4, C2H2/CO2, 
and inert gases, radionuclides sequestration, and water adsorption, as well as other promising 
advances. For the MOF-derived carbons, a lack of profound DFT investigations is currently 
observed, being mainly restricted to the electrocatalysis area (nitrogen reduction reaction, oxygen 
evolution reaction, and hydrogen evolution reaction), resulting applications in batteries and other 
storage devices, CO2 sequestration, and absorbance of organic substances. © 2020 Materials 
Research Society. 
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Hypercholesterolemia: A Global Call to Action 
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Al-Rasadi K., Badimon L., Bernal L.M., Bogsrud M.P., Braun L.T., Brunham L., Catapano A.L., 

Čillíková K., Corral P., Cuevas R., Defesche J.C., Descamps O.S., 

Review 

Importance: Familial hypercholesterolemia (FH) is an underdiagnosed and undertreated genetic 
disorder that leads to premature morbidity and mortality due to atherosclerotic cardiovascular 
disease. Familial hypercholesterolemia affects 1 in 200 to 250 people around the world of every 
race and ethnicity. The lack of general awareness of FH among the public and medical community 
has resulted in only 10% of the FH population being diagnosed and adequately treated. The World 
Health Organization recognized FH as a public health priority in 1998 during a consultation 
meeting in Geneva, Switzerland. The World Health Organization report highlighted 11 
recommendations to address FH worldwide, from diagnosis and treatment to family screening and 
education. Research since the 1998 report has increased understanding and awareness of FH, 
particularly in specialty areas, such as cardiology and lipidology. However, in the past 20 years, 
there has been little progress in implementing the 11 recommendations to prevent premature 
atherosclerotic cardiovascular disease in an entire generation of families with FH. Observations: In 
2018, the Familial Hypercholesterolemia Foundation and the World Heart Federation convened 
the international FH community to update the 11 recommendations. Two meetings were held: 
one at the 2018 FH Foundation Global Summit and the other during the 2018 World Congress of 
Cardiology and Cardiovascular Health. Each meeting served as a platform for the FH community to 
examine the original recommendations, assess the gaps, and provide commentary on the revised 
recommendations. The Global Call to Action on Familial Hypercholesterolemia thus represents 
individuals with FH, advocacy leaders, scientific experts, policy makers, and the original authors of 
the 1998 World Health Organization report. Attendees from 40 countries brought perspectives on 
FH from low-, middle-, and high-income regions. Tables listing country-specific government 
support for FH care, existing country-specific and international FH scientific statements and 
guidelines, country-specific and international FH registries, and known FH advocacy organizations 
around the world were created. Conclusions and Relevance: By adopting the 9 updated public 
policy recommendations created for this document, covering awareness; advocacy; screening, 
testing, and diagnosis; treatment; family-based care; registries; research; and cost and value, 
individual countries have the opportunity to prevent atherosclerotic heart disease in their citizens 
carrying a gene associated with FH and, likely, all those with severe hypercholesterolemia as well. 
© 2019 American Medical Association. All rights reserved. 
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Regulation of Myosin Light-Chain Phosphatase Activity to Generate Airway 
Smooth Muscle Hypercontractility 

Álvarez-Santos M.D., Álvarez-González M., Estrada-Soto S., Bazán-Perkins B. 

Review 

Smooth muscle is a central structure involved in the regulation of airway tone. In addition, it plays 
an important role in the development of some pathologies generated by alterations in 
contraction, such as hypercontractility and the airway hyperresponsiveness observed in asthma. 
The molecular processes associated with smooth muscle contraction are centered around myosin 
light chain (MLC) phosphorylation, which is controlled by a balance in the activity of myosin light-
chain kinase (MLCK) and myosin light-chain phosphatase (MLCP). MLCK activation depends on 
increasing concentrations of intracellular Ca2+, while MLCP activation is independent of Ca2+. 
MLCP contains a phosphatase subunit (PP1c) that is regulated through myosin phosphatase target 
subunit 1 (MYPT1) and other subunits, such as glycogen-associated regulatory subunit and myosin-
binding subunit 85 kDa. Interestingly, MLCP inhibition may contribute to exacerbation of smooth 
muscle contraction by increasing MLC phosphorylation to induce hypercontractility. Many 
pathways inhibiting MLCP activity in airway smooth muscle have been proposed and are focused 
on inhibition of PP1c, inhibitory phosphorylation of MYPT1 and dissociation of the PP1c-MYPT1 
complex. © Copyright © 2020 Álvarez-Santos, Álvarez-González, Estrada-Soto and Bazán-Perkins. 
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Remnant lipoproteins: Are they equal to or more atherogenic than LDL? 

Salinas C.A.A., Chapman M.J. 

Review 

Purpose of reviewTo critically appraise new insights into the biology of remnant lipoproteins and 
their putative role in the pathophysiology of atherosclerotic cardiovascular disease, and to 
compare the atherogenicity of remnant particles with that of low-density lipoproteins 
(LDL).Recent findingsNew in-vivo stable isotope tracer studies of the kinetics of apoB48 and 
apoB100-containing lipoproteins in postprandial conditions have revealed that apoB48-containing 
very low-density lipoproteins (VLDL) accumulated markedly in hypertriglyceridemic patients. 
These intestinally-derived particles were cleared slowly, and represented up to 25% of circulating 
VLDL; as part of the remnant particle population, they may increase cardiovascular risk. 
Importantly, the PCSK9 inhibitor, evolocumab, was shown to reduce remnant levels (-29%) during 
the postprandial period in diabetic patients on statin therapy - an effect which may be additive to 
that of LDL-cholesterol reduction in conferring cardiovascular benefit. In recent Mendelian 
randomization studies, the effect of lowering triglyceride-rich lipoproteins or LDL-cholesterol 
translated to similar clinical benefit per unit of apoB. Finally, in randomized trials involving statin-
treated patients with atherosclerotic cardiovascular disease, remnant cholesterol levels were 
associated with coronary atheroma progression independently of LDL-
cholesterol.SummaryOverall, data from observational studies in large cohorts, Mendelian 
randomization studies, meta-regression analyses, and post-hoc analyses of randomized trials are 
consistent with the contention that remnants are highly atherogenic particles and contribute to 
the atherosclerotic burden in an equivalent manner to that of LDL. © 2020 Lippincott Williams and 
Wilkins. All rights reserved. 
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Remote Ischemic Conditioning in Emergency Medicine - Clinical Frontiers and 
Research Opportunities 

Ho A.F.W., Chong J., Ong M.E.H., Hausenloy D.J. 

Review 

Time-critical acute ischemic conditions such as ST-elevation myocardial infarction and acute 
ischemic stroke are staples in Emergency Medicine practice. While timely reperfusion therapy is a 
priority, the resultant acute ischemia/reperfusion injury contributes to significant mortality and 
morbidity. Among therapeutics targeting ischemia/reperfusion injury (IRI), remote ischemic 
conditioning (RIC) has emerged as the most promising.RIC, which consists of repetitive inflation 
and deflation of a pneumatic cuff on a limb, was first demonstrated to have protective effect on 
IRI through various neural and humoral mechanisms. Its attractiveness stems from its simplicity, 
low-cost, safety, and efficacy, while at the same time it does not impede reperfusion treatment. 
There is now good evidence for RIC as an effective adjunct to reperfusion in ST-elevation 
myocardial infarction patients for improving clinical outcomes. For other applications such as 
acute ischemic stroke, subarachnoid hemorrhage, traumatic brain injury, cardiac arrest, and spinal 
injury, there is varying level of evidence.This review aims to describe the RIC phenomenon, briefly 
recount its historical development, and appraise the experimental and clinical evidence for RIC in 
selected emergency conditions. Finally, it describes the practical issues with RIC clinical application 
and research in Emergency Medicine. Copyright © 2019 by the Shock Society. 
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Retention of Ascorbic Acid, Retinol, β-Carotene, and α-Tocopherol in Milk 
Subjected to Pressure-Assisted Thermal Processing (PATP) 

de la Cruz Quiroz R., Chotyakul N., Saraiva J.A., Lamela C.P., Torres J.A. 

