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110th Anniversary: Modeling National Power Flow Systems through the 
Energy Hub Approach 

Andrés-Martínez O., Fuentes-Cortés L.F., Flores-Tlacuahuac A. 

Article 

In this work, a large-scale modeling framework for the Mexican electricity system is developed 
based on the energy hub concept. The hub consists of nine smaller hubs, each one describing a 
control region of the country. The interface between energy carriers and loads is modeled as the 
product of coupling matrices. Natural gas, fuel oil, diesel, uranium, and coal were regarded as 
inputs, which are converted into electricity by available technologies. Power outputs are used 
mainly to meet the demand. We also considered hydroelectric, wind, and geothermal power 
contributions as well as export, import, and internal power transmission. A nonlinear 
programming problem was formulated and solved with real data for a 1 h scenario. Constraints on 
clean technologies' participation and operation limits were taken into consideration. Results 
provide optimal flows and dispatch of the inputs such that an economic objective function is 
minimized while the demand of each region is satisfied. The combined cycle working with natural 
gas was the predominant process to produce electricity. Renewable sources played an important 
role in the fulfillment of the country's energy demand. The nationwide energy hub developed in 
this work is a potential tool for planning and renewable resource integration studies. © 2019 
American Chemical Society. 

Andrés-Martínez O., Fuentes-Cortés L.F., Flores-Tlacuahuac A., (2019). 110th Anniversary: Modeling National 
Power Flow Systems through the Energy Hub Approach. Industrial and Engineering Chemistry Research, vol. 
58, pp. 14252-14266. ISSN: 8885885.



2-Hydroxypropyl-β-cyclodextrin-enhanced pharmacokinetics of cabotegravir 
from a nanofluidic implant for HIV pre-exposure prophylaxis 

Pons-Faudoa F.P., Sizovs A., Di Trani N., Paez-Mayorga J., Bruno G., Rhudy J., Manohar M., 
Gwenden K., Martini C., Chua C.Y.X., Varchi G., Marzinke M.A., Grattoni A. 

Article 

Preexposure prophylaxis (PrEP) with antiretrovirals (ARV) can prevent human immunodeficiency 
virus (HIV) transmission, but its efficacy is highly dependent on strict patient adherence to daily 
dosing regimen. Long-acting (LA) ARV formulations or delivery systems that reduce dosing 
frequency may increase adherence and thus PrEP efficacy. While cabotegravir (CAB) long-acting 
injectable (CAB LA), an integrase strand transfer inhibitor (INSTI), reduces dosing frequency to 
bimonthly injections, variable pharmacokinetics (PK) between patients and various adverse 
reactions necessitate improvement in delivery methods. Here we developed a subcutaneously 
implantable nanofluidic device for the sustained delivery of CAB formulated with 2-hydroxypropyl-
β-cyclodextrin (βCAB) and examined the pharmacokinetics (PK) in Sprague-Dawley rats for 3 
months in comparison to CAB. Our study demonstrated βCAB treatment group maintained 
clinically-relevant plasma CAB concentrations 2 times above the protein-adjusted concentration 
that inhibits viral replication by 90% (2 × PA-IC90) and drug penetration into tissues relevant to 
HIV-1 transmission. Further, we successfully fitted plasma CAB concentrations into a PK model (R2 
= 0.9999) and determined CAB apparent elimination half-life of 47 days. Overall, our data shows 
the potential of sustained release of βCAB via a nanofluidic implant for long-term PrEP delivery, 
warranting further investigation for efficacy against HIV infections. © 2019 Elsevier B.V. 

Pons-Faudoa F.P., Sizovs A., Di Trani N., Paez-Mayorga J., Bruno G., Rhudy J., Manohar M., Gwenden K., 
Martini C., Chua C.Y.X., Varchi G., Marzinke M.A., Grattoni A., (2019). 2-Hydroxypropyl-β-cyclodextrin-
enhanced pharmacokinetics of cabotegravir from a nanofluidic implant for HIV pre-exposure prophylaxis. 
Journal of Controlled Release, vol. 306, pp. 89-96. ISSN: 1683659.



3D printing of elastic membranes for fluidic pumping and demonstration of 
reciprocation inserts on the microfluidic disc 

Bauer M., Bahani A., Ogata T., Madou M. 

Article 

While 3D printing is increasingly used in most fields of engineering, its utilization for microfluidics 
has thus far been limited. To demonstrate future applications of 3D printing for microfluidic 
structures, we investigate the fluidic characteristics of material jetted surfaces. We also 
demonstrate the manufacture of dual-material microfluidic inserts that feature rigid and elastic 
elements. The fabricated parts are inserted on a microfluidic CD, enhancing design freedom and 
prototyping capability of over molded parts. Furthermore, printed elastic membranes are tested 
for fatigue during elastic-pneumatic pumping and rigid and elastic surfaces are characterized with 
regards to hydrophilicity and surface topography. Finally, different printed disc inserts are 
demonstrated for moving liquid towards the center of rotation, the mixing of liquids, and 
controlling burst events through channels width. © 2019 by the authors. 

Bauer M., Bahani A., Ogata T., Madou M., (2019). 3D printing of elastic membranes for fluidic pumping and 
demonstration of reciprocation inserts on the microfluidic disc. Micromachines, vol. 10. ISSN: 2072666X.



A 42-year-old woman with untreated growth hormone insensitivity, diabetic 
retinopathy, and gene sequencing identifies a variant of laron syndrome 

Castilla-Cortazar I., De Ita J.R., García-Magariño M., Aguirre G.A., Castorena-Torres F.,  
Valdez-Garcia J.E., Ortiz-Urbina J., de la Garza R.G., Fraustro-Avilla E.,  

Rodríguez-Zambrano M.A., Elizondo M.I. 

Article 

Objective: Rare co-existance of disease or pathology Background: Growth hormone insensitivity 
and reduced levels of insulin-like growth factor-1 (IGF-1) are associated with metabolic syndrome 
that includes obesity, hyperglycemia, type 2 diabetes mellitus, and dyslipidemia. Laron syndrome 
is a rare autosomal recessive condition associated with insensitivity to growth hormone that 
results in short stature and metabolic syndrome and is usually diagnosed in childhood. This report 
is of a 42-yearold Mexican woman with untreated growth hormone insensitivity and diabetic 
retinopathy, in whom gene sequencing supported the identification of a variant of Laron 
syndrome. Case Report: A 42-year-old Mexican woman with untreated growth hormone 
insensitivity, metabolic syndrome, and type 2 diabetes mellitus was diagnosed with cataracts, 
severe retinopathy and hearing loss. She was investigated for genetic causes of reduction in IGF-1. 
Next-generation sequencing (NGS) showed genetic changes in the growth hormone and IGF-1 axis. 
The patient’s phenotype and genetic changes were consistent with Laron syndrome. Conclusions: 
The early detection of reduced IGF-1 and identification of the cause of growth hormone 
insensitivity require international consensus on the approach to diagnosis and treatment methods, 
including effective IGF-1 replacement therapy. Early diagnosis may reduce the clinical 
consequences of complications that include short stature the development of metabolic 
syndrome, type 2 diabetes mellitus, and retinopathy. © Am J Case Rep, 2019. 

Castilla-Cortazar I., De Ita J.R., García-Magariño M., Aguirre G.A., Castorena-Torres F., Valdez-Garcia J.E., 
Ortiz-Urbina J., de la Garza R.G., Fraustro-Avilla E., Rodríguez-Zambrano M.A., Elizondo M.I., (2019). A 42-
year-old woman with untreated growth hormone insensitivity, diabetic retinopathy, and gene sequencing 
identifies a variant of laron syndrome. American Journal of Case Reports, vol. 20, pp. 689-696. ISSN: 
19415923.



A 50-Year-Old Woman With Uterine Myomatosis, Rapidly Progressive 
Dyspnea, and Lower Extremity Edema 

Rodriguez-Andoney J.D.J., Castillejo-Adalid L.A., Rivero-Sigarroa E., Hernandez-Oropeza  
J.L., Redding-Ochoa R., Dominguez-Cherit G. 

Article 

Case Presentation: A 50-year-old woman with morbid obesity (BMI, 49 kg/m2) was admitted to 
the ED due to shortness of breath triggered by mild to moderate efforts over the previous 3 weeks 
that rapidly progressed to dyspnea at rest and became associated with oppressive chest pain and 
edema of the lower extremities. Four months prior to admission, she had been diagnosed with a 
uterine mass (18 × 21 cm2) suggestive of a leiomyoma, manifesting with abnormal vaginal 
bleeding and microcytic hypochromic anemia (Fig 1). © 2019 American College of Chest Physicians 

Rodriguez-Andoney J.D.J., Castillejo-Adalid L.A., Rivero-Sigarroa E., Hernandez-Oropeza J.L., Redding-Ochoa 
R., Dominguez-Cherit G., (2019). A 50-Year-Old Woman With Uterine Myomatosis, Rapidly Progressive 
Dyspnea, and Lower Extremity Edema. Chest, vol. 156, pp. e69-e72. ISSN: 123692.



A bioactive cartilage graft of IGF1-transduced adipose mesenchymal stem 
cells embedded in an alginate/bovine cartilage matrix tridimensional scaffold 

Moncada-Saucedo N.K., Marino-Martínez I.A., Lara-Arias J., Romero-Díaz V.J., Camacho A., Valdés-
Franco J.A., Pérez-Silos V., García-Ruiz A., Lin H., Tuan R.S., Ramos-Payán R., Lara-Banda M., Ortiz-

Lopez R., Rojas-Martinez A., Fuentes-Mera L. 

Article 

Articular cartilage injuries remain as a therapeutic challenge due to the limited regeneration 
potential of this tissue. Cartilage engineering grafts combining chondrogenic cells, scaffold 
materials, and microenvironmental factors are emerging as promissory alternatives. The design of 
an adequate scaffold resembling the physicochemical features of natural cartilage and able to 
support chondrogenesis in the implants is a crucial topic to solve. This study reports the 
development of an implant constructed with IGF1-transduced adipose-derived mesenchymal stem 
cells (immunophenotypes: CD105+, CD90+, CD73+, CD14-, and CD34-) embedded in a scaffold 
composed of a mix of alginate/milled bovine decellularized knee material which was cultivated in 
vitro for 28 days (3CI). Histological analyses demonstrated the distribution into isogenous groups 
of chondrocytes surrounded by a de novo dense extracellular matrix with balanced proportions of 
collagens II and I and high amounts of sulfated proteoglycans which also evidenced adequate cell 
proliferation and differentiation. This graft also shoved mechanical properties resembling the 
natural knee cartilage. A modified Bern/O’Driscoll scale showed that the 3CI implants had a 
significantly higher score than the 2CI implants lacking cells transduced with IGF1 (16/18 vs. 
14/18), representing high-quality engineering cartilage suitable for in vivo tests. This study 
suggests that this graft resembles several features of typical hyaline cartilage and will be 
promissory for preclinical studies for cartilage regeneration. Copyright © 2019 Nidia K. Moncada-
Saucedo et al. 

Moncada-Saucedo N.K., Marino-Martínez I.A., Lara-Arias J., Romero-Díaz V.J., Camacho A., Valdés-Franco 
J.A., Pérez-Silos V., García-Ruiz A., Lin H., Tuan R.S., Ramos-Payán R., Lara-Banda M., Ortiz-Lopez R., Rojas-
Martinez A., Fuentes-Mera L., (2019). A bioactive cartilage graft of IGF1-transduced adipose mesenchymal 
stem cells embedded in an alginate/bovine cartilage matrix tridimensional scaffold. Stem Cells International, 
vol. 2019. ISSN: 16879678.



A case about the upgrade of manufacturing equipment for insertion into an 
industry 4.0 environment 

García-Garza M.A., Ahuett-Garza H., Lopez M.G., Orta-Castañón P., Kurfess T.R., Coronado P.D.U., 
Güemes-Castorena D., Villa S.G., Salinas S. 

Article 

Industry 4.0 is a synonym for the confluence of technologies that allows the integration of 
information technology, data science, and automated equipment, to produce smart industrial 
systems. The process of inserting new technologies into current conventional environments 
involves a wide range of disciplines and approaches. This article presents the process that was 
followed to identify and upgrade one station in an industrial workshop to make it compatible with 
the more extensive system as it evolves into the Industry 4.0 environment. An information 
processing kit was developed to upgrade the equipment from an automated machine to an 
Industry 4.0 station. The kit includes a structure to support the sensor and the data processing 
unit; this unit consisted of a minicomputer that records the data, graded the performance of the 
components, and sent the data to the cloud for storage, reporting, and further analysis. The 
information processing kit allowed the monitoring of the inspection system and improved the 
quality and speed of the inspection process. © 2019 by the authors. Licensee MDPI, Basel, 
Switzerland. 

García-Garza M.A., Ahuett-Garza H., Lopez M.G., Orta-Castañón P., Kurfess T.R., Coronado P.D.U., Güemes-
Castorena D., Villa S.G., Salinas S., (2019). A case about the upgrade of manufacturing equipment for 
insertion into an industry 4.0 environment. Sensors (Switzerland), vol. 19. ISSN: 14248220.



A challenge based learning experience in forensic medicine 

Eraña-Rojas I.E., López Cabrera M.V., Ríos Barrientos E., Membrillo-Hernández J. 

Article 

Learning about forensic sciences is a crucial part of the formation of professionals working in 
medicine and health areas; this includes a range of coverage from legal-medical cases to forensic 
autopsies. However, knowledge of forensics by medical students is limited, because the teaching 
focus has been on the fundamentals of procedures in this field. To develop the necessary skills, 
specific support, and targeted learning tasks should be designed to enable the integration of 
interdisciplinary work in processes, infrastructure, and equipment used in a high-quality-forensic 
investigation. The innovative educational experience of the Crime Scene Investigation CSI Lab was 
a week-long activity using the pedagogical strategy of Challenge-Based Learning. It addresses the 
problem that students need training in an authentic setting. The intervention, in September 2017, 
included 33 students from different disciplines such as medicine, law, and marketing. They 
participated in various learning settings in multidisciplinary teams and were challenged by experts 
from the State Institute for Forensic Sciences to analyze specific processes. The outcomes of the 
CSI Lab implementations provided evidence of how the students benefited from the experience. 
The results showed that 80% of the teams had an excellent approach to the solution, justification 
of the proposal and feasibility assessment. However, only 60% achieved a solution that met the 
requirements. The educational process was assessed by their perceptions of the educational 
strategy of the CSI Lab experience. The results indicated that 88.9% of the students believed that 
the experience broadened their perspectives on forensic sciences. 73.1% thought that the design 
of the activities, visits, and plenaries added value to their academic training, and 88.9% found it to 
be interesting. Regarding whether or not the activities helped the participants to understand and 
perform a legal-medicine investigation, 92.6% believed that it did help them recognize and 
understand the interventional areas and processes necessary for the investigation. Conclusion: 
Students demonstrated high acceptance of the context-rich design of the practical activities and 
educational experiences that were grounded in active learning. The effect on curriculum design is 
that the interactions and interdisciplinarity of the programs must be assessed, as these 
experiences could motivate them to engage in solving the social challenges of the 21st century. © 
2019 Elsevier Ltd and Faculty of Forensic and Legal Medicine 

Eraña-Rojas I.E., López Cabrera M.V., Ríos Barrientos E., Membrillo-Hernández J., (2019). A challenge based 
learning experience in forensic medicine. Journal of Forensic and Legal Medicine, vol. 68. ISSN: 1752928X.



A class of robust consensus algorithms with predefined-time convergence 
under switching topologies 

Aldana-López R., Gómez-Gutiérrez D., Defoort M., Sánchez-Torres J.D., Muñoz-Vázquez A.J. 

Article 

This paper addresses the robust consensus problem under switching topologies. Contrary to 
existing methods, the proposed approach provides decentralized protocols that achieve consensus 
for networked multiagent systems in a predefined time. Namely, the protocol design provides a 
tuning parameter that allows setting the convergence time of the agents to a consensus state. An 
appropriate Lyapunov analysis exposes the capability of the current proposal to achieve 
predefined-time consensus over switching topologies despite the presence of bounded 
perturbations. Finally, this paper presents a comparison showing that the suggested approach 
subsumes existing fixed-time consensus algorithms, which allows to provide extra degrees of 
freedom to obtain predefined-time consensus protocols with improved convergence 
characteristics, for instance, to reduce the slack between the true convergence time and the 
predefined upper bound. Numerical results are given to illustrate the effectiveness and 
advantages of the proposed method. © 2019 John Wiley & Sons, Ltd. 

Aldana-López R., Gómez-Gutiérrez D., Defoort M., Sánchez-Torres J.D., Muñoz-Vázquez A.J., (2019). A class of 
robust consensus algorithms with predefined-time convergence under switching topologies. International 
Journal of Robust and Nonlinear Control, vol. 29, pp. 6179-6198. ISSN: 10498923.



A CMOS startup circuit for thermoelectric energy harvesting systems 

Flores Quintero R.R., Espinosa Flores-Verdad G. 

Article 

This work presents the design of a fully integrated startup circuit for energy harvesting. The 
startup circuit can provide an output voltage of 520mV and drives 10uW output power for the 
minimal input capabilities on a thermoelectric generator. The proposed startup generator reaches 
a peak efficiency of 72% with an input voltage of 140mV @ 53KHz on switching frequency with 
only 6.87nW of power consumption. The ultra-low power performance is possible due to an 
asymmetric design of a ring oscillator and a simple two non-overlapping phase circuit 
implemented on a CMOS 180nm technology. © 2019 IEEE. 

Flores Quintero R.R., Espinosa Flores-Verdad G., (2019). A CMOS startup circuit for thermoelectric energy 
harvesting systems. IEEE Latin America Transactions, vol. 17, pp. 26-30. ISSN: 15480992.



A cognitive-inspired event-based control for power-aware human mobility 
analysis in IoT devices 

Pérez-Torres R., Torres-Huitzil C., Galeana-Zapién H. 

Article 

Mobile Edge Computing (MEC) relates to the deployment of decision-making processes at the 
network edge or mobile devices rather than in a centralized network entity like the cloud. This 
paradigm shift is acknowledged as one key pillar to enable autonomous operation and self-
awareness in mobile devices in IoT. Under this paradigm, we focus on mobility-based services 
(MBSs), where mobile devices are expected to perform energy-efficient GPS data acquisition while 
also providing location accuracy. We rely on a fully on-device Cognitive Dynamic Systems (CDS) 
platform to propose and evaluate a cognitive controller aimed at both tackling the presence of 
uncertainties and exploiting the mobility information learned by such CDS toward energy-efficient 
and accurate location tracking via mobility-aware sampling policies. We performed a set of 
experiments and validated that the proposed control strategy outperformed similar approaches in 
terms of energy savings and spatio-temporal accuracy in LBS and MBS for smartphone devices. © 
2019 by the authors. Licensee MDPI, Basel, Switzerland. 

Pérez-Torres R., Torres-Huitzil C., Galeana-Zapién H., (2019). A cognitive-inspired event-based control for 
power-aware human mobility analysis in IoT devices. Sensors (Switzerland), vol. 19. ISSN: 14248220.



A Comparison of Different Methods of MWCNTs Metalation in a Single Step 
Using Three Different Silver-containing Compounds 

García B.O., Kharissova O.V., Dias R., Aguirre-Tostado F.S., Leyva C., González L.T., Kharisov B.I. 

Article 

BACKGROUND: Synthesis and applications of Ag-coated carbon nanotubes are currently under 
intensive research, resulting in a series of recent patents. Silver nanoparticles are normally 
obtained from silver nitrate. However, there are also other silver-containing compounds that can 
facilitate the production of silver nanoparticles, such as silver(I) acetate and silver(II) oxide. Being 
combined with carbon nanotubes, silver nanoparticles can transfer to them some of their useful 
properties, such as conductivity and antibacterial properties, and contribute to improving their 
dispersion in solvents. OBJECTIVE: To apply three different silver-containing precursors of Ag 
nanoparticles for the decoration of carbon nanotubes and study the morphology of formed 
composites by several methods. METHOD: Three different silver compounds were used as Ag 
source to carry out the functionalization and decoration of carbon nanotubes under ultrasonic 
treatment of the reaction system, containing, commercial carbon nanotubes, organic peroxides as 
oxidants or hydrazine as a reductant, and a surfactant. Resulting samples were analyzed by XRD 
and XPS spectroscopy, as well as TEM and SEM microscopy to study the morphology of formed 
nanocomposites. RESULTS: Silver nanoparticles can be produced without the presence of a 
reducing agent. Applying hydrazine, as a reducing agent, it is possible to obtain functionalized 
carbon nanotubes doped with silver nanoparticles, in which their sizes are smaller (1-5 nm) 
compared to those obtained without using hydrazine. CONCLUSION: Silver nanoparticles having a 
size range between 2-60 nm can be produced without the presence of a reducing agent. The use 
of a reducing agent, such as hydrazine, affects the size of silver nanoparticles. Copyright© 
Bentham Science Publishers; For any queries, please email at epub@benthamscience.net. 

García B.O., Kharissova O.V., Dias R., Aguirre-Tostado F.S., Leyva C., González L.T., Kharisov B.I., (2019). A 
Comparison of Different Methods of MWCNTs Metalation in a Single Step Using Three Different Silver-
containing Compounds. Recent patents on nanotechnology, vol. 13, pp. 59-69. ISSN: 22124020.



A comparison of the effects of three luteal phase support protocols with 
estrogen on in vitro fertilization-embryo transfer outcomes in patients on a 

gnrh antagonist protocol 

Scheffer J.B., Scheffer B.B., de Carvalho R.F., Aguiar A.P., Lozano D.H.M., Labrosse J., Grynberg M. 

Article 

Objective: This study aimed to evaluate the effects of three different luteal phase support 
protocols with estrogen on the pregnancy rates and luteal phase hormone profiles of patients 
undergoing in vitro fertilization-embryo transfer (IVF-ET) cycles. A secondary objective was to 
evaluate which ovarian reserve markers correlated with pregnancy rates. Methods: This 
retrospective observational study was carried out at a private tertiary reproductive medicine 
teaching and research center. The study enrolled 104 patients undergoing intracytoplasmic sperm 
injection (ICSI) on an antagonist protocol for controlled ovarian hyperstimulation (COH). The 
women were divided into three groups based on the route of administration of estrogen (E2) for 
luteal phase support: oral (Primogyna); transdermal patches (Estradott); or transdermal gel 
(Oestrogel Pump). The administration of estrogen provided the equivalent to 4 mg of estradiol 
daily. All women received 600mg of vaginal progesterone (P) per day (Utrogestan) for luteal phase 
support. Blood samples were drawn on the day of hCG administration and on the day of beta hCG 
testing to measure E2 and P levels. Clinical pregnancy rate (PR) was the main endpoint. Results: 
The patients included in the three groups were comparable. No significant differences were found 
in implantation rates, clinical PR, miscarriage rates, mul-tiple-pregnancy rates, E2 or P levels on the 
day of beta hCG measurement. Concerning ovarian reserve markers, significant correlations 
between testing positive for clinical pregnancy and AMH (r = 0.66, p<0.0001) and E2 levels on beta 
hCG measurement day (r = 0.77; p<.0001) were observed. Conclusions: No significant differences 
were seen in the pregnancy rates of patients submitted to IVF-ET cycles with GnRH antagonists 
given oral, transdermal patches, or transdermal gel E2 during the luteal phase. A correlation was 
found between clinical pregnancy rate and AMH and E2 levels on beta hCG testing day. © 2019, 
Sociedade Brasileira de Reproducao Assistida. All rights reserved. 

Scheffer J.B., Scheffer B.B., de Carvalho R.F., Aguiar A.P., Lozano D.H.M., Labrosse J., Grynberg M., (2019). A 
comparison of the effects of three luteal phase support protocols with estrogen on in vitro fertilization-
embryo transfer outcomes in patients on a gnrh antagonist protocol. Jornal Brasileiro de Reproducao 
Assistida, vol. 23, pp. 239-245. ISSN: 15175693.



A comprehensive framework for the analysis of Industry 4.0 value domains 

Martínez-Olvera C., Mora-Vargas J. 

Article 

Industry 4.0 aims to ensure the future competitiveness of the manufacturing industry by providing 
Companies with the ability to react to rapid product changes and disturbances, efficiently and 
reliably, through re-configurability. In this paper, we explore the value creation process within 
Industry 4.0, with special emphasis on its relationship with mass customization and the 
sustainability issue. Based on the identified research gaps and opportunities derived from a 
literature review of relevant concepts, we propose the development of the Customer-Product-
Process-Resource (CPPR) 4.0, a comprehensive framework that puts the value proposition-
creation-capture cycle proper of an Industry 4.0 environment, in the context of a manufacturing 
organization's customer-product-process-resources views. The usefulness of the proposed 
framework is exemplified by using it to derive system dynamics model of the mass customization 
paradigm. A discussion of the managerial implications of the obtained results for both the 
sustainability and the case of Small-to-Medium Enterprises (SMEs) is offered at the end of the 
paper. © 2019 by the authors. 

Martínez-Olvera C., Mora-Vargas J., (2019). A comprehensive framework for the analysis of Industry 4.0 
value domains. Sustainability (Switzerland), vol. 11. ISSN: 20711050.



A Design-Based Stereologic Method to Quantify the Tissue Changes 
Associated with a Novel Drug-Eluting Tracheobronchial Stent 

Debiane L., Reitzel R., Rosenblatt J., Gagea M., Chavez M.A., Adachi R., Grosu H.B., Sheshadri A., 
Hill L.R., Raad I., Ost D.E. 

Article 

Background: Granulation tissue is a common complication of airway stenting, but no published 
methods can quantify the volume and type of tissue that develops. Objective: To use design-based 
stereology to quantify changes in tissue volume and type associated with airway stenting. 
Methods: We compared drug-eluting stents (DES) filled with gendine to standard silicone stents in 
pigs in an assessor-blinded randomized trial. Tracheal stents were placed via rigid bronchoscopy. 
After 1 month, animals were euthanized and necropsies were performed. Antimicrobial effects of 
the DES were assessed in trachea tissue samples, on the DES surface, and with residual gel from 
the DES reservoir. Tracheal thickness was measured using orthogonal intercepts. Design-based 
stereology was used to quantify the volume density of tissues using a point-counting method. The 
volume of each tissue was normalized to cartilage volume, which is unaffected by stenting. 
Results: Pigs were randomized to DES (n = 36) or control stents (n = 9). The drug was successfully 
eluted from the DES, and the stent surface showed antibacterial activity. DES and controls did not 
differ in tissue microbiology, tracheal thickness, or granulation tissue volume. Compared to 
nonstented controls, stented airways demonstrated a 110% increase in soft-tissue volume (p = 
0.005). Submucosal connective tissue (118%; p < 0.0001), epithelium (70%; p < 0.0001), 
submucosal glands (47%; p = 0.001), and smooth muscle (41%; p < 0.0001) increased in volume. 
Conclusion: Stenting doubles the volume of soft tissue in the trachea. Design-based stereology can 
quantify the tissue changes associated with airway stenting. © 2019 S. Karger AG, Basel. All rights 
reserved. 

Debiane L., Reitzel R., Rosenblatt J., Gagea M., Chavez M.A., Adachi R., Grosu H.B., Sheshadri A., Hill L.R., 
Raad I., Ost D.E., (2019). A Design-Based Stereologic Method to Quantify the Tissue Changes Associated with 
a Novel Drug-Eluting Tracheobronchial Stent. Respiration, vol. 98, pp. 60-69. ISSN: 257931.



A digital look at the fracking controversy in Mexico [Una mirada digital a la 
controversia del fracking (México)] 

Gabriel V.-U., Dagoberto H.M., Sergio R.-S.J., Nalleli S.-C., Castañeda-Garza G. 

Article 

Fracking is a process whose environmental and social implications are a matter of debate 
worldwide, and Mexico does not escape controversy. This work analyzes, through digital methods, 
various sources of data associated with the discussion of fracking in Mexico: Google searches, 
40,188 tweets and 556 images generated by Internet users. Results suggest a relationship 
between interest, narrative and results found in Google, with political, legislative and 
environmental events. © 2019. revistaESPACIOS. com. 

Gabriel V.-U., Dagoberto H.M., Sergio R.-S.J., Nalleli S.-C., Castañeda-Garza G., (2019). A digital look at the 
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A feature selection strategy for gene expression time series experiments with 
hidden Markov models 

Cárdenas-Ovando R.A., Fernández-Figueroa E.A., Rueda-Zárate H.A., Noguez J., Rangel-Escareño C. 

Article 

Studies conducted in time series could be far more informative than those that only capture a 
specific moment in time. However, when it comes to transcriptomic data, time points are sparse 
creating the need for a constant search for methods capable of extracting information out of 
experiments of this kind. We propose a feature selection algorithm embedded in a hidden Markov 
model applied to gene expression time course data on either single or even multiple biological 
conditions. For the latter, in a simple case-control study features or genes are selected under the 
assumption of no change over time for the control samples, while the case group must have at 
least one change. The proposed model reduces the feature space according to a two-state hidden 
Markov model. The two states define change/no-change in gene expression. Features are ranked 
in consonance with three scores: number of changes across time, magnitude of such changes and 
quality of replicates as a measure of how much they deviate from the mean. An important 
highlight is that this strategy overcomes the few samples limitation, common in transcriptome 
experiments through a process of data transformation and rearrangement. To prove this method, 
our strategy was applied to three publicly available data sets. Results show that feature domain is 
reduced by up to 90% leaving only few but relevant features yet with findings consistent to those 
previously reported. Moreover, our strategy proved to be robust, stable and working on studies 
where sample size is an issue otherwise. Hence, even with two biological replicates and/or three 
time points our method proves to work well. © 2019 Cárdenas-Ovando 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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A Fractional Nonlinear PI-Structure Control for Robust  
Attitude Tracking of Quadrotors 

Oliva-Palomo F., Muñoz-Vázquez A.J., Sánchez-Orta A., Parra-Vega V.,  
Izaguirre-Espinosa C., Castillo P. 

Article 

A robust attitude quadrotor control based on a novel fractional order PI nonlinear structure is 
proposed and experimentally validated. The proportional action depends on a nonlinear 
transformation of the sliding variable, while the integral action of fractional order rejects 
nondifferentiable disturbances, such as turbulent effects and gust winds, enforcing a sliding 
motion in finite time. The exponential convergence of a quaternion-based error is guaranteed for 
well-posed attitude tracking, and the regularity of the control signal can be adjusted with respect 
to the fractional order. Notably, the proposal includes, as particular cases, first-order and second-
order sliding mode control schemes. Experiments illustrate the viability of the proposal, and a 
comparative study versus PD, PI-like, first-order sliding mode and second-order sliding mode 
supertwisting controllers is presented and discussed. © 1965-2011 IEEE. 
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A generalization of multiplication modules 

Perez J.C., Montes J.R., Sánchez G.T. 

Article 

For M∑∈ R-Mod, N ⊆ M and L ∈ σ [M] we consider the product N M L = f ∈Hom (M,L) f(N). A 
module N ∈ σ [M] is called an M-multiplication module R if for every submodule L of N, there 
exists a submodule I of M such that L = I M N. We extend some important results given for 
multiplication modules to M-multiplication modules. As applications we obtain some new results 
when M is a semiprime Goldie module. In particular we prove that M is a semiprime Goldie 
module with an essential socle and N ∈ σ [M] is an M-multiplication module, then N is cyclic, 
distributive and semisimple module. To prove these results we have had to develop new methods. 
© 2019 Korean Mathematical Society. 
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A Generalized Economic Order Quantity Inventory Model with Shortage: Case 
Study of a Poultry Farmer 

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

Article 

We consider an EOQ inventory model for growing items, wherein the value and size of items 
increase during time, some instances of these items are livestock, fish, and poultry. The main 
difference between this inventory system and older ones is weight increment of products during 
stocking without buying more. This paper studies an inventory system of poultries that new-born 
items are fed to reach the ideal weight for consumers. In this study, based on the consumers’ 
preference of fresh foods over frozen items, we assume that shortage is permitted and consumers 
wait for fresh items when company pays some additional penalties, i.e., the shortage is fully 
backordered. On the other hand, for each cycle, the producer must prepare the place in terms of 
hygiene conditions; thus, a setup time per cycle is considered. The aim of this study is to obtain 
optimum system solution, such that total costs, including setup, purchasing, holding, feeding, and 
shortage, are minimized. To do so, we employ mathematical measures to approximate growing 
rates and model the system as a non-linear programming. To solve the obtained optimization 
model, we employ hessian matrix to obtain optimal solution for this inventory system. The 
proposed EOQ inventory model helps poultry industries in Iran to optimize their system 
considering costs and permissible shortage, and it can be employed in other countries. Finally, we 
provide a numerical example and its sensitivity analysis, plus some potential future directions. © 
2018, King Fahd University of Petroleum & Minerals. 
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A glance of industry 4.0 at supply chain and inventory management 

Avilés-Sacoto S.V., Avilés-González J.F., García-Reyes H., Bermeo-Samaniego M.C., Cañizares-
Jaramillo A.K., Izquierdo-Flores S.N. 

Article 

In recent years, organizations have faced serious challenges due to market uncertainty, 
international competition, highly demand on products and services, among other factors. One of 
the initiatives proposed to deal with this threat is the Industry 4.0. However, adoption of this 
initiative is not easy due to the various difficulties related to technological adoption, data-driven 
process and cultural behavior. Supply Chain operations are not exempt to be impacted by the 
current market situations. For example, Inventory Management is challenged by the reduction on 
the product life cycle and production flexibility. Thus, this article presents a literature review of 
how Industry 4.0 is affecting Supply Chain Management and Inventory Management fields. Three 
research questions were used to explore the state of the art of the topic. Findings show a fertile 
field for new methods and operations supported by technology and data-driven operations in 
order to become an Industry 4.0 adopter. © 2019 University of Cincinnati. All rights reserved. 
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A hybrid metaheuristic algorithm for a parallel machine scheduling  
problem with dependent setup times 

Báez S., Angel-Bello F., Alvarez A., Melián-Batista B. 

Article 

This work proposes a hybrid algorithm that combines GRASP and Variable Neighborhood Search 
for solving a parallel machine scheduling problem with dependent setup times for minimizing the 
total completion time. The aim of the problem is to assign jobs to machines and determine the 
order in which jobs have to be processed on the machines, in such a way that the sum of the 
completion times of all jobs is minimized. The designed algorithm consists of two phases: 
construction and improvement, that is performed by means of a general variable neighborhood 
search. The instances considered to test our algorithm are taken from the literature and the 
results are compared with the exact solutions obtained by a mathematical model and with the 
solutions provided by the best heuristic from the literature, which is outperformed by the 
proposed hybrid algorithm. © 2019 
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machine scheduling problem with dependent setup times. Computers and Industrial Engineering, vol. 131, 
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A kinematic controller for liquid pouring between vessels  
modelled with smoothed particle hydrodynamics 

Camporredondo G., Barber R., Legrand M., Mu'oz L. 

Article 

In robotics, the task of pouring liquids into vessels in non-structured or domestic spaces is an open 
field of study. A real time, fluid dynamic simulation, based on smoothed particle hydrodynamics 
(SPH), together with solid motion kinematics, allow for a closed loop control of pouring. In the first 
place, a control criterion related with the behavior of the liquid free surface is established to 
handle sloshing, especially in the initial phase of pouring to prevent liquid adhesion over the vessel 
rim. A 2-D, free surface SPH simulation is implemented on a graphic processing unit (GPU) to 
predict the liquid motion with real-time capability. The pouring vessel has a single degree of 
freedom of rotation, while the catching vessel has a single degree of freedom of translation, and 
the control loop handles the tilting angle of the pouring vessel. In this work, a two-stage pouring 
method is proposed, differentiating an initial phase where sloshing is particularly relevant, and a 
nearly constant outflow phase. For control purposes, the free outflow trajectory was simplified 
and modelled as a free falling solid with an initial velocity at the vessel crest, as calculated by the 
SPH simulation. As the first stage of pouring is more delicate, a novel slosh induction method (SIM) 
is proposed to overcome spilling issues during initial tilting in full filled vessels. Both robotic 
control and fluid modelling showed good results at multiples initial vessel filling heights. © 2019 
by the authors. 
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A learning environment to stimulate the development  
of competencies for mechanical design 

Vargas-Mendoza L., Gallardo-Córdova K., Gómez-Muñoz J.L. 

Article 

The objective of the research discussed in this article was to identify the educational and 
technological factors that favourably affect the learning of mechanical design by engineering 
students. A Web site was created to assemble educational materials; namely, notes, videos, 
widgets and on-line examinations. To study its effect, a qualitative exploratory research case 
methodology was followed. The impact of technological factors was assessed, viz. ICT 
management, connectivity and usability; and educational factors assessed included use of real 
situations, creative thinking, collaborative work. A final competency assessment was made. It was 
found that this combination improves the speed of calculation, promotes the optimisation of the 
designs, takes the cognitive process to higher levels in the development of disciplinary and 
transversal competencies and increases the interest of the student in mechanical design. © WIETE 
2019. 
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A Lightweight and provable secured certificateless signcryption  
approach for crowdsourced IIoT applications 

Ullah I., Amin N.U., Zareei M., Zeb A., Khattak H., Khan A., Goudarzi S. 