Review 

Thermal treatments can cause undesirable sensory quality and nutritional changes in food, 
whereas high-quality retention has been widely reported for high-pressure processing (HPP). The 
aim of this study was to assess the retention of whole-fat milk vitamins after pressure-assisted 
thermal processing (PATP). The retention of ascorbic acid (AA), retinol, β-carotene, and α-
tocopherol was determined by HPLC after 0.5 to 10 min treatments at 46 to 75 °C and 95 to 705 
MPa. AA content was particularly sensitive to PATP treatments, particularly at 705 MPa and 75 °C 
for 5 min, reaching a loss of 55.1 ± 0.9%. Liposoluble vitamin losses were much lower than those 
observed for AA. For all treatments, retinol loss remained below 10.2 ± 1.7% and it was 
independent of the processing times tested (0.5, 5, and 10 min) for treatments at 400 MPa and 75 
°C with losses of 6.3 ± 1.3, 6.1 ± 1.5, and 8.1 ± 3.2%, respectively. For PATP treatments at 75 °C, 5 
min, and 95–705 MPa, α-tocopherol losses were minor and ranging from 5.0 ± 2.1 to 6.4 ± 0.6%. 
These values were similar to those observed after conventional thermal pasteurization. Low β-
carotene losses were also observed at 75 °C for all PATP treatments with losses of −0.6 ± 2.9 to 4.4 
± 0.5% for 95–705 MPa/5 min and 2.4 ± 0.3 to 4.9 ± 2.1% for 400 MPa/0.5–10 min treatments. This 
study showed that in whole-fat milk subjected to PATP treatments, AA is significantly more 
sensitive than retinol, β-carotene, and α-tocopherol. © 2020, Springer Science+Business Media, 
LLC, part of Springer Nature. 
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Review of hereditary and acquired rare choreas 

Martinez-Ramirez D., Walker R.H., Rodríguez-Violante M., Gatto E.M., Rare Movement Disorders 
Study Group of International Parkinson's Disease Movement Disorders Society 

Review 

Background: Movement disorders are often a prominent part of the phenotype of many 
neurologic rare diseases. In order to promote awareness and diagnosis of these rare diseases, the 
International Parkinson’s and Movement Disorders Society Rare Movement Disorders Study Group 
provides updates on rare movement disorders. Methods: In this narrative review, we discuss the 
differential diagnosis of the rare disorders that can cause chorea. Results: Although the most 
common causes of chorea are hereditary, it is critical to identify acquired or symptomatic choreas 
since these are potentially treatable conditions. Disorders of metabolism and mitochondrial 
cytopathies can also be associated with chorea. Discussion: The present review discusses clues to 
the diagnosis of chorea of various etiologies. Authors propose algorithms to help the clinician in 
the diagnosis of these rare disorders. © 2020 The Author(s). 
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Robust natural ultraviolet filters from marine ecosystems for the formulation 
of environmental friendlier bio-sunscreens 

Amador-Castro F., Rodriguez-Martinez V., Carrillo-Nieves D. 

Review 

Ultraviolet radiation (UVR) has detrimental effects on human health. It induces oxidative stress, 
deregulates signaling mechanisms, and produces DNA mutations, factors that ultimately can lead 
to the development of skin cancer. Therefore, reducing exposure to UVR is of major importance. 
Among available measures to diminish exposure is the use of sunscreens. However, recent studies 
indicate that several of the currently used filters have adverse effects on marine ecosystems and 
human health. This situation leads to the search for new photoprotective compounds that, apart 
from offering protection, are environmentally friendly. The answer may lie in the same marine 
ecosystems since molecules such as mycosporine-like amino acids (MAAs) and scytonemin can 
serve as the defense system of some marine organisms against UVR. This review will discuss the 
harmful effects of UVR and the mechanisms that microalgae have developed to cope with it. Then 
it will focus on the biological distribution, characteristics, extraction, and purification methods of 
MAAs and scytonemin molecules to finally assess its potential as new filters for sunscreen 
formulation. © 2020 
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Roles of NRF2 in liver diseases: Molecular, pharmacological,  
and epigenetic aspects 

Galicia-moreno M., Lucano-landeros S., Monroy-ramirez H.C., Silva-gomez J., Gutierrez-Cuevas J., 
Santos A., Armendariz-borunda J. 

Review 

Liver diseases represent a critical health problem with 2 million deaths worldwide per year, mainly 
due to cirrhosis and its complications. Oxidative stress plays an important role in the development 
of liver diseases. In order to maintain an adequate homeostasis, there must be a balance between 
free radicals and antioxidant mediators. Nuclear factor erythroid 2-related factor (Nrf2) and its 
negative regulator Kelch-like ECH-associated protein 1 (Keap1) comprise a defense mechanism 
against oxidative stress damage, and growing evidence considers this signaling pathway as a key 
pharmacological target for the treatment of liver diseases. In this review, we provide detailed and 
updated evidence regarding Nrf2 and its involvement in the development of the main liver 
diseases such as alcoholic liver damage, viral hepatitis, steatosis, steatohepatitis, cholestatic 
damage, and liver cancer. The molecular and cellular mechanisms of Nrf2 cellular signaling are 
elaborated, along with key and relevant antioxidant drugs, and mechanisms on how Keap1/Nrf2 
modulation can positively affect the therapeutic response are described. Finally, exciting recent 
findings about epigenetic modifications and their link with regulation of Keap1/Nrf2 signaling are 
outlined. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Safety of administering live vaccines during pregnancy: A systematic review 
and meta-analysis of pregnancy outcomes 

Laris-González A., Bernal-Serrano D., Jarde A., Kampmann B. 

Review 

Live-attenuated vaccines (LAV) are currently contraindicated during pregnancy, given uncertain 
safety records for the mother–infant pair. LAV might, however, play an important role to protect 
them against serious emerging diseases, such as Ebola and Lassa fever. For this systematic review 
we searched relevant databases to identify studies published up to November 2019. Controlled 
observational studies reporting pregnancy outcomes after maternal immunization with LAV were 
included. The ROBINS-I tool was used to assess risk of bias. Pooled odds ratios (OR) were obtained 
under a random-effects model. Of 2831 studies identified, fifteen fulfilled inclusion criteria. 
Smallpox, rubella, poliovirus, yellow fever and dengue vaccines were assessed in these studies. No 
association was found between vaccination and miscarriage (OR 0.98, 95% CI 0.87–1.10), stillbirth 
(OR 1.04, 95% CI 0.74–1.48), malformations (OR 1.09, 95% CI 0.98–1.21), prematurity (OR 0.99, 
95% CI 0.90–1.08) or neonatal death (OR 1.06, 95% CI 0.68–1.65) overall. However, increased odds 
of malformations (OR 1.24; 95% CI 1.03– 1.49) and miscarriage after first trimester immunization 
(OR 4.82; 95% CI 2.38–9.77) was found for smallpox vaccine. Thus, we did not find evidence of 
harm related to LAV other than smallpox with regards to pregnancy outcomes, but quality of 
evidence was very low. Overall risks appear to be small and have to be balanced against potential 
benefits for the mother-infant pair. © 2020 by the authors. Licensee MDPI, Basel, Switzerland. 
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Social appropriation of knowledge as a key factor for local development  
and open innovation: A systematic review 

Romero-Rodríguez J.-M., Ramírez-Montoya M.-S., Aznar-Díaz I., Hinojo-Lucena F.-J. 