Article 

Industrial Internet of Things (IIoT) is a new type of Internet of Things (IoT), which enables sensors 
to merge with several smart devices to monitor machine status, environment, and collect data 
from industrial devices. On the other hand, cloud computing provides a good platform for storing 
crowdsourced data of IIoT. Due to the semi-trusted nature of cloud computing and 
communication through open channels, the IIoT environment needs security services such as 
confidentiality and authenticity. One such solution is provided by the identity-based signcryption. 
Unfortunately, the identity-based signcryption approach suffers fromthe key escrowproblem. 
Certificateless signcryption is the alternative of identity-based signcryption that can resolve the 
key escrow problem. Here, we propose a lightweight certificateless signcryption approach for 
crowdsourced IIoT applications with the intention of enhancing security and decreasing the 
computational cost and communication overhead. The security and efficiency of the proposed 
approach are based on the hyper elliptic curve cryptosystem. The hyper elliptic curve is the 
advance version of the elliptic curve having small parameters and key size of 80 bits as compared 
to the elliptic curve which has 160-bits key size. Further, we validate the security requirements of 
our approach through automated validation of Internet security protocols and applications 
(AVISPA) tool with the help of high level protocol specification language (HLPSL). Moreover, our 
lightweight and secured scheme will attract low resource devices and will become a perk in the 
environment of IIoT. © 2019 by the authors. 
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A Linear Systems Perspective on Intrusion Detection for  
Routing in Reconfigurable Wireless Networks 

Zuniga-Mejia J., Villalpando-Hernandez R., Vargas-Rosales C., Spanias A. 

Article 

Reconfigurable wireless networks, such as ad hoc or wireless sensor networks, do not rely on fixed 
infrastructure. Nodes must cooperate in the multi-hop routing process. This dynamic and open 
nature make reconfigurable networks vulnerable to routing attacks that could degrade 
significantly network performance. Intrusion detection systems consist of a set of techniques 
designed to identify hostile behavior. In this paper, there are several approaches for intrusion 
detection in reconfigurable network routing such as collaborative, statistical, or machine learning-
based techniques. In this paper, we introduce a new approach to intrusion detection for 
reconfigurable network routing based on linear systems theory. Using this approach, we can 
discriminate routing attacks by considering the system's z-plane poles. The z-plane can be thought 
of as a two dimensional feature space that arises naturally. It is independent of the number of 
network attack detection metrics and does not require extra dimensionality reduction. Two 
different host-based intrusion detection techniques, inspired by this new linear systems 
perspective, are presented and analyzed through a case study. The case study considers the 
effects of attack severity and node mobility to the attack detection performance. High attack 
detection accuracy was obtained without increasing packet overhead for both techniques by 
analyzing locally available information. © 2013 IEEE. 
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A metaheuristic algorithm and simulation to study the effect of learning or 
tiredness on sequence-dependent setup times in a parallel machine 

scheduling problem 

Expósito-Izquierdo C., Angel-Bello F., Melián-Batista B., Alvarez A., Báez S. 

Article 

This work analyses the effects of learning or tiredness on the setup times in a scheduling problem 
with identical parallel machines. This problem involves setup times that depend on the sequence 
of jobs with the goal of minimizing the sum of total completion times. Due to the complexity of the 
problem and the assumption that high-quality solutions of the problem without effects are also 
high-quality solutions when these effects are considered, we firstly propose a metaheuristic 
algorithm aimed at finding high-quality and diverse solutions, ignoring the learning/tiredness 
issues. Then, we study the effects of learning or tiredness on the obtained solutions in a real-world 
scenario by using a multi-agent simulation approach. The computational experiments carried out 
demonstrate that the simulation model developed in this work is valid to handle randomness in a 
practical scenario, allowing to be adapted to different learning or tiredness effects. Furthermore, 
the computational experiments underscore the fact that the proposal can be used as a decision 
support tool aimed at estimating the amount of job to be assigned to the available machines on 
the basis of the operator profile. © 2018 Elsevier Ltd 

Expósito-Izquierdo C., Angel-Bello F., Melián-Batista B., Alvarez A., Báez S., (2019). A metaheuristic algorithm 
and simulation to study the effect of learning or tiredness on sequence-dependent setup times in a parallel 
machine scheduling problem. Expert Systems with Applications, vol. 117, pp. 62-74. ISSN: 9574174.



A model-based controller for a single-phase grid-tied modular multilevel 
inverter with regulation and balance of energy 

Catzin Contreras G.A., Escobar G., Valdez-Fernandez A.A., Lopez-Sanchez M.J. 

Article 

A controller based on the model is presented for a single-phase grid-tied inverter of 2N + 1 levels, 
which is based on the modular multilevel converter (MMC) topology, where N is the number of 
cells per arm. This is referred to as an MMC-based inverter in this paper. The controller has the 
purpose to assure a good performance of the converter operation both internally and during grid 
connection. For this, the proposed controller involves four control loops, namely, overall energy 
regulation, energy balance between arms, circulating current, and injected current loops. Notice 
that the proposed controller by itself guarantees voltage regulation at the arms level only. To 
guarantee individual regulation of each cell capacitor voltage, the proposed controller is then 
combined with the phase-shifted carrier-based pulse-width modulation (PSC-PWM) scheme. 
Experimental evidence is exposed to assess the performance of the proposed control scheme. The 
experimental setup considers a grid-tied inverter based on an MMC of seven levels (N = 3). The 
proposed controller and the experimental prototype are implemented in a hardware-in-the-loop 
platform. The experimental tests include responses to step changes in the load power and 
unbalance in the initial capacitor voltages. © 2019 John Wiley & Sons, Ltd. 

Catzin Contreras G.A., Escobar G., Valdez-Fernandez A.A., Lopez-Sanchez M.J., (2019). A model-based 
controller for a single-phase grid-tied modular multilevel inverter with regulation and balance of energy. 
International Transactions on Electrical Energy Systems, vol. 29. ISSN: 20507038.



A monitoring-based approach for WSN security using IEEE-
802.15.4/6LowPAN and DTLS communication 

Fuentes-Samaniego R.A., La V.H., Cavalli A.R., Nolazco-Flores J.A., Ramirez-Velarde R.V. 

Article 

In this paper, we present a monitoring-based approach for securing upper layer communications 
of wireless sensor networks (WSN), the latter using IEEE802.15.4/6LoWPAN stacks and tinyDTLS. 
The monitoring techniques have been integrated as an extension to the industrial tool Montimage 
monitoring tool (MMT). The MMT-extension verifies that the network is working following a set of 
security rules that have been defined by ETSI. The security rules check if the protocol stack is 
working properly. If MMT detects a security rule that was not respected, then it sends an alarm to 
the system manager so that he can take properly reactive adjustments. We tested each of the 
security rules in MMT’s extension using point-to-point configuration. After all these tests were 
verified, we tested our MMT-extension using real data gathered from the FIT IoT-LAB platform. 
The results of these tests shown that our MMT’s extension for WSN using IEEE-802.15.4/6LowPAN 
and DTLS communication is feasible. Copyright © 2019 Inderscience Enterprises Ltd. 
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A multi-scenario nonlinear model predictive control approach  
for robust product transitions 

Flores-Tlacuahuac A., Gutiérrez-Limón M.A. 

Article 

Dynamic product transitions are ubiquitous operations in the processing industry. When a first-
principles dynamic model is deployed for real system representation, the calculation of the 
dynamic optimal trajectory for product transition can be cast as an optimal control problem. A 
common practice in addressing the solution of optimal product transitions lies in the assumption 
of free of uncertainty first-principle models. Ignoring the effect of model uncertainty on product 
transitions can result in unfeasible dynamic trajectories. In this work, an optimization scenario 
approach, featuring variable scenario weighting functions, is deployed for assessing the impact of 
model uncertainty on the control actions such that feasible and optimal transition trajectories are 
computed featuring minimum deviation from target values. The optimization approach was 
applied to three nonlinear reaction systems. The results demonstrate that when the variable 
weighting optimization scenario approach is suitable for approximating model uncertainty, 
feasible transition trajectories can be calculated at relatively low computational cost (for small or 
medium scale systems). © 2018 Canadian Society for Chemical Engineering 
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A Multivariate Prognostic Score For Predicting Mortality Of Acquired 
Immunodeficiency Syndrome Patients With Hypoxemic Respiratory Failure 

And Pneumocystis Jiroveci Pneumonia 

Hernández-Cárdenas C.M., Mendoza-Copa G., Hong-Zhu P., Gómez-García I.A., Lugo-Goytia G. 

Article 

Background: Severe hypoxemic respiratory failure (SHRF) due to Pneumocystis jiroveci pneumonia 
(PJP) in AIDS patients represents the main cause of admission and mortality in respiratory 
intensive care units (RICUs) in low- and middle-income countries. Objective: The objective of this 
study was to develop a predictive scoring system to estimate the risk of mortality in HIV/AIDS 
patients with PJP and SHRF. Methods: We analyzed data of patients admitted to the RICU between 
January 2013 and January 2018 with a diagnosis of HIV infection and PJP. Multivariate logistic 
regression and Kaplan-Meier method were used in data analysis. The RICU and inhospital mortality 
were 25% and 26%, respectively. Multivariate analysis identified four independent predictors: 
body mass index, albumin, time to ICU admission, and days of vasopressor support. A predictive 
scoring system was derived and validated internally. The discrimination was 0.869 (95% 
confidence interval: 0.821-0.917) and calibration intercept (α) and slope (β) were 0.03 and 0.99, 
respectively. The sensitivity was 47.2%, specificity was 84.6%, positive predictive value was 89.2%, 
and negative predictive value was 82.6%. Conclusions: This scoring system is a potentially useful 
tool to assist clinicians, in low- and medium-income countries, in estimating the RICU and 
inhospital mortality risk in patients with HIV/AIDS and SHRF caused by PJP. Copyright: © 2019 
Permanyer. 
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A new multi-period investment strategies method based  
on evolutionary algorithms 

Aguilar-Rivera A., Valenzuela-Rendón M. 

Article 

This work introduces a new algorithmic trading method based on evolutionary algorithms and 
portfolio theory. The limitations of traditional portfolio theory are overcome using a multi-period 
definition of the problem. The model allows the inclusion of dynamic restrictions like transaction 
costs, portfolio unbalance, and inflation. A Monte Carlo method is proposed to handle these types 
of restrictions. The investment strategies method is introduced to make trading decisions based 
on the investor’s preference and the current state of the market. Preference is determined using 
heuristics instead of theoretical utility functions. The method was tested using real data from the 
Mexican market. The method was compared against buy-and-holds and single-period portfolios 
for metrics like the maximum loss, expected return, risk, the Sharpe’s ratio, and others. The results 
indicate investment strategies perform trading with less risk than other methods. Single-period 
methods attained the lowest performance in the experiments due to their high transaction costs. 
The conclusion was investment decisions that are improved when information providing from 
many different sources is considered. Also, profitable decisions are the result of a careful balance 
between action (transaction) and inaction (buy-and-hold). © 2017, The Natural Computing 
Applications Forum. 
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A nonparametric economic index to measure the collective effort of  
national-level economic activities directed towards greater efficiency 

Elizondo-Noriega A., Ponce-Jaramillo I.E., Avilés-Sacoto S.V., Güemes-Castorena D., Tercero-Gómez 
V.G., Tiruvengadam N., Beruvides M.G. 

Article 

For an economic system such as a nation, assessing the efforts of its constituent economic 
activities that are directed toward greater efficiency, which in aggregate determines the overall 
efficiency at the national level is important. Such an exercise provides information on which 
constituent economic activities are underperforming and require attention. This article presents 
an economic performance index called the Efficiency Effort Index (EE-Index) that measures such 
efforts of economic activities directed at efficiency improvement. This nonparametric, 
dimensionless index is computed based on a combination of Leveled-Data-Envelopment-Analysis 
(LDEA) and Markov Chains (MCs). LDEA compares diverse decision-making units to yield a set of 
efficiency scores, which are first discretized and then subjected to first-order MC treatment. The 
EE-Index was computed for a chosen nation and compared with that nation’s average relative 
efficiency (ARE) score, another performance index presented in this study, and GDP per capita. 
This comparison suggested that the slow growth in the chosen country’s GDP coincided with a 
general declining trend exhibited in the country’s efforts and aggregate efficiency achieved by 
these efforts, measured, respectively, by the EE-Index and the ARE-Index. © 2019, © 2019 The 
Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 
license. 
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A note on species realizations and nondegeneracy of potentials 

López-Aguayo D. 

Article 

In this note, we show that a mutation theory of species with potential can be defined so that a 
certain class of skew-symmetrizable integer matrices have a species realization admitting a 
nondegenerate potential. This gives a partial affirmative answer to a question raised by Jan 
Geuenich and Daniel Labardini-Fragoso. We also provide an example of a class of skew-
symmetrizable 4 × 4 integer matrices, which are not globally unfoldable nor strongly primitive, and 
that have a species realization admitting a nondegenerate potential. © 2019 World Scientific 
Publishing Company. 
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A Novel Fuzzy-PSO Controller for Increasing the Lifetime in Power Electronics 
Stage for Brushless DC Drives 

Lopez M.G., Ponce P., Soriano L.A., Molina A., Rivas J.J.R. 

Article 

In electric drives, the lifetime of the power electronics stage is strongly reduced by the command 
signals from the speed controller because the features of the power electronics stage are not 
included in the controller design. A reduction in the power electronics lifetime generates 
premature fault conditions during the operation of electric drives, which directly affects the 
industrial processes where the power electronic stage is used. Thus, power electronics stages for 
controllers are frequently overdesigned, which reduces their efficiency and increments their 
weight, size, and cost. Power electronics stages are generally designed using essential electronic 
devices, such as insulated gate bipolar transistors (IGBTs) or metal-oxide-semiconductor field 
effect transistors (MOSFETs) that have limited lifetimes. In electric drives, these power electronics 
components work under high switching frequencies to drive high electric power to achieve the 
desired mechanical references, such as speed and position in electric brushless dc motors. In this 
paper, we propose power electronics lifetime optimization and a faster speed response in a 
brushless dc motor drive by a fuzzy particle swarm optimization (Fuzzy-PSO) controller, which is a 
fuzzy logic controller (FLC) modified by PSO. Moreover, an objective function which includes the 
desired speed and the reference temperature is proposed. The proposed controller is compared 
with a conventional proportional-integral-derivative (PID) controller and FLC via co-simulation in 
Multisim and LabVIEW software. The results confirm that the Fuzzy-PSO has a superior speed 
performance and improves the lifetime in the power electronics stages. This proposal is an 
important contribution to industrial electric drives that require incrementing the power 
electronics lifetime. © 2013 IEEE. 
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A novel image steganography technique based  
on quantum substitution boxes 

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

Article 

Substitution boxes play an essential role in designing secure cryptosystems. With the evolution of 
quantum technologies, current data security mechanisms may be broken due to their construction 
based on mathematical computation. Quantum walks, a universal quantum computational model, 
play an essential role in designing quantum algorithms. We utilize the benefits of quantum walks 
to present a novel technique for constructing substitution boxes (S-boxes) based on quantum 
walks (QWs). The performance of the presented QWs S-box technique is evaluated by S-box 
evaluation criteria, and our results prove that the constructed S-box has vital qualities for viable 
applications in security purposes. Furthermore, a new technique for image steganography is 
constructed. The proposed technique is an integrated mechanism between classical data hiding 
and quantum walks to achieve better security for the embedded data. The embedding and 
extraction procedures are controlled by QWs S-box. The inclusion of cryptographic QWs S-box 
ensures the security of both embedding and extraction phases. At the extraction phase, only the 
stego image and the secret values are needed for constructing the secret data. Experimental 
results demonstrate that the presented technique has a high-security, high embedding capacity 
and good visual quality. © 2019 Elsevier Ltd 
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A novel PEMFC power conditioning system based on the interleaved high 
gain boost converter 

Mayo-Maldonado J.C., Valdez-Resendiz J.E., Sanchez V.M., Rosas-Caro J.C., Claudio-Sanchez A., 
Chan Puc F. 

Article 

Power converter units are crucial components in proton exchange membrane fuel cell (PEMFC) 
energy generation systems. For this reason, and also motivated by the demands in high quality 
power conditioning for PEMFC systems, we propose the application of an interleaved high gain 
boost converter topology with a diode clamped multilevel inverter as power interface. The main 
advantages of the proposed scheme encompass: high voltage conversion ratio, input current 
ripple mitigation, and voltage balancing across output capacitors. These characteristics make this 
converter ideal for grid-connection purposes, acting as an interface for renewable energy sources 
that provide low voltages and demand low current ripples. The underlying theoretical analysis as 
well as simulation and experimental validation are presented in this paper. © 2018 Hydrogen 
Energy Publications LLC 
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A numerical simulation of a cone detection system based on vortex beams 

Trevino J.P., Gómez-Correa J.E., Coello V., Herrán-Cuspinera R.M., Sosa-de-León E.N., Garza-Rivera 
A., Ocana-Bribiesca M.A. 

Article 

By means of numerical simulations we provide proof of concept for a low cost cone locating 
system whose function is based on vortex beams. The system described here does not lose 
precision compared to commercial standards. We investigate the advantages of imaging individual 
cones using vortex phase masks of different topological charge. We provide numerical simulations 
of two different setups that are combined to take advantage of optical vortices for two purposes: 
(a) resolve pairs of cones within the photoreceptor mosaic, and (b) to pinpoint positions of 
unresolved cones, we study the stability of this configuration against basic wavefront aberrations. 
The combination of setups can perform detection and positioning tasks with no correction for 
aberrations required. We show a simulation of how the system would produce a map of retinal 
cones. © 2019 Elsevier GmbH 
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A pattern-based approach for detecting pneumatic failures  
on temporary immersion bioreactors 

Loyola-González O., Medina-Pérez M.A., Hernández-Tamayo D., Monroy R., Carrasco-Ochoa J.A., 
García-Borroto M. 

Article 

Temporary Immersion Bioreactors (TIBs) are used for increasing plant quality and plant 
multiplication rates. These TIBs are actioned by mean of a pneumatic system. A failure in the 
pneumatic system could produce severe damages into the TIB. Consequently, the whole biological 
process would be aborted, increasing the production cost. Therefore, an important task is to 
detect failures on a temporary immersion bioreactor system. In this paper, we propose to 
approach this task using a contrast pattern based classifier. We show that our proposal, for 
detecting pneumatic failures in a TIB, outperforms other approaches reported in the literature. In 
addition, we introduce a feature representation based on the differences among feature values. 
Additionally, we collected a new pineapple micropropagation database for detecting four new 
types of pneumatic failures on TIBs. Finally, we provide an analysis of our experimental results 
together with experts in both biotechnology and pneumatic devices. © 2019 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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A precision irrigation model using hybrid automata 

Lozoya C., Favela-Contreras A., Aguilar-Gonzalez A., Orona L. 

Article 

Closed-loop control for precision irrigation represents an effective method to provide water 
savings in this resource-intensive activity. Typically, implementation of these systems uses an on-
off control approach with soil moisture as the feedback variable. In these cases, no process 
modeling is required due to the simplicity of the implemented control algorithm. However, the 
amount of water consumed by irrigation globally presents an interesting application area for the 
control discipline. Therefore, to obtain greater water savings and to improve crop productivity 
through control theory, an irrigation model is required that integrates the three main elements in 
the irrigation process: soil, crop, and weather. This article proposes a hybrid automata model for a 
closed-loop irrigation system applied to a grass-covered area. The main measured variables used 
to represent the process dynamics are soil moisture, vegetation index, and evapotranspiration. 
The hybrid automata approach allows a complex system to be modeled as a finite state machine in 
which there is a specific linear model for each state. When certain conditions are met, the system 
transitions from one state to another, and the new behavior is represented by a different linear 
model. To develop the proposed model, experimental data were obtained from an irrigation 
process, the data were analyzed to produce a model using the hybrid automata approach, and 
finally the model was validated with a new set of measured data. © 2019 American Society of 
Agricultural and Biological Engineers. 
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A QUBO Formulation of Minimum Multicut Problem  
Instances in Trees for D-Wave Quantum Annealers 

Cruz-Santos W., Venegas-Andraca S.E., Lanzagorta M. 

Article 

Quantum annealing algorithms were introduced to solve combinatorial optimization problems by 
taking advantage of quantum fluctuations to escape local minima in complex energy landscapes 
typical of NP − hard problems. In this work, we propose using quantum annealing for the theory of 
cuts, a field of paramount importance in theoretical computer science. We have proposed a 
method to formulate the Minimum Multicut Problem into the QUBO representation, and the 
technical difficulties faced when embedding and submitting a problem to the quantum annealer 
processor. We show two constructions of the quadratic unconstrained binary optimization 
functions for the Minimum Multicut Problem and we review several tradeoffs between the two 
mappings and provide numerical scaling analysis results from several classical approaches. 
Furthermore, we discuss some of the expected challenges and tradeoffs in the implementation of 
our mapping in the current generation of D-Wave machines. © 2019, The Author(s). 
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A radio channel model for D2D communications blocked  
by single trees in forest environments 

Picallo I., Klaina H., Lopez-Iturri P., Aguirre E., Celaya-Echarri M., Azpilicueta L., Eguizábal A., 
Falcone F., Alejos A. 

Article 

In this paper we consider the D2D (Device-to-Device) communication taking place between 
Wireless Sensor Networks (WSN) elements operating in vegetation environments in order to 
achieve the radio channel characterization at 2.4 GHz, focusing on the radio links blocked by oak 
and pine trees modelled from specimens found in a real recreation area located within forest 
environments. In order to fit and validate a radio channel model for this type of scenarios, both 
measurements and simulations by means of an in-house developed 3D Ray Launching algorithm 
have been performed, offering as outcomes the path loss and multipath information of the 
scenarios under study for forest immersed isolated trees and non-isolated trees. The specific 
forests, composed of thick in-leaf trees, are called Orgi Forest and Chandebrito, located 
respectively in Navarre and Galicia, Spain. A geometrical and dielectric model of the trees were 
created and introduced in the simulation software. We concluded that the scattering produced by 
the tree can be divided into two zones with different dominant propagation mechanisms: an 
obstructed line of sight (OLoS) zone far from the tree fitting a log-distance model, and a diffraction 
zone around the edge of the tree. 2D planes of delay spread value are also presented which 
similarly reflects the proposed two-zone model. © 2019 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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A robust control scheme for renewable-based distributed  
generators using artificial hydrocarbon networks 

Rosales A., Ponce P., Ponce H., Molina A. 

Article 

Distributed generators (DGs) based on renewable energy systems such as wind turbines, solar 
panels, and storage systems, are key in transforming the current electric grid into a green and 
sustainable network. These DGs are called inverter-interfaced systems because they are 
integrated into the grid through power converters. However, inverter-interfaced systems lack 
inertia, deteriorating the stability of the grid as frequency and voltage oscillations emerge. 
Additionally, when DGs are connected to the grid, its robustness against unbalanced conditions 
must to be ensured. This paper presents a robust control scheme for power regulation in DGs, 
which includes inertia and operates under unbalanced conditions. The proposed scheme 
integrates a robust control algorithm to ensured power regulation, despite unbalanced voltages. 
The control algorithm is an artificial hydrocarbon network controller, which is a chemically-
inspired technique, based on carbon networks, that provides stability, robustness, and accuracy. 
The robustness and stability of the proposed control scheme are tested using Lyapunov 
techniques. Simulation, considering one- And three-phase voltage sags, is executed to validate the 
performance of the control scheme. © 2019 by the authors. 
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A screening platform to monitor RNA processing and protein-RNA 
interactions in ribonuclease P uncovers a small molecule inhibitor 

Madrigal-Carrillo E.-A., Díaz-Tufinio C.-A., Santamaría-Suárez H.-A., Arciniega M., Torres-Larios A. 

Article 

Ribonucleoprotein (RNP) complexes and RNA-processing enzymes are attractive targets for 
antibiotic development owing to their central roles in microbial physiology. For many of these 
complexes, comprehensive strategies to identify inhibitors are either lacking or suffer from 
substantial technical limitations. Here, we describe an activity-binding-structure platform for 
bacterial ribonuclease P (RNase P), an essential RNP ribozyme involved in 5' tRNA processing. A 
novel, real-time fluorescence-based assay was used to monitor RNase P activity and rapidly 
identify inhibitors using a mini-helix and a pre-tRNA-like bipartite substrate. Using the mini-helix 
substrate, we screened a library comprising 2560 compounds. Initial hits were then validated using 
pre-tRNA and the pre-tRNA-like substrate, which ultimately verified four compounds as inhibitors. 
Biolayer interferometry-based binding assays and molecular dynamics simulations were then used 
to characterize the interactions between each validated inhibitor and the P protein, P RNA and 
pre-tRNA. X-ray crystallographic studies subsequently elucidated the structure of the P protein 
bound to the most promising hit, purpurin, and revealed how this inhibitor adversely affects tRNA 
5' leader binding. This integrated platform affords improved structure-function studies of RNA 
processing enzymes and facilitates the discovery of novel regulators or inhibitors. © The Author(s) 
2019. Published by Oxford University Press on behalf of Nucleic Acids Research. 
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A simple, analytic solution of the semiclassical Rabi  
model in the red-detuned regime 

Castaños L.O. 

Article 

We consider the semiclassical Rabi model in the large, red-detuned regime. Using the method of 
multiple-scales we obtain a simple, analytic, and approximate solution that describes the evolution 
of the system accurately for long times and for arbitrary values of the qubit-field coupling. It is 
used to characterize the probability to find the qubit in the excited state and the trajectory of the 
associated Bloch vector. Finally, we present physical situations where the results can be applied. © 
2019 Elsevier B.V. 
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A simulation-based heuristic that promotes business profit while increasing 
the perceived quality of service industries 

Trigos F., Vazquez A.R., Cárdenas-Barrón L.E. 

Article 

This paper tackles the problem of minimising the direct server costs of complex multiple-server 
queueing systems while improving the quality perceived by customers. The problem is solved by 
finding the server roster, defined as the allocation of active individual servers in each time interval 
of the working day. As no closed solution is available at this time, it was obtained by simulation 
modelling. The complex queueing system was solved by a simulation-based heuristic that includes 
the dynamic arrivals, entity reneging and/or balking, multi-servicing, and the individual service-
time distributions of servers. The distributions of the random variables of single or multiple-branch 
businesses were identified by sampling procedures for multiple company-branch deployment. The 
beneficial financial impact of the proposed solution is confirmed in numerical real-life banking 
scenarios. The quality perceived by customers (evaluated through the expected queueing time) 
was also improved. Finally, additional insights that might improve the system performance are 
highlighted. © 2019 Elsevier B.V. 
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A spatio-temporal approach to individual mobility modeling  
in on-device cognitive computing platforms 

Pérez-Torres R., Torres-Huitzil C., Galeana-Zapién H. 

Article 

The increased availability of GPS-enabled devices makes possible to collect location data for 
mining purposes and to develop mobility-based services (MBS). For most of the MBSs, determining 
interesting locations and frequent Points of Interest (POIs) is of paramount importance to study 
the semantic of places visited by an individual and the mobility patterns as a spatio-temporal 
phenomenon. In this paper, we propose a novel approach that uses mobility-based services for 
on-device and individual-centered mobility understanding. Unlike existing approaches that use 
crowd data for cloud-assisted POI extraction, the proposed solution autonomously detects POIs 
and mobility events to incrementally construct a cognitive map (spatio-temporal model) of 
individual mobility suitable to constrained mobile platforms. In particular, we focus on detecting 
POIs and enter-exits events as the key to derive statistical properties for characterizing the 
dynamics of an individual’s mobility. We show that the proposed spatio-temporal map effectively 
extracts core features from the user-POI interaction that are relevant for analytics such as mobility 
prediction. We also demonstrate how the obtained spatio-temporal model can be exploited to 
assess the relevance of daily mobility routines. This novel cognitive and on-line mobility modeling 
contributes toward the distributed intelligence of IoT connected devices without strongly 
compromising energy. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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A streaming accelerator of Convolutional Neural Networks  
for resource-limited applications 

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

Article 

Convolutional Neuronal Networks (CNN) implementation on embedded devices is restricted due 
to the number of layers of some CNN models. In this context, this paper describes a novel 
architecture based on Layer Operation Chaining (LOC) which uses fewer convolvers than 
convolution layers. A reutilization of hardware convolvers is promoted through kernel 
decomposition. Thus, an architectural design with reduced resources utilization is achieved, 
suitable to be implemented on low-end devices as a solution for portable classification 
applications. Experimental results show that the proposed design has a competitive processing 
time and overcomes resource utilization when compared with state-of-the-art related works. 
Copyright © 2019 The Institute of Electronics, Information and Communication Engineers. 
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A transition integral transform obtained from generalization  
of the Fourier transform 

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

Article 

We introduce a generalized integral transform (GIT) whose integration path lies on the complex 
plane. The GIT has both bilateral and unilateral versions, and generalizes a set of known integral 
transforms, e.g. Fourier, Laplace, allowing to solve integro-differential equations with initial 
conditions in a more efficient way. We discuss the inversion formula of the new transform and 
give some particular examples of its application for solving differential and integral equations. The 
basic properties of the new integral transform are discussed in detail. © 2019 THE AUTHORS 
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A two-warehouse EOQ model with interval-valued inventory cost and 
advance payment for deteriorating item under particle swarm optimization 

Shaikh A.A., Das S.C., Bhunia A.K., Panda G.C., Al-Amin Khan M. 

Article 

Generally, most of the inventory costs are not always fixed due to uncertainty of competitive 
market. In the existing literature, it is found that several researchers have worked on uncertainty 
considering inventory parameters as fuzzy valued. In this work, we have represented the inventory 
parameters as interval. Using this concept, we have developed a two-warehouse inventory model 
with advanced payment, partial backlogged shortages. Due to uncertainty, this problem cannot be 
solved by existing direct/indirect optimization technique. For this purpose, different variants of 
particle swarm optimization techniques (viz. PSO-CO, WQPSO and GQPSO) have been developed 
to solve the problem of the proposed inventory model by using interval arithmetic and interval 
order relations. Finally, to illustrate and also to validate the proposed model, a numerical example 
has been solved and the best found solutions (which is either optimal solution or near optimal 
solution) obtained from different variants of PSO have been compared. Then, a sensitivity analysis 
has been performed to study the effect of changes of different parameters of the model on the 
optimal policy. © 2019, Springer-Verlag GmbH Germany, part of Springer Nature. 
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A two-warehouse inventory model for non-instantaneous deteriorating items 
with interval-valued inventory costs and stock-dependent demand under 

inflationary conditions 

Shaikh A.A., Cárdenas-Barrón L.E., Tiwari S. 

Article 

This research work develops a two-warehouse inventory model for non-instantaneous 
deteriorating items with interval-valued inventory costs and stock-dependent demand under 
inflationary conditions. The proposed inventory model permits shortages, and the backlogging 
rate is variable and dependent on the waiting time for the next order, and inventory parameters 
are interval-valued. The main aim of this research is to obtain the retailer’s optimal replenishment 
policy that minimizes the present worth of total cost per unit time. The optimization problems of 
the inventory model have been formulated and solved using two variants of particle swarm 
optimization (PSO) and interval order relations. The efficiency and effectiveness of the inventory 
model are validated with numerical examples and a sensitivity analysis. The proposed inventory 
model can assist a decision maker in making important replenishment decisions. © 2017, The 
Natural Computing Applications Forum. 
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A vision from a physical point of view and the information  
theory on the image segmentation 

Rodriguez R., Garcés Y., Torres E., Sossa H., Tovar R. 

Article 

Entropy has been used in many fields of computer vision, like image restoration, edge detection, 
pattern recognition, and as an evaluation method for image segmentation. The mean shift 
iterative algorithm (MSHi) was proposed in 2006, where the Shannon entropy was used as a 
stopping criterion. Later, it was introduced a theorem where this ensures, with a new stopping 
criterion, the convergence of the MSHi and determines what happens with the entropy at the limit 
of the segmentation process. The goal of this paper is carry out an analysis of the implications of 
this theorem and highlight the relation that were found from a physical point of view with image 
segmentation and the information theory. This last aspect being the novel part of this work. © 
2019 - IOS Press and the authors. All rights reserved. 
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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, © 2019 Informa UK 
Limited, trading as Taylor & Francis Group. 
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Academic life under institutional pressures for AACSB accreditation: insights 
from faculty members in Mexican business schools 

Prasad A., Segarra P., Villanueva C.E. 

Article 

Scholars have increasingly recognized how efforts among business schools to attain or maintain 
accreditation from external agencies (i.e. Association of Advance Collegiate Schools of Business 
[AACSB]) have engendered myriad consequences on the experiences of academic faculty 
members. Extant research that has investigated this phenomenon empirically has focused on 
business schools in advanced economy contexts, where such institutions are relatively better 
endowed–in terms of structural and human capital resources–than their counterparts in less-
developed regions. Drawing on a qualitative study on two business schools in Mexico, this article 
illuminates how academic faculty members recognize and negotiate the intensifying pressures for 
restrictive forms of research output that is the corollary of their business school’s endeavor to 
satisfy the scholarly requirements for AACSB accreditation. This article further considers the 
problematic implications posed by this trend should it continue. © 2018, © 2018 Society for 
Research into Higher Education. 

Prasad A., Segarra P., Villanueva C.E., (2019). Academic life under institutional pressures for AACSB 
accreditation: insights from faculty members in Mexican business schools. Studies in Higher Education, vol. 
44, pp. 1605-1618. ISSN: 3075079.



Accessible quantitative phase imaging in confocal microscopy with 
sinusoidal-phase synthetic optical holography 

Canales-Benavides A., Zhuo Y., Amitrano A.M., Kim M., Hernandez-Aranda R.I.,  
Scott Carney P., Schnell M. 

Article 

We present a technically simple implementation of quantitative phase imaging in confocal 
microscopy based on synthetic optical holography with sinusoidal-phase reference waves. Using a 
Mirau interference objective and low-amplitude vertical sample vibration with a piezo-controlled 
stage, we record synthetic holograms on commercial confocal microscopes (Nikon, model: A1R; 
Zeiss: model: LSM-880), from which quantitative phase images are reconstructed. We 
demonstrate our technique by stain-free imaging of cervical (HeLa) and ovarian (ES-2) cancer cells 
and stem cell (mHAT9a) samples. Our technique has the potential to extend fluorescence imaging 
applications in confocal microscopy by providing label-free cell finding, monitoring cell 
morphology, as well as non-perturbing long-time observation of live cells based on quantitative 
phase contrast. © 2018 Optical Society of America. 
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Accompanimeter 1.0: creation and initial field testing of a tool to assess the 
extent to which the principles and building blocks of accompaniment are 

present in community health worker programs 

Carrasco H., Napier H., Giber D., Kang S., Aguerreberre M., Hing M., Silva V.S.T.M.,  
Montaño M., Perry H., Palazuelos D. 

Article 

Background: The strategic incorporation of community health workers (CHWs) into health system 
strengthening efforts is recognized as a critical and high-value approach for meeting the 
Sustainable Development Goals established by the United Nations in 2015. How to best build CHW 
programs, however, is prone to a wide variety of opinions and philosophies, many of which are 
often externally imposed. Partners in Health (PIH) is a non-governmental organization that 
pioneered an approach to healthcare system strengthening, called accompaniment, in which 
CHWs play a key role. Learning from PIH is a critical first step in replicating the organization’s 
achievements beyond PIH. As such, PIH has developed a tool, referred to as the ‘Accompanimeter 
1.0,’ that serves to evaluate existing CHW programs and guide adjustments in programming. 
Objective: To provide a standardized approach for defining, assessing, and implementing 
accompaniment in CHW programs using a tool called the Accompanimeter 1.0. Methods: 
Development of this tool included three stages: (1) desk review of literature relevant to the work 
of CHWs globally, (2) discussions among colleagues and initial field testing, (3) feedback from 
colleagues who are experts in community health and in the principles of accompaniment. Results: 
Three core principles of accompaniment in a CHW program were identified: professionalization, 
CHWs as bridges to institutional strength, and community proximity. These core principles direct 
five thematic areas that are found in successful CHW programs: Partnering (co-creating 
engagement with a continuous and intersectoral dialogue to improve the program); Choosing 
(identifying the right people for the right job); Educating (building CHWs´ capacity); Incentivizing 
(enabling CHWs to perform their work without financial sacrifice); Supervising (mentoring CHWs 
for personal growth). Conclusions: The Accompanimeter 1.0 can serve as a helpful tool for CHW 
program implementation and policy decisions that maximize system-side inputs, community 
engagement, and support for individuals with medical issues. © 2019, © 2019 The Author(s). 
Published by Informa UK Limited, trading as Taylor & Francis Group. 
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Action learning: challenges that impact employability skills 

Olivares S.L., Adame E., Treviño J.I., López M.V., Turrubiates M.L. 

Article 

Purpose: The purpose of this paper is to assess the perceived value of an action learning 
experience (i-Week) on the development of important soft employability skills applying 
expectation confirmation theory (ECT). Design/methodology/approach: A total of 1,295 activities 
were offered in 36 cities of ten countries. Each activity had a faculty member and multidisciplinary 
teams to address an authentic situation during one full-time week. The ECT was applied to assess 
the disparity between what was expected from the students and their actual learning experience. 
A total of 929 students answered a Perceived Value Questionnaire to measure 14 transversal 
competences categorized on five employability skills. Findings: Achievements were statistically 
higher than expectations in 5 out of 14 transversal competences. The perceived value of the i-
Week reflects the impact on soft skills: self-skills, personal, learning, social and systemic. The 
paper proposed an integrated model to learn these competences from action learning 
experiences. Research limitations/implications: The questionnaire is a self-assessment and not an 
actual performance measure. Besides transversal competences, there were more disciplinary 
competences that are not included in the study. Practical implications: The perceived value model 
of the i-Week could be applied for different educational levels and contexts considering a lower 
scale. A new version of the Perceived Value Questionnaire on Competences is provided for 
educational research. Originality/value: The educational experience, instruments and analysis 
described in the study might be easily transferred to other action activity used to measure 
perceived learning results on multiple skills. © 2019, Emerald Publishing Limited. 
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Article 

Zonula occludens-2 (ZO-2) is a tight junction (TJ) cytoplasmic protein, whose localization varies 
according to cell density and Ca2+ in the media. In cells cultured in low calcium (LC), ZO-2 displays 
a diffuse cytoplasmic distribution, but activation of the Ca2+ sensing receptor (CaSR) with Gd3+ 
triggers the appearance of ZO-2 at the cell borders. CaSR downstream signaling involves activation 
of protein kinase C, which phosphorylates and activates with no lysine kinase-4 that 
phosphorylates ZO-2 inducing its concentration at TJs. In LC, ZO-2 is protected from degradation 
by association to 14-3-3 proteins. When monolayers are transferred to normal calcium, the 
complexes ZO-2/14-3-3ζ and ZO-2/14-3-3σ move to the cell borders and dissociate. The 14-3-3 
proteins are then degraded in proteosomes, whereas ZO-2 integrates to TJs. From the plasma 
membrane residual ZO-2 is endocyted and degra-daded in lysosomes. The unique region 2 of ZO-2, 
and S261 located within a nuclear localization signal, are critical for the interaction with 14-3-3 ζ 
and σ and for the efficient nuclear importation of ZO-2. These results explain the molecular 
mechanism through which extracellular Ca2+ triggers the appearance of ZO-2 at TJs in epithelial 
cells and reveal the novel interaction between ZO-2 and 14-3-3 proteins, which is critical for ZO-2 
protection and intracellular traffic. © 2019 Amaya et al. 
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Active learning in engineering education. A review of fundamentals,  
best practices and experiences 

Hernández-de-Menéndez M., Vallejo Guevara A., Tudón Martínez J.C.,  
Hernández Alcántara D., Morales-Menendez R. 

Article 

Universities and international organizations are adopting and promoting Active Learning 
strategies, respectively. Reasons are varied, including that this approach has proven to prepare 
competitive students who are skilled to address the main problems of society once they enter the 
labor market. Active Learning is a student-centered-learning approach that involves the learner 
directly in the process. It consists of letting students be the main actors of the learning process by 
performing meaningful activities and critically thinking about what they are doing. In this research, 
a review of Active Learning is performed. The focus is on presenting concepts and practices central 
to Active Learning that leading universities are deploying, universities such as Massachusetts 
Institute of Technology, North Carolina State University and Aalborg University. Also, the authors 
describe in this paper a case from their experience with Active Learning techniques in specified 
areas of engineering education at Tecnologico de Monterrey. Results indicate that this approach 
supports the development of in-demand competencies such as Teamwork, Problem-solving and 
Analysis. In addition, students’ performance and retention rates are improved. In the engineering 
field, students can acquire and practice different technical skills under supervision. Active Learning 
is a very flexible approach that can be integrated in a gradual manner by any organization. The 
authors have constructed this research to be a useful guide to Active Learning practices. It can 
support engineering professors and people interested in knowing or adopting this approach for 
improving their students’ results. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Olvera-Silva O., Roman-Flores A. 

Article 

Purpose: The purpose of this paper is to study the feasibility of the fabrication of circle arc curved-
layered structures via conventional fused deposition modeling (FDM) with three-axis machines 
and to identify the main structural parameters that have an influence on their mechanical 
properties. Design/methodology/approach: Customized G-codes were generated via a script 
developed in MATLAB. The G-codes contain nozzle trajectories with displacements in the three 
axes simultaneously. Using these, the samples were fabricated with different porosities, and their 
influence on the mechanical responses evaluated via tensile testing. The load-displacement curves 
were analyzed to understand the structure-property relationship. Findings: Circled arc curved-
layered structures were successfully fabricated with conventional three-axis FDM machines. The 
response of these curved lattice structures under tensile loads was mapped to three main stages 
and deformation mechanisms, namely, straightening, stretching and fracture. The micro-structure 
formed by the transverse filaments affect the first stage significantly and the other two minimally. 
The main parameters that affect the structural response were found to be the transverse 
filaments, as these could behave as hinges, allowing the slide/rotation of adjacent layers and 
making the structure more shear sensitive. Research limitations/implications: This paper was 
restricted to arc-curved samples fabricated with conventional three-axis FDM machines. 
Originality/value: The FDM fabrication of curved-structures with controlled porosity and their 
relation to the resulting mechanical properties is presented here for the first time. The study of 
curved-lattice structures is of great relevance in various areas, such as biomedical, architecture 
and aerospace. © 2019, Emerald Publishing Limited. 
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Additive Manufacturing of Biomechanically Tailored Meshes for Compliant 
Wearable and Implantable Devices 

Pattinson S.W., Huber M.E., Kim S., Lee J., Grunsfeld S., Roberts R.,  
Dreifus G., Meier C., Liu L., Hogan N., Hart A.J. 

Article 

Additive manufacturing (AM) of medical devices such as orthopedic implants and hearing aids is 
highly attractive because of the potential of AM to match the complex form and mechanics of 
individual human bodies. Externally worn and implantable tissue-support devices, such as ankle or 
knee braces, and hernia repair mesh, offer a new opportunity for AM to mimic tissue-like 
mechanics and improve both patient outcomes and comfort. Here, it is demonstrated how explicit 
programming of the toolpath in an extrusion AM process can enable new, flexible mesh materials 
having digitally tailored mechanical properties and geometry. Meshes are fabricated by extrusion 
of thermoplastics, optionally with continuous fiber reinforcement, using a continuous toolpath 
that tailors the elasticity of unit cells of the mesh via incorporation of slack and modulation of 
filament–filament bonding. It is shown how the tensile mesh mechanics can be engineered to 
match the nonlinear response of muscle. An ankle brace with directionally specific inversion 
stiffness arising from embedded mesh is validated, and further concepts for 3D mesh devices are 
prototyped. © 2019 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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auto-combustion method 

González M.O., Kharisov B.I., Quezada T.S., Kharissova O.V., Hernández L.G., de la Fuente I.G. 

Article 

The oil classified as heavy is the one with the largest number of deposits at present. However, 
these deposits are usually difficult to exploit since they contain a high concentration of 
asphaltenes which cause problems in the refineries at the time of extraction. Different strategies 
were used to decrease the effects of asphaltenes, being the most effective the use of adsorbents 
based on metal oxides. This is because metal oxides prevent the re-precipitation of asphaltenes 
under oil extraction; these methods can be easy implemented in modern refineries. In this work, 
we propose the synthesis of mixed oxide (Ni(3/2)xFe2-xO4) by self-combustion technique, being 
then used as an effective asphaltene adsorbent. Its asphaltene adsorption capacity was compared 
with nickel oxide and hematite, which were synthesized by controlled precipitation. The oxides 
were characterized by the techniques of X-ray diffraction (XRD), Fourier Transform Infrared 
Spectroscopy (FTIR); their morphological characterization was carried out by scanning electron 
microscopy (SEM). The capacity of adsorption of asphaltenes was determined with the technique 
of UV-Vis spectroscopy. The results show that the Ni(3/2)xFe2-xO4 is a good adsorbent being 
compared with hematite and nickel oxide, both for asphaltenes with ether and amino groups. The 
mixed oxide shows a mayor affinity to asphaltenes containing amino groups, being compared with 
the hematite and nickel oxide; in addition, the mixed oxide has a low affinity to petroleum, which 
makes it selective to asphaltenes. © 2018, © 2018 Informa UK Limited, trading as Taylor & Francis 
Group. 

González M.O., Kharisov B.I., Quezada T.S., Kharissova O.V., Hernández L.G., de la Fuente I.G., (2019). 
Adsorption of asphaltenes on mixed oxide synthesized by auto-combustion method. Journal of Dispersion 
Science and Technology, vol. 40, pp. 1121-1128. ISSN: 1932691.



Advanced abdominal pregnancy with a living neonate: Case report and 
literature review [Embarazo ectópico abdominal de término con neonato 

vivo: Caso clínico y revisión de la bibliografía] 
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Gutiérrez-Padilla J.A. 

Article 

BACKGROUND: Abdominal pregnancy is a rare clinical entity with a high risk for both the mother 
and the product. It's diagnosis requires a high level of suspicion, being usually made during the 
surgical management of the case. It is the only type of ectopic pregnancy that can reach term. 
CLINICAL CASE: A 35 year-old patient, with two previous cesarean deliveries, who presents with 
chronic abdominal pain, without prenatal consultations and with several months of amenorrhea. 
The pain is initially atributted to an umbilical hernia, but due to it's persistence she is re-examined, 
finding an abdominal mass and raising suspicion of a possible ectopic pregnancy. She's sent to a 
hospital in western Mexico, where she undergoes abdominal examination with ultrasound and 
magnetic resonance, which shows a full term abdominal pregnancy, for which a laparotomy is 
performed. The placenta is left in situ, due to the high risk of hemorrhage associated with it's 
removal. Both the newborn and the mother are released from the hospital in good conditions 
after two weeks of stay, with subsequent follow-up. CONCLUSIONS: Despite it being a rare 
condition, it's important to be acquainted with the proper management according to the 
gestational age of the pregnancy due to the recent rise in it's incidence, as well as it's particularly 
high rate of complicactions, in order to preserve the wellbeing of both patients when possible, as 
well as maternal fertility. © 2019, Asociacion Mexicana de Ginecologia y Obstetricia. All rights 
reserved. 
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Advanced implantable drug delivery technologies: transforming the clinical 
landscape of therapeutics for chronic diseases 

Pons-Faudoa F.P., Ballerini A., Sakamoto J., Grattoni A. 

Article 

Chronic diseases account for the majority of all deaths worldwide, and their prevalence is 
expected to escalate in the next 10 years. Because chronic disorders require long-term therapy, 
the healthcare system must address the needs of an increasing number of patients. The use of 
new drug administration routes, specifically implantable drug delivery devices, has the potential to 
reduce treatment-monitoring clinical visits and follow-ups with healthcare providers. Also, 
implantable drug delivery devices can be designed to maintain drug concentrations in the 
therapeutic window to achieve controlled, continuous release of therapeutics over extended 
periods, eliminating the risk of patient non-compliance to oral treatment. A higher local drug 
concentration can be achieved if the device is implanted in the affected tissue, reducing systemic 
adverse side effects and decreasing the challenges and discomfort of parenteral treatment. 
Although implantable drug delivery devices have existed for some time, interest in their 
therapeutic potential is growing, with a global market expected to reach over $12 billion USD by 
2018. This review discusses implantable drug delivery technologies in an advanced stage of 
development or in clinical use and focuses on the state-of-the-art of reservoir-based implants 
including pumps, electromechanical systems, and polymers, sites of implantation and side effects, 
and deployment in developing countries. © 2019, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Article 

This research focuses on developing a novel ultra high molecular weight polyethylene (UHMWPE) 
material reinforced with titanium dioxide (TiO2) nanoparticles for producing craniofacial 
prostheses via an incremental sheet forming process (SPIF). First, UHMWPE-TiO2 nanocomposite 
sheets were produced using incipient wetting and the compression molding process by 
considering different concentrations of TiO2 nanoparticles. Then, the influence that the 
compression molding fabrication process has on the crystallinity and structural properties of the 
produced sample sheets was investigated. Experimental characterizations via scanning electron 
microscopy (SEM), differential scanning calorimetry (DSC), X-ray diffraction (XRD), Fourier 
transform infrared (FT-IR), tensile mechanical testing, and live/dead cell viability assays provided 
data that show an enhancement of the physical, mechanical, and biological properties. Finally, 
modifications on the nanocomposite material properties due to the SPIF manufacturing processes 
of a craniofacial prosthesis are addressed. © 2019 by the authors. 
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Article 

Introduction and Objectives: Chronic liver inflammation may lead to hepatic cirrhosis, limiting its 
regenerative capacity. The clinical standard of care is transplantation, although stem cell therapy 
may be an alternative option. The study aim was to induce endogenous hematopoietic stem cells 
(HSCs) with granulocyte colony stimulating factor (G-CSF) and/or intravenous administration of 
adipose tissue-derived mesenchymal stem cells (MSCs) to decrease hepatic fibrosis in an 
experimental model. Material and methods: A liver fibrosis model was developed with female 
Wistar rats via multiple intraperitoneal doses of carbon tetrachloride. Three rats were selected to 
confirm cirrhosis, and the rest were set into experimental groups to evaluate single and combined 
therapies of G-CSF-stimulated HSC mobilization and intravenous MSC administration. Results: 
Treatment with MSCs and G-CSF significantly improved alanine amino transferase levels, while 
treatment with G-CSF, MSCs, and G-CSF + MSCs decreased aspartate amino transferase levels. 
Hepatocyte growth factor (HGF) and interleukin 10 levels increased with MSC treatment. 
Transforming growth factor β levels were lower with MSC treatment. Interleukin 1β and tumor 
necrosis factor alpha levels decreased in all treated groups. Histopathology showed that MSCs and 
G-CSF reduced liver fibrosis from F4 to F2. Conclusions: MSC treatment improves liver function, 
decreases hepatic fibrosis, and plays an anti-inflammatory role; it promotes HGF levels and 
increased proliferating cell nuclear antigen when followed by MSC treatment mobilization using G-
CSF. When these therapies were combined, however, fibrosis improvement was less evident. © 
2019 Fundación Clínica Médica Sur, A.C. 
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sustainable bio-catalytic and dye degradation properties 

Bilal M., Rasheed T., Zhao Y., Iqbal H.M.N. 

Article 

Herein, we developed and characterized robust agarose–chitosan hydrogel using 
N‑hydroxysuccinimide (NHS) as a mild chemical cross-linker. The hydrogel offered a simple, 
effective and eco-friendlier support material with >90% of immobilization efficiency of horseradish 
peroxidase. The surface morphology and functional properties of the agarose–chitosan hydrogel 
with and without immobilized horseradish peroxidase were investigated by scanning electron 
microscopy and Fourier-transform infrared, respectively. The agarose–chitosan hydrogel-
immobilized horseradish peroxidase (ACH–HRP) exhibited wide-working pH and temperature 
stability, and promising reusability for its substrate oxidation. The ACH-HRP preserved a better 
activity under acidic environments, pH 4.0 (38 vs. 5.9%), and well stabilized under alkaline 
conditions, retaining a 3.9-folds greater activity than a free counterpart at pH 10. With reference 
to a free enzyme, 1.6- and 4-fold greater catalytic activity was achieved at 50 and 70 °C, 
respectively, by the immobilized HRP. Further, the hydrogel displayed insignificant loss in enzyme 
functionality sustaining above 90% and 60% of original activity after 5 and 10 continuous cycles of 
use. HPLC profile corroborated the enzyme-assisted Reactive Blue 19 (RB-19) degradation, 
whereas UPLC/MS analysis scrutinized the dye degradation intermediates and a tentative 
mechanistic degradation pathway was proposed. In conclusion, the results demonstrate that ACH-
HRP is a promising option for use as industrial biocatalyst in diverse biotechnological applications. 
© 2018 Elsevier B.V. 
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Article 

Three-dimensional (3D) printing technologies have become an attractive manufacturing process to 
fabricate scaffolds in tissue engineering. Recent research has focused on the fabrication of alginate 
complex shaped structures that closely mimic biological organs or tissues. Alginates can be 
effectively manufactured into porous three-dimensional networks for tissue engineering 
applications. However, the structure, mechanical properties, and shape fidelity of 3D-printed 
alginate hydrogels used for preparing tissue-engineered scaffolds is difficult to control. In this 
work, the use of alginate/gelatin hydrogels reinforced with TiO2 and β-tricalcium phosphate was 
studied to tailor the mechanical properties of 3D-printed hydrogels. The hydrogels reinforced with 
TiO2 and β-TCP showed enhanced mechanical properties up to 20 MPa of elastic modulus. 
Furthermore, the pores of the crosslinked printed structures were measured with an average pore 
size of 200 μm. Additionally, it was found that as more layers of the design were printed, there 
was an increase of the line width of the bottom layers due to its viscous deformation. Shrinkage of 
the design when the hydrogel is crosslinked and freeze dried was also measured and found to be 
up to 27% from the printed design. Overall, the proposed approach enabled fabrication of 3D-
printed alginate scaffolds with adequate physical properties for tissue engineering applications. © 
2019 by the authors. 
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Alignment of resources, actors and contexts for value creation: Bringing 
knowledge management into service-dominant logic 

Carrillo F.J., Edvardsson B., Reynoso J., Maravillo E. 

Article 

Purpose: This paper aims to deepen the understanding of resource integration for value co-
creation within service-dominant logic (SDL), by drawing on key knowledge management (KM) 
concepts. Design/methodology/approach: This conceptual study introduces three key KM 
concepts, namely, object, agent and context to SDL; thus, deepening the understanding of how 
resources are becoming when actors are engaged in co-creating value-in-context. Findings: This 
paper extends understanding of actors’ uses of knowledge in their efforts to co-create value. 
Paradoxically, SDL takes a phenomenological approach to understanding value co-creation, 
whereas KM embraces a realist-phenomenological view. Emphasizing knowing rather than 
knowledge reveals that there is no object without an agent, no agency without context and no 
knowledge without value-alignment. Thus, the paper contributes to theorizing about resource 
integration through SDL by identifying the need for effective alignment between relevant objects, 
capable agents and meaningful contexts for value to emerge. The paper also contributes with four 
facilitators of object-agent-context alignment: tacit knowledge contextualization, collective 
sensemaking, shared values among engaged actors and feedback on alignment effectiveness. 
Originality/value: It advances current conceptualizations of resource integration and value co-
creation in SDL by paying explicit attention to a KM perspective. © 2019, Emerald Publishing 
Limited. 
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All-Carbon Hybrid Aerogels: Synthesis, Properties, and Applications 
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Article 

Carbon hybrid aerogels (CAs), formed by different carbon allotropes and/or nanostructures, are 
reviewed. Hybrid aerogels are composed by CNT-graphene (graphene oxide and reduced graphene 
oxide), CNT-carbon foam, graphene-hollow carbon semispheres, spheres, capsules, and foam. 
Both MWCNTs and SWCNTs are known to form hybrid aerogels. The addition of carbon or 
graphene quantum dots or lanthanide oxides provides luminescent properties of the formed 
composites. Third counterparts can be metals, their oxides, hydroxides, and sulfides, as well as 
some polymers. Hybrid aerogels are generally synthesized through freeze-drying and pyrolysis as 
the last reaction steps and possess high specific surface area and certain electric conductivity. 
Main applications of carbon hybrid aerogels are in the areas of supercapacitors, sensors, fuel cells, 
adsorption of organic pollutants and heavy-metal ions, and microwave absorbers, among others. 
Copyright © 2019 American Chemical Society. 
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Hernandez-Avila J.L., Lopez-Garcia I., Tapia-Olvera R. 

Article 

An active vibration control approach from an online estimation perspective of unavailable 
feedback signals for a quarter-vehicle suspension system is introduced. The application of a new 
signal differentiation technique for the online estimation of disturbance trajectories due to 
irregular road surfaces and velocity state variables is described. It is assumed that position 
measurements are only available for active disturbance suppression control implementation. Real-
time signal differentiation is independent of detailed mathematical models of specific dynamic 
systems and control force generation mechanisms. Active control forces can be supplied by 
electromagnetic or hydraulic actuators. Analytical and simulation results prove the effective and 
fast dynamic performance of the online signal estimation as well as a satisfactory active 
disturbance attenuation on a quarter-vehicle active suspension system. © 2019 by the authors. 
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An adaptable human-like gait pattern generator  
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Article 

Walking rehabilitation processes include many repetitions of the same physical movements in 
order to replicate, as close as possible, the normal gait trajectories, and kinematics of all leg joints. 
In these conventional therapies, the therapist's ability to discover patient's limitations-and 
gradually reduce them-is key to the success of the therapy. Lower-limb robotic exoskeletons have 
strong deficiencies in this respect as compared to an experienced therapist. Most of the currently 
available robotic solutions are not able to properly adapt their trajectories to the biomechanical 
limitations of the patient. With this in mind, much research and development is still required in 
order to improve artificial human-like walking patterns sufficiently for valuable clinical use. The 
work herein reported develops and presents a method to acquire and saliently analyze subject-
specific gait data while the subject dons a passive lower-limb exoskeleton. Furthermore, the 
method can generate adjustable, yet subject-specific, kinematic gait trajectories useful in 
programming controllers for future robotic rehabilitation protocols. A human-user study with ten 
healthy subjects provides the experimental setup to validate the proposed method. The 
experimental protocol consists in capturing kinematic data while subjects walk, with the donned 
H2 lower-limb exoskeleton, across three experimental conditions: walking with three different 
pre-determined step lengths marked on a lane. The captured ankle trajectories in the sagittal 
plane were found by normalizing all trials of each test from one heel strike to the next heel strike 
independent of the specific gait features of each individual. Prior literature suggests analyzing gait 
in phases. A preliminary data analysis, however, suggests that there exist six key events of the gait 
cycle, events that can adequately characterize gait for the purposes required of robotic 
rehabilitation including gait analysis and reference trajectory generation. Defining the ankle as an 
end effector and the hip as the origin of the coordinate frame and basing the linear regression 
calculations only on the six key events, i.e., Heel Strike, Toe Off, Pre-Swing, Initial Swing, Mid-
Swing, and Terminal Swing, it is possible to generate a new calculated ankle trajectory with an 
arbitrary step length. The Leave-One-Out Cross Validation algorithm was used to estimate the 
fitting error of the calculated trajectory vs. the characteristic captured trajectory per subject, 
showing a fidelity average value of 95.2, 96.1, and 97.2%, respectively, for each step-length trial 
including all subjects. This research presents method to capture ankle trajectories from subjects 
and generate human-like ankle trajectories that could be scaled and computed on-line, could be 
adjusted to different gait scenarios, and could be used not only to generate reference trajectories 
for gait controllers, but also as an accurate and salient benchmark to test the human likeness of 
gait trajectories employed by existing robotic exoskeletal devices. © 2019 Mendoza-Crespo, 
Torricelli, Huegel, Gordillo, Pons and Soto. 
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An Analysis of Accredited Colombian Universities, Based on Performance 
Variables Associated with Their Quality 

Gabalán-Coello J., Balcero-Molina A.L., Vasquez Rizo F.E.,  
Martínez-González A., Fonseca-Grandón G. 

Article 

This study presents the formulation of a quantitative and qualitative index of quality for accredited 
institutions based on their performance in five components related to institutional quality: 
research, students’ performance, dropout rates, employability, and accreditation. This index will 
allow each accredited institution to identify its competences and shortcomings in contrast to the 
rest, not with the intention of establishing a stiff metrics and positioning system, but of generating 
information inputs that are flexible and relevant and that allow the revision of each university’s 
status, thus constituting the foundations for a Colombian accreditation observatory for the 
purpose of continuous improvement. © 2019, © 2019 Taylor & Francis Group, LLC. 
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An Antimicrobial Dental Light Curable Bioadhesive  
Hydrogel for Treatment of Peri-Implant Diseases 

Shirzaei Sani E., Portillo Lara R., Aldawood Z., Bassir S.H.,  
Nguyen D., Kantarci A., Intini G., Annabi N. 

Article 

Clinical management of peri-implant diseases (PIDs) constitutes significant challenges. Here, we 
report a multi-functional adhesive hydrogel with antimicrobial properties for treatment of PIDs. 
The hydrogel precursor can be crosslinked in seconds using commercially available dental curing 
systems and forms a hydrogel that can adhere to both soft tissues (gingiva) and hard tissues 
(dental implants/bone). The hydrogel was extensively characterized in vitro, ex vivo, and in vivo. 
The engineered adhesive has high adhesion, mechanical stability, cytocompatibility, antimicrobial 
properties, biodegradability, and bone-regenerative capacity. Overall, this antimicrobial hydrogel 
adhesive could be used as a minimally invasive platform for the development of more effective 
therapeutic strategies against PIDs. © 2019 Elsevier Inc.Dental implants remain the standard of 
care to replace missing teeth, which has led to an increase in the number of patients affected by 
peri-implant diseases (PIDs). Here, we report the development of an antimicrobial bioadhesive, 
GelAMP, for the treatment of PIDs. The hydrogel is based on a visible-light-activated naturally 
derived polymer (gelatin) and an antimicrobial peptide (AMP). The optimized formulation of 
GelAMP could be rapidly crosslinked using commercial dental curing systems. When compared 
with commercial adhesives, GelAMP exhibited significantly higher adhesion to physiological tissues 
and titanium surfaces. Moreover, the bioadhesive showed high cytocompatibility and could 
efficiently promote cell proliferation and migration in vitro. GelAMP also showed remarkable 
antimicrobial activity against Porphyromonas gingivalis. Furthermore, it could support the growth 
of autologous bone after sealing calvarial bone defects in mice. Overall, GelAMP could be used as 
a platform for the development of more effective therapies against PIDs. © 2019 Elsevier 
Inc.Dental implants are the current solution for replacement of missing teeth. However, the 
majority of patients with implants suffer from implant diseases caused by microbial infection and 
bone loss. There is an unmet need for the treatment of dental diseases. We developed a safe, 
cheap, and fast applicable glue with antimicrobial properties, designed for the treatment of 
periodontal diseases. This material can be delivered in liquid form around the implant and 
solidified by using a dental light to prevent infection and promote bone healing. © 2019 Elsevier 
Inc. 
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An approach for modeling non-ageing linear viscoelastic  
composites with general periodicity 

Cruz-González O.L., Guinovart-Sanjuán D., Rodríguez-Ramos R., Bravo-Castillero J., Guinovart-Díaz 
R., Merodio J., Penta R., Otero J.A., Dumont S., Lebon F., Sabina F.J. 

Article 

The present work deals with the modeling of non-ageing linear viscoelastic composite materials 
and quasi-periodic microstructure. The stratified functions and the curvilinear coordinates play an 
important role in the design of different geometrical shapes. The main objective focuses on the 
application of two-scales Asymptotic Homogenization Method (AHM) to obtain the overall 
behavior of the viscoelastic composite materials. Although the whole process is based on the 
analysis of laminated configurations, a multi-step homogenization scheme to estimate the 
effective properties of a structure reinforced with long rectangular fibers and wavy effects is used. 
The associated local problems, the homogenized problem and the analytical expressions for the 
effective coefficients are obtained by using the correspondence principle and the Laplace-Carson 
transform. Also, the interconnection between the effective relaxation modulus and the effective 
creep compliance is performed. Finally, the inversion to the original temporal space is calculated. 
Some comparisons between the proposed approach and Finite Elements Method (FEM) results are 
displayed. © 2019 Elsevier Ltd 
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An educational intervention to implement skin-to-skin contact and early 
breastfeeding in a rural hospital in Mexico 

Sanchez-Espino L.F., Zuniga-Villanueva G., Ramirez-Garcialuna J.L. 

Article 

Background: Early skin-to-skin contact promotes infant physiologic stability, provides warmth and 
makes breast milk readily available. Despite the known benefits of early skin-to-skin contact, this 
practice is not included within standard care in the Mexican public healthcare system. After birth, 
newborns are usually taken to an incubator in the nursery where they transition to extrauterine 
life and receive either dextrose 5% or infant formula for their first feed. The aim of this study was 
to assess if a dual educational intervention in a rural hospital in Mexico could modify current 
practice and accomplish early skin-to-skin contact and early breastfeeding. Methods: A two-step 
educational intervention was designed. The first step was to educate the labor and birthing staff of 
the hospital, and the second step was to educate all pregnant women with uncomplicated 
pregnancies at 36 weeks' gestation. The educational intervention explored the benefits, 
implications and steps of early skin-to-skin contact and early breastfeeding. All births were 
registered for the three month period following the intervention. The time of onset of skin-to-skin 
(SSC) contact, its duration and time of initiation of breastfeeding were recorded and analyzed 
using ANOVA testing. Results: A total of 142 births met our inclusion criteria, from those, 77% (n = 
109) received skin-to-skin contact and early breastfeeding. The average time of initiation of skin-
to-skin contact in the first and last month of the study was 18.5 (± 2.2) and 9.6 (± 2.2) minutes of 
life, respectively (p < 0.001). The average duration of SSC in the first and last month was 22 (± 
10.9) and 40.9 (± 17.4) minutes, respectively (p < 0.001). The average time of onset of 
breastfeeding in the first and last month was 48.9 (± 15) and 34.4 (± 16.7) minutes of life, 
respectively (p < 0.001). Conclusions: A simple and low-cost educational intervention achieved the 
inclusion of skin-to-skin contact and early breastfeeding as part of standard care in a rural hospital. 
Further studies could replicate our intervention in similar settings to test the generalizability of the 
findings. © 2019 The Author(s). 
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An efficient and automated method to generate complex  
blade geometries for numerical analysis 

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

Article 

This paper presents an efficient and automated algorithm for the generation of straight and 
curved blades, as used in horizontal- and vertical-axis wind turbines. A single B-spline surface with 
both structural and aerodynamic zones is constructed, based on Non-Uniform B-splines Functions. 
The overall process of the approximation of both 2D blade airfoils and 3D blade surfaces is 
presented. The main algorithm is designed to construct a detailed B-spline surface, minimizing the 
segmentation data of the blade and the number of control points needed. A comparison between 
uniform and non-uniform B-splines blades is conducted using strain energy analysis. Additionally, 
the Double Reflection Method is implemented as a Rotation Minimizing Frame for a robust 
transformation of a 3D straight blade into a curved blade, following an arbitrary 3D pole curve. The 
final output of the main algorithm is a low-resolution control mesh that can regenerate a high-
resolution 3D curved NURBS blade. The novel method is designed as a pre-step for numerical 
analysis, such as classical Finite Element Method and Isogeometric Analysis. © 2018 Elsevier Ltd 
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An efficient direct/indirect transcription approach  
for singular optimal control 

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

Article 

It is very common in chemical engineering applications to find optimal control problems whose 
optimality conditions do not provide information about the control over an interval. This type of 
problems is called partially singular, as the control switches between nonsingular and singular 
arcs. When direct transcription is applied, the resulting nonlinear programming problem is ill 
conditioned. Some mesh refinement and rigorous iterative methods have been developed to 
determine the control profile and switching points. This work presents a practical alternative that 
quickly produces accurate state and control profiles without adding nonconvex terms. The 
problem is first solved with a large number of equally spaced finite elements. Then, unnecessary 
elements are removed while keeping the solution structure. Finally, direct and indirect approaches 
are combined to apply a regularization scheme only to the singular part. Seven examples were 
solved to test our strategy. Results provide good approximations to the analytical switching points. 
© 2018 American Institute of Chemical Engineers AIChE J, 65: 937–946, 2019. © 2018 American 
Institute of Chemical Engineers 
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An Efficient Paradigm for Multiband WiGig D2D Networks 

Mohamed E.M., Abdelghany M.A., Zareei M. 

Article 

Millimeter wave (mmWave) band, e.g., WiGig (60 GHz), is considered as a promising candidate of 
future 5G networks. Thanks to its directional communication by means of antenna beamforming, 
WiGig is best fitted for short range device to device (D2D) communications, which highly boost the 
capacity of future 5G networks. However, the use of direct beamforming training (BT) in the 
process of D2D neighbor discovery (ND) results in large overhead, high-energy consumptions, and 
low throughput of the whole WiGig D2D networks. In this paper, as standardized WiGig devices 
are multiband capable, i.e., it includes the unlicensed \mu W band (i.e., 2.4 and 5 GHz) and the 
unlicensed WiGig band (i.e., 60 GHz), an efficient paradigm for WiGig D2D networks will be 
proposed. In this paper, the wide coverage \mu \mathrm {W} band is used to assist the 
construction of WiGig D2D links. By which, each multiband WiGig device decides if it is neighbor 
device is in its WiGig (60 GHz) range or not based on the \mu \mathrm {W} received signal 
strength (RSS) from its neighbor while considering the effect of WiGig path blocking. If both 
devices are discoverable in the WiGig band, the WiGig D2D data link will be constructed between 
them under the control of the wide coverage \mu \mathrm {W} D2D link. The detailed 
management protocol of the proposed multiband WiGig D2D network in addition to the proposed 
WiGig ND algorithm is given. Mathematical and simulation analysis confirm the superiority of the 
proposed multiband WiGig D2D network over that using only WiGig band with WiGig direct ND. © 
2013 IEEE. 
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An encryption protocol for NEQR images based on  
one-particle quantum walks on a circle 

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

Article 

Quantum walks are generalizations of random walks that have extensive applications in various 
fields including cryptography, quantum algorithms, and quantum networking. Discrete quantum 
walks can be seen as nonlinear mappings between quantum states and position probability 
distributions, and this mathematical property may be thought of as an imprint of chaotic behavior 
and consequently used to generate encryption keys. In this paper, we introduce encryption and 
decryption algorithms for NEQR images based on discrete quantum walks on a circle. We present 
full quantum circuits of proposed encryption and decryption algorithms together with digital 
computer simulations of most common attacks on encrypted images. Our numerical results show 
that our quantum image encryption and decryption scheme has high efficiency and high security 
with high large key space. © 2019, Springer Science+Business Media, LLC, part of Springer Nature. 
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An EPQ inventory model considering an imperfect production system with 
probabilistic demand and collaborative approach 

Salas-Navarro K., Acevedo-Chedid J., Árquez G.M., Florez W.F., Ospina-Mateus H.,  
Sana S.S., Cárdenas-Barrón L.E. 

Article 

Purpose: The purpose of this paper is to propose an economic production quantity (EPQ) inventory 
model considering imperfect items and probabilistic demand for a two-echelon supply chain. The 
production process is imperfect and the imperfect quality items are removed from the lot size. The 
demand rate of the inventory system is random and follows an exponential probability density 
function and the demand of the retailers is depending on the initiatives of the sales team. 
Design/methodology/approach: Two approaches are examined. In the non-collaborative 
approach, any member of the supply chain can be the leader and takes decisions to optimize the 
profits, and in the collaborative system, all members make joint decisions about the production, 
supply, sales and inventory to optimize the profits of the supply chain members. The calculus 
approach is applied to find the maximum profit related to the members of the supply chain. 
Findings: A numerical example is presented to illustrate the performance of the EPQ model. The 
results show that collaborative approach generates greater profits to the supply chain and the 
market’s demand represents the variable behavior and uncertainty that is generated in the 
replenishment of a supply chain. Originality/value: The new and major contributions of this 
research are: the inventory model considers demand for products is random variable which 
follows an exponential probability distribution function and it also depends on the initiatives of 
sales teams, the imperfect production system generates defective items, different cycle time are 
considered in manufacturer and retailers and collaborative and non-collaborative approaches are 
also studied. © 2019, Emerald Publishing Limited. 
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An experimental and numerical study of air pollution near unpaved roads 

Huertas Cardozo J.I., Prato Sánchez D.F. 

Article 

Aiming to advance in the understanding of pollutant dispersion near roads, we measured, 
simultaneously, vehicle traffic, meteorological parameters, and 24-h average concentration of 
particulate matter (TSP, PM10, and PM2.5) at several locations downwind two unpaved roads, 
located on a flat region without any other relevant source of pollutants. We also implemented on 
a commercial software of computational fluids dynamics (CFD) an air quality model to simulate the 
dispersion of particles and gas-phase pollutants emitted from roads. Numerical results of monthly 
and daily averages of total suspended particles (TSP) concentrations showed high correlation with 
experimental measurements (R2 &gt; 0.94). We found, numerically and experimentally, that the 
plots of pollutant concentrations vs distance to the road edge converge into a single curve when 
they are expressed in terms of dimensionless numbers. Profiles of vertical concentration sketch an 
exponential function at the road edge, an S shape downwind and a flat shape far from the road. 
Particle size distribution fits a Rosin-Rammler function with average diameter of ~ 7 μm. This 
distribution remains unaltered downwind the road, which implies that at any location within 1.5 
km from the road, PM10 and PM2.5 concentrations are a constant fraction of TSP concentration. 
Experimental data confirmed this observation. Previous results can be used to determine the size 
of the area impacted by roads, identify mitigating and adaptive countermeasures, and to improve 
the accuracy of vehicular emission factors. © 2019, Springer Nature B.V. 
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An independent search of gravitational waves in the first observation run of 
advanced LIGO using cross-correlation 

Antelis J.M., Moreno C. 

Article 

This work describes a template-free method to search gravitational waves (GW) using data from 
the LIGO observatories simultaneously. The basic idea of this method is that a GW signal is present 
in a short-duration data segment if the maximum correlation-coefficient between the strain 
signals is higher than a significant threshold and its time difference is lower than the 10 ms of 
inter-observatory light propagation time. Hence, this method can be used to carry out blind 
searches of any types of GW irrespective of the waveform and of the source type and sky location. 
An independent search of injected and real GW signals from compact binary coalescences 
contained in the first observation run (O1) of advanced LIGO was carried out to asses its 
performance. On the basis of the results, the proposed method was able to detect GW produced 
by binary systems without making any assumption about them. © 2019, Springer 
Science+Business Media, LLC, part of Springer Nature. 
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An inventory model of a three parameter Weibull distributed deteriorating 
item with variable demand dependent on price and frequency of 

advertisement under trade credit 

Shaikh A.A., Cárdenas-Barrón L.E., Bhunia A.K., Tiwari S. 