Review 

The social appropriation of knowledge is an emerging descriptor in political agendas, since it drives 
social development and innovation. The relevance of this strategy lies mainly in the fact that 
scientific knowledge is made available to the population for its use and application. The purposes 
of this study were to identify the context and purpose presented by the experiences of social 
appropriation of knowledge, and to analyze the linkage of the experiences with the sectors that 
make up the pentahelix. To this end, a systematic review methodology was proposed in the Web 
of Science (WOS) and SCOPUS. Following the application of the inclusion and exclusion criteria, a 
total of 14 articles were analyzed. The results showed the emergence of this term, the 
geographical location of all experiences in Latin America, and the diversity of application of 
knowledge to favor local development. At the same time, it is shown that the institutions 
belonging to the government have developed experiences of social appropriation of knowledge in 
all other sectors of the pentahelix. Finally, we discuss the findings and implications of this study 
that showed the diverse experiences of social appropriation of knowledge and investigated this 
concept in connection to open science. © 2020 by the authors. 
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Spontaneous intracranial hypotension: key features for a frequently 
misdiagnosed disorder 

Perez-Vega C., Robles-Lomelin P., Robles-Lomelin I., Garcia Navarro V. 

Review 

Spontaneous intracranial hypotension (SIH) is a rare neurological condition caused by low 
cerebrospinal fluid (CSF) volume, most commonly due to a CSF leak. The most common presenting 
symptom is an orthostatic headache, but some patients may present with atypical neurological 
manifestations such as cranial nerve palsies, an altered mental status, and movement disorders, 
which complicate the clinical diagnosis. Therefore, the diagnosis is based on the combination of 
clinical signs and symptoms, neuroimaging, and/or a low cerebrospinal fluid pressure. In this 
review, we describe the wide variety of neurological manifestations and complications seen in 
patients with SIH as well as the most common features described on imaging studies, including 
both subjective and objective measurements, in order to lead the clinician to a correct diagnosis. 
The prompt and correct management of patients with SIH will help prevent the development of 
life-threatening complications, such as subdural hematomas, cerebral venous thrombosis, and 
coma, and avoid unnecessary invasive procedures. © 2020, Fondazione Società Italiana di 
Neurologia. 
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State-of-the-art exosome loading and functionalization techniques  
for enhanced therapeutics: a review 

Donoso-Quezada J., Ayala-Mar S., González-Valdez J. 

Review 

Exosomes are a subpopulation of cell membrane-derived vesicles which play an essential role in 
cellular communication. In recent years, several studies have exploited the natural properties of 
exosomes as nanocarriers for several applications such as immunotherapy or drug delivery. 
Consequently, numerous techniques have been developed to improve their immunogenicity, drug 
loading efficiency, or targeting. Nonetheless, to date, there is no consensus on which technique 
results in more advantages for this purpose. In this context, this review discusses the currently 
used methodologies regarding traditional and engineered exosome loading and targeting 
techniques. Here, we focus on the advantages and disadvantages of each method while discussing 
some results obtained in relevant reports. Although there is a lack of evidence regarding the 
effects of exogenous exosomes in humans and several limitations in exosome isolation and 
purification techniques at the large-scale exist, the formulation of new exosome-based 
therapeutics is in the spotlight. Therefore, the development of more efficient functionalization 
techniques is required to reduce the potential risks associated with the clinical use of these 
vesicles. © 2020, © 2020 Informa UK Limited, trading as Taylor & Francis Group. 
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State-of-the-art strategies and applied perspectives of enzyme biocatalysis  
in food sector — current status and future trends 

Bilal M., Iqbal H.M.N. 

Review 

With the recent progress in biotechnology, a wide variety of novel enzymes with unique 
physicochemical properties and diverse applications has been introduced, and new application list 
continues to extend in the future. Enzymes obtained from microorganisms, including bacteria, 
fungi, yeast are widely applied in numerous food formulations for intensifying their texture and 
taste. Owing to several desirable characteristics such as easy, cost-efficient and stable production, 
microbial-derived enzymes are preferred source in contrast to animals or plants. Enzymatic 
processes have a considerable impact in controlling the characteristics such as (1) physiochemical 
properties, (2) rheological functionalities, (3) facile process as compared to the chemical-based 
processing, (4) no or minimal consumption of harsh chemicals, (5) overall cost-effective ratio, (6) 
sensory and flavor qualities, and (7) intensifying the stability, shelf life and overall quality of the 
product, etc. in the food industry. Also, enzyme-catalyzed processing has also been designed for 
new food applications such as extraction of bioactive compounds, nutrient-rich and texture 
improved foods production, and eliminating food safety hazards. Herein, we reviewed recent 
applications of food-processing enzymes and highlighted promising technologies to diversify their 
application range in food industries. Immobilization technology enabled biocatalysts to be used 
cost-effectively due to reusability with negligible or no activity loss. Integrated progress in novel 
enzyme discovery, and recombinant DNA technology, as well as protein engineering and 
bioprocess engineering strategies, are believed to rapidly propagate biocatalysis at industrial-scale 
food processing or green and sustainable chemical manufacturing. © 2019 Taylor & Francis Group, 
LLC. 
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Strategic measures for food processing and manufacturing facilities  
to combat coronavirus pandemic (COVID-19) 

Shahbaz M., Bilal M., Akhlaq M., Moiz A., Zubair S., Iqbal H.M.N. 

Review 

Coronavirus pandemic (Covid-19) leaves wide-ranging and catastrophic effects at normal ways of 
living, has disturbed the global food supply chain, and have a damaging impact on food security as 
well. Food industry and the government should come together to ensure that the food sector 
should remain open for consistent and unhindered production of food, so consumers have 
continued access to safe, healthy, and nutritious food during this pandemic. As the countries 
combat coronavirus pandemic, the food sector must keep gears of food processing and 
manufacturing moving on to avoid food shortage in the market. To continue the production and 
supply of safe food at the sites, the food processing and manufacturing facilities have the same 
level of health challenges which may pose hurdles to consistently of food production. To prevent 
such issues and critical situation, the food industry needs to take on specific precautions for site 
and employees to keep them safe and healthy. By appropriately maintaining the food safety 
systems and with special consideration to combat coronavirus transmission at premises and 
among employees can help food facilities to not disrupt the flow of manufactured food products 
and ingredients including food packaging material. Food facilities should strictly monitor staff 
health, personnel hygiene, and appropriate use of personnel protective equipment at the site 
entrance and during working and should adopt restrictive visitor policies including suppliers and 
contractors. Cleaning and disinfection of frequent and high touch points with approved chemicals 
and sanitizers with defined frequencies and practicing social distances and employee optimization 
during shifts can be helpful to prevent the spread of coronavirus. The management should limit 
their visits to the site and monitor the activities by CCTV cameras and food safety audits can be 
conducted with the use of remote auditing tools. Finally, the facilities should be vigilant to monitor 
the temperature of staff, employees and visitors, supplier, or contractor to identify if there may 
any sick person to avoid further spread of coronavirus and shall report to concerned health 
authorities if anyone symptoms matching with COVID-19. © 2020 Journal of Pure and Applied 
Microbiology. All rights reserved. 
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Targeting mitochondrial fusion and fission proteins for cardioprotection 

Hernandez-Resendiz S., Prunier F., Girao H., Dorn G., Hausenloy D.J. 