Article 

This paper develops an inventory model for a deteriorating item with variable demand dependent 
on the selling price and frequency of advertisement of the item under the financial trade credit 
policy. Shortages are allowed and these are partially backlogged with a variable rate dependent on 
the duration of waiting time until to the arrival of next order. In this inventory model, the 
deterioration rate follows a three-parameter Weibull distribution. The corresponding inventory 
model is formulated and solved by using the well-known generalized reduced gradient method 
along with an algorithm. To validate the inventory model, two numerical examples are considered 
and solved. Finally, based on one numerical example, the impacts of different parameters are 
studied by a sensitivity analysis considering one parameter at a time and leaving the other 
parameters fixed. © 2019 EDP Sciences, ROADEF, SMAI. 
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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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Anaerobic biodegradation of catechol by sediment microorganisms: 
Interactive roles of N reduction and S cycling 

Zheng X., Zhou C., Liu Z., Long M., Luo Y.-H., Chen T., Ontiveros-Valencia A., Rittmann B.E. 

Article 

Catechol is one of the central intermediates in the aerobic biodegradation of numerous benzene-
based aromatic contaminants derived from coal and petroleum sources as a result of 
unsustainable production processes. In O2-limiting environments, such as aquifers and sediments, 
accumulation of dead-end and inhibitory catechol can lead to a complete shutdown of further 
biodegradation. Thus, O2-independent catechol biotransformation plays an essential role in 
biodegrading aromatic contaminants in anoxic zones. In this study, we investigated redox 
processes and microbial community change during anaerobic catechol biodegradation coupled to 
nitrate and sulfate reductions by a sediment consortium. Denitrifiers and sulfate-reducing bacteria 
initially oxidized soluble non-catechol organics present in the sediments as electron donors to 
drive denitrification and sulfate reduction, respectively. Once the non-catechol organics were 
depleted, catechol was activated by denitrifiers capable of benzoyl-CoA metabolism. Subsequent 
ring cleavage and mineralization produced electrons and energy that could be coupled by 
denitrifiers and sulfate reducers to nitrate and sulfate reduction to N2 and sulfide, respectively. 
When nitrate and sulfate coexisted, accumulation of sulfide stimulated sulfide oxidizers to growth 
via sulfide oxidation coupled to nitrate reduction to ammonium and nitrite. The resulting buildup 
of nitrite triggered abiotic conversion of catechol to a significantly less bioavailable form, probably 
1,2-benzoquinone, that eventually blocked the biological process of catechol mineralization. This 
study documents the interactions of the several anaerobic microbial groups during catechol 
biodegradation with multiple endogenous electron acceptors and provides baseline for 
sustainable in-situ bioremediation of aromatic-contaminated environments. © 2019 Elsevier Ltd 
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Analysing the effect of the use of 3D simulations on the performance of 
engineering students in a robotics course: Findings from a pilot study 

Loreto-Gómez G., Rodríguez-Arce J., González-García S., Montaño-Serrano V.M. 

Article 

During the last decade, students of mechanical engineering, electrical engineering, and 
mechatronics have been interested in studying robotics. It is a challenge for robotics course 
professors to get students to clearly understand the basic theoretical concepts for its correct 
application to solve problems, and to motivate them to achieve the best performance. Previous 
works proposed the use of 3D models to perform the simulation of industrial robots in class and 
consequently to reinforce the students’ theoretical and practical concepts. However, it has not yet 
been clearly demonstrated how the use of robots and simulations helps improve students’ 
academic performance. In this paper, the main contribution consists of a formal evaluation in 
which the comparison between the use of two teaching methods was carried out. In the first 
teaching method (traditional method), the professor used PowerPoint presentations and oral 
explanations to teach theoretical concepts and solve exercises (Group A). In the second teaching 
method, the professor added the use of 3D simulations together with the traditional method to 
teach theoretical concepts and solve exercises (Group B). Students of both groups performed the 
same written exam about forward kinematics in order to study and analyse the differences 
between the methodology used with Group A and the methodology used with Group B. This exam 
consisted of solving three exercises with different robot complexity levels. The results 
demonstrate that the performance of the students in group B is significantly better than that of 
the students in group A. In other words, the use of 3D simulations improves student’s academic 
performance, and provides a teaching tool to enhance the way the professors teach. © The 
Author(s) 2018. 
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Analysis of the knowledge landscape of three-dimensional  
bioprinting in Latin America 

Rodríguez-Salvador M., Villarreal-Garza D., Álvarez M.M., Santiago G.T. 

Article 

Bioprinting, the printing of living cells using polymeric matrixes (mainly hydrogels), has attracted 
great attention among science and technology circles. North America has been one of the sources 
of bioprinting-related technology in recent years. As a natural consequence of geography, high-
quality research in the area of bioprinting has started to permeate Latin America. Here, we 
describe and analyze the knowledge landscape of bioprinting in Latin America using a competitive 
technology intelligence methodology. Our analysis provides relevant information, such as the 
scientific publication trends in Latin America and the scientific networks among research groups in 
Latin America and the world. © 2019, Whioce Publishing Pte. Ltd. 
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Analysis of the relation between teaching practices  
and academic performance 

de la Garza L.A., Zermeño M.G.G. 

Article 

This study analyzes the educational evaluation results for school educators' perceptions, obtained 
through Teaching and Learning International Survey (TALIS), and for students' academic 
performance on the National Evaluation of Academic Performance in School Centers (ENLACE) 
based on Pearson product-moment correlation coefficient; linear relations are established. Results 
show that when school principals believe that direct observation of classroom instruction should 
be one of their activities and when they do not apply economic penalties when evaluating 
teachers' underperformance assessments, the students' academic performance is influenced 
positively. Evidence also confirms that when teachers collaborate amongst themselves, the pupils' 
academic performance is improved. The outcome shows that the presence of external consultants 
or assessors is inversely correlated with students' performance. © Common Ground Research 
Networks. 
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Analytic formulation of a refractive-reflective telescope  
free of spherical aberration 

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

Article 

We present the general formulae to compute an aspheric mirror such as it corrects the spherical 
aberration generated by an arbitrary number of preceding refractive surfaces. © 2019 Society of 
Photo-Optical Instrumentation Engineers (SPIE). 
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Analytical design and optimization of an automotive rubber bushing 

Rivas-Torres J., Tudon-Martinez J.C., Lozoya-Santos J.D.-J., Ramirez-Mendoza R.A., Spaggiari A. 

Article 

The ride comfort, driving safety, and handling of the vehicle should be designed and tuned to 
achieve the expectations defined in the company's design. The ideal method of tuning the 
characteristics of the vehicle is to modify the bushings and mounts used in the chassis system. To 
deal with the noise, vibration and harshness on automobiles, elastomeric materials in mounts and 
bushings are determinant in the automotive components design, particularly those related to the 
suspension system. For most designs, stiffness is a key design parameter. Determination of 
stiffness is often necessary in order to ensure that excessive forces or deflections do not occur. 
Many companies use trial and error method to meet the requirements of stiffness curves. 
Optimization algorithms are an effective solution to this type of design problems. This paper 
presents a simulation-based methodology to design an automotive bushing with specific 
characteristic curves. Using an optimum design formulation, a mathematical model is proposed to 
design and then optimize structural parameters using a genetic algorithm. To validate the resulting 
data, a finite element analysis (FEA) is carried out with the optimized values. At the end, results 
between optimization, FEA, and characteristic curves are compared and discussed to establish the 
correlation among them. © 2019 Jonathan Rivas-Torres et al. 
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Anderson localization of flexural waves in disordered elastic beams 

Ángel J.C., Guzmán J.C.T., de Anda A.D. 

Article 

We study, both experimentally and numerically, the Anderson localization phenomenon in flexural 
waves of a disordered elastic beam, which consists of a beam with randomly spaced notches. We 
found that the effect of the disorder on the system is stronger above a crossover frequency f c 
than below it. For a chosen value of disorder, we show that above f c the normal-mode wave 
functions are localized as occurs in disordered solids, while below f c the wave functions are 
partially and fully extended, but their dependence on the frequency is not governed by a 
monotonous relationship, as occurs in other classical and quantum systems. These findings were 
corroborated with the calculation of the participation ratio, the localization length and a level 
statistics. In particular, the nearest spacing distribution is obtained and analyzed with a suitable 
phenomenological expression, related to the level repulsion. © 2019, The Author(s). 
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Angiocentric centrofacial lymphoma as a challenging diagnosis  
in an elderly man 

Vázquez-Armenta G., Gómez-Garnica M.F., Mondragón-Cervantes M.I., González-Lucano L.R. 

Article 

Objective: Background: Case Report: Conclusions: Unusual clinical course Angiocentric centrofacial 
lymphomas, now known as nasal-type extranodal natural killer T-cell lymphomas, are neoplasms 
of highly destructive characteristics that mainly affect the nasal cavity and palate. The most 
frequent clinical presentation includes fever, weight loss, nasal obstruction, epistaxis, nasal or 
facial edema, as well as necrotic ulcers in the nasal cavity, gums, and palate. It has been found to 
have an important association with the Epstein-Barr virus. Diagnostic pathology could be difficult 
due to the typical widespread tissue necrosis. A 72-year-old Caucasian male sought medical 
attention with a chief complaint of nasal obstruction for the past 3 years, which only responded 
partially to unspecific treatment. He also presented with intermittent fever and nocturnal 
hyperhidrosis. Physical examination with rhinoscopy demonstrated a deviated septum, congestive 
turbines, and fragile and pale mucous membrane with yellowish, thick mucus. The pathology 
report described an angiocentric centrofacial lymphoma and a positive serology for Epstein-Barr 
virus. The objective of this case report was to show that this illness represents a diagnostic 
challenge for the treating physician. It may be concluded that despite the poor prognosis of the 
disease, this particular case showed slower evolution and the patient remained stable despite 
multiple consecutive complications. © Am J Case Rep, 2019;. 
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Anti-obesity effects of kaempferol by inhibiting adipogenesis  
and increasing lipolysis in 3T3-L1 cells 

Torres-Villarreal D., Camacho A., Castro H., Ortiz-Lopez R., de la Garza A.L. 

Article 

Kaempferol is a natural flavonoid widely found in fruits, vegetables, and tea. Kaempferol possesses 
beneficial biological properties such as anti-inflammatory and antioxidant activities. Positive 
energy balance during obesity correlates with a pro-inflammatory chronic state. In this context, we 
hypothesized that kaempferol might promote anti-obesity effects by modulating adipogenesis and 
lipolytic pathways. Adipocyte viability at 24, 48, and 72 h was measured by an ATP-based assay. 
Pre-adipocytes (day 0) or mature adipocytes (day 12) were treated with 60 μM kaempferol until 
day 21 to evaluate its potential anti-adipogenic and lipolytic effect, respectively. Total lipid 
accumulation was assessed using Oil Red O staining assay. Gene expression was measured by RT-
qPCR to evaluate the effect of kaempferol on adipogenesis and lipolysis gene expression. Our 
results showed a dose-dependent effect of kaempferol treatment on cell viability promoting cell 
death at higher than 60 μM concentration. Pre-adipocytes stimulation by 60 μM kaempferol 
resulted in 62% adipogenesis inhibition whereas in mature adipocytes, it reduced 39% intracellular 
lipid accumulation. Also, 60 μM kaempferol treatment decreased Cebpa mRNA expression when 
compared to control cells. In contrast, Pnpla2 and Lipe gene expression were upregulated in 3T3-
L1 cells incubated with 60 μM kaempferol. In summary, our results showed that kaempferol 
modulates adipogenic differentiation in 3T3-L1 cells by promoting downregulation of Cebpa gene 
expression and decreasing lipid accumulation in mature adipocytes by its positive effects on 
Pnpla2 and Lipe mRNA levels. Kaempferol might display an anti-obesity effect. © 2018, University 
of Navarra. 
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Application of partial least squares as a complementary and preliminary 
receptor model for source apportionment of ambient aerosol based on 

molecular organic markers 

Mancilla Y., Mendoza A. 

Article 

Fine particulate matter is of great concern in urban areas because it is one of the most heavily 
emitted pollutants by numerous emission sources. Several receptor models have been developed 
to estimate contributions of emission sources to the observed concentrations of air pollutants. 
Most of these tools require source profiles and uncertainties of the measured concentrations of 
the pollutants in the atmosphere. In addition, these receptor models have been widely applied 
using a trace element approach. However, a quick overview of the source contributions and key 
chemical species is desirable before selecting and applying a robust receptor model. Here, partial 
least squares (PLS) was applied as a preliminary source apportionment step for particulate matter 
with aerodynamic diameter ≤ 2.5 μm (PM2.5) attribution based on molecular organic markers. 
Given that PLS is an unweighted uncertainty model and that the uncertainties for organic species 
are not easy to quantify, Monte Carlo sampling (MC-S) was performed as a complement to PLS to 
assess the variation of source contributions on the total PM2.5. These methods were performed 
using 43 samples collected during the spring and fall season monitoring campaigns. In general, 
source contributions obtained from the MC-S results were not statistically different from the PLS 
original results, and uncertainties in ambient measurements did not have a significant influence on 
the source contributions. Finally, the source contributions were compared with those obtained by 
positive matrix factorization and chemical mass balance showing insignificant differences. The PLS 
and MC-S fit well as preliminary and complementary tools for source apportionment based on 
organic molecular markers. © 2019 John Wiley & Sons, Ltd. 
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Applications of cathodic Co100-XNiX (x = 0, 30, 70, and 100) electrocatalysts 
chemically coated with Pt for PEM fuel cells 

Flores-Rojas E., Reyes-Rodríguez J.L., Cruz-Martínez H., Rojas-Chávez H., Samaniego-Benítez J.E., 
Solorza-Feria O. 

Article 

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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Aproximación histórico-racional hacia la vagancia juvenil en México. Del vago 
y ocioso colonial a los NiNis contemporáneos 

Coss y León D.C.Y.L., Vázquez Parra J.C. 

Article 

This paper is a reflection on youth unemployment and the judgments that occur when it relates to 
vagrancy and leisure. The text aims to make a historical-critical reconstruction of vagrancy in 
Mexico, from the notion of vagrancy and colonial leisure to the NiNis, as the last expression in the 
contemporary age. In conclusion, it can be determined that the negative beliefs about youth 
unemployment today are not well argued, and that its frame of reference is a historical view of 
vagrancy in the Latin American region. © 2019 Universita degli Studi di Bologna. All rights 
reserved. 
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Aqueous monitoring of toxic mercury through a rhodamine-based 
fluorescent sensor 

Rasheed T., Nabeel F., Bilal M., Zhao Y., Adeel M., Iqbal H.M.N. 

Article 

Mercury is a toxic heavy element, which contaminates air, land, and water, thus posing 
environment and human health-related threats to the ecological system. Considering the adverse 
ecological effects, there is an urgent need to design and develop strategic tools to detect a 
broader spectrum of toxic elements in different environments. The development of point-of-care 
tools, e.g., sensor-based devices offers a noteworthy solution to detect and monitor real-time 
generation or release of environmentally-related toxic elements from different sectors, even with 
or without partial treatments. For a first-hand estimate, a qualitative method (colorimetric) for 
detection of mercury could suffice. Benefiting from the colorimetric recognition methodology, 
herein, we developed a new system (2-(5-bromothiazol-2-yl)-3',6'-
bis(diethylamino)spiro[isoindoline-1,9' xanthen]-3-one) for the detection of mercury ions. The 
newly developed chemical sensor is composed of a fluorescent part (rhodamine b) and a binding 
site (2-amino-5-bromothiazole). A highly selective and sensitive response accompanied by visual 
color change (colorless to pink) towards Hg2+ was observed among miscellaneous metal cations. 
This colorimetric change confirmed that the coordination complex exists as spirocyclic ring opened 
derivative of rhodamine moiety. Furthermore, the binding affinity and detection limit was also 
calculated from the absorbance and emission data. The calculated values are in the order of 4.72 × 
104 M-1 and 6.9 μM, respectively. In addition, the results reveal that the complex between the 
chemical sensor (S) and Hg2+ is reversible in the presence of ethylenediaminetetraacetate (EDTA2-
). Finally, the newly developed sensor S was employed to detect Hg2+ in the wastewater. The 
fluorescence intensity was measured at 583 nm with S followed by spiking with Hg2+ at different 
concentrations and related linearly. In summary, taken together all the properties suggest that the 
newly developed sensor might display great potential in the field of environmental monitoring of 
toxic elements. © 2019 the Author(s). 
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Aqueous two-phase systems for the recovery and purification of phage 
therapy products: Recovery of salmonella bacteriophage ϕSan23 as a case 

study 

Clavijo V., Torres-Acosta M.A., Vives-Flórez M.J., Rito-Palomares M. 

Article 

Contamination with Salmonella can cause significant economic and public health problems. Its 
prevention is accomplished by the use of antibiotics, but appearance of resistant strains has raised 
the need to search for alternatives. Recently, Salmonella-specific bacteriophages were identified 
and suggested as a therapy product in poultry. The large-scale production of this product requires 
the development of recovery/purification strategies to maximize product quality and minimize 
production costs. Aqueous two-phase systems (ATPS) have been used for different bioproducts, 
but few reports exist for the recovery of phages with this technique. This work analyzed the use of 
PEG-Salt and Ionic Liquid-Salt systems to characterize the partition of three phages samples: (1) 
Phage crude lysate containing phages, cell debris and bacterial cells (2) Centrifuged lysate 
containing phages, cell debris but reduced bacteria due to a centrifugation process (3) Filtered 
Lysate Phage containing phages and cell debris, without bacterial cells. Phage infectivity was 
measured in each of the ATPS components to determine the optimal system through recovery, 
purification fold and stability. Results indicate that phages partition to PEG 400 or ionic liquid 
phases, but in a PEG8000-Salt system, partition is favored to the salt-rich phase (55 and 3000-fold 
for phage crude lysate and filtered plate lysate, respectively) with a high recovery (60 and 90% for 
the same samples). Moreover, this salt phase provided the largest purification fold (up to 127-fold) 
and no significant reduction in infectivity. These findings serve as a platform for potential scale-up 
of bioprocesses for the recovery/purification of phage therapy products. © 2018 Elsevier B.V. 
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Arresting proliferation improves the cell identity of corneal endothelial cells 
in the New Zealand rabbit 

Rodríguez-Barrientos C.-A., Trevino V., Zavala J., Montalvo-Parra M.-D., Guerrero-Ramírez G.-I., 
Aguirre-Gamboa R., Valdez-García J.-E. 

Article 

Purpose: Corneal endothelium engineering aims to reduce the tissue shortage for corneal grafts. 
We investigated the impact of mitogenic and resting culture systems on the identity of corneal 
endothelial cells (CECs) for tissue engineering purposes. Methods: Rabbit CECs were cultured in 
growth factor-supplemented media (MitoM) until confluence. At the first passage, the CECs were 
divided into two populations: P1 remained cultured in MitoM, and P2 was cultured in a basal 
medium (RestM) for another passage. Morphologic changes in the CECs were analyzed, and RNA 
was isolated for transcriptome analysis. Quantitative PCR and immunocytochemistry validation of 
selected differentially expressed markers were performed. Results: The CECs in MitoM showed 
fibroblastic morphology, whereas the CECs in RestM exhibited polygonal morphology. Circularity 
analysis showed similar values in human (0.75±0.056), rabbit basal (before cultured; 0.77±0.063), 
and CECs in RestM (0.73±0.09), while MitoM showed lower circularities (0.41±0.19). Genes related 
to collagen type IV and the extracellular matrix, along with the adult CEC markers ATP1A1, 
ATP1B1, COL8A2, GPC4, and TJP1, were highly expressed in RestM. Conversely, the IL-6, F3, and 
ITGB3 genes and the non-adult CEC markers CD44, CNTN3, and CD166 were more expressed in 
MitoM. Overall, from the transcriptome, we identified 832 differentially expressed probes. A 
functional analysis of the 308 human annotated differentially expressed genes revealed around 13 
functional clusters related to important biological terms, such as extracellular matrix, collagen 
type 4, immune responses, cell proliferation, and wound healing. Quantitative PCR and 
immunocytochemistry confirmed the overexpression of ATP1A1, TJP1, and GPC4 in CECs in RestM. 
Conclusions: The addition of a stabilization step during CEC culture improves the cells’ morphology 
and molecular identity, which agrees with transcriptome data. This suggests that stabilization is 
useful for studying the plasticity of the corneal endothelium’s morphology, and stabilization is 
proposed as a necessary step in corneal endothelium engineering. © 2019, Molecular Vision. All 
rights reserved. 
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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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Assessing a learning organization model: A teacher’s perspective 

Gil A.J., Carrrillo F.J., Fonseca-Pedrero E. 

Article 

The main objective of this article is to analyse the four basic dimensions of the learning 
organization (LO) – leadership towards learning, learning structure, learning opportunities and 
learning culture – within the school organization context. A quantitative study utilizing a survey 
was carried out. By means of an ad hoc questionnaire, secondary and high school teachers were 
asked about some characteristics of their educational organizations that could be related to a LO. 
The analyses of the internal structure of the questionnaire and internal consistency of the scores 
were satisfactory. A questionnaire has been validated that can serve as a model for the evaluation 
of learning organizations in the context of high school. One school sample is analysed according to 
the LO model. The suitability of the model for different types of schools is verified. © 2018 British 
Educational Leadership, Management & Administration Society (BELMAS). 
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Assessing Orinoco river sediment discharge trend using MODIS satellite 
images 

Gallay M., Martinez J.-M., Mora A., Castellano B., Yépez S., Cochonneau G., Alfonso J.A., Carrera 
J.M., López J.L., Laraque A. 

Article 

The aim of this study was to derive the Surface Suspended Sediment Concentration (SSSC) and 
river sediment discharge (for the period 2000-2016) along the Orinoco River reaches using MODIS 
remote sensing data. A single SSC retrieval algorithm was calibrated using HYBAM long term 
monitoring program data (n = 183). The comparison of satellite and field measurements showed a 
RMSE of 32%, corresponding to a mean absolute error of 21 mg l −1 . These results supported the 
use of MODIS sensors to monitor the SSSC at six virtual stations in the middle and lower reaches of 
the Orinoco River. The highest mean SSSC were found downstream of the Meta River (101 mg l −1 
) and of the Apure River (99 mg l −1 ), which provide the major sediment input to the Orinoco 
main stream. The lowest mean SSSC was found upstream of the Meta River (42 mg l −1 ). In the 
lower reach, at Ciudad Bolivar station we assessed a mean SSSC of 88 mg l −1 . MODIS-derived and 
ground-derived assessments of the annual sediment discharge show very fine agreement, within 
−2%. Coupling satellite-derived SSSC estimates and river discharge monitoring data, we calculated 
the Orinoco River sediment discharge at Ciudad Bolivar station between 2001 and 2016. For a 
mean Orinoco River discharge of 33,320 m 3 .s −1 , the sediment loads varied from 75 to 103 Mt.yr 
−1 , with a mean value of 89 Mt.yr −1 (RSD of 9%) corresponding to a sediment yield of 91–125 
t.km −2 yr −1 with no positive or negative trends over the observed period. © 2019 Elsevier Ltd 
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Assessing the state of lean and six sigma practices in healthcare in Mexico 

Peimbert-García R.E., Matis T., Beltran-Godoy J.H., Garay-Rondero C.L., Vicencio-Ortiz J.C., López-
Soto D. 

Article 

Purpose: The purpose of this study is to assess the state at which lean and six sigma (LSS) are used 
as a management system to improve the national health system national health system of Mexico. 
Design/methodology/approach: Cross-sectional survey-research. The survey was administered at 
30 different hospitals across six states in Mexico. These were selected using convenience sampling 
and participants (N = 258) were selected through random/snowball sampling procedures, 
including from top managers down to front-line staff. Findings: Only 16 per cent of respondents 
reported participation in LSS projects. Still, these implementations are limited to using isolated 
tools, mainly 5s, failure mode and effects analysis (FMEA) and Fishbone diagram, with the lack of 
training/knowledge and financial resources as the top disabling factors. Overall, LSS has not 
become systematic in daily management and operations. Research limitations/implications: The 
sampling procedure was by convenience; however, every attempt was made to ensure a lack of 
bias in the individual responses. If still there was a bias, it is conjectured that this would likely be in 
overestimating the penetration of LSS. Practical implications: The penetration of LSS management 
practices into the Mexican health system is in its infancy, and the sustainability of current projects 
is jeopardized given the lack of systematic integration. Hence, LSS should be better spread and 
communicated across healthcare organizations in Mexico. Originality/value: This is the first 
research work that evaluates the use of LSS management practices in a Latin American country, 
and the first journal paper that focuses on LSS in healthcare in Mexico. © 2019, Emerald 
Publishing Limited. 
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Assessment and evaluation of games-based learning (gbl) in e-learning 
contexts [Valoración y evaluación de los aprendizajes basados en juegos 

(GBL) en contextos e-learning] 

Torres-Toukoumidis Á., Ramírez-Montoya M.S., Romero-Rodríguez L.M. 

Article 

specifically in e-learning environments has been an exponential increase from 2014. Currently 
coexist more than 10,000 mobile applications (apps) that intermingle instructional design, 
educational content and playful interaction elements. However, there is no consensus in the 
scientific community about how to evaluate and assess Games Based Learning (GBL) of these 
platforms. This research aims to apply the Theoretical Integrated Gamification Model 
Environments E-Learning (E-MIGA) at 10 apps with more downloads in AppStore (IOS) and 
PlayStore (Android), through a judgment of 30 experts in the field of e-learning and gamification, 
to transform this theoretical model into an instrument of quantifiable dimensions and indicators. 
A pilot with scores drawn from expert judgment apps aforementioned test is then applied. It 
follows that neither test mobile applications analyzed education has received an excellent score of 
62 points, although several of them as Memrise, Kahoot and Duolingo fully comply with 72% of the 
values set by the indicators. © 2018 Ediciones Universidad de Salamanca. All rights reserved. 
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Assessment of heavy metals in the surface sediments and sediment-water 
interface of Lake Cajititlán, Mexico 

de Anda J., Gradilla-Hernández M.S., Díaz-Torres O., de Jesús Díaz-Torres J., de la Torre-Castro L.M. 

Article 

Lake Cajititlán is an endorheic tropical lake located in the state of Jalisco, Mexico, which has 
suffered the consequences of high levels of eutrophication. This study assessed the presence of 
heavy metals and metalloids in Lake Cajititlán to ascertain possible risks to its aquatic biota and 
the environment. Eleven monitoring sites were selected throughout the lake; from each site, one 
sample was taken from the sediments and another from the sediment-water interface by using an 
Ekman dredger and a Van Dorn bottle, respectively. The measured metals in each sample were As, 
Cd, Cr, Hg, Pb, Zn, Cu, Ni, Fe, Mn, and Al. The results showed the following sequence of heavy 
metal concentrations Al > Fe > Mn > Zn > Cu > Cr, wherein Al had the highest average 
concentration and Cr had the lowest. As, Cd, Hg, and Pb were practically undetectable. Because 
the predominant rock in the lake basin is volcanic tuff and the soil is vertisol, the high quantities of 
Al and Fe suggest the weathering of the basin’s minerals. The analyses of the sediment-water 
samples contained small amounts of dissolved Al, Fe, and Mn. According to the Håkanson 
equations with Hg, Cd, As, Cu, Pb, Cr, and Zn, the calculations of the contamination degree and 
ecological risk revealed that the presence of metals and metalloids does not present a potential 
risk to the aquatic biota; nonetheless, the water is not suitable for local human consumption due 
to an unrelated factor associated with nutrient and bacteriological contamination. The results 
show that heavy metals in the sediments were dispersed throughout the lake mostly because of 
the weathering of minerals from the local basin and not because of the punctual discharges of the 
pollutants from the municipal wastewater treatment plants (WWTPs). However, to ensure that the 
small amounts of dissolved metals (Al, Fe, and Mn) do not affect the aquatic biota, the fish species 
and phytoplankton need to be internally analyzed. © 2019, Springer Nature Switzerland AG. 
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Assessment of informal and formal inferential reasoning: A critical research 
review 

Tobías-Lara M.G., Gómez-Blancarte A.L. 

Article 

As a contribution to the discussion on the assessment of informal inferential reasoning (IIR) and 
the transition from this to formal inferential reasoning (FIR), we present a review of research on 
how these two types of inferential reasoning have been conceptualized and assessed. Based on 
our review, we discuss the need to redefine the conceptions of IIR and FIR in order to create an 
integrated description of inferential reasoning that includes not only ideas of IIR and FIR, but also 
the whole activity of argumentation, which involves the production of both statistical and 
contextual reasons. Current descriptions of IIR and FIR list the facts that might be brought from 
data analysis to the process of inferential reasoning. The approach we propose considers how the 
facts, both statistical and contextual, can be used as arguments, leading to assessments of 
students' inferential reasoning focusing on articulating the statistical and contextual reasons 
students present to support an inference. © International Association for Statistical Education 
(IASE/ISI), 2019. 
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Assessment of potential impacts associated with gene flow from transgenic 
hybrids to Mexican maize landraces 

Duncan B., Leyva-Guerrero E., Werk T., Stojšin D., Baltazar B.M., García-Lara S., Zavala-López M., 
de la Fuente-Martínez J.M., Meng C. 

Article 

Genetically modified (GM) maize has been grown and safely consumed on a global scale since its 
commercialization in 1996. However, questions have been raised about the potential impact that 
GM maize could have on native maize landraces in Mexico, which is the center of origin and 
diversity of maize. This research was conducted to evaluate potential changes to maize landraces 
in an unlikely event of transgene introgression. For this study, two GM traits that confer insect 
protection and herbicide tolerance in maize (MON 89034 and MON 88017), designated as VT3Pro, 
were introgressed into two Mexican landraces, Tuxpeño and Tabloncillo. Field trials were 
conducted across four environments to assess phenotypic characteristics, plant response to 
stressors, and kernel composition of landraces with and without VT3Pro traits. Furthermore, 
materials from four backcrossing generations were analyzed for segregation of these GM traits. 
Generally, no significant differences were observed between landraces with and without VT3Pro 
traits for the evaluated characteristics and the segregation analysis showed that GM traits, when 
introgressed into landraces, followed Mendelian principles. These results support the conclusion 
that, if inadvertently introgressed into landraces, VT3Pro traits are not expected to alter 
phenotypic or kernel characteristics, plant response to stressors (except for targeted insect 
protection and herbicide tolerance traits) and would segregate like any endogenous gene. These 
results should be taken into consideration when discussing benefits and risks associated with 
commercial production of GM maize hybrids in the centers of origin and diversity of maize. © 
2019, The Author(s). 

Duncan B., Leyva-Guerrero E., Werk T., Stojšin D., Baltazar B.M., García-Lara S., Zavala-López M., de la 
Fuente-Martínez J.M., Meng C., (2019). Assessment of potential impacts associated with gene flow from 
transgenic hybrids to Mexican maize landraces. Transgenic Research, vol. 28, pp. 509-523. ISSN: 9628819.



Assessment of students' perceptions about interdisciplinarity: Instrument 
validation for higher education students [Evaluación de percepciones sobre la 

interdisciplinariedad: Validación de instrumento para estudiantes de 
educación superior] 

Hernandez-Armenta I., Dominguez A. 

Article 

The present work shows the construction and validation (reliability and validity analysis) of a 
measurement instrument for the perception of interdisciplinarity in higher education students. A 
total of 279 students enrolled in a second-year course from various academic programs 
participated in the study. The instrument consists of a survey of thirteen items graded in a Likert 
scale (Cronbach's alpha = 0.704), classified in three dimensions related to the perception of 
competences for interdisciplinarity (showing a moderated Pearson correlation for every 
dimension). This study contributes with a validated test to measure perceptions that students 
from any disciplinary field have about knowledge integration in their educative experiences. The 
use of this instrument supports the relevance of an interdisciplinary approach in university 
formation. © 2019 Centro de Informacion Tecnologica. 
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Assessment of the potential for dynamic uprating of transmission lines in the 
Mexican National Electric Grid 

Tarín-Santiso A.V., Llamas A., Probst O. 

Article 

A systematic assessment of the technical potential for dynamic uprating of transmission lines in 
the Mexican National Electric Grid has been conducted for the first time. The research is based on 
the hourly determination of the thermal capacity of those transmission lines in the subgrids of 115 
kV, 230 kV, and 400 kV, where the thermal conduction capacity, rather than voltage or stability 
considerations, is the limiting factor. Thermal capacity, as defined by the IEEE Standard 738-2012, 
critically depends on environmental parameters such as wind speed and direction, solar radiation, 
and air temperature. In the present work, a georeferenced database for the Mexican power 
transmission system, containing layers with environmental and geographical information obtained 
from publicly available data sources, was constructed. Time series analyses with an hourly 
resolution were conducted to identify critical locations along transmission lines limited by their 
thermal capacity, and calculate the effective hourly rating, determined by the capacity of the 
weakest link. Transmission links with notorious congestion problems were identified through a 
review of published alerts of the transmission operator and the analysis of the congestion 
component of local marginal prices. A significant potential for removing bottlenecks and 
inefficiencies through dynamic uprating and/or reconductoring was identified. Additionally, the 
potential for new wind farm installations along one prominent wind farm corridor was assessed. © 
2019 Elsevier B.V. 
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Assisting software engineering students in analyzing their performance in 
software development 

Raza M., Faria J.P., Salazar R. 

Article 

Collecting product and process measures in software development projects, particularly in 
education and training environments, is important as a basis for assessing current performance 
and opportunities for improvement. However, analyzing the collected data manually is challenging 
because of the expertise required, the lack of benchmarks for comparison, the amount of data to 
analyze, and the time required to do the analysis. ProcessPAIR is a novel tool for automated 
performance analysis and improvement recommendation; based on a performance model 
calibrated from the performance data of many developers, it automatically identifies and ranks 
potential performance problems and root causes of individual developers. In education and 
training environments, it increases students’ autonomy and reduces instructors’ effort in grading 
and feedback. In this article, we present the results of a controlled experiment involving 61 
software engineering master students, half of whom used ProcessPAIR in a Personal Software 
Process (PSP) performance analysis assignment, and the other half used a traditional PSP support 
tool (Process Dashboard) for performing the same assignment. The results show significant 
benefits in terms of students’ satisfaction (average score of 4.78 in a 1–5 scale for ProcessPAIR 
users, against 3.81 for Process Dashboard users), quality of the analysis outcomes (average grades 
achieved of 88.1 in a 0–100 scale for ProcessPAIR users, against 82.5 for Process Dashboard users), 
and time required to do the analysis (average of 252 min for ProcessPAIR users, against 262 min 
for Process Dashboard users, but with much room for improvement). © 2018, Springer 
Science+Business Media, LLC, part of Springer Nature. 
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Association between irisin, hs-CRP, and metabolic status in children and 
adolescents with type 2 diabetes mellitus 

Elizondo-Montemayor L., Gonzalez-Gil A.M., Tamez-Rivera O., Toledo-Salinas C., Peschard-Franco 
M., Rodríguez-Gutiérrez N.A., Silva-Platas C., Garcia-Rivas G. 

Article 

Proinflammatory cytokines and the novel myokine irisin, a cleavage product of FNDC5, have been 
found to play a role in obesity and type 2 diabetes mellitus (T2DM). Irisin has been shown to 
increase browning of adipose tissue, thermogenesis, energy expenditure, and insulin sensitivity, 
yet its association with inflammatory markers is still limited. Circulating irisin has been found to be 
increased in obesity, while in adult subjects with T2DM decreased levels have been found. 
However, data establishing the association of circulating irisin in children and adolescents with 
T2DM has not been described in the literature. The objective of this study was to determine irisin 
plasma concentration and its association with metabolic and adiposity markers and with hs-CRP, a 
surrogate marker of inflammation used in clinical practice, in a pediatric population with T2DM. A 
cross-sample of 40 Mexican children and adolescents aged 7-17 were recruited, 20 diagnosed with 
T2DM and 20 healthy controls. Plasma irisin levels were found to be lower in the T2DM group 
compared with controls, which could be attributed to a reduced PGC-1α activity in muscle tissue 
with a consequent decrease in FNDC5 and irisin expression. Irisin concentration was found to be 
positively correlated with HDL-c, LDL-c, and total cholesterol, while negatively correlated with BMI, 
waist circumference, and triglycerides. However, after multiple regression analysis, only HDL-c 
correlation remained significant. hs-CRP was higher in the T2DM group and positively associated 
with adiposity markers, unfavorable lipid profile, insulin levels, and HOMA-IR, but no association 
with irisin was found. Given the favorable metabolic effects attributed to irisin, the low plasma 
levels found in children and adolescents with T2DM could exacerbate the inflammatory and 
metabolic imbalances and the intrinsic cardiovascular risk of this disease. We propose an “irisin-
proinflammatory/anti-inflammatory axis” to explain the role of irisin as a metabolic regulator in 
obesity and T2DM. Copyright © 2019 Leticia Elizondo-Montemayor et al. 
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Association of cyp2c19*2 polymorphism with clopidogrel resistance among 
patients with high cardiovascular risk in northeastern mexico [Asociación del 
polimorfismo cyp2c19*2 con resistencia a clopidogrel en pacientes con alto 

riesgo cardiovascular en el no 

Cedillo-Salazar F.R., Martínez-Jacobo L., Pérez-Páramo Y.X., Cerda-Flores R., Martínez L.E., Jaime-
Pérez J.C., Moreno-Treviño M.G., Pérez-Rodríguez E., Bosques-Padilla F.J., Cedillo-Avila M., Cedillo-

Avila M.A., Zamudio-Osuna M. 

Article 

Objective: Oral antiplatelet drugs are a key to modern pharmacotherapy in cardiovascular 
atherothrombotic diseases. Clopidogrel (CLO) constitutes the main preventive treatment of 
atherothrombosis. However, a considerable inter-individual variation in CLO response has been 
documented, resulting in suboptimal therapy and an increased risk of recurrent adverse effects in 
some patients. The enzyme CYP2C19 has been reported to be the CYP isoform that activates CLO 
to its active metabolite. Several single nucleotide polymorphisms in the CYP2C19 gene have been 
identified as strong predictors of CLO-impai-red pharmacological response. At least 16 variants 
have been associated with changes in CYP2C19 activity. Materials and Methods: The following 
research was composed of a total of 102 subjects with high cardiovascular risk in the northeast of 
Mexico, with a maintenance dose of 75 mg of CLO per day. The platelet reactivity was measured 
with VerifyNow P2Y12 assay, while the presence of CYP2C19*2 was identified by real-time 
polymerase chain reaction. Results: Patients were categorized by CYP2C19 metabolizer status 
based on *2 genotypes using the common consensus star allele nomenclature as normal 
metabolizer (G/G), intermediate metabolizer (G/A), and poor metabolizer (A/A), respectively. The 
phenotype frequency for CYP2C19*2 was 74.5% (G/G), 21.6% (G/A), and 3.9% (A/A). The subjects 
with the A allele presented ≥235 P2Y12 reaction unit levels, classifying them how poor 
metabolizer. The prevalence of reduced CLO effectiveness was associated with the presence of 
CYP2C19*2 polymorphism among Mexican patients. Conclusion: The presence of the CYP2C19*2 
allele is related to resistance to the antiplatelet effect of CLO (p = 0.003). © 2019 Instituto 
Nacional de Cardiología Ignacio Chávez. 
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González-López L., González-Mercado M.G., Ibarra-Cortés B. 

Article 

Osteoporosis (OP) is a disease with reduced bone mass and deterioration of the spatial 
distribution of the trabecular bone structure, leading in consequence to increased bone fragility 
and risk of fractures [1]. In Mexico its frequency in postmenopausal women is 8.3% to 31% [2]. OP 
is a multifactorial disease because its development involves physiological, environmental and 
genetic factors [3]. Genes of the tumor necrosis factor (TNF) family like TNFRSF11B (TNF receptor 
superfamily member 11b) and TNFSF11 (TNF superfamily member 11) encode for osteoprotegerin 
(OPG) and receptor activator for nuclear factor kB ligand (RANKL) proteins, respectively, that 
participate in the signaling pathway OPG/RANK/ RANKL, balancing the activity between 
osteoblasts and osteoclasts to prevent bone loss and to ensure normal bone turnover [4, 5]. 
Different single nucleotide polymorphisms (SNPs) in genes of this pathway are related to bone 
mineral density (BMD) or OP [6, 7]. In Mexican postmenopausal women, SNPs of the TNFRSF11B 
gene were studied but no association with BMD [8, 9] or OP [10] was observed; SNPs of the 
TNFSF11 gene have not been studied for OP. Copyright © 2019 Termedia & Banach 
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Associations of autozygosity with a broad range of human phenotypes 

Clark D.W., Okada Y., Moore K.H.S., Mason D., Pirastu N., Gandin I., Mattsson H., Barnes C.L.K., Lin 
K., Zhao J.H., Deelen P., Rohde R., Schurmann C., Guo X., Giulianini F., Zhang W., Medina-Gomez 

C., Karlsson R., Bao Y., Bartz T.M., Baumbach C., Biino G. 

Article 

In many species, the offspring of related parents suffer reduced reproductive success, a 
phenomenon known as inbreeding depression. In humans, the importance of this effect has 
remained unclear, partly because reproduction between close relatives is both rare and frequently 
associated with confounding social factors. Here, using genomic inbreeding coefficients (FROH) for 
&gt;1.4 million individuals, we show that FROH is significantly associated (p &lt; 0.0005) with 
apparently deleterious changes in 32 out of 100 traits analysed. These changes are associated with 
runs of homozygosity (ROH), but not with common variant homozygosity, suggesting that genetic 
variants associated with inbreeding depression are predominantly rare. The effect on fertility is 
striking: FROH equivalent to the offspring of first cousins is associated with a 55% decrease [95% CI 
44–66%] in the odds of having children. Finally, the effects of FROH are confirmed within full-
sibling pairs, where the variation in FROH is independent of all environmental confounding. © 
2019, The Author(s). 
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Attributable burden and expenditure of cardiovascular diseases and 
associated risk factors in mexico and other selected mega-countries 

Mendoza-Herrera K., Pedroza-Tobías A., Hernández-Alcaraz C., Ávila-Burgos L., Aguilar-Salinas C.A., 
Barquera S. 

Article 

Background: This paper describes the health and economic burden of cardiovascular diseases 
(CVD) in Mexico and other mega-countries through a review of literature and datasets. Methods: 
Mega-countries with a low (Nigeria), middle (India), high (China/Brazil/Mexico), and very high (the 
U.S.A./Japan) human development index were included. The review was focused on prevalence of 
dyslipidemias and CVD economic impact and conducted according to the PRISMA statement. 
Public datasets of CVD indicators were explored. Results: Heterogeneity in economic data and 
limited information on dyslipidemias were found. Hypertriglyceridemia and hypercholesterolemia 
were higher in Mexico compared with other countries. Higher contribution of dietary risk factors 
for cardiovascular mortality and greater probability of dying prematurely from CVD were observed 
in developing countries. From 1990–2016, a greater decrease in cardiovascular mortality in 
developed countries was registered. In 2015, a CVD expense equivalent to 4% of total health 
expenditure was reported in Mexico. CVD ranked first in health expenditures in almost all these 
nations and the economic burden will remain significant for decades to come. Conclusions: 
Resources should be assured to optimize CVD risk monitoring. Educational and medical models 
must be improved to enhance CVD diagnosis and the prescription and adherence to treatments. 
Long-term benefits could be attained by modifying the food system. © 2019 by the authors. 
Licensee MDPI, Basel, Switzerland. 

Mendoza-Herrera K., Pedroza-Tobías A., Hernández-Alcaraz C., Ávila-Burgos L., Aguilar-Salinas C.A., 
Barquera S., (2019). Attributable burden and expenditure of cardiovascular diseases and associated risk 
factors in mexico and other selected mega-countries. International Journal of Environmental Research and 
Public Health, vol. 16. ISSN: 16617827.



Bearing fault diagnosis in rotating machinery based on cepstrum pre-
whitening of vibration and acoustic emission 

Ibarra-Zarate D., Tamayo-Pazos O., Vallejo-Guevara A. 

Article 

In this study, an experimental system was built to acquire vibration and acoustic emission (AE) 
signals from faulted bearings methodology based on cepstrum pre-whitening (CPW), tested for 
vibration signals, and was applied for both types of signals to compare and enhance results on 
machining condition monitoring. The methodology was applied to 9 vibration and 9 AE signals 
from the experimental system database. For the 18 analyzed signals, in 5 the identification of fault 
components was easily made, in 12 the fault identification was possible, and in 1 the identification 
was not completed. The comparison between vibration and AE from 9 tests of experimental 
system results in 6, vibration has a better result than AE, specifically in the inner race and rolling 
element faults, for the remaining 3 tests that correspond to outer race fault, AE has a better 
result. © 2019, Springer-Verlag London Ltd., part of Springer Nature. 
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Benchmarking machine learning models for late-onset Alzheimer's disease 
prediction from genomic data 

De Velasco Oriol J., Vallejo E.E., Estrada K., Taméz Peña J.G., Disease Neuroimaging Initiative T.A. 

Article 

Background: Late-Onset Alzheimer's Disease (LOAD) is a leading form of dementia. There is no 
effective cure for LOAD, leaving the treatment efforts to depend on preventive cognitive 
therapies, which stand to benefit from the timely estimation of the risk of developing the disease. 
Fortunately, a growing number of Machine Learning methods that are well positioned to address 
this challenge are becoming available. Results: We conducted systematic comparisons of 
representative Machine Learning models for predicting LOAD from genetic variation data provided 
by the Alzheimer's Disease Neuroimaging Initiative (ADNI) cohort. Our experimental results 
demonstrate that the classification performance of the best models tested yielded 72% of area 
under the ROC curve. Conclusions: Machine learning models are promising alternatives for 
estimating the genetic risk of LOAD. Systematic machine learning model selection also provides 
the opportunity to identify new genetic markers potentially associated with the disease. © 2019 
The Author(s). 
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necrosis disease) metabolites of Ecklonia arborea 
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Article 

Acute hepatopancreatic necrosis disease (AHPND) of shrimps is a disease caused by Vibrio 
parahaemolyticus which has caused a dramatic drop in shrimp production worldwide. Seaweeds of 
the genus Ecklonia have been reported as natural sources of antibacterial compounds. The present 
study aims to develop a bio-guided fractionation using the Fast-Centrifugal Partition 
Chromatography (FCPC) to isolate and identify bactericidal compounds against V. 
parahaemolyticus AHPND+ from Ecklonia arborea extract. The enriched-phlorotannins extract 
(EPE) showed a bactericidal activity 4.6-fold higher than crude extract of E. arborea and this 
activity was increased to 10-fold in pool 8 with a minimum bactericidal concentration (MBC) of 
350 μg mL−1 after FCPC fractionation. Eckol and dieckol were the major compounds in pool 8 with 
5.23 mg g−1 and 1.67 mg g−1, respectively. The isolated eckol showed weak antibacterial activity 
compared to pool 8, whereas a dieckol-rich extract showed bactericidal activity at 750 μg mL−1. 
Data suggested that the bactericidal activity of pool 8 could be attributed to the content of 
phlorotannins, mainly eckol, and dieckol. EPE and its purified fraction pool 8 from E. arborea 
collected from Mexico may be useful to develop antibiotic agents for medicated shrimp feed 
additive to combat AHPND infection. © 2019, Springer Nature B.V. 
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Pacheco A. 

Article 

Influenced by feedstock type and microbial inoculum, different microbial groups must precisely 
interact for high-quality biogas yields. As a first approach for optimization, this study aimed to 
identify through time the biogas-producing microbial community in a 10-ton dry anaerobic 
digester treating cattle manure by denaturing gradient gel electrophoresis (DGGE) and 
metagenomics. Moreover, the associated bovine residues or feedstocks (leachate, manure, 
oxidation lagoon water, rumen) were also characterized to determine their contribution. A diverse 
and dynamic community characterized by Bacteria (82%–88%) and a considerable amount of 
Archaea (8%–15%) presented profiles particular to each stage of biogas production. Eukaryotes 
(2.6%–3.6%), mainly fungi, were a minor but stable component. Proteobacteria represented 47% 
of the community at the start of the run but only 18% at the end, opposite to the 
Bacteroidetes/Chlorobi group (8% and 20%, respectively), while Firmicutes (12%–18%) and 
Actinobacteria (12%–32%) remained relatively constant. Methanogens of the order 
Methanomicrobiales represented by several species of Methanoculleus were abundant at the end 
of the run (77%) contrary to Methanosarcinales (11%) and Methanobacteriales (0.7%). Therefore, 
methanogenesis mainly occurred by the hydrogenotrophic pathway. Manure and oxidation lagoon 
water seemed to contribute key microorganisms, while rumen dominated by Methanobrevibacter 
(72%) did not proliferate in the digester. Manure particularly possessed Methanoculleus (24%) and 
uncultured methanogens identified by DGGE, whereas oxidation lagoon was exclusively abundant 
in Methanolinea (18%) and Methanosaeta (19%). Leachate, as the microbial inoculum from a 
previous run, adequately preserved the biogas-producing community. These results could lead to 
higher biogas yields through bioaugmentation strategies by incorporating higher proportions or an 
enriched inoculum from the relevant feedstocks. © 2019 The Authors. MicrobiologyOpen 
published by John Wiley & Sons Ltd. 
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and anticancer potentialities: Development and characterization 
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Article 

In the 21st century, with ever-increasing consciousness and social awareness, researchers must 
tackle the microbial infections that pose a major threat to human safety. For many reasons, the 
emergence/re-emergence of threatening pathogens has increased and poses a serious challenge 
to health care services. Considering the changing dynamics of 21st-century materials with medical 
potentialities, the integration of bioactive agents into materials to engineer antibacterial matrices 
has received limited attention so far. Thus, antimicrobial active conjugates are considered 
potential candidates to eradicate infections and reduce microbial contaminations in healthcare 
facilities. In this context, eco-friendly and novel conjugates with antimicrobial, antibiofilm, and 
anticancer potentialities were developed using biogenic silver nanoparticles (AgNPs) from 
Convolvulus arvensis (C. arvensis) extract and chitosan (CHI). A range of instrumental and imaging 
tools, i.e., UV-Vis and FTIR spectroscopy, scanning electron microscopy (SEM), transmission 
electron microscopy (TEM), energy-dispersive spectroscopy (EDX), and X-ray diffraction (XRD), 
were employed to characterize the freshly extracted C. arvensis AgNPs. Biogenic AgNPs obtained 
after a 24-h reaction period were used to engineer CHI-based conjugates and designated as CHI-
AgNPs1 to CHI-AgNPs5, subject to the C. arvensis AgNPs concentration. After the stipulated 
loading period, 92% loading efficiency (LE) was recorded for a CHI-AgNPs3 conjugate. Gram+ and 
Gram-bacterial isolates, i.e., Staphylococcus aureus, and Escherichia coli, were used to test the 
antibacterial activities of newly developed CHI-AgNPs conjugates. In comparison to the control 
sample with bacterial cell count 1.5 × 10 8 CFU/mL, a notable reduction in the log values was 
recorded for the CHI-AgNPs3 conjugate. The antibiofilm potential of CHI-AgNPs conjugates was 
tested against Pseudomonas aeruginosa. Moreover, the CHI-AgNPs3 conjugate also showed 
substantial cytotoxicity against the MCF-7 (breast cancer) cell line. In summary, the newly 
engineered CHI-AgNPs conjugates with antibacterial, antibiofilm, and anticancer potentialities are 
potential candidate materials for biomedical applications. © 2019 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Biogenic synthesis and characterization of cobalt oxide nanoparticles for 
catalytic reduction of direct yellow-142 and methyl orange dyes 

Rasheed T., Nabeel F., Bilal M., Iqbal H.M.N. 

Article 

The synthesis of cobalt oxide nanoparticles (CoNPs)using plant extracts is convenient, cheap, eco-
friendly, less energy-intensive, and eliminate the use of toxic materials. Naturally occurring 
phytoconstituents such as flavonoids and phenolics in the Taraxacum officinale (T. officinale)plant 
extract can act as capping and stabilizing agents during CoNPs formation process. This study 
presents the biogenic synthesis of CoNPs using T. officinale plant extract using sodium 
borohydride (NaBH 4 )as a reducing agent. As developed T. officinale CoNPs were designated as 
TO-CoNPs and initially characterized using various instrumental techniques including UV–Vis 
spectroscopy, Fourier transform infrared spectroscopy (FT-IR), scanning electron microscopy 
(SEM), and transmission electron microscopy (TEM). A broad peak at 319 nm region confirms the 
successful synthesis of TO-CoNPs. The optimally yielded TO-CoNPs were then employed to test 
their dye degradation potential against azo dyes, i.e., direct yellow-142 and methyl orange. The 
time-dependent degradation process was performed for 60 min, and sampling was done with each 
15 min interval. As compared to the control sample (trialed in the absence of TO-CoNPs), both test 
sample (trialed in the presence of TO-CoNPs)showed complete degradation of direct yellow-142 
and methyl orange dyes at the end of 60 min treatment cycle. In conclusion, the degradation of 
both azo dyes suggests that TO-CoNPs may also be exploited against other related and emerging 
contaminants in an eco-benign and cost-effective manner. © 2019 Elsevier Ltd 
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Biomimetic cardiovascular platforms for in vitro disease modeling and 
therapeutic validation 

Portillo-Lara R., Spencer A.R., Walker B.W., Shirzaei Sani E., Annabi N. 

Article 

Bioengineered tissues have become increasingly more sophisticated owing to recent 
advancements in the fields of biomaterials, microfabrication, microfluidics, genetic engineering, 
and stem cell and developmental biology. In the coming years, the ability to engineer artificial 
constructs that accurately mimic the compositional, architectural, and functional properties of 
human tissues, will profoundly impact the therapeutic and diagnostic aspects of the healthcare 
industry. In this regard, bioengineered cardiac tissues are of particular importance due to the 
extremely limited ability of the myocardium to self-regenerate, as well as the remarkably high 
mortality associated with cardiovascular diseases worldwide. As novel microphysiological systems 
make the transition from bench to bedside, their implementation in high throughput drug 
screening, personalized diagnostics, disease modeling, and targeted therapy validation will bring 
forth a paradigm shift in the clinical management of cardiovascular diseases. Here, we will review 
the current state of the art in experimental in vitro platforms for next generation diagnostics and 
therapy validation. We will describe recent advancements in the development of smart 
biomaterials, biofabrication techniques, and stem cell engineering, aimed at recapitulating 
cardiovascular function at the tissue- and organ levels. In addition, integrative and 
multidisciplinary approaches to engineer biomimetic cardiovascular constructs with 
unprecedented human and clinical relevance will be discussed. We will comment on the 
implementation of these platforms in high throughput drug screening, in vitro disease modeling 
and therapy validation. Lastly, future perspectives will be provided on how these biomimetic 
platforms will aid in the transition towards patient centered diagnostics, and the development of 
personalized targeted therapeutics. © 2018 Elsevier Ltd 
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Biomimetic nanostructures/cues as drug delivery systems: a review 

Rasheed T., Nabeel F., Raza A., Bilal M., Iqbal H.M.N. 

Article 

With key scientific advances, researchers are now able to understand biological structures shapes, 
processes, and mechanisms. The exploitation of these biological fundamentals is a growing area of 
biomedical research to produce highly efficient and eco-friendly solutions to offer better health 
facilities. In recent years, the use of naturally inspired structures and processes have gained high 
research interests to develop numerous types of drug delivery systems (DDSs) to tackle various 
diseases of high concern. Biologically inspired materials along with both internal and external 
stimuli-responsive behaviors can be used to engineer advanced DDSs, the so-called ‘smart DDS.’ 
Biobased constructs with biomedical potentialities either resemble biological structures to 
produce similar kind of response or synthesize using a biologically inspired process to avoid their 
possible failure or rejection. Several DDSs have shown great potential for successful treatment of 
diseases by specific targeting to diseased tissue with enhanced drug efficiency, bioavailability, and 
biocompatibility. Subject to the application type and purpose, the nanocarrier-based DDSs are 
considered potential candidates to deliver biopharmaceuticals. Herein, we reviewed the 
biomimicry of various DDSs at the nanoscale. Emphasis is given to the DDS based on nanoparticles, 
nanofibers, micelles, liposomes, and hydrogels. The biomimicry of each of the aforementioned 
DDSs has also been highlighted, with respect to their action mechanisms and use as novel carriers 
for biomedical applications at large and drug delivery, in particular. © 2019 Elsevier Ltd 
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Bistable behaviour and medium-dependent post-translational regulation of 
the tryptophanase operon regulatory pathway in Echerichia coli 

Orozco-Gómez D.I., Sosa-Hernández J.E., Gallardo-Navarro Ó.A., Santana-Solano J., Santillán M. 

Article 

The present work is aimed at studying the dynamic behaviour of the tryptopnanase (tna) operon, 
which encodes the proteins necessary to uptake and metabolise tryptophan to use it as a carbon 
source in the absence of glucose. To this end, we designed a micro-bioreactor capable of driving a 
bacterial culture to a stationary state. This allowed us to explore (at the single cell level) the tna 
operon steady-state dynamics under multiple culture conditions. Our experimental results suggest 
that the tna operon is bistable for a specific range of environmental tryptophan and glucose 
concentrations, and evidence that both reagents play a role on the activation of the enzyme in 
charge of metabolising tryptophan: tryptophanase (TnaA). Based on our experimental data and 
the already known regulatory mechanisms, we developed a mathematical model for the tna 
operon regulatory pathway. Our modelling results reinforce the claim that the tna operon is 
bistable, and further suggest that the activity of enzyme TnaA is regulated by the environmental 
levels of glucose and tryptophan via a common signalling pathway. Possible biological implications 
of our findings are further discussed. © 2019, The Author(s). 
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Board structure and environmental, social, and governance disclosure in 
Latin America 

Husted B.W., Sousa-Filho J.M.D. 

Article 

We examine the effect of board structure on Environmental, Social and Governance (ESG) 
disclosure in Latin America. Previous studies have presented diverse results, but Latin American 
companies are rarely studied. We argue that the institutional context of Latin America should 
change some of the relationships between board structure and ESG disclosure ordinarily observed 
in the literature. We tested our hypotheses about the influence of board size, women on the 
board, CEO duality, and independent directors, on ESG disclosure using a four-year panel collected 
from the Bloomberg and Capital IQ databases. We found that board size and independent 
directors impact ESG disclosure positively, but women on the board and CEO duality impact ESG 
disclosure negatively. These findings provide new insights into ESG disclosure in Latin America. © 
2018 Elsevier Inc. 
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Boolean Perspectives of Idioms and the Boyle Derivative 

Pérez J.C., Bárcenas M.M., Montes J.R., Corichi A.Z. 

Article 

We are concerned with the boolean or more generally with the complemented properties of 
idioms (complete upper-continuous modular lattices). Simmons (Cantor–Bendixson, socle, and 
atomicity. http://www.cs.man.ac.uk/~hsimmons/00-IDSandMODS/002-Atom.pdf, 2014) 
introduces a device which captures in some informal speaking how far the idiom is from being 
complemented, this device is the Cantor-Bendixson derivative. There exists another device that 
captures some boolean properties, the so-called Boyle-derivative, this derivative is an operator on 
the assembly (the frame of nuclei) of the idiom. The Boyle-derivative has its origins in module 
theory. In this investigation we produce an idiomatic analysis of the boolean properties of any 
idiom using the Boyle-derivative and we give conditions on a nucleus j such that [j, tp] is a 
complete boolean algebra. We also explore some properties of nuclei j such that Aj is a 
complemented idiom. © 2018, Springer Nature B.V. 
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Brain region-specific gene signatures revealed by distinct astrocyte 
subpopulations unveil links to glioma and neurodegenerative diseases 

Duran R.C.-D., Wang C.-Y., Zheng H., Deneen B., Wu J.Q. 

Article 

Currently, there are no effective treatments for glioma or for neurodegenerative diseases because 
of, in part, our limited understanding of the pathophysiology and cellular heterogeneity of these 
diseases. Mounting evidence suggests that astrocytes play an active role in the pathogenesis of 
these diseases by contributing to a diverse range of pathophysiological states. In a previous study, 
five molecularly distinct astrocyte subpopulations from three different brain regions were 
identified. To further delineate the underlying diversity of these populations, we obtained mouse 
brain region-specific gene signatures for both protein-coding and long non-coding RNA and found 
that these astrocyte subpopulations are endowed with unique molecular signatures across diverse 
brain regions. Additional gene set and single-sample enrichment analyses revealed that gene 
signatures of different subpopulations are differentially correlated with glioma tumors that harbor 
distinct genomic alterations. To the best of our knowledge, this is the first study that links 
transcriptional profiles of astrocyte subpopulations with glioma genomic mutations. Furthermore, 
our results demonstrated that subpopulations of astrocytes in select brain regions are associated 
with specific neurodegenerative diseases. Overall, the present study provides a new perspective 
for understanding the pathophysiology of glioma and neurodegenerative diseases and highlights 
the potential contributions of diverse astrocyte populations to normal, malignant, and 
degenerative brain functions. © 2019 Cuevas-Diaz Duran et al. 
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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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Breast cancer diagnostic delays among young Mexican women are associated 
with a lack of suspicion by health care providers at first presentation 

Unger-Saldaña K., Fitch-Picos K., Villarreal-Garza C. 

Article 

PURPOSE There is insufficient evidence in the literature regarding the association between young 
age and diagnostic delay of breast cancer (BC). This study aimed to determine whether young age 
increases the risk of diagnostic delays among patients with BC and also to identify the mechanisms 
through which young age affects diagnostic delay. PATIENTS AND METHODS This was a cross-
sectional study of 592 patients with symptomatic BC treated at two of the largest public cancer 
hospitals in Mexico City available for the uninsured and those covered by Seguro Popular. A 
validated questionnaire was administered via face-to-face interviews with the patients, and their 
medical files were reviewed. Path analyses, using multivariable logistic regression models, were 
conducted to assess the relationship between age and diagnostic delay, as well as the role of 
potential confounders. RESULTS Younger participants (40 years of age or younger) had significantly 
longer diagnostic intervals and presented with more advanced cancer stage than did their older 
counterparts. Younger participants more often sought initial health care in private services led by 
gynecologists, more frequently experienced a lack of cancer suspicion by the first physician they 
consulted, used a higher number of different health services, and had more medical consultations 
before arrival to a cancer care center. Younger age was significantly associated with longer 
diagnostic delays after controlling for education, occupation, lack of health insurance, history of 
benign breast conditions, type of first health service used, specialty of the first physician 
consulted, first symptom presented, and benign interpretation of the first breast image study. 
CONCLUSION Young age increased the risk of diagnostic delays, which seems to be a result of an 
increased risk of lack of cancer suspicion at the first health care service consulted. © 2019 by 
American Society of Clinical Oncology. 
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Building urban resilience and knowledge co-production in the face of 
weather hazards: flash floods in the Monterrey Metropolitan Area (Mexico) 

Aguilar-Barajas I., Sisto N.P., Ramirez A.I., Magaña-Rueda V. 

Article 

In 2010, flash floods triggered by Hurricane Alex caused fifteen fatalities in the Monterrey 
Metropolitan Area (MMA). In contrast, an estimated 225 people died in the 1988 Hurricane Gilbert 
disaster and reputedly, over 5,000 in the historical flood of 1909. The magnitude of hurricane-
related impacts thus appears to be decreasing, indicating higher resilience to this hazard. This 
paper analyses the process of building resilience to flash floods in the MMA over the last several 
decades. Knowledge co-production plays a significant role in that process, particularly through the 
Nuevo Leon State Reconstruction Council, the multi-institutional, public-private-civil group of 
stakeholders established to guide and coordinate reconstruction efforts following the Hurricane 
Alex disaster. Findings reveal a complex, protracted and incremental resilience building process, 
conditioned by the nature of the hazard (infrequent but liable to cause significant damages)and 
contingent upon the city's socioeconomic and institutional local context. This local context is 
embedded in a highly fragmented national water governance architecture that lacks inter-
institutional co-ordination and has limited the city's adaptive responses. Despite definite gains in 
building resilience, the city faces challenges notably in terms of the conservation and continuing 
development of knowledge co-produced in the aftermath of disasters. © 2019 Elsevier Ltd 
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Bullying and depression: The moderating effect of social support, rejection 
and victimization profile [Acoso escolar y depresión: el efecto moderador del 

apoyo social, el rechazo y el perfil de la victimización] 

Palomares-Ruiz A., Oteiza-Nascimento A., Toldos M.P., Serrano-Marugán I., Martín-Babarro J. 

Article 

Peer relationships can be shaped as influential factors in the prevalence of bullying episodes. This 
research aims to analyze the effect of school bullying on the levels of depression of the victims and 
to what extent it is affected by social support and status in the group and by the profile of 
victimization. Several hierarchical linear regression analyses were calculated, in a sample of 1063 
students aged 10 to 14 (47.8% of girls, M = 11.59 years, SD = 1.21 years), from 10 school of the 
Region of Madrid. The degree of influence of the studied variables was observed: lack of social 
support, peer rejection, withdrawal and impulsivity behaviors, and the relationship of all of them 
with victimization and depression. Findings revealed the influence of the lack of social support on 
the depression of victimized students. However, peer rejection did not show influence on the 
levels of depression of the victims. In addition, victimization associated with internalizing 
characteristics showed a greater association with depression than victimization associated with an 
externalizing profile. © 2019: Editum. Servicio de Publicaciones de la Universidad de Murcia. 
Murcia (Spain). 
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Callus from Pyrostegia venusta (Ker Gawl.) Miers: a source of phenylethanoid 
glycosides with vasorelaxant activities 

Reyes-Martínez A., Valle-Aguilera J.R., Antunes-Ricardo M., Gutiérrez-Uribe J., Gonzalez C., Santos-
Díaz M.S. 

Article 

Abstract: Pyrostegia venusta (Ker Gawl.) Miers is a plant used for the treatment of respiratory 
diseases, diarrhea, vitiligo, jaundice and to attenuate vomiting. However, the levels of the active 
principles exhibit great variation because of the type of soil, tissue, age and environmental 
conditions. An alternative to obtain a constant production of secondary metabolites is the plant 
tissue culture technology. In this work, callus from Pyrostegia venusta were exposed to 12.5 g L−1 
polyethylene glycol, 50 g L−1 sucrose, or were irradiated with UV light to enhance the content of 
phenolic acids, flavonoids, and antioxidant activity. The biomass was doubled in the control and 
callus treated with PEG (240 mg dry weight, DW), and triplicated in the medium with 50 g L−1 
sucrose (310 mg DW) in relation to the inoculum at day 21. The highest levels of phenolic acids 
and flavonoids were obtained in irradiated callus. Phenylethanoid glycosides, as verbascoside, 
isoverbascoside and leucosceptoside A were identified. The metabolites present in callus 
presented vasorelaxant activity (65 to 100%). The vasodilation was inhibited between 80 and 90%, 
in the presence of NG-nitro-l-arginine methyl ester, indomethacin or tetraethylammonium 
chloride but was not affected by atropine. Data suggest that vasorelaxation was mediated by nitric 
oxide, derivatives of arachidonic acid, and efflux potassium channels, and independent of 
muscarinic receptors. This is the first report that identified the metabolites present in P. venusta 
compact callus and described its vasorelaxant properties. Key message: It was possible to enhance 
the metabolites production in Pyrostegia venusta callus. The compounds identified corresponded 
mainly to phenylethanoid glucosides, which exhibited important vasorelaxant activity in isolated 
rat aorta rings. © 2019, Springer Nature B.V. 
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Capsaicin and sulforaphane prevent experimental liver fibrosis via 
upregulation of peroxisome proliferator-activated receptor gamma and 

nuclear factor (erythroid-derived 2)-like 2 

Mendivil E.J., Sandoval-Rodriguez A., Zuñiga-Ramos L.M., Santos-Garcia A., Armendariz-Borunda J. 

Article 

Capsaicin (CPS) and sulforaphane (SFN) have shown anti-carcinogenic, anti-inflammatory and 
antifibrogenic properties. The molecular mechanisms describing how these food compounds act 
remain unclear. This study was aimed at evaluating the molecular mechanisms of CPS and SFN on 
the hepatoprotective effect in a murine model. Animals were liver-injured via CCl4 intoxication 
and treated with CPS, SFN or both (CPS + SFN). In addition, we included a fibrosis control group 
(CCl4 + vehicle) and a healthy control group (vehicle only). Masson staining, qPCR, and Western 
blotting were performed in liver samples. AST and ALT determinations were performed in plasma. 
Our results showed less accumulation of overall extracellular matrix and downregulation of 
profibrogenic genes such as TGF-β1, COL1, TNF-α and IL-6, in animals treated with CPS, SFN and 
CPS + SFN when compared with the fibrosis control group. Our findings suggest that this effect 
might be due to an increase of anti-inflammatory regulation by PPARγ and Nrf2-modulated 
antioxidant activity. © 2018 
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expression of inflammatory molecules in a gastritis model 
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Vazquez-Del Mercado M., Sanchez-Orozco L., Santos-Garcia A., Armendariz-Borunda J. 

Article 

Capsaicin (CPS) is a pungent compound found in Capsicum annuum that has shown anti-
inflammatory properties. About 50% of the worldwide population suffer from gastrointestinal 
disorders and treatment guidelines restrict chili pepper consumption. Our objective was to 
evaluate the effect of CPS consumption on stomach mucosa, proinflammatory cytokines (TNF-α, 
IL-1β, IL-6) and cyclooxygenase-2 enzyme (COX-2) in gastric mucosa of two experimental models. 
The first one comprised healthy rats treated with vehicle or CPS 2 mg/kg during 8 weeks, to 
elucidate whether CPS induces inflammation of gastric mucosa. The second study included a 2-
weeks gastritis model induced with oral acetylsalicylic acid (ASA) plus vehicle group, ASA+CPS 
group and healthy control rats to assess the protective effect of CPS. Histopathological and 
molecular analysis were performed on stomach samples. Our results showed a protective effect 
on gastric mucosa and a significant down-regulation of proinflammatory cytokines and COX-2 in 
both experimental models. © 2019 
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Cardiac innervation in acute myocardial ischaemia/reperfusion injury and 
cardioprotection 

Hausenloy D.J., Bøtker H.E., Ferdinandy P., Heusch G., Ng G.A., Redington A., Garcia-Dorado D. 

Article 

Acute myocardial infarction (AMI) and the heart failure (HF) that often complicates this condition, 
are among the leading causes of death and disability worldwide. To reduce myocardial infarct (MI) 
size and prevent heart failure, novel therapies are required to protect the heart against the 
detrimental effects of acute ischaemia/reperfusion injury (IRI). In this regard, targeting cardiac 
innervation may provide a novel therapeutic strategy for cardioprotection. A number of cardiac 
neural pathways mediate the beneficial effects of cardioprotective strategies such as ischaemic 
preconditioning and remote ischaemic conditioning, and nerve stimulation may therefore provide 
a novel therapeutic strategy for cardioprotection. In this article, we provide an overview of cardiac 
innervation and its impact on acute myocardial IRI, the role of extrinsic and intrinsic cardiac neural 
pathways in cardioprotection, and highlight peripheral and central nerve stimulation as a 
cardioprotective strategy with therapeutic potential for reducing MI size and preventing HF 
following AMI. This article is part of a Cardiovascular Research Spotlight Issue entitled 
'Cardioprotection Beyond the Cardiomyocyte', and emerged as part of the discussions of the 
European Union (EU)-CARDIOPROTECTION Cooperation in Science and Technology (COST) Action, 
CA16225. Published on behalf of the European Society of Cardiology. All rights reserved. © The 
Author(s) 2019. For permissions, please email: journals.permissions@oup.com. 
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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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Catalytic conversion of 5-hydroxymethylfurfural (5-HMF) over Pd-Ru/FAU 
zeolite catalysts 

Ramírez Bocanegra N., Rivera De la Rosa J., Lucio Ortiz C.J., Cubillas González P., Greenwell H.C., 
Badillo Almaráz V.E., Sandoval Rangel L., Alcántar-Vázquez B., Rodríguez-González V., De Haro Del 

Río D.A. 

Article 

We present this study on FAU-type zeolites were prepared varying the Si/Al ratio (4, 5 and 6) and 
crystallization time (4, 6 and 8 h) to produce a highly pure and homogeneous material with 
enhanced surface area values. Bimetallic Pd-Ru and Pt-Ru (0.5 wt.% of each metal) were 
impregnated onto the zeolites matrix by the incipient wetness impregnation method. The 
materials were characterized by X-ray diffraction (XRD), nitrogen physisorption, Fourier Transform 
Infrared spectroscopy (FT-IR), Scattering Electronic Microscopy (SEM), Scattering and Transmission 
Microscopy (STEM), temperature-programmed desorption (TPD), temperature-programmed 
desorption (TPR) and Inductively Couples Plasma- Mass Spectrometer (ICP-MS). Results indicated 
that using lower Si/Al ratios favored the catalytic activity. Also, the longest crystallization time had 
a positive effect on surface area, homogeneous particle size distribution and crystallinity. The 
catalytic performance in the esterification of 5-hydroxymethylfurfural (5-HMF) to produce 5-
acetoxymethylfurfural (AcMF) was investigated. The maximum 5-HMF conversion of 87.28 % was 
achieved using pure zeolite with relation Si/Al = 5, and 8 h of crystallization. Pd-Ru supported onto 
same zeolite showed a conversion of 84.22 %. The highest selectivity towards AcMF of 71.29 % 
with pure zeolite Si/Al = 5 and 8 h of crystallization was achieved, followed by Pd-Ru/FAU with 
Si/Al = 5 and 8 h of crystallization, achieving 60.42 %. Finally, results shown that the interaction 
between the properties of zeolitic support and the metallic species, specifically Pd, had a positive 
effect in the catalytic process the pristine zeolite showed improved catalytic characteristics related 
to its acid strength. © 2019 Elsevier B.V. 
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Caterpillar: A business process execution engine on the Ethereum blockchain 

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

Article 

Blockchain platforms, such as Ethereum, allow a set of actors to maintain a ledger of transactions 
without relying on a central authority and to deploy programs, called smart contracts, that are 
executed whenever certain transactions occur. These features can be used as basic building blocks 
for executing collaborative business processes between mutually untrusting parties. However, 
implementing business processes using the low-level primitives provided by blockchain platforms 
is cumbersome and error-prone. In contrast, established business process management systems 
(BPMSs), such as those based on the standard Business Process Model and Notation (BPMN), 
provide convenient abstractions for rapid development of process-oriented applications. This 
article demonstrates how to combine the advantages of a BPMS with those of a blockchain 
platform. The article introduces a blockchain-based BPMN execution engine, named Caterpillar. 
Like any BPMN execution engine, Caterpillar supports the creation of instances of a process model 
and allows users to monitor the state of process instances and to execute tasks thereof. The 
specificity of Caterpillar is that the state of each process instance is maintained on the (Ethereum) 
blockchain and the workflow routing is performed by smart contracts generated by a BPMN-to-
Solidity compiler. The Caterpillar compiler supports a large array of BPMN constructs, including 
subprocesses, multiple-instance activities, and event handlers. The paper describes the 
architecture of Caterpillar and the interfaces it provides to support the monitoring of process 
instances, the allocation and execution of work items, and the execution of service tasks. © 2019 
John Wiley & Sons, Ltd. 
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Causes and outcomes of hospitalization in Lewy body dementia: A 
retrospective cohort study 

Spears C.C., Besharat A., Monari E.H., Martinez-Ramirez D., Almeida L., Armstrong M.J. 