Review 

New treatments are needed to protect the myocardium against the detrimental effects of acute 
ischaemia/reperfusion (IR) injury following an acute myocardial infarction (AMI), in order to limit 
myocardial infarct (MI) size, preserve cardiac function and prevent the onset of heart failure (HF). 
Given the critical role of mitochondria in energy production for cardiac contractile function, 
prevention of mitochondrial dysfunction during acute myocardial IRI may provide novel 
cardioprotective strategies. In this regard, the mitochondrial fusion and fissions proteins, which 
regulate changes in mitochondrial morphology, are known to impact on mitochondrial quality 
control by modulating mitochondrial biogenesis, mitophagy and the mitochondrial unfolded 
protein response. In this article, we review how targeting these inter-related processes may 
provide novel treatment targets and new therapeutic strategies for reducing MI size, preventing 
the onset of HF following AMI. © 2020 The Authors. Journal of Cellular and Molecular Medicine 
published by Foundation for Cellular and Molecular Medicine and John Wiley & Sons Ltd 
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Teaching leadership in professional learning communities: A case study from 
two public schools in Mexico 

Flores-Fahara M., Bailey-Moreno J., Torres-Arcadia C.C. 

Review 

This study aimed to describe the teaching leadership exercised by female teachers and principals 
in professional learning communities (CPA) in two public elementary schools. Naturalistic 
observation and conversational interviews were used under a qualitative multiple-case research 
approach. The development of the communities was in accordance with the organizational 
learning model, which includes initial organization, identification of problems, acquisition of 
knowledge, sharing, and use and dissemination of knowledge. The results show similarities and 
differences in the participation of the teachers and principals in both schools. Among the 
similarities, it was found that the experience helped the participants to grow and learn and that it 
is possible to stimulate leadership and collaboration within the framework of a professional 
learning community. Among the differences, the disposition of the principal was notorious. While 
in one of the schools, all the teachers participated, motivated by the principal, in the other school, 
they did not have the principal’s support, and the teachers participated spontaneously. It is 
possible to conclude that, in both schools, the emergence of teaching leadership was observed by 
giving participants a voice in their initiatives, ideas, experiences, creativity, and recognition of 
personal mastery. Finally, given the resistance and uncertainty that these processes generate, it is 
proposed that the collaboration in CPA and distributed leadership topics become the pillars of the 
school and be incorporated into the school culture, as well as in the initial and continuous training 
of teachers and principals. © Universidad Nacional. 
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The beast of beauty: Environmental and health concerns of toxic components 
in cosmetics 

Bilal M., Mehmood S., Iqbal H.M.N. 

Review 

Cosmetic products are used in large quantities across the world. An increasing number of chemical 
compounds are being added to the formulation of cosmetic products as additives, fragrances, 
preservatives, stabilizers, surfactants, dye and shine to potentiate their quality, property and shelf 
life. Owing to their widespread use, active residues of cosmetic products are continuously 
introduced into the environment in several ways. Many of these chemicals are bioactive and are 
characterized by potential bioaccumulation ability and environmental persistence, thus exerting a 
major risk to humans and the health of ecosystems. Hence, the indiscriminate consumption of 
cosmetics may present a looming issue with significant adverse impacts on public health. This 
review intends to spotlight a current overview of toxic ingredients used in formulating cosmetics 
such as parabens, triclosan, benzalkonium chloride, 1,4-dioxane, plastic microbeads, 
formaldehyde, diazolidinyl urea, imidazolidinyl urea, sunscreen elements (organic and inorganic 
UV filters) and trace metals. Specific focus is given to illustrate the biological risks of these 
substances on human health and aquatic system in terms of genotoxicity, cytotoxicity, 
neurotoxicity mutagenicity, and estrogenicity. In addition to conclusive remarks, future directions 
are also suggested. © 2020 by the authors. 
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The emergence of novel-coronavirus and its replication cycle - An overview 

Iqbal H.M.N., Romero-Castillo K.D., Bilal M., Parra-Saldivar R. 

Review 

Recently, a new viral-based infection has emerged as a respiratory disease caused by a novel (new) 
coronavirus that was first detected in Wuhan City, China. With any or many reasons, this newly 
emerged novel-Coronavirus (2019-nCoV) has now been recognized in more than 70 locations 
around the globe. The disease caused by 2019-nCoV has been named as “coronavirus disease 2019 
- COVID-19”. Due to the rising number of confirmed 2019-nCoV infected cases and widespread 
detection, the World Health Organization (WHO) has announced 2019-nCoV as a threatening 
health concern, and urgent robust actions are of supreme interest to tackle this global health 
emergency. Owing to this new emergence, we know relatively little about 2019-nCoV, which is a 
highly pathogenic human pathogen. To completely overcome this life-threatening 2019-nCoV 
pathogen, further in-depth studies are needed to gain insight and complete understanding about 
its fast mode spread, replication, and pathogenesis. Since the first appearance and detection of 
2019-nCoV and COVID-19, respectively, the current literature lacks the global perspective and 
replication cycle of 2019-nCoV. Thus, herein, an effort has been made to cover this literature gap. 
A proper understanding of the 2019-nCoV replication will further insight and strengthen the 
infection control measures, transmission prevention, and vaccine development, effectively. © The 
Author(s) 2020. Open Access. This article is distributed under the terms of the Creative Commons 
Attribution 4.0 International License which permits unrestricted use, sharing, distribution, and 
reproduction in any medium, provided you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons license, and indicate if changes were made. 
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The protective and pathogenic roles of CXCL17 in human health and disease: 
Potential in respiratory medicine 

Choreño-Parra J.A., Thirunavukkarasu S., Zúñiga J., Khader S.A. 

Review 

C-X-C motif chemokine 17 (CXCL-17) is a novel chemokine that plays a functional role maintaining 
homeostasis at distinct mucosal barriers, including regulation of myeloid-cell recruitment, 
angiogenesis, and control of microorganisms. Particularly, CXCL17 is produced along the 
epithelium of the airways both at steady state and under inflammatory conditions. While 
increased CXCL17 expression is associated with disease progression in pulmonary fibrosis, asthma, 
and lung/hepatic cancer, it is thought to play a protective role in pancreatic cancer, autoimmune 
encephalomyelitis and viral infections. Thus, there is emerging evidence pointing to both a harmful 
and protective role for CXCL17 in human health and disease, with therapeutic potential for 
translational applications. In this review, we provide an overview of the discovery, characteristics 
and functions of CXCL17 emphasizing its clinical potential in respiratory disorders. © 2020 Elsevier 
Ltd 
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The role of B cells in heart failure and implications for future 
immunomodulatory treatment strategies 

García-Rivas G., Castillo E.C., Gonzalez-Gil A.M., Maravillas-Montero J.L., Brunck M.,  
Torres-Quintanilla A., Elizondo-Montemayor L., Torre-Amione G. 

Review 

Despite numerous demonstrations that the immune system is activated in heart failure, negatively 
affecting patients' outcomes, no definitive treatment strategy exists directed to modulate the 
immune system. In this review, we present the evidence that B cells contribute to the 
development of hypertrophy, inflammation, and maladaptive tissue remodelling. B cells produce 
antibodies that interfere with cardiomyocyte function, which culminates as the result of 
recruitment and activation of a variety of innate and structural cell populations, including 
neutrophils, macrophages, fibroblasts, and T cells. As B cells appear as active players in heart 
failure, we propose here novel immunomodulatory therapeutic strategies that target B cells and 
their products. © 2020 The Authors. ESC Heart Failure published by John Wiley & Sons Ltd on 
behalf of the European Society of Cardiology. 

García-Rivas G., Castillo E.C., Gonzalez-Gil A.M., Maravillas-Montero J.L., Brunck M., Torres-Quintanilla A., 
Elizondo-Montemayor L., Torre-Amione G., (2020). The role of B cells in heart failure and implications for 
future immunomodulatory treatment strategies. Proceedings of: ESC Heart Failure, vol. 7, pp. 1387-1399, 
Wiley-Blackwell, ISSN: 20555822



The role of exercise in the interplay between myokines, hepatokines, 
osteokines, adipokines, and modulation of inflammation for energy substrate 

redistribution and fat mass loss: A review 

Gonzalez-Gil A.M., Elizondo-Montemayor L. 

Review 

Exercise is an effective strategy for preventing and treating obesity and its related cardiometabolic 
disorders, resulting in significant loss of body fat mass, white adipose tissue browning, 
redistribution of energy substrates, optimization of global energy expenditure, enhancement of 
hypothalamic circuits that control appetite-satiety and energy expenditure, and decreased 
systemic inflammation and insulin resistance. Novel exercise-inducible soluble factors, including 
myokines, hepatokines, and osteokines, and immune cytokines and adipokines are hypothesized 
to play an important role in the body’s response to exercise. To our knowledge, no review has 
provided a comprehensive integrative overview of these novel molecular players and the 
mechanisms involved in the redistribution of metabolic fuel during and after exercise, the loss of 
weight and fat mass, and reduced inflammation. In this review, we explain the potential role of 
these exercise-inducible factors, namely myokines, such as irisin, IL-6, IL-15, METRNL, BAIBA, and 
myostatin, and hepatokines, in particular selenoprotein P, fetuin A, FGF21, ANGPTL4, and 
follistatin. We also describe the function of osteokines, specifically osteocalcin, and of adipokines 
such as leptin, adiponectin, and resistin. We also emphasize an integrative overview of the 
pleiotropic mechanisms, the metabolic pathways, and the inter-organ crosstalk involved in energy 
expenditure, fat mass loss, reduced inflammation, and healthy weight induced by exercise. © 2020 
by the authors. Licensee MDPI, Basel, Switzerland. 
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The role of new inorganic materials in composite membranes  
for water disinfection 

Castro-Muñoz R. 

Review 

Today, there is an increasing interest in improving the physicochemical properties of polymeric 
membranes by merging the membranes with different inorganic materials. These socalled 
composite membranes have been implemented in different membrane-based technologies (e.g., 
microfiltration, ultrafiltration, nanofiltration, membrane bioreactors, among others) for water 
treatment and disinfection. This is because such inorganic materials (such as TiO2-, ZnO-, Ag-, and 
Cu-based nanoparticles, carbon-based materials, to mention just a few) can improve the 
separation performance of membranes and also some other properties, such as antifouling, 
mechanical, thermal, and physical and chemical stability. Moreover, such materials display specific 
biological activity towards viruses, bacteria, and protozoa, showing enhanced water disinfection 
properties. Therefore, the aim of this review is to collect the latest advances (in the last five years) 
in using composite membranes and new hybrid materials for water disinfection, paying particular 
emphasis on relevant results and new hydride composites together with their preparation 
protocols. Moreover, this review addresses the main mechanism of action of different 
conventional and novel inorganic materials toward biologically active matter. © 2020 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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The Spanish civil war, a lesson for Mexico. Vicente Lombardo Toledano  
and his fight against international fascism 

Ayape C.S., Torres F.D.G. 

Review 

The Spanish Civil War was a historical event that fragmented in two the Mexican society, mostly 
for the existing polarization between the supporters and detractors of the revolutionary project, 
headed by the president Lázaro Cárdenas (six-year period 1934-1940). For the occasion, the aim of 
the present article is to analyze how the armed conflict turned into a great lesson for Mexico and a 
forced learning for the labor movement, where union leaders like Lombardo Toledano prepared 
their own statement to assure, between other ends, the unity of the Mexican proletariat against 
the great challenge of fascism. For this mission, and from June 1938, he had the newspaper El 
Popular, the great press organ of the Confederation of Mexican Workers. © 2020 Ariadna 
Ediciones. All rights reserved. 
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Therapeutic Applications of Cannabinoids in Cardiomyopathy  
and Heart Failure 

Garza-Cervantes J.A., Ramos-González M., Lozano O., Jerjes-Sánchez C., Garciá-Rivas G. 

Review 

A large number of cannabinoids have been discovered that could play a role in mitigating cardiac 
affections. However, none of them has been as widely studied as cannabidiol (CBD), most likely 
because, individually, the others offer only partial effects or can activate potential harmful 
pathways. In this regard, CBD has proven to be of great value as a cardioprotective agent since it is 
a potent antioxidant and anti-inflammatory molecule. Thus, we conducted a review to condensate 
the currently available knowledge on CBD as a therapy for different experimental models of 
cardiomyopathies and heart failure to detect the molecular pathways involved in cardiac 
protection. CBD therapy can greatly limit the production of oxygen/nitrogen reactive species, 
thereby limiting cellular damage, protecting mitochondria, avoiding caspase activation, and 
regulating ionic homeostasis. Hence, it can affect myocardial contraction by restricting the 
activation of inflammatory pathways and cytokine secretion, lowering tissular infiltration by 
immune cells, and reducing the area of infarct and fibrosis formation. These effects are mediated 
by the activation or inhibition of different receptors and target molecules of the endocannabinoid 
system. In the final part of this review, we explore the current state of CBD in clinical trials as a 
treatment for cardiovascular diseases and provide evidence of its potential benefits in humans.  
© 2020 J. A. Garza-Cervantes et al. 
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Therapies Based on Nanoparticles for Eye Drug Delivery 

Meza-Rios A., Navarro-Partida J., Armendariz-Borunda J., Santos A. 

Review 

Eye drug delivery, particularly to the retina, is a technical hurdle that needs to be solved and 
represents an ongoing current important medical field. Posterior segment eye diseases are a 
major cause of visual impairment worldwide. Age-related macular degeneration, glaucoma, and 
diabetic retinopathy are the major causes of blindness. To achieve efficient drug delivery and drug 
retention time in the posterior segment of the eye, novel delivery systems based on nanoparticles 
have been developed in the last few years. Nowadays, liposomes represent the most utilized 
nanoparticles for eye drug delivery and, recently, a broad spectrum of diverse nanoparticles 
continue to emerge with special characteristics representing ideal candidates for eye drug 
delivery. © 2020, The Author(s). 
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Thinking Outside the Box: Innate- and B Cell-Memory Responses as Novel 
Protective Mechanisms Against Tuberculosis 

Choreño-Parra J.A., Weinstein L.I., Yunis E.J., Zúñiga J., Hernández-Pando R. 

Review 

Tuberculosis (TB) is currently the deadliest infectious disease worldwide. Failure to create a highly 
effective vaccine has limited the control of the TB epidemic. Historically, the vaccine field has 
relied on the paradigm that IFN-γ-mediated CD4+ T cell memory responses are the principal 
correlate of protection in TB. Nonetheless, the demonstration that other cellular subsets offer 
protective memory responses against Mycobacterium tuberculosis (Mtb) is emerging. Among 
these are memory-like features of macrophages, myeloid cell precursors, natural killer (NK) cells, 
and innate lymphoid cells (ILCs). Additionally, the dynamics of B cell memory responses have been 
recently characterized at different stages of the clinical spectrum of Mtb infection, suggesting a 
role for B cells in human TB. A better understanding of the immune mechanisms underlying such 
responses is crucial to better comprehend protective immunity in TB. Furthermore, targeting 
immune compartments other than CD4+ T cells in TB vaccine strategies may benefit a significant 
proportion of patients co-infected with Mtb and the human immunodeficiency virus (HIV). Here, 
we summarize the memory responses of innate immune cells and B cells against Mtb and propose 
them as novel correlates of protection that could be harnessed in future vaccine development 
programs. © Copyright © 2020 Choreño-Parra, Weinstein, Yunis, Zúñiga and Hernández-Pando. 
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Thrombolysis in massive and submassive pulmonary embolism during 
pregnancy and the puerperium: a systematic review 

Rodriguez D., Jerjes-Sanchez C., Fonseca S., Garcia-Toto R., Martinez-Alvarado J., Panneflek J., 
Ortiz-Ledesma C., Nevarez F. 