Article 

Introduction: Understanding hospitalization in Lewy body dementia (LBD) is a known knowledge 
gap. We aimed to identify common causes, medication profiles, complications, and outcomes of 
hospitalization in LBD. Methods: A retrospective cohort study investigated details of academic 
medical center hospitalizations over a two-year period for patients with LBD. Data collected 
included demographics, home medications, pre-hospital living status, reason for admission, 
admission service, inpatient medications, complications, and discharge status. Non-parametric 
statistics assessed associations between variables and length of stay. Odds of a change in living 
situation based on admission variables was calculated. Results: The study included 178 
hospitalizations (117 individuals). Neuropsychiatric symptoms were the most common admission 
reason (40%), followed by falls (24%) and infection (23%). Patients were usually admitted to 
medicine services; neurology or psychiatric consultations occurred less than 40% of the time. 
Antipsychotics were administered during 38% of hospitalizations. Use of antipsychotics other than 
quetiapine or clozapine was associated with longer length of stay and increased odds of discharge 
to a higher level of care. One-third of hospitalizations resulted in transition to a higher level of 
care; 15% ended in hospice care or death. Conclusion: The most common reasons for 
hospitalization in LBD are potentially modifiable. Opportunities for improved care include 
increased involvement of neurological and psychiatric services, delirium prevention strategies, and 
reduced antipsychotic use. Clinicians should counsel patients and families that hospitalizations in 
LBD can be associated with end of life. Research is needed to identify strategies to prevent 
hospitalization and optimal standards for inpatient care. Funding: Lewy body dementia research at 
the University of Florida is supported by the University of Florida Dorothy Mangurian 
Headquarters for Lewy Body Dementia and the Raymond E. Kassar Research Fund for Lewy Body 
Dementia. © 2019 Elsevier Ltd 
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Cavities and cracks subjected to pressure of injected fluid in poroelastic 
media 

Kanaun S. 

Article 

The problems of quasi-static poroelasticity for a cavity and a crack in an isotropic homogeneous 
medium are considered. The cavity (crack) surface is subjected to pressure of fluid injected inside 
by external sources. Using simple and double layer potentials of poroelasticity the problems are 
reduced to 2D-integral equations on the cavity and crack surfaces. The case of spherical cavity is 
considered in detail. It is shown that the 2D-integral equations of the crack problem contain 
operators with various time-asymptotics at infinity. Neglecting operators rapidly vanishing with 
time results in an approximate formulation of the crack problem. 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. Numerical 
solution for a penny shaped crack is presented. © 2019 Elsevier Ltd 
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Cecilia Pego: Graphic novel, violence and neocolonization [Cecilia pego: 
Novela gráfica, violencias y neocolonización] 

Castro Ricalde M. 

Article 

In this article I propose that Exilia (2011), the first graphic novel by the cartoonist and visual artist 
Cecilia Pego, shows the existence of colonizing practices in contemporary violence in Mexico. Her 
text develops a narrative that links the past with the present and allows a better understanding of 
how the actions of organized crime groups are not an uprooted phenomenon of national history 
nor are they alien to other social groups. Pego associates the exploitation of precious woods since 
the sixteenth century, in the Mexican southeast, with the existence of forms of thought linked to 
the exercise of power and the strengthening of institutions linked to the state, religion and civil 
society. Therefore, this graphic novel can be considered as an extension of the esteemed literary 
tradition in Latin America, the novel of the Latin American jungle, based on the metonomies 
between the use of the land and its resources and the subjugation of the geographies and their 
inhabitants. © 2019 Liverpool University Press.All rights reserved. 
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Cellular antioxidant activity and in vitro inhibition of α-glucosidase, α-
amylase and pancreatic lipase of oregano polyphenols under simulated 

gastrointestinal digestion 

Gutiérrez-Grijalva E.P., Antunes-Ricardo M., Acosta-Estrada B.A., Gutiérrez-Uribe J.A., Basilio 
Heredia J. 

Article 

Different oregano species have been traditionally used as infusions in folk medicine. Oregano 
medicinal properties, such as antioxidant and anti-inflammatory, have been partially attributed to 
its polyphenolic content. However, information regarding bioaccessibility of oregano polyphenols 
is limited. Cell-based antioxidant activity, and in vitro hypoglycemic, and hypolipidemic properties 
of polyphenolic extracts from three species of oregano species, namely, Hedeoma patens (HP), 
Lippia graveolens (LG) and Lippia palmeri (LP), subjected to simulated gastrointestinal digestion 
were evaluated. LC-TOF-MS analysis of HP, LG and LP allowed the identification of 9 flavonoids and 
6 hydroxycinnamic acid derivatives with nutraceutical significance. Oregano polyphenolic extracts 
and digests from HP, LG, and LP exhibited cellular antioxidant capacity, hypoglycemic and 
hypolipidemic properties. Altogether, our results suggest that HP, LG and LP polyphenols exhibit 
potential for use as hypoglycemic, hypolipidemic, and antioxidant agents. © 2018 Elsevier Ltd 
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Challenge based learning: the importance of world-leading companies as 
training partners 

Membrillo-Hernández J., J. Ramírez-Cadena M., Martínez-Acosta M., Cruz-Gómez E., Muñoz-Díaz 
E., Elizalde H. 

Article 

Since 2013, the Tecnologico de Monterrey has been implementing the Tec21 Educational Model, 
which promotes student participation under the challenge-based learning framework. This places 
students in challenging, and interactive learning experiences. One of the central proposals of the 
Tec21 model is the posing of challenges to the student so that he/she develops disciplinary and 
cross-disciplinary skills. In this paper, we report the results of four learning experiences based on 
challenges where students from Mechanical, Mechatronics and Sustainable Development 
Engineering undergraduate programs were immersed into real-life challenges of three different 
world-leading companies (namely Boehringer Ingelheim, Covestro and Becton–Dickinson). These 
challenges were designed by personnel from the companies and professors from Tecnologico de 
Monterrey. Skills required in these work places, such as work collaboration, critical thinking, ethics 
and resilience, were compared with those developed under a school-controlled environment. Our 
results demonstrated that a CBL experience with an industrial partner increases complexity and 
uncertainty levels. Consequently, the development of skills is consistently higher compared to 
learning delivered via traditional methods. In our experimental set up, the learning modules were 
designed to achieve the goals of both the company and the school. The challenges brought forth 
issues such as ethical dilemmas, valorization, design planning, scientific methodology and recycling 
options of solid waste products. We analyzed the resilience of the students to failure, their 
solutions to the challenges and the knowledge acquisition from the contents of every single 
learning module. The main difference between having a school-controlled challenge and a highly 
undefined challenge developed at an industrial plant is the level of uncertainty about solving the 
problem(s). A lot of factors were evident in our study; for example, cross-disciplinary skills, such as 
teamwork (collaboration), critical thinking, ethics, problem-solving, planning ahead and resilience 
were observed. Our results demonstrated that having an industrial partner in the Challenge-
Based-Learning experience is essential to increase the complexity of the challenge and the 
uncertainty level, and it helps dramatically in exposing students to real-life professional problems 
that need to be solved. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Challenge-based learning: an I-semester for experiential learning in 
Mechatronics Engineering 

Félix-Herrán L.C., Rendon-Nava A.E., Nieto Jalil J.M. 

Article 

An Educational Innovation approach denominated, “I-semester,” for Mechatronics Engineering 
students was designed, implemented and evaluated. The teaching–learning concept applied 
herein is interactive, experiential, motivates students and encourages their creativity to provide 
solutions to real-world challenges. Within the frameworks of competency-based education (CBE) 
and challenge-based learning (CBL), learning experiences were designed consisting of educational 
modules and challenges focused on developing disciplinary and transversal competencies during 
an academic semester. The modules provided theoretical and practical knowledge, whereas 
challenge activities promoted the development of competencies and the generation of creative–
solution proposals. This educational research effort included a formal methodology that started 
with a problem statement and a hypothesis, followed by the method and an experiment that 
consisted of the I-semester implementation with a sample of students enrolled in the Mechatronic 
Engineering program at Tecnologico de Monterrey. The methodology, the development of the 
experiment and the findings through the analysis of gathered data could contribute to educational 
research focused on CBE–CBL approaches in educational programs for undergraduate engineering 
students. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Changes in cellular antioxidant and anti-inflammatory activity after 12 
months storage of roasted maize-based beverages supplemented with 

nejayote solids 

Buitimea-Cantúa N.E., Antunes-Ricardo M., Villela-Castrejón J., Gutiérrez-Uribe J.A. 

Article 

The aim of this study was to evaluate changes in color, calcium, bound and free hydroxycinnamic 
acids content, as well as, the in vitro anti-inflammatory and cellular antioxidant activities of maize-
based beverages enriched with nejayote solids that were stored for 12 months at 25 °C. Maize-
based beverages enriched with nejayote solids (BENS) at different concentrations (3, 6 or 9%, 
w/w) were formulated. Nejayote solids addition increased the bound and free ferulic, p-coumaric, 
dehydro-diferulic and dehydro-triferulic acids contents in maize-based beverages. Maize beverage 
enriched with 9% of nejayote solids exhibited higher calcium content (340.66 mg/100 g), cellular 
antioxidant activity (59.8%) and nitric oxide inhibition (95.78%) respect to control beverage. 
Storage time drastically decreased the anti-inflammatory activity of the maize-based beverages 
enriched with nejayote. This effect was more pronounced in BENS-3% whose anti-inflammatory 
potential decreased 70% after 12- months of storage. BENS-9% showed the best phytochemicals 
profile, anti-inflammatory activity, cellular antioxidant activity, and calcium content and was the 
most stable during storage time. Nejayote can be used as a functional ingredient for the 
production of maize-based beverages incorporated with nejayote solids rich in calcium, ferulic 
acid, anti-inflammatory, and antioxidant activity. © 2019 Elsevier Ltd 
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Changes in digestibility of proteins from chickpeas (Cicer arietinum L.) 
germinated in presence of selenium and antioxidant capacity of hydrolysates 

Serrano-Sandoval S.N., Guardado-Félix D., Gutiérrez-Uribe J.A. 

Article 

Germination in the presence of selenium (Se) is an alternative to increase the healthy properties 
of seeds. This study aimed to compare the Se accumulation in different protein fractions from 
germinated chickpea (Cicer arietinum L.) and the effect on digestibility and cellular antioxidant 
activity (CAA) of protein hydrolysates. Chickpeas were germinated during four days after soaking 
with sodium selenite (0, 1, or 2 mg/100 g seeds). Total protein (TP) and glutelin (Glu), albumin 
(Alb) and globulin (Glo) fractions were digested and ultrafiltrated through a 10 kDa membrane. Se 
accumulated in the order of Glu &gt; Alb &gt; Glo. Ultrafiltrated Glu hydrolysate of four days 
germinated chickpeas treated with 2 mg Na 2 SeO 3 /100 g increased CAA (51.47%), 
demonstrating the potential health benefits of selenization. The intensity of vicilin bands (34–37 
kDa) increased from the second to the fourth day compared with the control samples. Glo 
digestibility was higher in selenized chickpea sprouts. © 2019 Elsevier Ltd 
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Changes in Midline Tremor and Gait Following Deep Brain Stimulation for 
Essential Tremor 

Higuchi M.-A., Roemmich R.T., Martinez-Ramirez D., Roper J.A., Zukowski L.A., Foote K.D., Okun 
M.S., Hass C.J. 

Article 

Background: Essential tremor (ET) is a common movement disorder characterized by kinetic and 
postural tremor in the upper extremities and frequently in the midline. Persons with ET often also 
exhibit gait ataxia. Previous studies have observed associations between midline tremor severity 
and gait ataxia in persons with ET, suggesting a common pathophysiology distinct from that of 
upper extremity tremor. However, a causal link between midline tremor and gait impairment has 
not been established. Methods: We investigated tremor and gait in 24 persons with ET before and 
after implantation of unilateral deep brain stimulation into the ventralis intermedius nucleus of 
the thalamus. Results: Stimulation significantly improved tremor in the targeted upper extremity 
and midline. However, gait was unaffected at the cohort level. Furthermore, improvement in 
midline tremor was not significantly associated with gait improvement. Discussion: These findings 
revealed that midline tremor and gait impairment may be dissociable in persons with ET. © 2019 
Higuchi et al. 
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Changes in the commercial brand of tacrolimus lead to subtherapeutic trough 
levels and acute rejection in renal transplant recipients 

Arreola-Guerra J.M., Alberú J., Chew-Wong A., Macias D.M., Hernández-Rosales J., Zuñiga-Macías 
L., Delgadillo-Castañeda R., Ricalde-Ríos G., Haro-Alcalde F., Villafán-Bernal J.R., Ramos-Medellín 

C.L., Reyes-Acevedo R. 

Article 

Background: The vigilance of tacrolimus (TAC) trough levels is an essential part of renal transplant 
follow up. Reduced TAC trough levels and high variability are related to adverse outcomes. The 
aim of this study was to evaluate the impact of brand changes on tacrolimus (TAC) subtherapeutic 
(SubT) trough levels, acute rejection (AR), and kidney function. Methods: This is a prospective, 
observational cohort study of renal transplant recipients, between January 2016 and October 
2018. Tacrolimus trough levels and brand used by the patient were both registered at every 
consult. Tacrolimus values ≤3.5 ng/mL were considered SubT. Results: 445 patients were included. 
The median number of TAC brand changes was 2 (IQR, 1-4). Patients were grouped according to 
the number of brand changes: Group 1 = 0 (n = 107), Group 2 = 1-4 (n = 236), and Group 3 = ≥5 (n 
= 102). Patients with the greatest number of brand changes had a greater proportion and number 
of SubT TAC trough levels (Group 1 = 36.4%, average 0.53; Group 2 = 39.8%, average 0.65, Group 3 
= 59.8%, average 1.17, P <.001) and AR (Group 1 = 0.9%, Group 2 = 11%, Group 3 = 14.7%, P 
<.001). On multivariate analysis, SubT levels and the number of brand changes were related to AR. 
Conclusions: In Mexico, changes in TAC brand are associated with an elevated frequency of SubT 
levels. Brand changes and SubT levels are independently associated with acute rejection. The 
supply policies on TAC brands in Mexico require revision to avoid changing brands as much as 
possible. © 2019 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd 
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Changes in the stoichiometry of uniplex decrease mitochondrial calcium 
overload and contribute to tolerance of cardiac ischemia/reperfusion injury 

in hypothyroidism 

Chapoy-Villanueva H., Silva-Platas C., Gutiérrez-Rodríguez A.K., García N., Acuña-Morin E., 
Elizondo-Montemayor L., Oropeza-Almazán Y., Aguilar-Saenz A., García-Rivas G. 

Article 

Background: Thyroid hormone status in hypothyroidism (HT) downregulates key elements in Ca2+ 
handling within the heart, reducing contractility, impairing the basal energetic balance, and 
increasing the risk of cardiovascular disease. Mitochondrial Ca2+ transport is reduced in HT, and 
tolerance to reperfusion damage has been documented, but the precise mechanism is not well 
understood. Therefore, we aimed to determine the stoichiometry and activity of the 
mitochondrial Ca2+ uniporter or uniplex in an HT model and the relevance to the opening of the 
mitochondrial permeability transition pores (mPTP) during ischemia/reperfusion (I/R) injury. 
Methods: An HT model was established in Wistar rats by treatment with 6-propylthiouracil for 28 
days. Uniplex composition and activity were determined in cardiac mitochondria. Hearts were 
perfused ex vivo to induce I/R injury, and functional parameters related to contractility and tissue 
viability were evaluated. Results: The cardiac stoichiometry between two subunits of the uniplex 
(MICU1/MCU) increased by 25% in animals with HT. The intramitochondrial Ca2+ content was 
reduced by 40% and was less prone to the mPTP opening. After I/R injury, ischemic contracture 
and the onset of ventricular fibrillation were delayed in animals with HT, concomitant with a 
reduction in oxidative damage and mitochondrial dysfunction. Conclusions: Our results suggest 
that HT is associated with an increase in the cardiac MICU1/MCU ratio, thereby changing the 
stoichiometry between these subunits to increase the threshold to cytosolic Ca2+ and reduce 
mitochondrial Ca2+ overload. Our results also demonstrate that this HT model can be used to 
explore the role of mitochondrial Ca2+ transport in cardiac diseases due to its induced tolerance 
to cardiac damage. © Héctor Chapoy-Villanueva et al. 2019; Published by Mary Ann Liebert, Inc. 
This Open Access article is distributed under the terms of the Creative Commons Attribution 
Noncommercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits any 
noncommercial use, distribution, and reproduction in any medium, provided the original author(s) 
and the source are cited. 
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Characteristics of the digital content about energy-saving in different 
countries around the world 

Valerio-Ureña G., Rogers R. 

Article 

Environmental sustainability is fundamental for human well-being, and energy-saving behaviors 
are fundamental for promoting environmental sustainability. This paper explores the types of 
information consumed on the Internet concerning the topic of energy-saving. The qualitative study 
used digital methods to analyze, from 17 different countries, one-year of Google searches, 170 
webpages, and 6800 images. The results demonstrated that (a) most topics related to energy-
saving involved commercial products; (b) in countries from North America, Europe, and Oceania, 
Google's highest-ranked webpages were of a commercial nature, and in countries from Latin 
America, Africa, and Asia, webpages were of an educational nature; and (c) most images found in 
Google with the "energy-saving" query were related to lighting products. By and large, commercial 
interests were found to dominate the digital rhetoric around energy-saving, regardless of the 
countries' region. © 2019 by the authors. 
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Characterization and boriding kinetics of AISI T1 steel 

Ortiz-Domínguez M., Keddam M., Elias-Espinosa M., Ramírez-Cardona M., Arenas-Flores A., Zuno-
Silva J., Cervantes-Sodi F., Cardoso-Legorreta E. 

Article 

The AISI T1 steel was hardened by the solid boriding process in the temperature range 1123-1273 
K for a time duration of 2 to 8 h. A kinetic model, based on the integral method, was applied to the 
growth of a single boride layer (Fe 2 B) at the surface of AISI T1 steel. This diffusion model has 
been validated experimentally by considering two additional boriding conditions. A numerical 
solution was then obtained after solving the set of differential algebraic equations in order to 
compare the experimental thicknesses of Fe 2 B layers with the predicted values. The activation 
energy for boron diffusion in AISI T1 steel was estimated as 212.76 kJ mol -1 and a comparison was 
made with other values available in the literature. The formed boride layers with a saw-tooth 
morphology were examined by scanning electron microscopy (SEM). X-ray diffraction confirmed 
that the borided layer was composed of only Fe 2 B. The Daimler-Benz Rockwell-C indentation 
technique was employed to assess the cohesion of Fe 2 B layers on AISI T1 steel. In addition, the 
pin-on-disc and wear scratch tests were carried out for investigating the wear behaviour of 
borided AISI T1 steel. © EDP Sciences, 2018. 
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Characterization and quantification of individual betalain and phenolic 
compounds in Mexican and Spanish prickly pear (Opuntia ficus-indica L. Mill) 

tissues: A comparative study 

García-Cayuela T., Gómez-Maqueo A., Guajardo-Flores D., Welti-Chanes J., Cano M.P. 

Article 

Betalain and phenolic profiles of whole fruit, pulp and peel of 6 Mexican and Spanish prickly pear 
(Opuntia ficus-indica L. Mill.) cultivars were characterized and quantified using a single extraction 
and HPLC-DAD-ESI-QTOF protocol. A total of 14 betalains were detected, where betanin and 
indicaxanthin were the most abundant. The purple cultivars Spanish Morada and Mexican Pelota 
showed the highest concentration of betacyanins (1,372-2176 μg/g dry whole fruit), whereas the 
greatest betaxanthin values were obtained in red Spanish Sanguinos and yellow Mexican 
Diamante cultivars (435–488 μg/g dry whole fruit). The detected 17 phenolics corresponded 
mostly to flavonoid (isorhamnetin, quercetin and kaempferol) glycosides and a phenolic acid, 
piscidic acid. The highest phenolic content was found in Spanish Morada cultivar (49,012 μg/g dry 
peel). The proposed HPLC methodology is a useful tool for the simultaneous and accurate analyses 
of betalains and phenolic compounds in O. ficus-indica fruit tissues. © 2018 
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Villegas E.O., Serna-Saldivar S.O., Vargas-Torres A. 

Article 

The oca (Oxalis tuberosa) is a tuber with high starch content and excellent antioxidant properties, 
which can be used in the production of extruded products; however, starch-rich products can be 
improved nutritionally through the incorporation of fibers that can result in extrudates with 
beneficial health properties. The aim of this work was to develop a mixture of oca (Oxalis 
tuberosa) and oat extrudate flours and evaluate the antioxidant and physicochemical attributes. 
The results showed that a higher moisture content increased the hardness, water absorption 
index, and density of the extrudates; however, the solubility and expansion indexes showed an 
inverse pattern. The addition of oat fiber had the opposite effect from moisture content on the 
physicochemical properties mentioned above. The cellular antioxidant activity (CAA) of the 
extrudates decreased when the oat fiber increased. An inverse pattern was observed when the 
moisture concentration was increased. The starch hydrolysis percentage and glycemic index 
decreased significantly when the fiber content increased. Oat fiber contributed 67.29% and 
65.04% to these parameters, respectively. Oat fiber exerted a greater effect than moisture on the 
collets extruded in this study according to factor contributions. © 2019 Marisol P. Castro-Mendoza 
et al. 
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Characterization of Rhodamine 110 adsorbed on carbon-based electrospun 
nanofibers decorated with gold nanoparticles by Raman spectroscopy and 

SERS 

Armenta-Monzón F., Aguilar-Hernández I., García-García A., Holmberg S., Pisano E., Morales-Luna 
G., García-Méndez M., Ornelas-Soto N. 

Article 

Surface Enhanced Raman Spectroscopy (SERS) is a powerful analytical technique to study the 
vibrational properties of target analytes at low concentrations. The implementation of SERS as a 
routine technique requires the use of novel substrates in which the plasmonic effects of metallic 
nanoparticles can be overexpressed. In this study, carbon-based electrospun nanofibers (CNFs) 
obtained from Polyacrylonitrile (PAN), by combining far-field electrospinning with a high-
temperature carbonization technique, were used to prepare SERS-active substrates. The surface of 
the prepared CNFs was modified through an oxidative process; subsequently, amine groups were 
incorporated via covalent functionalization with 3-aminopropyl-trimethoxisilane (APTMS). Finally, 
the CNFs were decorated with previously prepared gold nanoparticles (AuNPs) of ∼12 nm 
diameter. SERS-active substrates were tested, sensing the dye Rhodamine 110 at 10-4, 10-5 and 
10-6 M using a 514 nm laser line. Scanning electron microscopy, Transmission electron 
microscopy, Raman spectroscopy and UV-vis spectrophotometry were employed to characterize 
the SERS-active substrates as well as the pristine CNFs and the AuNPs. Additionally, vibrational 
calculations of Rhodamine 110 were carried out by using ab initio DFT calculations, based on the 
B3LYP/6-311++G(d, p) method, to gain insight into its spectral properties. Assignment of normal 
modes was carried out using the simulated Raman spectrum. Furthermore, a comparison between 
the normal modes and the SERS measurements are presented. The proposed modification on 
CNFs is expected to allow for a more controlled nanoparticles distribution in order to improve 
sensitivity and high-speed monitoring at low concentrations. © 2019 IOP Publishing Ltd. 
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Characterization of the mechanical properties of FFF structures and 
materials: A review on the experimental, computational and theoretical 

approaches 

Cuan-Urquizo E., Barocio E., Tejada-Ortigoza V., Pipes R.B., Rodriguez C.A., Roman-Flores A. 

Article 

The increase in accessibility of fused filament fabrication (FFF) machines has inspired the scientific 
community to work towards the understanding of the structural performance of components 
fabricated with this technology. Numerous attempts to characterize and to estimate the 
mechanical properties of structures fabricated with FFF have been reported in the literature. 
Experimental characterization of printed components has been reported extensively. However, 
few attempts have been made to predict properties of printed structures with computational 
models, and a lot less work with analytical approximations. As a result, a thorough review of 
reported experimental characterization and predictive models is presented with the aim of 
summarizing applicability and limitations of those approaches. Finally, recommendations on 
practices for characterizing printed materials are given and areas that deserve further research are 
proposed. © 2019 by the authors. 
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Chatter mitigation in milling process using discrete time sliding mode control 
with type 2-fuzzy logic system 

Paul S., Morales-Menendez R. 

Article 

In order to achieve a high-quality machining process with superior productivity, it is very 
important to tackle the phenomenon of chatter in an effective manner. The problems like tool 
wear and improper surface finish affect the milling process and are caused by self-induced 
vibration termed as chatter. A strategy to control chatter vibration actively in the milling process is 
presented. The mathematical modeling of the process is carried out initially. In this paper, an 
innovative technique of discrete time sliding mode control (DSMC) is blended with the type-2 
fuzzy logic system. The proposed active controller results in a significantly high mitigation of 
vibration. The DSMC is linked to the time-varying gain which is an innovative approach to mitigate 
chattering. The theorem is laid down which validates that the system states are bounded in the 
case of DSMC-type-2 fuzzy. Stability analysis is carried out using Lyapunov candidate. The 
nonlinearities linked with the cutting forces and damper friction are handled effectively by using 
the type-2 fuzzy logic system. The performance of the DSMC-type-2 fuzzy concept is compared 
with the discrete time PID (D-PID) and discrete time sliding mode control for validating the 
effectiveness of the controller. The better performance of DSMC-type-2 fuzzy over D-PID and 
DSMC-T1 fuzzy in the minimization of milling chatter are validated by a numerical analysis 
approach. © 2019 by the authors. 
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Chemical composition and biological activities of oregano essential oil and its 
fractions obtained by vacuum distillation 

de Rostro-Alanis M.J., Báez-González J., Torres-Alvarez C., Parra-Saldívar R., Rodriguez-Rodriguez 
J., Castillo S. 

Article 

Oregano (Poliomintha longiflora) essential oil (Ooil) is a product of high commercial value and 
many applications, including chemotherapy. Aiming to achieve the best use of this resource, the 
present study focuses on the characterization of separated fractions of Ooil by fractional vacuum 
distillation at low pressure. Four fractions (F1–F4) and undistilled oil (Unoil) were separated from 
Ooil and analyzed for their chemical composition and biological activities, such as antioxidant and 
antimicrobial activities. Gas chromatography–mass spectrometry shows differences in the 
composition among the fractions and Ooil. The amount of monoterpenes oxygenated (MO), 
sesquiterpenes hydrocarbon (SeH) and monoterpenes hydrocarbon (MH) varied between the 
fractions in ranges of 1.51–68.08, 3.31–25.12 and 1.91–97.75%, respectively. The major 
concentrations of MO and SeH were observed in F4 and Unoil. On the other hand, the highest 
concentrations of MH were found in F1 and F2, while the lowest were in F4 and Unoil. These 
results were correlated with the biological activity. Free-radical scavenging activity varied among 
fractions, with F4 and Unoil showing the highest activity. The antimicrobial test showed that F4 
and Unoil had the highest activity in almost all cases. The correlation between the variables 
studied in the different fractions allows the definition of the particular properties for each one of 
them. © 2019 by the authors. 
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against Mycobacterium tuberculosis and dysentery bacteria 
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Rodríguez-Rodríguez J., Alcantar-Rosales V.M., Delgadillo-Puga C., del Rayo Camacho-Corona M. 

Article 

Ethnopharmacological relevance: In Mexico, plants are an important element of traditional 
medicine, and many are considered part of Mexican cultural heritage from prehispanic and 
colonial times. Nevertheless, relatively few systematic scientific studies have been conducted to 
fully characterize the chemical composition and pharmacological activities of Mexican medicinal 
plants. Acacia farnesiana is used in Mexican traditional medicine to treat dysentery and 
tuberculosis and therefore could have bioactive compounds that may explain its traditional use. 
Aims of the study: i) To isolate and characterize the compounds from the hexanic, chloroformic 
and methanolic extracts; ii) to identify the volatile compounds from methylated hexanic and 
chloroformic extracts using GC-FID and GC-MS methods; iii) to identify the compounds from 
methanolic and aqueous extracts using HPLC-Q-TOF-MS; iv) to test the activity of extracts and 
isolated compounds against Mycobacterium tuberculosis and dysentery bacteria. Material and 
methods: A. farnesiana fruits were collected in Acatlán de Osorio, Puebla, Mexico. Hexanic, 
chloroformic, methanolic and aqueous extracts were prepared and analyzed by different 
chromatographic techniques including column chromatography, flash chromatography, GC-FID, 
GC-MS and HPLC-Q-TOF-MS. Structural elucidation was carried out by NMR spectroscopic analysis. 
The activity of extracts, phytochemicals and semi-synthetic derivatives against Mycobacterium 
tuberculosis H37Rv and G122 as well as dysentery bacteria (Campylobacter jejuni, Shigella flexneri, 
Salmonella enteritidis, Yersinia enterocolitica and enterohemorrhagic Escherichia coli) was 
determined by the broth microdilution method and reported as minimal inhibitory concentration 
(MIC µg/mL). Results: From both hexane and chloroform extracts, tetracosanoic acid (2S)-2,3-
dihydroxypropyl ester (1) and (3β,22E)-estigmasta-5,22-dien-3-yl β-D-glucopyranoside (2) were 
isolated and characterized. From the methanolic extract, methyl gallate (3), gallic acid (4), 
(3β,22E)-estigmasta-5,22-dien-3-yl β-D-glucopyranoside (2), (2S) naringenin 7-O-β-
glucopyranoside (prunin, 5), pinitol (6) and sucrose (7) were isolated and characterized. 
Furthermore, hexanic and chloroformic extracts were analyzed by GC-FID and GC-MS and 18 
methylated fatty acids were identified for each extract in addition to three sterols. The methanolic 
and aqueous extracts were analyzed separately by HPLC-Q-TOF-MS, and 15 compounds were 
identified in each extract. The compounds 1, 2, and 7, in addition to 13 fatty acids and eight 
phenolic compounds, were identified for the first time in A. farnesiana. The extracts showed 
antitubercular (MIC 100–200 µg/mL) and antidysentery activity (MIC 100–200 µg/mL). Methyl 
gallate and its acetylated derivative showed activity against the sensible strain M. tuberculosis 
H37Rv with MIC values of 50–25 µg/mL, respectively. The flavanone prunin showed activity 
against multidrug resistant M. tuberculosis G122 (MIC 50 μg/mL). Methyl gallate, gallic acid and 
prunin showed activity against C. jejuni (MIC 50 μg/mL). Conclusions: The activity of tested 
extracts and isolated compounds against M. tuberculosis and dysentery bacteria justifies the 
ethnomedical use of A. farnesiana fruits for the treatment of tuberculosis and dysentery. © 2018 
Elsevier B.V. 
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Granados-Principal S., De La Garza R.I.D., García-Rivas G., Hernández-Brenes C. 

Article 

Acetogenins are bioactive fatty acid derivatives found in avocado tissues. Their efficacy as 
antimicrobials has been documented and initiated interest to use them as replacements of 
synthetic food additives. The present work focused on evaluation of multiple analytical 
methodologies for detection and quantification of organic solids present in a food-grade 
acetogenin-enriched extract (Avosafe®), and on its safety evaluations using bacterial reverse 
mutation (AMES) tests and acute oral toxicity to rat assays. Results confirmed chemical structures 
of two acetogenins as present in Avosafe® (AcO-avocadyne-(0) and AcO-avocadiene B-(3)), and 
together with seven other previously known compounds, quantified 94.74 ± 5.77% w/w of its 
solids as acetogenins. Safety evaluations indicated that Avosafe® was non-mutagenic and had an 
acute median lethal oral dose (LD50) to rats higher than the maximum concentration tested 
(&gt;2000 mg·kg-1), with no signs of macroscopic abnormalities in organs. Mean body weight and 
hematological and biochemical parameters were normal after 14 days of a single oral dose of 2000 
mg·kg-1. The results advance scientific information on the safety of avocado seed acetogenins and 
also generate new knowledge on profiles and concentrations of individual acetogenins found in 
avocado tissues (seed, pulp, and leaves) and in Avosafe® © 2019 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Chemisorption of carbon monoxide, carbon dioxide and “methanephobia” on 
the [0001] titanium surface 

Ramírez-de-Arellano J.M., Carrillo I., Magaña L.F. 

Article 

We performed simulations with density functional theory and molecular dynamics to investigate 
the interaction of CO, CO 2 , and CH 4 with the surface of a [0001] titanium slab made of four 
titanium layers. Our simulations were performed at atmospheric pressure and 300 K. We found 
that the CO molecule is chemisorbed, with dissociation at the surface with an adsorption energy of 
−3.11 eV. The CO 2 molecule can be physisorbed or chemisorbed. In physisorption, the molecule 
ends up at a distance from the surface of around 3.8 Å. The adsorption energy is −0.3157 eV. The 
chemisorption occurs in three possible ways. In the first, the molecule is adsorbed with no 
dissociation in the process, with an adsorption energy of −3.157 eV. In the second, the molecule is 
dissociated to CO and O, with an adsorption energy of -5.2028 eV. In the third case, the 
dissociation is complete, and the adsorption energy is −8.595 eV. We also used the nudged-elastic-
band (NEB) method to calculate the chemisorption energies for this molecule, and we found very 
similar results. Finally, it is found that the CH 4 molecule is repelled from the surface. These 
calculations were performed these calculations using standard GGA, and afterwards we utilized 
Vdw-DF2, which includes long-range correlation effects as Van der Waals interactions. The same 
results are obtained. It can be said that the [0001] titanium surface presents “methane phobia.” © 
2019 
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J.A., Serna Saldivar S.O. 

Article 

The effect of selenium enriched chickpea sprouts with and without isoflavonoids (IS) on colorectal 
cancer (CRC) tumor growth was evaluated in immune-suppressed mice xenografted. Two levels of 
selenium (0.17 and 2.29 µg/g) and isoflavonoids (0 and 2.34 mg/g) were evaluated in the diets. 
High intake of Se (2.29 µg/g) with and without isoflavonoids increased glutathione peroxidase 
(GPx) and tioredoxin reductase (TrxR) activities, cholesterol (CHOL), triglycerides (TRIGL) and low-
density lipoprotein cholesterol (LDL-C) levels and decreased significantly the tumor growth. Diet 
containing selenium at 2.29 µg/g and isoflavonoids at 2.34 mg/g levels promoted apoptosis 
through the overexpression of Fas cell surface death receptor (Fas). High selenium levels in 
chickpea sprouts exert chemopreventive effects mediated mainly by the antioxidant protection of 
glutathione peroxidase. Selenized chickpea sprouts represent an excellent source of dietary 
selenium and isoflavonoids with chemopreventive potential and could be potentially used in the 
treatment of colorectal cancer. © 2018 Elsevier Ltd 

Guardado-Félix D., Antunes-Ricardo M., Rocha-Pizaña M.R., Martínez-Torres A.-C., Gutiérrez-Uribe J.A., Serna 
Saldivar S.O., (2019). Chickpea (Cicer arietinum L.) sprouts containing supranutritional levels of selenium 
decrease tumor growth of colon cancer cells xenografted in immune-suppressed mice. Journal of Functional 
Foods, vol. 53, pp. 76-84. ISSN: 17564646.



Children’s relationships with brands: intergenerational and transgressions 

Chaudhary M., Lopez A., Rodriguez R. 