Review 

Thrombolysis in high-risk pulmonary embolism (PE) patients is recommended worldwide; 
however, the evidence for thrombolysis during pregnancy and the immediate puerperium remains 
unclear. We conducted a systematic review from 1950 to 2019 through PubMed, Ovid/Willey, and 
Cochrane Library to assess the safety and effectiveness of thrombolysis during pregnancy and the 
immediate puerperium. Additionally, we characterized the clinical presentation, risk stratification, 
and diagnostic approach. We have communicated our results according to the PRISMA statement. 
We collected 141 records and, after critical assessment, included 47 case reports of 54 patients, 
including 43 and 11 patients during pregnancy and puerperium, respectively. During pregnancy, 
alteplase was the most frequent systemic thrombolytic agent used (67%), but only nine patients 
received the approved FDA regimen. With catheter-directed thrombolysis, low-dose thrombolytics 
and fragmentation were the most common regimens. Major bleeding occurred in 18% of cases, 
but there was no intracranial bleeding. One maternal death occurred secondary to refractory 
cardiogenic shock. Fetal mortality was 20%. During the immediate puerperium, nine patients 
received “off-label” first-, second-, and third-generation thrombolytic regimens, and four cases 
underwent catheter-directed thrombolysis. We observed nine major bleeding events, seven of 
which were from the uterine location and none of which were intracranial. In conclusion, overall, 
these data do not suggest prohibitive risk associated with thrombolysis for PE in pregnancy. 
Management of massive and high-risk submassive PE in pregnancy should be individualized to 
each patient. In the data presented, no fatal bleeding or intracranial bleeding was observed. 
Finally, future efforts should systematically collect and report data on high-risk PE in pregnancy 
and peripartum patients to improve the evidence-base clinical practice. © 2020, Springer 
Science+Business Media, LLC, part of Springer Nature. 
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TiO2 Nanoparticles and Epoxy-TiO2 Nanocomposites: A Review of Synthesis, 
Modification Strategies, and Photocatalytic Potentialities 

Ali N., Ali F., Khurshid R., Ikramullah, Ali Z., Afzal A., Bilal M., Iqbal H.M.N., Ahmad I. 

Review 

The review presents a short background of the investigated techniques carried out on TiO2-based 
epoxy nanocomposites. TiO2 is one of the best nanofillers for polymers due to its aspect ratio and 
high intercalation chemistry. The addition of reinforcement to the matrix material generally 
enhances their physical properties through the interaction of the surface area of reinforcement 
with the matrix. The nanosize reinforcements are used to show greater enhancement in the 
properties such as stiffness and toughness. TiO2-based epoxy nanocomposites are particularly 
important and show promising applications in every field of life ranging from ships to airplanes 
and spaceships, sports to traveling, diagnostic to treatment, and electronics to chemistry. This 
review explains many preparation processes of TiO2 nanoparticles such as sol–gel, microemulsion, 
precipitation, anodization, hydrothermal, vapor deposition, sonication and microwave, 
solvothermal, solid condition giving out (milling/mechanical alloying), mechano-chemical, laser 
ablation and radiofrequency thermal plasma. It also elucidates the synthesis of different types of 
epoxy resins, their properties, modification strategies, and potential applications of TiO2 
nanocomposites. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Toward low-voltage dielectrophoresis-based microfluidic systems: A review 

Ramirez-Murillo C.J., de los Santos-Ramirez J.M., Perez-Gonzalez V.H. 

Review 

Dielectrophoretically driven microfluidic devices have demonstrated great applicability in 
biomedical engineering, diagnostic medicine, and biological research. One of the potential fields of 
application for this technology is in point-of-care (POC) devices, ideally allowing for portable, fully 
integrated, easy to use, low-cost diagnostic platforms. Two main approaches exist to induce 
dielectrophoresis (DEP) on suspended particles, that is, electrode-based DEP and insulator-based 
DEP, each featuring different advantages and disadvantages. However, a shared concern lies in the 
input voltage used to generate the electric field necessary for DEP to take place. Therefore, input 
voltage can determine portability of a microfluidic device. This review outlines the recent 
advances in reducing stimulation voltage requirements in DEP-driven microfluidics. © 2020 Wiley-
VCH GmbH 
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Translational issues for mitoprotective agents as adjunct to reperfusion 
therapy in patients with ST-segment elevation myocardial infarction 

Bøtker H.E., Cabrera-Fuentes H.A., Ruiz-Meana M., Heusch G., Ovize M. 

Review 

Pre-clinical studies have indicated that mitoprotective drugs may add cardioprotection beyond 
rapid revascularization, antiplatelet therapy and risk modification. We review the clinical efficacy 
of mitoprotective drugs that have progressed to clinical testing comprising cyclosporine A, KAI-
9803, MTP131 and TRO 40303. Whereas cyclosporine may reduce infarct size in patients 
undergoing primary angioplasty as evaluated by release of myocardial ischaemic biomarkers and 
infarct size imaging, the other drugs were not capable of demonstrating this effect in the clinical 
setting. The absent effect leaves the role of the mitochondrial permeability transition pore for 
reperfusion injury in humans unanswered and indicates that targeting one single mechanism to 
provide mitoprotection may not be efficient. Moreover, the lack of effect may relate to favourable 
outcome with current optimal therapy, but conditions such as age, sex, diabetes, dyslipidaemia 
and concurrent medications may also alter mitochondrial function. However, as long as the 
molecular structure of the pore remains unknown and specific inhibitors of its opening are lacking, 
the mitochondrial permeability transition pore remains a target for alleviation of reperfusion 
injury. Nevertheless, taking conditions such as ageing, sex, comorbidities and co-medication into 
account may be of paramount importance during the design of pre-clinical and clinical studies 
testing mitoprotective drugs. © 2020 The Authors. Journal of Cellular and Molecular Medicine 
published by Foundation for Cellular and Molecular Medicine and John Wiley & Sons Ltd. 
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Tuning of Nano-Based Materials for Embedding Into Low-Permeability 
Polyimides for a Featured Gas Separation 

Castro-Muñoz R., Ahmad M.Z., Fíla V. 

Review 

Several concepts of membranes have emerged, aiming at the enhancement of separation 
performance, as well as some other physicochemical properties, of the existing membrane 
materials. One of these concepts is the well-known mixed matrix membranes (MMMs), which 
combine the features of inorganic (e.g., zeolites, metal–organic frameworks, graphene, and 
carbon-based materials) and polymeric (e.g., polyimides, polymers of intrinsic microporosity, 
polysulfone, and cellulose acetate) materials. To date, it is likely that such a concept has been 
widely explored and developed toward low-permeability polyimides for gas separation, such as 
oxydianiline (ODA), tetracarboxylic dianhydride–diaminophenylindane (BTDA-DAPI), m-
phenylenediamine (m-PDA), and hydroxybenzoic acid (HBA). When dealing with the gas separation 
performance of polyimide-based MMMs, these membranes tend to display some deficiency 
according to the poor polyimide–filler compatibility, which has promoted the tuning of chemical 
properties of those filling materials. This approach has indeed enhanced the polymer–filler 
interfaces, providing synergic MMMs with superior gas separation performance. Herein, the goal 
of this review paper is to give a critical overview of the current insights in fabricating MMMs based 
on chemically modified filling nanomaterials and low-permeability polyimides for selective gas 
separation. Special interest has been paid to the chemical modification protocols of the fillers 
(including good filler dispersion) and thus the relevant experimental results provoked by such 
approaches. Moreover, some principles, as well as the main drawbacks, occurring during the 
MMM preparation are also given. © Copyright © 2020 Castro-Muñoz, Ahmad and Fíla. 
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Type II Endoleaks After EVAR: A Literature Review of Current Concepts 

Gonzalez-Urquijo M., Lozano-Balderas G., Fabiani M.A. 