Article 

Purpose: The purpose of this paper is to understand and explore how young children relate to 
brands. The paper specifically attempts to explore their favourite and everyday brands with which 
they interact, understand the phenomenon of intergenerational transfer of brands, and study how 
child consumers experience and cope with brand transgressions. Design/methodology/approach: 
This is a qualitative study where 20 in-depth interviews were conducted among young Indian 
children in the age-group of 8–12 years. For data analysis “iterative method” is used. Inspiration 
was taken from Spiggle’s (1994), Ereaut’s (2002) and Holt and Thompson (2004). Findings: 
Children’s relationships with brands are mainly characterised by four categories: their favourite 
brands, everyday brands, intergenerational brands and brand transgressions. Children’s favourite 
brands can be categorised in fantasy, yummy, identity construction, social bonding, technology 
and trusted brands. Parents have a big influence on kids’ lives leading to intergenerational brand-
transfer. Children consumers also reveal having experience brand transgressions, more 
importantly, they also show signs of brand forgiveness. Originality/value: This qualitative study has 
addressed the pressing need to understand child understands of brands. This is one of the very 
few empirical studies that have investigated child consumer behaviour regarding their association 
with brands. © 2019, Emerald Publishing Limited. 
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Cilioretinal artery branch avulsion secondary to surgical embolectomy: 
Management and outcome 

Hernandez-Da Mota S., Garcia-Aguirre G., Velez-Montoya R. 

Article 

We report the trans-operative approach and short-term outcome of a patient who suffered a 
traumatic avulsion of the cilioretinal artery branch during the surgical management of a cilioretinal 
arterial branch occlusion (CRABO) with intraocular embolectomy. A patient with acute CRABO 
underwent a pars plana vitrectomy with in situ embolectomy. The blocked artery was incised using 
25 gauge vertical scissors, and embolus manipulation was done using microsurgical forceps. During 
embolus extraction, the occluded cilioretinal artery and its branch were inadvertently avulsed and 
torn with subsequent intense bleeding. Laser and endodiathermy were used for acute hemostasis. 
The maneuvers created an unintended retinochoroidal anastomosis. Visual field improvement was 
noted 3 months after the surgery. In the event of a complicated surgical embolectomy with the 
avulsion of the artery, the formation of a retinochoroidal anastomosis and reperfusion of the 
occluded may occur along with the improvement of visual fields in some cases. © 2020 Middle 
East African Journal of Ophthalmology | Published by Wolters Kluwer - Medknow. 
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Circular economy in the electronic products sector: Material flow analysis 
and economic impact of cellphone e-waste in Mexico 

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

Article 

The circular economy (CE) model has become highly relevant in recent years, with the electronics 
industry being one of the sectors that has considered its application. Despite only a limited 
amount of literature being available on waste electric and electronic equipment (e-waste) in 
Mexico, the Mexican Government, academic institutions, and electronics industry have 
coordinated efforts to implement the CE in the country. This study evaluates the current technical 
and economic situation of cellphone e-waste generated in Mexico by surveying and analyzing the 
main actors that influence the management of this waste and using a material flow analysis. 
Extensive fieldwork was conducted in order to quantify the extent of cellphone e-waste processing 
in both formal and informal channels. The study of printed circuit boards in cellphones shows that 
the total value of cellphone e-waste materials ranges between $11.277 and $12.444 million USD 
per year in Mexico. However, a value of only $0.677 million USD is recycled through formal 
channels. After characterizing the remanufacturing and recycling CE loops, we conclude that the 
potential for improvement and advancing towards a CE model is significant. © 2019 by the 
authors. 
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Circulating blood cells and extracellular vesicles in acute cardioprotection 
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J.M., Girao H., Pagliaro P., Penna C., Pernow J., Preissner K.T., Ferdinandy P. 

Article 

During an ST-elevation myocardial infarction (STEMI), the myocardium undergoes a prolonged 
period of ischaemia. Reperfusion therapy is essential to minimize cardiac injury but can 
paradoxically cause further damage. Experimental procedures to limit ischaemia and reperfusion 
(IR) injury have tended to focus on the cardiomyocytes since they are crucial for cardiac function. 
However, there is increasing evidence that non-cardiomyocyte resident cells in the heart (as 
discussed in a separate review in this Spotlight series) as well as circulating cells and factors play 
important roles in this pathology. For example, erythrocytes, in addition to their main oxygen-
ferrying role, can protect the heart from IR injury via the export of nitric oxide bioactivity. Platelets 
are well-known to be involved in haemostasis and thrombosis, but beyond these roles, they 
secrete numerous factors including sphingosine-1 phosphate (S1P), platelet activating factor, and 
cytokines that can all strongly influence the development of IR injury. This is particularly relevant 
given that most STEMI patients receive at least one type of platelet inhibitor. Moreover, there are 
large numbers of circulating vesicles in the blood, including microvesicles and exosomes, which 
can exert both beneficial and detrimental effects on IR injury. Some of these effects are mediated 
by the transfer of microRNA (miRNA) to the heart. Synthetic miRNA molecules may offer an 
alternative approach to limiting the response to IR injury. We discuss these and other circulating 
factors, focussing on potential therapeutic targets relevant to IR injury. Given the prevalence of 
comorbidities such as diabetes in the target patient population, their influence will also be 
discussed. This article is part of a Cardiovascular Research Spotlight Issue entitled 
'Cardioprotection Beyond the Cardiomyocyte', and emerged as part of the discussions of the 
European Union (EU)-CARDIOPROTECTION Cooperation in Science and Technology (COST) Action, 
CA16225. Published on behalf of the European Society of Cardiology. All rights reserved. © The 
Author(s) 2018. For permissions, please email: journals.permissions@oup.com. 
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and anticancer properties 
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J.L., Martínez L., Huttel Y., González M.U., García-Martín J.M., Webster T.J. 

Article 

Bacterial infections and cancer are two of the most significant concerns that the current 
healthcare system should tackle nowadays. Green nanotechnology is presented as a feasible 
solution that is able to produce materials with significant anticancer and antibacterial activity, 
while overcoming the main limitations of traditional synthesis. In the present work, orange, lemon 
and lime extracts were used as both reducing and capping agents for the green synthesis of 
tellurium nanoparticles (TeNPs) using a microwave-assisted reaction. TeNPs showed a uniform size 
distribution, and rod- and cubic-shapes, and were extensively characterized in terms of 
morphology, structure and composition using TEM, SEM, XPS, XRD, FTIR and EDX analysis. TeNPs 
showed an important antibacterial activity against both Gram-negative and -positive bacteria in a 
range concentrations from 5 to 50 μg mL -1 over a 24-hour time period. Besides, nanoparticles 
showed an anticancer effect towards human melanoma cells over 48 hours at concentrations up 
to 50 μg mL -1 . Moreover, the Te nanostructures showed no significant cytotoxic effect towards 
human dermal fibroblast at concentrations up to 50 μg mL -1 . Therefore, we present an 
environmentally-friendly and cost-effective synthesis of TeNPs using only fruit juices and showing 
enhanced and desirable biomedical properties towards both infectious diseases and cancer. © 
2019 The Royal Society of Chemistry. 

Medina Cruz D., Tien-Street W., Zhang B., Huang X., Vernet Crua A., Nieto-Argüello A., Cholula-Díaz J.L., 
Martínez L., Huttel Y., González M.U., García-Martín J.M., Webster T.J., (2019). Citric juice-mediated 
synthesis of tellurium nanoparticles with antimicrobial and anticancer properties. Green Chemistry, vol. 21, 
pp. 1982-1998. ISSN: 14639262.



Classification Based on Multivariate Contrast Patterns 

Cañete-Sifuentes L., Monroy R., Medina-Pérez M.A., Loyola-González O., Vera Voronisky F. 

Article 

There is a growing interest in the development of classifiers based on contrast patterns (CPs); 
partly due to the advantage of them being able to explain classification results in a language that is 
easy to understand for an expert. CP-based classifiers, when using contrast patterns extracted by 
miners based on decision trees, attain accuracies comparable with other state-of-the-art 
classifiers. The existing decision tree-based miners use univariate decision trees (UDTs) to extract 
CPs. In this paper, we define the concept of multivariate CP. We introduce a multivariate CP miner 
based on multivariate decision trees (MDTs) as well as a new filtering algorithm for multivariate 
CPs. From our experimental results, we conclude that our proposed CP miner allows obtaining 
significantly better classification results than the other state-of-the-art classifiers. © 2013 IEEE. 
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Clean Catalytic Oxidation for Derivatization of Key Biobased Platform 
Chemicals: Ethanol, Glycerol, and Hydroxymethyl Furfural 
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Article 

There has been a growing interest in the last decades in technologies that transform biomass-
derived feedstock into renewable chemicals. A group of target molecules derived from biomass as 
key intermediates between raw materials and final products have been designed as "platform 
chemicals". Sustainable processes involve the use of renewable feedstock, but also pursue low 
energy consumption, the use of less hazardous materials, and diminished generation of waste. 
This review aims to present recent advances on environmentally friendly catalytic oxidation routes 
for transforming three platform chemicals, ethanol, glycerol, and 5-hydroxymethylfurfural, to 
value added intermediates and final products using air or oxygen as oxidants and water without 
additives (base-free) as solvent, and preferably under moderate operating conditions. Works 
carried out under continuous flow have been particularly reviewed. © 2019 American Chemical 
Society. 
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Article 

The aim of this study was to assess the risk factors and clinical and microbiological characteristics 
of community-acquired pneumonia (CAP) in adult patients in Mexico. Streptococcus pneumoniae 
classified as the causative agent of CAP in adult patients and patients with invasive S. pneumoniae 
isolates presented to three tertiary teaching hospitals during the 15-year study period were 
selected. Serotyping and susceptibility testing were performed for all included isolates. Clinical and 
demographic data were recorded. A total of 96 patients infected with S. pneumoniae (71 with 
CAP, 25 with invasive disease) were included. The CAP group involved more males (74.6%) than 
the invasive disease group (p = 0.03). Head trauma was more common in the CAP group (21.1%) 
than in the invasive disease group (4.0%; p = 0.03). The most prevalent serotype was 19A, 
followed by serotypes 3 and 23F. After the introduction of the heptavalent conjugated 
pneumococcal vaccine (PCV7), the prevalence of included serotypes declined significantly; no such 
change was found after the introduction of the PCV13 vaccine, including in the prevalence of 
serotype 19A. Susceptibility to all antimicrobials tested except vancomycin declined over the study 
period. In conclusion, head trauma was the most common comorbidity in the CAP group. The most 
prevalent serotype was 19A. Decreased susceptibility to most antimicrobials tested was observed. 
© 2018 
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Clinical competence assessment: development of a mobile app to enhance 
patient centerderness 

Lucio-Ramirez C.A., Nigenda J.P., Garcia-Garcia M., Olivares S.L. 

Article 

Purpose: The current emphasis within education is on collaboration, data-driven decision-making, 
and assessment driven accountability. Medical education is now being oriented to guarantee 
patient-centered care. Having appropriate data from student outcomes is crucial for decision 
making on both educational and health care institutions. This paper describes the development of 
a mobile app to assess the clinical competencies of medical students for timely and quality 
feedback. Design: The app development included 4 phases. The conceptual model was designed 
on collaborative and multidisciplinary focus groups with clinicians, information technology 
professionals, hospital directors, and change managers. The prototype was an app with functional 
and friendly features to assess students with Patient-Centered Learning perspectives. Innovative 
features included student profiles, multiple examiners, customizable instruments, and data 
reports. The pilot started with faculty training and monitoring by information technology 
professionals. For a broader implementation, detailed rubrics were applied to assess the clinical 
competencies on bedside (ambulatory care, surgical procedures and emergency skills) and non-
bedside learning moments (case discussions and rounds). Findings: Non-bedside learning 
moments had the highest frequency (55.3 vs 28.8 per cent) of the records. Case discussions 
represented 40.7 per cent of assessments while rounds accounted for 14.6 per cent. In contrast, 
regarding the bedside learning moments, the emergency department had the lowest figures (3.5 
per cent). It seems that faculty prefers to grade students on academic activities rather than 
complex student patient encounters. Originality: Obtaining multiple results from real-time 
feedback promoted awareness of patient centeredness on medical students. Both the medical 
school and the hospital now have accountable information for decision making. © 2019, Emerald 
Publishing Limited. 
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Aguilar-Moreno S., Ordaz-Valdés M., Méndez-Hernández G., Hernández-Isidro N., Jacobo-García 

K., Cossio-Aranda J. 

Article 

Heart failure (HF) is a syndrome characterized basically by a circulatory deficit to cover the 
metabolic and energetic demands of the body. This condition has a broad spectrum in its clinical 
presentation, affects the quality of life significantly, impacts the family/social environment, and 
generates a great demand for health services. The purpose of this research is to report the 
situational diagnose of patients with HF in Mexico. We evaluated 292 patients, 70.2% were men. 
Average age was 56.7 ± 14.3 years. Ischemic heart disease is the main etiology (98 patients, 33.9%) 
followed by hypertensive (22.6%) and idiopa-thic (23.3%) heart disease. The associated clinical 
background was obesity (31.1%), systemic hypertension (36.7%), myocardial infarction (26.4%), 
and dyslipidemia (15.1%). The most common symptom was stress dyspnea (41.4%) and jugular 
vein engorgement at physical examination (32.5%). Anemia was observed in 1% of patients. The 
average left ventricular ejection fraction was 29.2 ± 10.6%. Sinus rhythm was the most frequently 
detected in 84.9%. 19.9% of patients had an im-plantable cardioverter-defibrillator or cardiac 
resynchronization therapy. 13.7% of patients with QRS > 130 ms. In our population, the meta-
analysis global group in chronic heart failure risk score calculated was 16.8 ± 5.7 and for EMPHASIS 
3.3 ± 1.5. We observed that age at presentation in HF in this analysis is at least 10 years younger 
than in other reports. The grade of obesity takes relevance in our group. The association of anemia 
and HF in Mexico is rare. © 2019 Instituto Nacional de Cardiología Ignacio Chávez. 
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Clozapine in the treatment of aggression in conduct disorder in children and 
adolescents: A randomized, double-blind, controlled trial 

Juárez-Treviño M., Esquivel A.C., Isida L.M.L., Delgado D.Á.G., de la O Cavazos M.E., Ocañas L.G., 
Sepúlveda R.S. 

Article 

Objective: This study was conducted to compare the efficacy of clozapine vs. risperidone in the 
treatment of aggression in conduct disorder in children and adolescents. Methods: Twenty-four 
children with conduct disorder aged 6 to 16 years were randomized in a prospective, double-blind 
trial into two groups to receive clozapine or risperidone for 16 weeks. The Modified Overt 
Aggression Scale score was used as the primary outcome of the study. Secondary outcomes were 
Child Behavior Checklist (CBCL) externalization (CBCL-E) and internalization factors; Aggression, 
Hyperactivity and Delinquency subscales of CBCL-E, Child Global Assessment Scale (CGAS), Barnes 
Akathisia Rating Scale, and Simpson-Angus Scale. Results: Both antipsychotics were similarly 
effective in the primary outcome and in most of the secondary ones. Clozapine was more effective 
in CBCL-E, the delinquency subscale and the CGAS scores than risperidone (p=0.039, 0.010, and 
0.021). Two subjects from the clozapine group were excluded due to a low neutrophil count at 
week four. Conclusion: Clozapine and risperidone are effective for short-term treatment of 
aggression in children and adolescents with conduct disorder. Clozapine was more effective than 
risperidone in conduct externalization factors, delinquency trait and global functioning in children 
and adolescents. Stronger efficacy of clozapine should be investigated in larger sample sizes using 
pharmacogenomic studies. White blood cell counts need to be monitored when prescribing 
clozapine. Copyright© 2019, Korean College of Neuropsychopharmacology. 
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Cluster validation in clustering-based one-class classification 

Rodríguez-Ruiz J., Monroy R., Medina-Pérez M.A., Loyola-González O., Cervantes B. 

Article 

Reconstruction-based one-class classification has shown to be very effective in a number of 
domains. This approach works by attempting to capture the underlying structure of the normal 
class, typically, by means of clusters of objects. It has the main disadvantage, however, that one 
has to indicate the number of clusters in advance, for this yields an efficient way of computing a 
clustering. In this paper, we introduce a new algorithm, OCKRA++, which achieves a better 
performance, by enhancing a clustering-based one-class ensemble classifier (OCKRA) with a cluster 
validity index that is used to set the best number of clusters during the classifier's training process. 
We have thoroughly tested OCKRA++ in a particular domain, namely masquerade detection. For 
this purpose, we have used the Windows-Users and -Intruder simulation Logs data set repository, 
which contains 70 different masquerade data sets. We have found that OCKRA++ is currently the 
algorithm that achieves the best area under the curve, with a significant difference, in masquerade 
detection using the file system navigation approach. © 2019 John Wiley & Sons, Ltd. 
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Article 

In the Mexican health scenario, the hepatitis C virus epidemic is present, along with its 
comorbidities and premature mortality. Acting immediately will allow its containment in short 
term with the proper implementation of the current available tools for prevention, diagnosis and 
highly effective pharmacological therapies. The Coalition for the study of hepatitis C in Mexico has 
developed a position paper that takes advantage of these containment measures and presents the 
development of a National program for the detection, timely treatment and follow-up of patients 
with hepatitis C. © 2019, Instituto Nacional de Salud Publica.En el escenario de la salud mexicana, 
la epidemia por virus de la hepatitis C se encuentra presente junto con sus comorbilidades y 
mortalidad prematura. Actuar de manera inmediata permitirá una contención de la misma en el 
corto plazo dada la existencia de herramientas de prevención, diagnóstico y terapias 
farmacológicas altamente eficaces. La Coalición para el estudio de la hepatitis C en México ha 
desarrollado una postura donde aprovecha esas medidas de contención y presenta el desarrollo 
de un programa nacional para la detección, tratamiento oportuno y seguimiento de pacientes con 
hepatitis C. © 2019, Instituto Nacional de Salud Publica. 
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Cogan-Reese syndrome: image analysis with specular microscopy, optical 
coherence tomography, and ultrasound biomicroscopy 

Loya-Garcia D., Hernandez-Camarena J.C., Valdez-Garcia J.E., Rodríguez-Garcia A. 

Article 

Iridocorneal endothelial (ICE) syndrome is a progressive clinical spectrum of corneal endothelial 
abnormalities affecting the cornea, iris, and iridocorneal angle. Three clinical variations are 
recognized: essential (progressive) iris atrophy, Chandler syndrome, and Cogan-Reese syndrome. 
Direct slit-lamp visualization of the cornea and anterior segment in cases of ICE syndrome is 
inadequate for precise and objective assessment of the affected structures. We describe the 
evolution of corneal and anterior segment structural changes in a woman with Cogan-Reese 
syndrome using three different methods of image analysis: specular microscopy, anterior segment 
optical coherence tomography, and ultrasound biomicroscopy. 
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Article 

Nejayote and swine wastewater are highly pollutant effluents and a source of organic matter load 
that sometimes released into water bodies (rivers or lakes), soils or public sewer system, with or 
without partial treatments. Nejayote is a wastewater product of alkaline cooking of maize, 
whereas, swine wastewater results from the primary production of pigs for the meat market. 
Owing to the presence of environmentally related pollutants, both sources are considered the 
major cause of pollution and thus require urgent action. Herein, we report a synergistic approach 
to effectively use and/or treat Nejayote and swine wastewater as a cost-effective culture medium 
for microalgae growth, which ultimately induces the removal of polluting agents. In this study, the 
strains Arthrospira maxima and Chlorella vulgaris were grown using different dilutions of Nejayote 
and swine wastewater. Both wastewaters were used as the only source of macronutrients and 
trace elements for growth. For A. maxima, the treatment of 10% nejayote and 90% of water 
(T3)resulted in a cell growth of 32 × 10 4 cell/mL at 12 days (μ max = 0.27/d). While, a mixture of 
25% swine wastewater, 25% nejayote and 50% water (T2)produced 32 × 10 4 cell/mL at 18 days (μ 
max = 0.16/d). A significant reduction was also noted as 92% from 138 mg/L of TN, 75% from 77 
mg/L of TP, and 96% from 8903 mg/L of COD, among different treatments. For C. vulgaris, the 
treatment of 10% swine wastewater and 90% water (T1)gave a cell growth of 128 × 10 6 cell/mL (μ 
max = 0.57/d)followed by T3 yielded 62 × 10 6 cell/mL (μ max = 0.70/d)and T2 yielded 48 × 10 6 
cell/mL (μ max = 0.54/d). Up to 91% reduction from 138 mg/L of TN, 85% from 19 mg/L of TP and 
96% from 4870 mg/L of COD was also recorded. These results show that microalgae can be used to 
treat these types of wastewater while at the same time using them as a culture media for 
microalgae. The resultant biomass can additionally be used for getting other sub-products of 
commercial interest. © 2019 Elsevier B.V. 
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to obtain carrot powders with modified functional properties [Aplicación 
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para obtener polvos de zanahoria 

Viacava F., Santana-Gálvez J., Heredia-Olea E., Pérez-Carrillo E., Jacobo-Velázquez D.A. 

Article 

Wounding stress induces the accumulation of phenolics in carrots. However, its effect on cell-wall 
constituents has not been studied. Extrusion generates modifications in high-fiber food matrices. 
In this study, the combined effect of wounding stress and extrusion on cell-wall constituents and 
functional properties of carrots was evaluated. Wounding stress was applied by shredding carrots 
and storing the tissue (48 h/15°C). The stressed tissue (wounding stress carrot, WSC) was 
dehydrated and then extruded at temperature, 60 or 100°C, and screw configuration, continuous 
or expansion. Extrudates were milled and analyzed for cell-wall constituents and other 
physicochemical parameters. Cellulose content increased (112%) as a response to wounding. 
Furthermore, extrudates obtained from WSC showed higher content of cell-wall components. For 
instance, insoluble and total lignin content increased (54–84%) with extrusion conditions. 
Furthermore, WSC showed higher oil absorption index and lower water solubility index (WSI); 
whereas extrudates showed the highest WSI. © 2019, © 2019 The Author(s). Published with 
license by Taylor & Francis Group, LLC. 
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Combined effect of ultrasound treatment and exogenous phytohormones on 
the accumulation of bioactive compounds in broccoli florets 

Aguilar-Camacho M., Welti-Chanes J., Jacobo-Velázquez D.A. 

Article 

Postharvest treatments such as wounding, ultrasound (US) and the exogenous application of 
ethylene (ET) and methyl jasmonate (MJ) have been studied as an effective tool to improve the 
content of secondary metabolites in fresh produce. The present study evaluated the immediate 
and late response (storage for 72 h at 15 °C) to US treatment (20 min, frequency 24 kHz, amplitude 
100 μm) alone and combined with exogenous MJ (250 ppm) and/or ET (1000 ppm) on 
glucosinolates, isothiocyanates, phenolic compounds and ascorbic acid content in broccoli florets. 
US treatment increased the extractability of glucosinolates [glucoraphanin (795%), 4-hydroxy 
glucobrassicin (153%), glucobrassicin (78.6%)] and phenolics [1-sinapoyl-2-feruloylgentiobiose 
(57.23%)] as compared with the control (CT). The combined application of MJ and US in broccoli 
florets, induced a synergistic effect on the accumulation of 4-hydroxy glucobrassicin (187.1%), 
glucoerucin (111.92%), gluconasturtiin (755.9%), neoglucobrassicin (232.8%), 3-O-caffeoylquinic 
acid (73.4%), 1-sinapoyl-2-ferulolylgentiobiose (56.0%), and 1,2,2-trisinapoylgentiobiose (136.7%) 
at 72 h of storage. Interestingly, when the three stressors were applied together the synergistic 
effect of US + MJ observed on the accumulation of glucosinolates and phenolics was repressed. In 
general, the ascorbic acid content was not affected by US treatment and decreased in most 
samples during storage. However, when MJ + ET were applied, the content of total ascorbic acid 
was significantly reduced in CT + MJ + ET and US + MJ + ET samples after 72 h of storage by 53.4% 
and 86.6%, respectively, as compared with CT 0 h samples. Based on the results herein obtained, 
the application of US can be an effective tool to enhance the extractability of certain 
glucocosinolate and phenolic compounds in broccoli. Moreover, due to the synergistic effect 
observed on the accumulation of bioactive compounds, the combined application of US and MJ 
could be a practical approach to yield higher levels of glucosinolates and phenolic compounds in 
broccoli during storage. © 2018 Elsevier B.V. 
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Article 

When the observed input-output data are corrupted by the observed noises in the aircraft flutter 
stochastic model, we need to obtain the more exact aircraft flutter model parameters to predict 
the flutter boundary accuracy and assure flight safety. So, here we combine the instrumental 
variable method in system identification theory and variance matching in modern spectrum theory 
to propose a new identification strategy: instrumental variable variance method. In the aircraft 
flutter stochastic model, after introducing instrumental variable to develop a covariance function, 
a new criterion function, composed by a difference between the theory value and actual 
estimation value of the covariance function, is established. Now, the new criterion function based 
on the covariance function can be used to identify the unknown parameter vector in the transfer 
function form. Finally, we apply this new instrumental variable variance method to identify the 
transfer function in one electrical current loop of flight simulator and aircraft flutter model 
parameters. Several simulation experiments have been performed to demonstrate the 
effectiveness of the algorithm proposed in this paper. © 2019 Hong Jianwang et al. 
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Article 

In quantum Shannon theory, transmission of information is enhanced by quantum features. Up to 
very recently, the trajectories of transmission remained fully classical. Recently, a new paradigm 
was proposed by playing quantum tricks on two completely depolarizing quantum channels i.e., 
using coherent control in space or time of the two quantum channels. We extend here this control 
to the transmission of information through a network of an arbitrary number N of channels with 
arbitrary individual capacity i.e., information preservation characteristics in the case of indefinite 
causal order. We propose a formalism to assess information transmission in the most general case 
of N channels in an indefinite causal order scenario yielding the output of such transmission. Then, 
we explicitly derive the quantum switch output and the associated Holevo limit of the information 
transmission for N = 2, N = 3 as a function of all involved parameters. We find in the case N = 3 
that the transmission of information for three channels is twice that of transmission of the two-
channel case when a full superposition of all possible causal orders is used. © 2019 by the authors. 
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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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Article 

Arbuscular mycorrhizal fungi (AMF) are worldwide distributed plant symbionts. However, their 
occurrence in hydrocarbon-polluted environments is less investigated, although specific 
communities may be present with possible interest for remediation strategies. Here, we 
investigated the AMF community composition associated with the roots of diverse plant species 
naturally recolonizing a weathered crude oil pond in the Amazon region of Ecuador. Next 
generation 454 GS-Junior sequencing of an 800 bp LSU rRNA gene PCR amplicon was used. PCR 
amplicons were affiliated to a maximum-likelihood phylogenetic tree computed from 1.5 kb AMF 
reference sequences. A high throughput phylogenetic annotation approach, using an evolutionary 
placement algorithm (EPA) allowed the characterization of sequences to the species level. Fifteen 
species were detected. Acaulospora species were identified as dominant colonizers, with 73% of 
relative read abundance, Archaeospora (19.6%) and several genera from the Glomeraceae 
(Rhizophagus, Glomus macrocarpum-like, Sclerocystis, Dominikia and Kamienskia) were also 
detected. Although, a diverse community belonging to Glomeraceae was revealed, they 
represented <10% of the relative abundance in the Pond. Seventy five % of the species could not 
be identified, suggesting possible new species associated with roots of plants under highly 
hydrocarbon-polluted conditions. © 2018 The Authors. MicrobiologyOpen published by John 
Wiley & Sons Ltd. 
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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. © 2019 The Authors. British Journal of 
Pharmacology published by John Wiley & Sons Ltd on behalf of British Pharmacological Society 
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Comparative analysis of techno-functional properties, starch digestion and 
protein quality of pigmented chickpea flours 

Milán-Noris A.K., De la Rosa-Millan J., Serna-Saldivar S.O. 

Article 

The aims of this investigation were to evaluate physicochemical, functional, pasting, and thermal 
properties, as well as the starch and protein digestibilities of whole flours obtained from ten 
chickpea cultivars differing in seed coat colour (black, brown, green, red and cream). The coloured 
chickpeas flours contained higher amounts of bioactive compounds as total phenolics (TPC, 
241.25–444.41 μg gallic acid equivalents per g), β-glucans (1.02–2.42 g/100 g), resistant starch 
(22.68–37.52% of total starch) and higher protein digestibility corrected amino acid scores 
(PDCAAS, 0.61–0.82) compared with the cream-coloured chickpea Blanco Sinaloa (C.BS). The 
principal component analysis showed several differences among the chemical compositions, 
starch digestions and seed protein qualities; in the same sense we found a correlation between 
TPC and starch content with their thermal properties and starch digestion. Subsequently, 
pigmented chickpea cultivars have potential as functional ingredients for food product 
development. © 2019 Institute of Food Science and Technology 
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Comparative fatigue life assessment of wind turbine blades operating with 
different regulation schemes 

Choi H.S., Yu H., Lee E.Y., Loza B., Pacheco-Chérrez J., Cárdenas D., Minchala L.I., Probst O. 

Article 

A comparative evaluation of the fatigue damage occurring in the blades of small wind turbines, 
with different power regulation schemes, has been conducted for the first time. Three 
representative test cases were built, one based on stall regulation and two using pitch regulation. 
The power curves were tuned to be identical in all cases, in order to allow for a direct comparison 
of fatigue damage. A methodology combining a dynamic simulation of a wind turbine forced by 
stochastic wind speed time series, with the application of the IEC 61400-2 standard, was designed 
and applied for two levels of turbulence intensity. The effect of the wind regime was studied by 
considering Weibull-distributed wind speeds with a variety of parameter sets. Not unexpectedly, 
in typical wind regimes, stall regulation led to a generally higher fatigue damage than pitch 
regulation, for similar structural blade design, but the practical implications were smaller than 
thought previously. Given the need for cost-effective designs for small wind turbines, stall 
regulation may be a viable alternative for off-grid applications. © 2019 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Comparison of Automated and Manual DNA Isolation Methods of Liquid-
Based Cytology Samples 

Domínguez-Vigil I.G., Barajas-Olmos V.H., Gallardo-Alvarado L., Pérez-Maya A.A., Garza-Rodríguez 
M.L., Magallanes-Garza G.I., Cardona-Huerta S., Méndez-Lozano D.H., Vidal-Gutiérrez O., Cantú De 

León D.F., Barrera-Saldaña H.A. 

Article 

Liquid-based cytology (LBC) has been used as a diagnostic tool for cervical cancer for years and is 
now being adopted for other gynecological cancers. LBC represents an important challenge to 
ensure that the process yields representative biospecimens for quality control (QC) of diagnostic 
procedures. In this study, we compare QC parameters (integrity, yield and purity, and polymerase 
chain reaction [PCR] amplification) of DNA isolated from LBC (N = 296) using two different nucleic 
acid isolation methods, manual (n = 233) or automated (n = 63). We also evaluated two different 
types of cytological brushes for sampling from the cervix. Our results suggest that manual isolation 
(yield 22.81 ± 1.92 μg) resulted in increased DNA recovery when compared with automated 
isolation (yield 9.96 ± 1.11 μg) from LBC samples, with a p-value of <0.0003. We estimated that 
98% (53/54) of the samples preserved the integrity of DNA and were suitable for standard 
molecular biology analyses. The β-globin gene was amplified in 100% (296/296) of the DNA 
samples by endpoint PCR. We found no significant difference between the performance of the 
cytological brushes (p value of <0.6711) in a general overview. However, when looking at the 
results from using each brush individually, the manual isolation method was statistically superior 
to the automated method. Our work illustrates the impact of good QC of preanalytic conditions, 
which will be important for the application of LBC for developing early detection methods for 
gynecological cancers. © Irma G. Domínguez-Vigil et al., 2019; Published by Mary Ann Liebert, Inc. 
2019. 
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Comparison of cytocompatibility and anticancer properties of traditional and 
green chemistry-synthesized tellurium nanowires 

Crua A.V., Medina D., Zhang B., González M.U., Huttel Y., Miguel García-Martín J., Cholula-Díaz J.L., 
Webster T.J. 

Article 

Background: Traditional physicochemical approaches for the synthesis of compounds, drugs, and 
nanostructures developed as potential solutions for antimicrobial resistance or against cancer 
treatment are, for the most part, facile and straightforward. Nevertheless, these approaches have 
several limitations, such as the use of toxic chemicals and production of toxic by-products with 
limited biocompatibility. Therefore, new methods are needed to address these limitations, and 
green chemistry offers a suitable and novel answer, with the safe and environmentally friendly 
design, manufacturing, and use of minimally toxic chemicals. Green chemistry approaches are 
especially useful for the generation of metallic nanoparticles or nanometric structures that can 
effectively and efficiently address health care concerns. Objective: Here, tellurium (Te) nanowires 
were synthesized using a novel green chemistry approach, and their structures and 
cytocompatibility were evaluated. Method: An easy and straightforward hydrothermal method 
was employed, and the Te nanowires were characterized using transmission electron microscopy, 
scanning electron microscopy, energy-dispersive X-ray spectroscopy, Fourier-transform infrared 
spectroscopy, X-ray powder diffraction, X-ray photoelectron spectroscopy, and optical microscopy 
for morphology, size, and chemistry. Cytotoxicity tests were performed with human dermal 
fibroblasts and human melanoma cells (to assess anticancer properties). The results showed that a 
treatment with Te nanowires at concentrations between 5 and 100 μg/mL improved the 
proliferation of healthy cells and decreased cancerous cell growth over a 5-day period. Most 
importantly, the green chemistry-synthesized Te nanowires outperformed those produced by 
traditional synthetic chemical methods. Conclusion: This study suggests that green chemistry 
approaches for producing Te nanostructures may not only reduce adverse environmental effects 
resulting from traditional synthetic chemistry methods, but also be more effective in numerous 
health care applications. © 2019 Vernet Crua et al. 
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Comparison of driving cycles obtained by the micro-trips, markov-chains and 
mwd-cp methods 

Huertas J.I., Quirama L.F., Giraldo M.D., Díaz J. 

Article 

Currently, there is an increasing interest for driving cycles (DCs) that truly represent the driving 
pattern of a given region aiming to evaluate the energy efficiency of electric vehicles and identify 
strategies of energy optimization. However, it has been observed increasing differences in the 
energy consumption reported using type-approval DCs and the observed in the vehicles under real 
conditions of use. This work compared the Micro-trips, Markov-chains and the MWD-CP methods 
in their ability of constructing DCs that represent local driving patterns. For this purpose, we used 
a database made of 138 time series of speed obtained monitoring during eight months a fleet of 
15 transit buses operating on roads with different levels of service, traffic and road grades, under 
normal conditions of use. Then, we used 16 characteristic parameters, such as mean speed or 
positive kinetic energy, to describe the driving pattern of the buses’ drivers monitored. 
Subsequently, we implemented three of the most widely used methods to construct DCs using this 
common database as input data. Finally, we evaluated the degree of representativeness of the 
local driving pattern contained in each of the obtained DCs. Toward that end, we defined that a DC 
represents a driving pattern when its characteristic parameters are equal to the characteristic 
parameters of the driving pattern. Therefore, we used as criteria of representativeness the relative 
differences between paired characteristic parameters and observed that the MWD-CP method 
produced the DC that best represents the driving pattern in the region where the buses were 
monitored, followed by the DC produced by the Micro-trips method. © 2019, Aalborg University 
press. All rights reserved. 
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Comparison of three methods for constructing real driving cycles 

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

Article 

This work compares the Micro-trips (MT), Markov chains–Monte Carlo (MCMC) and Fuel-based 
(FB) methods in their ability of constructing driving cycles (DC) that: (i) describe the real driving 
patterns of a given region and (ii) reproduce the real fuel consumption and emissions exhibited by 
the vehicles in that region. To that end, we selected four regions and monitored simultaneously 
the speed, fuel consumption and emissions of CO 2 , CO and NO x from a fleet of 15 buses of the 
same technology during eight months of normal operation. The driving patterns exhibited by 
drivers in each region were described in terms of 23 characteristic parameters (CPs) such as 
average speed and average positive kinetic energy. Then, for each region, we constructed their DC 
using the MT method and evaluated how close it describes the observed driving pattern in each 
region. We repeated the process using the MCMC and FB methods. Given the stochastic nature of 
MT and MCMC methods, the DCs obtained changed every time the methods were applied. Hence, 
we repeated the process of constructing the DCs up to 1000 times and reported their average 
relative differences and dispersion. We observed that the FB method exhibited the best 
performance producing DCs that describe the observed driving patterns. In all the regions 
considered in this study, the DCs produced by this method showed average relative differences 
smaller than 20% for all the CPs considered. A similar performance was observed for the case of 
fuel consumption and emission of pollutants. © 2019 by the authors. 
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Comparison of two-dimensional and three-dimensional carbon electrode 
geometries affecting bidirectional electroosmotic pumping 

Vázquez-Piñón M., Hwang H., Madou M.J., Kulinsky L., Martínez-Chapa S.O. 

Article 

This study compares fluid velocity magnitude and direction for three different glassy carbon (GC) 
electrode systems effecting alternating current (AC) electroosmotic pumping. The flow behavior is 
analyzed for electroosmotic pumping performed with asymmetric coplanar electrodes. 
Subsequently, effects of adding microposts array of two different heights (40 lm and 80 lm) are 
studied. Experimental results demonstrate that as peak-to-peak voltage is increased above 10 V 
peak-to-peak, the flow reversal is achieved for planar electrodes. Utilization of 
micropostsenhanced asymmetric electrodes blocks the flow reversal and alters the magnitude of 
the fluid velocity at the application of larger voltages (above 10 V peak-to-peak). Understanding of 
the consequences of three-dimensional geometry of asymmetric electrodes would allow designing 
the electrode system for AC electroosmotic pumping and mixing, as well as bidirectional fluid 
driving with equal forward and backward flow velocities. Copyright © 2019 by ASME. 
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Comparison-based perceived attribute performance as a better antecedent 
of satisfaction, value and loyalty 

Vera-Martinez J., Ornelas S. 