Review 

Endoleak is the most frequent complication following endovascular aneurysm repair, which is not 
present in the surgical counterpart. The most frequent type of endoleak corresponds to type II, 
and its natural history remains poorly understood. Therefore, their treatment continues to be a 
topic of debate. The vast majority of the studies found in the literature are of a retrospective 
nature, and there are no prospective studies comparing intervention versus a conservative 
approach. Future studies should aim to compare not only different approaches to resolve type II 
endoleak but also when should be the right time to treat them, with the primary purpose of 
avoiding sac rupture. The objective of this review is to provide the reader with a literature 
overview about type II endoleaks to help in the decision-making process on this topic. © The 
Author(s) 2020. 
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Ultrasound Application for the Extraction and Modification  
of Fiber-Rich By-Products 

Martinez-Solano K.C., Garcia-Carrera N.A., Tejada-Ortigoza V., García-Cayuela T., Garcia-Amezquita 
L.E. 

Review 

Dietary fiber (DF) is a promising group of compounds that provides several techno-functionalities 
to foods. Plant-food materials, as well as fruit and vegetable by-products generated from the 
agricultural industry, can be utilized to obtain DF-based techno-functional ingredients. DF 
compounds are usually extracted and modified with thermal, enzymatic, and chemical treatments. 
However, these methods require high temperatures, the use of chemical reagents, long extraction 
times, and usually result in the production of low extraction yields. In this context, ultrasound 
(US)-assisted extraction (UAE) has proved to increase the extraction yield of different 
polysaccharides, as well as showing a significant reduction in the processing times and energy 
consumption. US power, frequency, temperature, residence time, and the sample-solvent 
interaction (SL; solid–liquid ratio) are the variables that must be considered for the success of UAE 
applications. Additionally, US can modify polysaccharide structures, producing changes in techno-
functional properties such as water holding capacity, swelling capacity, oil holding capacity, and 
rheological properties, among other characteristics. These properties can improve DF applications 
and result in new attributes of interest for the food industry. This work aims to present advances 
and recent studies comparing UAE and conventional extraction methods for specific fiber 
compounds from fiber-rich by-products not only to evaluate the extraction yield and processing 
variables but also to compare the composition and techno-functionality of the extracted 
compounds and their benefits in food applications that can contribute to future utilization of US in 
the food industry. © 2020, Springer Science+Business Media, LLC, part of Springer Nature. 
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Ultrathin permselective membranes: The latent way  
for efficient gas separation 

Castro-Muñoz R., Agrawal K.V., Coronas J. 

Review 

Membrane gas separation has attracted the attention of chemical engineers for the selective 
separation of gases. Among the different types of membranes used, ultrathin membranes are 
recognized to break the trade-off between selectivity and permeance to provide ultimate 
separation. Such success has been associated with the ultrathin nature of the selective layer as 
well as their defect-free structure. These membrane features can be obtained from specific 
membrane preparation procedures used, in which the intrinsic properties of different 
nanostructured materials (e.g., polymers, zeolites, covalent-organic frameworks, metal-organic 
frameworks, and graphene and its derivatives) also play a crucial role. It is likely that such a 
concept of membranes will be explored in the coming years. Therefore, the goal of this review 
study is to give the latest insights into the use of ultrathin selective barriers, highlighting and 
describing the primary membrane preparation protocols applied, such as atomic layer deposition, 
in situ crystal formation, interfacial polymerization, Langmuir-Blodgett technique, facile filtration 
process, and gutter layer formation, to mention just a few. For this, the most recent approaches 
are addressed, with particular emphasis on the most relevant results in separating gas molecules. 
A brief overview of the fundamentals for the application of the techniques is given. Finally, by 
reviewing the ongoing development works, the concluding remarks and future trends are also 
provided. © 2020 The Royal Society of Chemistry. 
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Understanding the evolution of pollutants via hierarchical complexity  
of space-time deterministic and stochastic dynamical systems 

Zavala-Yoe R., Iqbal H.M.N., Ramirez-Mendoza R.A. 

Review 

This manuscript focuses on the implementation of the hierarchical complexity of space-time 
deterministic and stochastic dynamical systems to study the pollution dispersion behavior. 
Considering the concurrent environmental scope and requisites to understand the evolution of 
various types of environmentally related pollutants of high concern, herein, several suitable 
mathematical models are anticipated. Aiming to study the current pollution phenomenon at hand, 
we employed a lumped-linear or nonlinear structure and directly discussed in support of relevant 
equations. Up to some extent, by intuition, the researcher knows which model is more complex 
(suitable) than others, so the basic concepts are coated with linked references. Hence, the 
structural complexity features of the dynamical system are discussed in detail. The continuous 
dynamical system is discretized, and from the associated time series, a complexity measure can be 
obtained. There also exists a research gap on complexity theory, which generally deals with the 
behavior (solutions to the representing differential equations) in a system. Taking all these into 
account to cover the left behind literature gaps, herein, we propose to glimpse a family of classical 
models used to describe pollution and bacterial dispersion in the environment. From this review, 
we offer a qualitative complexity measure to each modeling paradigm by taking into account the 
underlying space of definition of the model and the key issue of the related differentiability. For 
instance, a lumped-linear set of differential equations is relatively simple with respect to its 
nonlinear counterpart because the former lives in the three-dimensional (3-D) real space R3, 
where the notion of differentiability shows up naturally. However, the latter needs to translate 
such conception to a manifold by means of differential geometry. Going further, we reflected on 
this issue for random systems where the notion of differentiability is transformed into an integral 
equivalence by means of Ito's lemma and so on for more exotic modeling perspectives. Moreover, 
the study presents a qualitative measure of complexity in terms of underlying sets and feasibility 
of differentiability. © 2019 Elsevier B.V. 
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Understanding the hierarchical assemblies and oil/water separation 
applications of metal-organic frameworks 

Ali N., Bilal M., Khan A., Ali F., Khan H., Khan H.A., Rasool K., Iqbal H.M.N. 

Review 

Considering the growing environmental concern, there is a dire need to understand the 
persistence of hydrocarbon-based toxic substances, both in pristine and mix forms, in different 
matrices. Most of these toxic substances pose hazardous threats directly or indirectly to entire 
living ecosystems. In this context, the uncontrolled or accidental leakage of petrochemicals and/or 
trace residues from the oilfields or refinery units are considered a rich source of emerging 
contaminants with a notable potential to damage the water matrices. Thus, effective treatment 
with standardized measures is of supreme interest to address the environmental pollution, at 
large, and water insecurity, in particular. Robust remediation measures should be taken to 
mitigate or at least lower the environmentally related adverse impacts and human-health related 
threatening concerns of hydrocarbon-based toxic substances. Several of in practice conventional 
treatments had been old-fashioned, insufficient, and expensive. Herein, we reviewed metal-
organic frameworks (MOFs) based innovative approaches to tackle hydrocarbon-based petroleum 
source contamination. Metal ion or clusters incorporated in organic ligands leads to the formation 
of one, two-dimensional (2D) or three-dimensional (3D) hierarchy materials so-called “MOFs”. 
Besides, the bond flexibility between inorganic (metal) and organic polymers) units, intricate 
synthesis of MOFs with requisite functionalities for oil/water separation. The selection of accurate 
metal and organic components for the integration of chemically and thermally stable MOF crystals 
with high porosity is essential, especially to explain oil/water separation applications. This review 
spotlights to understand the hierarchical assemblies and structural geometries of MOFs, followed 
by applications in the separation of oil/water mixtures for a safer environment. © 2020 Elsevier 
B.V. 
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Vaccines against components of the renin–angiotensin system 

Garay-Gutiérrez N.F., Hernandez-Fuentes C.P., García-Rivas G., Lavandero S., Guerrero-Beltrán C.E. 

Review 

Even though effective drugs for treating hypertension are available, a great percentage of patients 
have inadequate control of their blood pressure. Unwanted side effects and inappropriate oral 
drug adherence are important factors that contribute to the global problem of uncontrolled 
hypertension. Vaccination could provide a revolutionary therapy with long-lasting effects, 
increasing patient compliance and therefore better control of high blood pressure. Nowadays, 
current immunization approaches against hypertension target renin, angiotensin I, angiotensin II, 
and angiotensin II type 1 receptor, key elements of the renin–angiotensin system. This article 
reviews the different vaccination attempts with proteins and peptides against the different 
molecules of the renin–angiotensin system in the last two decades, safety issues, and other novel 
prospects biomarkers in hypertension, and summarizes the potential of this immunomodulatory 
approach in clinical practice. © 2020, Springer Science+Business Media, LLC, part of Springer 
Nature. 
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Water-energy-food security: A Nexus perspective of the current situation  
in Latin America and the Caribbean 

Mahlknecht J., González-Bravo R., Loge F.J. 

Review 

To attain sustainable development in Latin Ameica and the Caribbean, where there is a strong 
dependence on commodity and food price development, priority attention towards energy, water, 
and food security is critical. In this literature and data analysis, we examined the baseline and 
trends of resource security based on the Water-Energy-Food Nexus concept. A performance index 
was developed to evaluate the progress in water, energy, and food security of the region, and a 
nexus-based index was developed to evaluate the inter-linkages of these resources. Finally, critical 
issues and challenges for sustainable development were addressed. Results showed that an 
unprecedented amount of infrastructure is needed to address increasing energy consumption. 
Emphasis should be placed on gradually replacing high carbon-sources that produce electricity 
with low carbon-energy systems and clean power production. Results also showed that water 
scarcity, given unequal distributions of rainfall, will be aggravated by changing climate conditions; 
improvements in water governance as well as water and sanitation provisions are needed. The 
region is a net exporter of food, at the expense of water availability and greenhouse gas emissions, 
and suffers from structural constraints. It is important to foster novel agricultural practices and 
sustainable food systems. © 2019 The Authors 
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What Is the Role of the Inflammation in the Pathogenesis of Heart Failure? 

Castillo E.C., Vázquez-Garza E., Yee-Trejo D., García-Rivas G., Torre-Amione G. 

Review 

Purpose of Review: In heart failure, whether it is associated with reduced or preserved ejection 
fraction, the immune system is activated and contributes to heart remodeling and impaired 
function. Recent Findings: Studies indicate that cells of the immune system not only play a role in 
the pathology but are also critical regulators of heart function. Knowledge about the role of the 
immune system driving heart failure will lead to the development of new targets to this system, 
particularly in those patients that, despite the apparent wellness, relapse and worsen. Summary: 
In this review, we will address the diverse mechanisms that trigger inflammation and their impact 
on heart failure progression. © 2020, Springer Science+Business Media, LLC, part of Springer 
Nature. 
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Yarrowia lipolytica as an emerging biotechnological chassis for functional 
sugars biosynthesis 

Bilal M., Xu S., Iqbal H.M.N., Cheng H. 

Review 

Functional sugars have unique structural and physiological characteristics with applied 
perspectives for modern biomedical and biotechnological sectors, such as biomedicine, 
pharmaceutical, cosmeceuticals, green chemistry, and agro-food. They can also be used as starting 
matrices to produce biologically active metabolites of interests. Though numerous chemical 
synthesis routes have been proposed and deployed for the synthesis of rare sugars, however, 
many of them are limited and economically incompetent because of expensive raw starting 
feedstocks. Whereas, the biosynthesis by enzymatic means are often associated with high catalyst 
costs and low space-time yields. Microbial production of rare sugars via green routes using bio-
renewable resources offers noteworthy solutions to overcome the aforementioned limitations of 
synthetic and enzymatic synthesis routes. From the microbial-based synthesis perspective, the 
lipogenic yeast Yarrowia lipolytica is rapidly evolving as the most prevalent and unique “non-
model organism” in the bio-production arena. Due to high flux tendency through the tri-carboxylic 
acid cycle intermediates and precursors such as acetyl-CoA and malonyl-CoA, this yeast has been 
widely investigated to meet the increasing demand of industrially relevant fine chemicals, 
including functional sugars. Incredible interest in Y. lipolytica originates from its robust tolerance 
to unstable pH, salt levels, and organic compounds, which subsequently enable easy bioprocess 
optimization. Meaningfully, GRAS (generally recognized as safe) status creates Y. lipolytica as an 
attractive and environmentally friendly microbial host for the manufacturing of nutraceuticals, 
fermented food, and dietary supplements. In this review, we highlight the recent and state-of-the-
art research progress on Y. lipolytica as a host to synthesize bio-based compounds of interest 
beyond the realm of well-known fatty acid production. The unique physicochemical properties, 
biotechnological applications, and biosynthesis of an array of value-added functional sugars 
including erythritol, threitol, fructooligosaccharides, galactooligosaccharides, isomalto-
oligosaccharides, isomaltulose, trehalose, erythrulose, xylitol, and mannitol using sustainable 
carbon sources are thoroughly vetted. Finally, we conclude with perspectives that would be 
helpful to engineer Y. lipolytica in greening the twenty-first century biomedical and 
biotechnological sectors of the modern world. © 2020, © 2020 Taylor & Francis Group, LLC. 
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Zein-based micro- and nano-constructs and biologically therapeutic cues with 
multi-functionalities for oral drug delivery systems 

Raza A., Hayat U., Bilal M., Iqbal H.M.N., Wang J.-Y. 

Review 

The selection of polymer with biologically tunable functionalities is a key point for its suitable 
application. Natural polymers (especially proteins) are preferred over synthetic counterparts, in 
this regard. Zein is a natural protein obtained from maize (corn) having useful characteristics like 
biocompatibility, biodegradability and hydrophobic in nature. The utilization of polymers with 
multifunctional characteristics, as an excipient, is a highly requisite strategy for the improvement 
of polymer-based delivery systems. Preference of oral route of drug administration has always 
motivated researchers to put their efforts in improvement and development of oral drug delivery 
systems particularly for drugs that have low oral bioavailability or required targeting. Recently, 
zein has been utilized by a number of researchers for the improvement of oral drug delivery 
systems such as enhancement of bioavailability, preparing sustained release dosage form and also 
targeting/protecting drugs. In this review, we have enlightened applications of zein in the 
development of different oral drug delivery systems. Different zein based microspheres, 
nanocarriers, electro-spun fibers, tablets and capsules have been discussed for their applications 
in the development of oral controlled drug delivery systems. © 2020 Elsevier B.V. 
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