Article 

Purpose: Product performance measurements have been used to explain other business 
performance variables. The purpose of this paper is to propose that, regarding Mexican 
consumers, the “comparison-based perceived attribute performance” (CAP) approach is a better 
predictor of outcomes, such as satisfaction, value and loyalty, compared with the traditional 
measurement of “non-comparison-based perceived attribute performance” (NCAP). These two 
forms of assessing attribute-level performance may be considered as different constructs. 
Design/methodology/approach: Using these two approaches, empirical tests were performed to 
attribute performance measurement and were conducted on products from two different 
categories: tequila and liquid dishwashing detergent. Regression analyses were performed using 
Mexican consumer samples of n=295 and n=239, respectively. Findings: As opposed to NCAP, CAP 
measurements yielded higher statistical levels of satisfaction, value and loyalty for both product 
categories. In the case of tequila, factor analysis indicated a clear separation between the two 
types of measurements, suggesting that they should be considered distinct constructs. However, 
this was not found for the other product category. Originality/value: CAP, which has better 
potential to predict outcomes than NCAP, could have relevant implications in brand positioning 
assessment and importance-performance analyses. © 2019, Emerald Publishing Limited. 

Vera-Martinez J., Ornelas S., (2019). Comparison-based perceived attribute performance as a better 
antecedent of satisfaction, value and loyalty. Asia Pacific Journal of Marketing and Logistics, vol. 31, pp. 
1252-1268. ISSN: 13555855.



Competencies associated with Semestre i and its relationship to academic 
performance: A case study 

Lozano-Rodríguez A., García-Vázquez F.I., Zubieta-Ramírez C., Lopez-Cruz C.S. 

Article 

Purpose: Currently, higher education institutions are in charge of the complex task of connecting 
the knowledge that students acquire in the classroom to the requirements of the working world, 
preparing the students to face complex situations inherent in professional life. For this reason, the 
Tecnológico de Monterrey has included as part of the training of its students the modality, 
Semestre i, sustained through the teaching methodology of challenge-based learning. Recognizing 
this new way of learning, the purpose of this paper is to address the study of four basic constructs: 
student engagement, teacher–student relationship, teamwork and time management. 
Design/methodology/approach: An exploratory factor analysis was performed on the factors 
associated with the Semestre i, as well as a correlational analysis between these and the academic 
achievement of the students in the 2017 August–December period. Findings: The results indicate 
that the four constructs analyzed were potentialized under the modality, Semestre i – time 
management showing the least difference of the four when compared with the educational 
experience of students being traditionally taught throughout their semesters. Originality/value: 
Semestre i is an innovative educational proposal where the undergraduate students learn in 
immersive, real-world contexts by experiencing semester challenges planned for them by the 
teaching body of the institution. Recognizing this new way of learning, this research addresses the 
study of four basic constructs: student engagement, teacher–student relationship, teamwork and 
time management. © 2019, Emerald Publishing Limited. 
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Comprehensive mapping of human body skin hydration: A pilot study 

Cortés H., Mendoza-Muñoz N., Galván-Gil F.A., Magaña J.J., Lima E., González-Torres M., Leyva-
Gómez G. 

Article 

Background: Previous studies analyzed a series of representative anatomical regions in the human 
body; however, there is a wide structural and cellular variability in the constitution of the skin. Our 
objective was to perform a comprehensive assessment of human skin hydration throughout the 
largest possible area. Materials and Methods: Hydration was registered by Corneometer ® CM825 
probe in 23 anatomical regions of five healthy men. Each zone was analyzed by 2-cm segments in 
the supine, prone, and lateral positions. A total of 7863 measurements were registered. Results: 
Differences in the degree of hydration among the prone, supine, and lateral regions were 
observed. The chest and back showed a pattern of increased hydration toward the neck area. 
Higher levels of hydration were evidenced in the proximal areas and in the regions near the elbow 
and knee. The regions of greater mechanical wear and with greater exposure to the sun exhibited 
a lower degree of hydration. Conclusion: The human skin exhibited hydration patterns influenced 
by anatomical function and the degree of sun exposure. Detailed information of the hydration 
patterns could serve as reference for the design of topical products, as an indicator of their 
effectiveness, and for the monitoring of skin pathologies. © 2018 John Wiley & Sons A/S. 
Published by John Wiley & Sons Ltd 
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Conceptual Design of an Unmanned Fixed-Wing Aerial Vehicle Based on 
Alternative Energy 

Escobar-Ruiz A.G., Lopez-Botello O., Reyes-Osorio L., Zambrano-Robledo P., Amezquita-Brooks L., 
Garcia-Salazar O. 

Article 

This paper focuses on the aerodynamics and design of an unmanned aerial vehicle (UAV) based on 
solar cells as a main power source. The procedure includes three phases: the conceptual design, 
preliminary design, and a computational fluid dynamics analysis of the vehicle. One of the main 
disadvantages of an electric UAV is the flight time; in this sense, the challenge is to create an 
aerodynamic design that can increase the endurance of the UAV. In this research, the flight 
mission starts with the attempt of the vehicle design to get at the maximum altitude; then, the 
UAV starts to glide and battery charge recovery is achieved due to the solar cells. A conceptual 
design is used, and the aerodynamic analysis is focused on a UAV as a gliding vehicle, with the 
calculations starting with the estimation of weight and aerodynamics and finishing this stage with 
the best glide angle. In fact, the aerodynamic analysis is obtained for a preliminary design; this 
step involves the wing, fuselage, and empennage of the UAV. In order to achieve the preliminary 
design, an estimation of aerodynamic coefficients, along with computational fluid dynamics 
analysis, is performed. © 2019 Alan G. Escobar-Ruiz et al. 
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Conditions accommodating a dominant stakeholder in the design of 
renewable air conditioning systems for tourism complexes 

Hernández-Romero I.M., Fuentes-Cortés L.F., Nápoles-Rivera F. 

Article 

Seawater air conditioning systems use cold water from the deep ocean to provide cooling utilities 
to buildings. Their design, as with other renewable energy systems, involves the participation of 
multiple stakeholders with different preferences and objectives. A multi-objective strategy based 
on compromise solutions for reducing the dissatisfaction between multiple participants is 
presented. The dominant stakeholder is considered to have predominant participation, opinion, 
and weight in the final decision of the project. The presented decision-making framework allows 
for the resolution of conflicts and shows the effects of different criteria on the final configuration 
of the system. This work presents an optimal design model considering, as a case study, a touristic 
zone in Mexico. The results show significant differences between scenarios where all the 
stakeholders are considered under a condition of equality and one in which only the dominant 
stakeholder is considered. This decision-making approach shows flexibility and provides tolerance 
limits for compromise solutions that still consider the influence of the dominant stakeholder. © 
2019 Elsevier Ltd 
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Confronting Selection Bias: The Normative and Empirical Risks of Data 
Collection in Violent Contexts 

Bell-Martin R.V., Marston J.F., Jr. 

Article 

The data collection strategies we employ affect the quality of our findings. This is particularly true 
for field researchers of violence and human rights. Working in high-risk, low-information contexts, 
these researchers are at greater risk of methodological missteps and the accompanying shortfalls 
for their findings and policy recommendations. We interrogate one methodological challenge 
particularly common to research in violent contexts: selection bias. While methodology textbooks 
address this topic generally, little space is dedicated to the unique challenges scholars face in their 
attempts to avoid selection bias during fieldwork amidst violence. Using survey and interview data 
from the field, we demonstrate how such a methodological misstep not only biases results, but 
further marginalises the already marginalised by privileging some voices over others. 
Asymmetrical power relationships and the normative consequences of selection bias are 
emphasised. We suggest how scholars of several positivist methodological traditions can address 
selection bias in the field. Specifically, we urge critically assessing received insight about a fieldsite, 
multi-method research, long-term engagement in and with fieldsites, and acknowledging biases. 
We draw on our fieldwork in Mexico and Colombia, referencing our data gathering strategies, 
quantitative and qualitative evidence, and missteps. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Conic sections fitting in disperse data using Differential Evolution 

Aguirre-Ramos H., Avina-Cervantes J.G., Ilunga-Mbuyamba E., Cruz-Duarte J.M., Cruz-Aceves I., 
Gallegos-Arellano E. 

Article 

Robust conics detection and extraction have received an increased interest due to the potential 
applications in many critical tasks. In medical imaging, the conics can help to detect optic disk 
abnormalities in retinographic images, or cranial sections and bone structures in radiography, 
magnetic resonance, and computed tomography images. Moreover, the physicians can be guided 
in the prostate cancer diagnosis by assessing the size and shape of the prostate in ultrasound or 
magnetic resonance images. Some of these structures are composed of discontinuous points, 
imprecise directions, multiple bifurcations, and variable line–trace width, or may present 
undesired noise, which makes the curve fitting hard to compute. Image acquisition also plays a 
fundamental role in adding artifacts, as unexpected outliers, which jeopardizes the applicability 
and efficiency of the current methods. This article proposes a strategy for determining the general 
equation of oblique conics in noisy and sparse data sets. As a novelty, this methodology employs 
four uncorrelated points from a randomly sampled population to estimate the initial space search. 
Then, Differential Evolution (DE) method iterates until the solution that best fits the oblique conic 
section is found. Advantages of the method include a DE implementation using a weighted fitness 
function based on the Mean Squared Error (MSE) and reinforced with the Random Sample 
Consensus (RANSAC) inliers measurement idea. This objective function allows associating the 
fitting error to the number of points into the inliers-region. Additionally, the number of 
parameters to tune is reduced and almost generalized. A distinctive feature is related to the 
eccentricity, which could conduct to a variety of rich solutions. However, some disadvantages have 
arisen trying to identify a specific conic. For instance, when some parabolas are considered, the 
method could evolve optimally to an ellipse. The proposed methodology has been evaluated using 
synthetic and real images. These images were contaminated with additive white Gaussian noise to 
prove the method stability. Numerical results showed that the proposed method is a reliable and 
fast technique for computing any conic from scattered data. Results obtained from two dissimilar 
applications prove that the proposed method can be used in a variety of sensitive applications. 
Those applications include the optic disk segmentation and traffic sign classification. The 
assessment showed an improvement of 2% across the metrics for detecting the optic disk and 
reached a classification accuracy of 0.9730 for the speed limit traffic signs. © 2019 Elsevier B.V. 
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Consensus on the prevention, diagnosis, and treatment of Clostridium 
difficile infection [Consenso sobre prevención, diagnóstico y tratamiento de 

la infección por Clostridium difficile] 

Abreu y Abreu A.T., Velarde-Ruiz Velasco J.A., Zavala-Solares M.R., Remes-Troche J.M., Carmona-
Sánchez R.I., Aldana-Ledesma J.M., Camacho-Ortiz A., Contreras-Omaña R., Díaz-Seoane R., 

Elizondo-Vázquez C.T., Garza-González E., Grajales-Figueroa G., Gómez-E 

Article 

In recent decades, Clostridium difficile infection (CDI)has become a worldwide health problem. 
Mexico is no exception, and therefore the Asociación Mexicana de Gastroenterología brought 
together a multidisciplinary group (gastroenterologists, endoscopists, internists, infectious disease 
specialists, and microbiologists)to carry out the “Consensus on the prevention, diagnosis, and 
treatment of Clostridium difficile infection”, establishing useful recommendations (in relation to 
the adult population)for the medical community. Said recommendations are presented herein. 
Among them, it was recognized that CDI should be suspected in subjects with diarrhea that have a 
history of antibiotic and/or immunosuppressant use, but that it can also be a community-acquired 
infection. A 2-step diagnostic algorithm was proposed, in which a highly sensitive test, such as 
glutamate dehydrogenase (GDH), is first utilized, and if positive, confirmed by the detection of 
toxins through immunoassay or nucleic acid detection tests. Another recommendation was that 
CDI based on clinical evaluation be categorized as mild-moderate, severe, and complicated severe, 
given that such a classification enables better therapeutic decisions to be made. In mild-moderate 
CDI, oral vancomycin is the medication of choice, and metronidazole is recommended as an 
alternative treatment. In addition, fecal microbiota transplantation was recognized as an 
efficacious option in patients with recurrence or in the more severe cases of infection, and surgery 
should be reserved for patients with severe colitis (toxic megacolon), in whom all medical 
treatment has failed. © 2019 Asociación Mexicana de Gastroenterología 
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Constituency Preferences and Committee Selection in the Mexican Cámara 
de Diputados 

Raymond C.D., Juárez S.B. 

Article 

Previous research examining selection to legislative committees has assumed that the impact of 
constituency preferences on committee assignments is due to the incentives for individual 
legislators to use their committee seats to increase their personal chances of re-election. 
Examining the case of the Mexican Chamber of Deputies (where legislators were, until recently, 
barred from re-election), this study argues that the impact of constituency preferences on 
selection to committees also occurs because parties have incentives for their members to use 
committee assignments to increase the party's chances of being re-elected. Analysis of 
assignments to 11 committees over 4 legislative terms provides support for the argument. These 
findings reinforce previous research arguing that concerns with constituency representation and 
its impact on re-election also apply to political parties and not solely to individual legislators. © 
University of Miami 2019Â. 
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Constraining a density-dependent flow model with the transient 
electromagnetic method in a coastal aquifer in Mexico to assess seawater 

intrusion [墨西哥沿海含水层中采用瞬变电磁法约束密度依赖的流动模型

评估海水入侵] [Contrainte d’un modèle d’écoulement dépendant de la 
densité avec la méth 

Torres-Martinez J.A., Mora A., Ramos-Leal J.A., Morán-Ramírez J., Arango-Galván C., Mahlknecht J. 

Article 

Saltwater intrusion is one of the most pressing environmental concerns in coastal areas with 
increased water demands. Water extraction decreases the level of fresh groundwater, reducing 
the water pressure and allowing saltwater to flow further inland. Tools for simulating, monitoring 
and managing saltwater intrusion can provide valuable support in decision-making for 
management options. In this work, such a tool was developed for the arid coastal aquifer of La Paz 
in Baja California, Mexico. A geomodel was generated by using a transient electromagnetic 
method (aquifer geometry, saltwater intrusion). This geomodel, in turn, was used to construct a 
three-dimensional density-dependent flow model to simulate groundwater flow and saltwater 
intrusion during the past decades. The results confirmed that a large cone of depression had 
formed due to excessive pumping in the agricultural area. This successively led to the inversion of 
the hydraulic gradient and seawater intrusion advancement on the order of 6–8 km inland in the 
northern-central portion of the aquifer. Freshwater recharge mostly originates from the 
mountainous southeastern portion of the basin. It supplies water for the city of La Paz and 
counteracts the saltwater intrusion advancement. The alternation of advancement and retreat of 
the freshwater–saltwater interface could be attributed to changing climate effects and/or policy 
changes. © 2019, The Author(s). 
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Consumer involvement as a covariant effect in rethinking the affective-
cognitive relationship in advertising effectiveness 

Vera J., Espinosa M. 

Article 

The relationship between advertising effectiveness and behavioural intentions is assessed when 
involvement with the product is introduced as a direct covariant effect, rather than as a 
moderator. Advertising effectiveness is assessed through attitude towards the ad and advertising 
cognition. Advertising media type combined with age is tested as a moderating variable (younger/ 
digital vs. older/traditional). With a sample of n = 307 consumers, a structural statistical path 
model is implemented to empirically test the hypotheses. It is found that involvement has an 
effect on attitude towards the ad and on ad cognition. Thus, it is established that the ad cognition 
variable, rather than attitude towards the ad, has a strong statistical effect on behavioural 
intentions. The model suggests that the level of the consumer’s attention to the ad depends on 
her/his degree of involvement with the product. Also, the evidence tends to indicate that the 
cognitive process through which the consumer builds purchase intentions is similar in both 
communication channels irrespective of age difference. © 2019 The Author(s). Published by VGTU 
Pr. 
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Contextual factors intervening in the manufacturing strategy and technology 
management-performance relationship 

Arana-Solares I.A., Ortega-Jiménez C.H., Alfalla-Luque R., Pérez-Díez de los Ríos J.L. 

Article 

The relationship between technology management (TM) and manufacturing strategy (MS) can be 
an important factor for increasing operational performance (OP) and contextual variables may 
affect this relationship. The purpose of this study is to empirically verify whether MS or/and TM 
improve OP and whether contextual variables influence OP in the electronics and machinery 
industrial sectors. A total of 231 firms from fourteen countries have been studied. Hierarchical 
regression analysis has been applied to test the formulated hypotheses. The findings show that MS 
significantly improves OP in both sectors, but TM only in the machinery sector. However, the MS-
TM relationship is shown to have a significant interaction effect on OP in both types of industries. 
Additionally, the inclusion of contextual variables does not indicate any significant direct effect on 
OP. Finally, analysis results show that the greatest improvement in OP occurs in both sectors when 
MS, TM and contextual variables are included in the model. The evidence suggests that these 
industries should implement MS and TM to improve OP, while simultaneously considering 
contextual variables (indirect effect). Therefore, this paper also proposes that significant 
differences in OP are determined not only by the implementation of MS and TM practices, but also 
by contextual variables intervening in the relationships between these practices and OP. Overall, 
MS and TM should be considered important manufacturing practices by managers, who should 
take into account the interaction effects of contextual variables if they wish to be competitive in 
the global, dynamic market. © 2018 Elsevier B.V. 
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Continuous and smooth differentiator based on adaptive sliding mode 
control for a quad-rotor MAV 

Castañeda H., Rodriguez J., Gordillo J.L. 

Article 

This paper addresses the design of flight control for a micro air vehicle type quad-rotor, which 
assumes partial measurements of outputs and uncertainties/perturbations affecting the aircraft 
performance. Under such conditions, the approach is a continuous and smooth differentiator 
based on an adaptive sliding mode controller. The differentiator output is a sufficiently smooth 
and accurate estimation of the full state even in the presence of noise, such that it allows 
calculation of the control law. The adaptive sliding control ensures that the quad-rotor tracks 
desired trajectories subject to external disturbances, where its adaptive gains use a minimal gain 
large enough to remain on the sliding mode, but increases their value to reject perturbations as 
soon as they appear. Furthermore, a closed loop analysis of the controller observer scheme and 
numerical simulations shows the feasibility and advantages of the proposed method. © 2019 
Chinese Automatic Control Society and John Wiley & Sons Australia, Ltd 
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Continuous aqueous two-phase extraction of microalgal C-phycocyanin using 
a coiled flow inverter 

Ruiz-Ruiz F., López-Guajardo E., Vázquez-Villegas P., del Angel-Chong M.E., Nigam K.D.P., Willson 
R.C., Rito-Palomares M. 

Article 

In this study, the intensification of C-phycocyanin protein extraction from the green microalgae 
Spirulina maxima was successfully achieved using aqueous two-phase systems coupled to different 
continuous-operation extractors. Three systems with different total concentrations of 
Polyethylene glycol and potassium phosphate salt were tested in three different types of 
continuous systems: a conventional straight-tube extractor, a helical-coiled extractor, and a coiled 
flow inverter extractor. Results showed that the coiled flow inverter extractor achieves higher 
overall performance than the other continuous extractors at the same flow rate and same 
residence time for all the concentrations tested. Similarly, all the continuous-operation extractors 
showed higher extraction performance than a batch-operation extractor for similar times tested. It 
was observed that extraction performance in the coiled flow inverter increases as flow rate 
increases (coefficient of partition increases 1.74 fold by increasing the flow rate from 10 mL/min 
to 30 mL/min). The C-phycocyanin extraction in this continuous system was benefited from a 
decrease in the extraction time with high Dean numbers. © 2019 
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Contrast Pattern-Based Classification for Bot Detection on Twitter 

Loyola-Gonzalez O., Monroy R., Rodriguez J., Lopez-Cuevas A., Mata-Sanchez J.I. 

Article 

Detecting non-human activity in social networks has become an area of great interest for both 
industry and academia. In this context, obtaining a high detection accuracy is not the only desired 
quality; experts in the application domain would also like having an understandable model, with 
which one may explain a decision. An explanatory decision model may help experts to consider, 
for example, taking legal action against an account that has displayed offensive behavior, or 
forewarning an account holder about suspicious activity. In this paper, we shall use a pattern-
based classification mechanism to social bot detection, specifically for Twitter. Furthermore, we 
shall introduce a new feature model for social bot detection, which extends (part of) an existing 
model with features out of Twitter account usage and tweet content sentiment analysis. From our 
experimental results, we shall see that our mechanism outperforms other, state-of-the-art 
classifiers, not based on patterns; and that our feature model yields better classification results 
than others reported on in the literature. © 2013 IEEE. 
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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 swallow study sensitivity for detecting 
esophagojejunostomy leakage [Sensibilidad del trago de contraste 

hidrosoluble para la detección de fugas de anastomosis esofagoyeyunal] 

Clemente-Gutiérrez U., Rodríguez-Chong J.G., Morales-Maza J., Rodríguez-Quintero 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 of Multiferroic properties in BiFeO 3 nanoparticles 

Carranza-Celis D., Cardona-Rodríguez A., Narváez J., Moscoso-Londono O., Muraca D., Knobel M., 
Ornelas-Soto N., Reiber A., Ramírez J.G. 

Article 

BiFeO 3 (BFO) nanoparticles (NPs) were synthesized using the sol-gel method at different 
calcination temperatures from 400 °C to 600 °C. XRD studies have confirmed that all BFO NPs 
show distorted rhombohedral crystals that match the R3c space group. We found evidence of local 
structural strain that develops with increasing particle size as suggested by TEM and Raman 
spectroscopy measurements. Magnetic measurements suggest that NPs have two distinct 
regimes: a ferromagnetic-like one at low temperatures and a superparamagnetic-like one at room 
temperature. The crossover temperature increases with NPs size, suggesting a size-dependent 
blocking magnetic regime. Similarly, local piezoelectric measurements at room temperature in 
single NP have confirmed a ferroelectric order with a NP size-dependent d 33 coefficient. An 
analysis of both the ferroelectric and the magnetic results suggest that ferromagnetism and 
ferroelectricity coexist at room temperature in NPs. Our results lead to the possibility of tailoring 
the ferroic order in multifunctional materials by means of NP size. © 2019, The Author(s). 

Carranza-Celis D., Cardona-Rodríguez A., Narváez J., Moscoso-Londono O., Muraca D., Knobel M., Ornelas-
Soto N., Reiber A., Ramírez J.G., (2019). Control of Multiferroic properties in BiFeO 3 nanoparticles. Scientific 
Reports, vol. 9. ISSN: 20452322.



Control of unstable delayed recycling systems 

Vazquez-Guerra R.J., Marquez-Rubio J.F., Novella-Rodríguez D.F., Del Muro-Cuéllar B., Cortes-
Rodríguez D. 

Article 

This work deals with the stabilization of recycling systems with unstable dynamics at both the 
direct and recycling paths as well as different time delays for each path. The main contribution of 
this work is to provide a stabilizing strategy of such class of systems using an observer-based 
control approach. Stability results concerning stable recycling systems or partially unstable 
recycling system can be found in literature. However, to the best of our knowledge, there are no 
stability results when unstable dynamics are considered in both paths of the recycling process. 
Necessary and sufficient stability conditions of the proposed stabilizing controllers are obtained 
from a frequency domain analysis. © 2019 Curtin University and John Wiley & Sons, Ltd. 
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Convolutional long short term memory deep neural networks for image 
sequence prediction 

Balderas D., Ponce P., Molina A. 

Article 

Although done nearly effortlessly by humans, digital systems cannot easily recognize images or 
predictions from recent observations. Tackling these limitations by proposing novel algorithms to 
improve the performance of image processing would have widespread implications in a variety of 
fields, including robotics, manufacturing, biomedicine, and automation. To provide a computer 
with this combined ability and transform it into an intelligent system, an algorithm must combine 
memory with an image decomposition procedure. Artificial neural networks (ANNs) are algorithms 
that aim to solve tasks such as classification, clustering, pattern recognition, and prediction by 
resembling brain connections. Specifically, three ANNs have excelled in specific areas: deep neural 
networks (DNNs), which use intrinsic connections to create prediction maps; long short-term 
memory neural networks (LSTMs), which use recurrent connections to emulate a type of memory; 
and convolutional neural networks (CNNs), which can decompose complex data through layers for 
simpler analysis. Although these algorithms can solve certain tasks of image sequence prediction, 
they cannot easily solve entire problems on their own. Nevertheless, combining these networks 
may enable solving such problems with ease. Thus, this article evaluates the combination of ANNs 
into two novel algorithms developed with the aim of improving image sequence prediction: (i) a 
combination of CNNs and LSTMs to form a CLNN and (ii) a combination of CNNs, LSTMs, and DNNs 
to form a CLDNN. Although the developed algorithms require a longer training time, they require 
less training epochs to have better accuracy than their predecessors. Furthermore, both 
developed methods were capable of accurately performing the image sequence prediction task, 
outperforming each individual method, as well as predicting longer and greater numbers of 
sequences correctly. Overall, the developed algorithms were able to better decompose inputs, 
remember previous inputs, and more accurately predict sequences of images. This allows the 
prediction of the next step in the sequence, which can be used as part of an intelligent system to 
make an analysis and an informed decision on the next course of action. © 2018 
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Coordinating the supplier-retailer supply chain under noise effect with 
bundling and inventory strategies 

Taleizadeh A.A., Cárdenas-Barrón L.E., Sohani R. 

Article 

In current competitive market, the products and their demand's uncertainty are high. In order to 
reduce these uncertainties the coordination of supply chain is necessary. Supply chain can be 
managed under two viewpoints typically: 1) centralized supply chain and 2) decentralized supply 
chain, and the coordination can be done in both types of chains. In the centralized supply chain 
there exists a global decision maker who takes all the best decisions in order to maximize the 
profit of the whole supply chain. Here, the useful information required to make the best decisions 
is open to all members of the chain. On the other hand, in the decentralized supply chain all 
members decide in a separate and sequential way, how to maximize their profits. In order to 
coordinate efficiently the supply chain, both supplier and retailer are involved in a coordination 
contract that makes it possible for the decentralized decisions to maximize the profit of the entire 
supply chain. In this context, the situation that the supplier-retailer chain faces is a two-stage 
decision model. In the first stage the supplier, based on former knowledge about the market, 
decides the production capacity to reserve for the retailer. In the second stage, after that demand 
information is updated, the retailer determines the bundle price and the quantity of bundles to 
order. This paper considers a supply chain comprised of one supplier and one retailer in which two 
complementary fashion products are manufactured and sold as a bundle. The bundle has a short 
selling season and a stochastic price dependent on demand with a high level of uncertainty. 
Therefore, this research considers that the demand rates are uncertain and are dependent on 
selling prices and on a random noise effect on the market. Profit maximization models are 
developed for centralized and decentralized supply chains to determine decisions on production 
capacity reservation, order quantity of bundled products and the bundle-selling price. The 
applicability of the developed models and solution method are illustrated with a numerical 
example. © 2019 American Institute of Mathematical Sciences. 
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Cornerstone root causes through the analysis of the Ishikawa diagram, is it 
possible to find them?: A first research approach 

Suárez-Barraza M.F., Rodríguez-González F.G. 

Article 

Purpose: Some manufacturing and service organizations have made efforts to work on continuous 
improvement in the form of Kaizen, lean thinking, Six Sigma, etc. The elimination of problems and 
waste (MUDA for the Japanese) plays a fundamental role in the reduction of operational costs and 
quality rejections of finished products both internally in the organization and in the supply chain. 
Some of these efforts use quality control tools to remedy it. Kaoru Ishikawa proposes seven basic 
quality tools. In this group of quality tools is the cause-and-effect diagram (CED), also known as 
“The Fishbone” and “Ishikawa diagram”. Exploring this questioning can shed light on the first 
indications to ratify the arguments of Ishikawa and Deming, that the main problems of companies 
are found in their processes and perhaps, in a deep way, in some of these cornerstone root causes 
that have to do with the way organizations are managed. The purpose of this study is to 
investigate cornerstone root causes through the application of CEDs in 40 Mexican companies that 
began an effort to improve some of their organizational processes. 
Design/methodology/approach: An exploratory qualitative study was conducted. As a research 
strategy, the case study method was applied. Using theoretical sampling, the Ishikawa diagrams of 
40 companies were analyzed, and 24 semi-structured interviews in depth were conducted. 
Findings: The results of this research confirm the main research question: Are there cornerstone 
root causes that give way to one or several problems or effects of problems in organizations 
regardless of their sector? In other words, there were at least seven typical patterns that show the 
first signs of cornerstones root causes in organizations. Research limitations/implications: The 
method itself is a limitation; 40 case studies are not enough to generalize the results. In addition, 
the research was conducted only in a single Latin American country; in some cities of Mexico. 
However, 60 per cent of these companies are multinationals. Practical implications: This paper is 
fundamental to delve into the cornerstones causes that give rise to the problems of organizations 
of the twenty-first century. The authors understand that these are the first indications, and that 
they cannot be considered a conclusion of these causes. However, this first theoretical sampling 
presents a first light on the subject. Originality/value: The study contributes to the limited existing 
literature on total quality management and Kaizen in quality control tools and subsequently 
disseminates this information to provide impetus, guidance and support toward improving the 
problems of the organizations of twenty-first century. © 2018, Emerald Publishing Limited. 
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Corporate social responsibility, reputation and visitors’ commitment as 
resources for public policies’ design for protected areas for tourism 

sustainable exploitation 

Alvarado-Herrera A., Rodríguez-Soberanis L.J., Herrera-Medina H.R. 

Article 

Purpose: This paper aims to examine the influences of perceived corporate social responsibility 
(pCSR) over the brand reputation (BR) and the visitor commitment of protected areas (PAs) of 
Quintana Roo visitors, to create useful resources for the design of public policies in accordance to 
the expectations of the stakeholders from a sustainable development (SD) approach. 
Design/methodology/approach: A cross-sectional causal multistage research was conducted. First, 
a literature review was performed to develop the hypotheses and the theoretical model on the 
basis of the paradigm of “sustaincentrism.” Afterwards, the model was empirically contrasted with 
data gathered from a representative sample of 440 real visitors of three Mexican PAs. The data 
covariance structures were examined through confirmatory factor analysis and structural equation 
modeling. Findings: The results of the study undercover the direct and indirect effects that pCSR 
has over the BR and the commitment of PA’s visitors, evidencing their relevance as valuable 
resources for the design of public policies. Originality/value: This research manifests the capacity 
to benefit from the studied variables as resources for the design and implementation of public 
policies that incorporate the development and execution of SD-attuned CSR programs able to 
create competitive advantages required by PA to their sustainable tourism exploitation. © 2019, 
Emerald Publishing Limited. 
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Correlation between corneal stromal demarcation line depth and 
topographic outcomes after two pulsed-light-accelerated crosslinking 

protocols 

Hernandez-Camarena J.C., Graue-Hernandez E.O., Loya-García D., Ruiz-Lozano R.E., Valdez-García 
J.E. 

Article 

Purpose: To report the visual and topographic outcomes of two pulsed-light-accelerated CXL (A-
CXL) protocols at a 12-month follow-up and their correlation with the corneal stromal demarcation 
line (DL) depth. Patients and methods: Retrospective comparative cohort of patients with 
documented progressive keratoconus were included. Two epi-off pulsed-light [1s on-1s off] A-CXL 
protocols were compared: irradiance 30*8 and 45*5:20 (fluence 7.2 J/cm2). UDVA, CDVA, 
spherical equivalent (SE), topographic astigmatism, Kmin, Kmax, Km, central corneal thickness 
(CCT), thinnest pachymetry (TCT) and endothelial cell density (ECD) were measured preoperatively 
and months 1, 3, 6 and 12 postoperative. Corneal DL was measured 1 month postoperatively using 
anterior segment optical coherence tomography. Results: Fifty eyes (27 patients): 22 eyes in group 
A-CXL (30*8), 28 eyes in group A-CXL (45*5:20). Mean age (years) was 19.04±4.71 and 20.32±4.57. 
DL depth (µm) at month 1 was 200.63±10.01 µm and 184.53±19.68 µm for group A-CXL (30*8) and 
group A-CXL (45*5:20), respectively (p<0.001). Significant improvement in CDVA, topographic 
astigmatism, Kmin, Kmax and Km was observed in both groups (no significant difference between 
groups) and no significant changes were observed in CCT, TCT and ECD with regard to baseline. 
Over 85% of the eyes in both protocols achieved stabilization or improvement in maximum K at 
the end of the follow-up. No significant correlations between DL and any visual or topographic 
outcomes were observed at 12 months. Conclusion: No correlation between DL depth and visual 
or topographic outcomes was observed on either protocol. Although significant improvement on 
CDVA, topographic astigmatism, Kmin, Kmax and Km was observed in both groups at 12 months, 
further research is needed to assure safety and effectiveness at stabilizing keratoconus 
progression. © 2019 Hernandez-Camarena et al. 
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follow-up study 

Roffe-Vazquez D.N., Huerta-Delgado A.S., Castillo E.C., Villarreal-Calderón J.R., Gonzalez-Gil A.M., 
Enriquez C., Garcia-Rivas G., Elizondo-Montemayor L. 

Article 

Vitamin D deficiency is highly prevalent worldwide. It has been associated with heart failure (HF) 
given its immunoregulatory functions. In-vitro and animal models have shown protective roles 
through mechanisms involving procollagen-1, JNK2, calcineurin/NFAT, NF-κB, MAPK, Th1, Th2, 
Th17, cytokines, cholesterol-efflux, oxLDL, and GLUT4, among others. A 12-month follow-up in HF 
patients showed a high prevalence of vitamin D deficiency, with no seasonal variation (64.7–
82.4%). A positive correlation between serum 25(OH)D concentration and dietary intake of vitamin 
D-rich foods was found. A significant inverse correlation with IL-1β (R = −0.78), TNF-α (R = −0.53), 
IL-6 (R = −0.42), IL-8 (R = −0.41), IL-17A (R = −0.31), LDL-cholesterol (R = −0.51), Apo-B (R = −0.57), 
total-cholesterol (R = –0.48), and triglycerides (R = −0.32) was shown. Cluster analysis 
demonstrated that patients from cluster three, with the lowest 25(OH)D levels, presented the 
lowermost vitamin D intake, IL-10 (1.0 ± 0.9 pg/mL), and IL-12p70 (0.5 ± 0.4 pg/mL), but the 
highest TNF-α (9.1 ± 3.5 pg/mL), IL-8 (55.6 ± 117.1 pg/mL), IL-17A (3.5 ± 2.0 pg/mL), total-
cholesterol (193.9 ± 61.4 mg/dL), LDL-cholesterol (127.7 ± 58.2 mg/dL), and Apo-B (101.4 ± 33.4 
mg/dL) levels, compared with patients from cluster one. Although the role of vitamin D in the 
pathogenesis of HF in humans is still uncertain, we applied the molecular mechanisms of in-vitro 
and animal models to explain our findings. Vitamin D deficiency might contribute to inflammation, 
remodeling, fibrosis, and atherosclerosis in patients with HF. © 2019 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Corrosion investigation of new hybrid organic/inorganic coatings for carbon 
steel substrates: Electrochemical and surface characterizations 

Salazar-Bravo P., Del Ángel-López D., Torres-Huerta A.M., Domínguez-Crespo M.A., Palma-Ramírez 
D., López-Oyama A.B. 

Article 

This work examines the synthesis of Mn5(PO3(OH))2(PO4)2⋅4H2O particles (MnPhos) by reflux 
method, it was proposed their addition into waterborne polyurethane and used as hybrid coatings 
to improve the barrier properties of AISI 1018 carbon steel substrates. The effect of different 
MnPhos amounts (2, 4 and 6 wt.%) and dispersion times (30, 60 and 120 min) on the corrosion 
properties in chloride medium (3.0 wt.%) were determined using electrochemical impedance 
spectroscopy (EIS). Additional characterizations to evaluate changes in the structural, 
morphological, UV absorption and mechanical properties were realized by X-ray diffraction 
patterns (XRD), scanning electron microscopy (SEM), Fourier transform infrared spectroscopy (FT-
IR), ultraviolet visible spectroscopy (UV–vis), nanoindentation and adhesion test were also 
evaluated. MnPhos particles correspond with a monoclinic structure and a prismatic morphology 
of ˜10 μm in length. The addition of MnPhos particles into the waterborne polyurethane (WPU) 
matrix helps to reduce the polymer degradation under UV-light by inducing a microphase 
separation phenomenon between the hard and soft segments. Mechanical and corrosion 
properties also increased by incorporating different amounts of MnPhos particles but, an 
adequate modulation in the final properties was observed with an amount of 4 wt.% after 30 min 
of dispersion. © 2019 Elsevier B.V. 
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Cost-Sensitive Pattern-Based classification for Class Imbalance problems 

Octavio Loyola-Gonzalez O., Martinez-Trinidad J.F.C.O., Carrasco-Ochoa J.A., Garcia-Borroto M. 

Article 

In several problems, contrast pattern-based classifiers produce high accuracy and provide an 
explanation of the result in terms of the patterns used for classification. However, class imbalance 
problems are a great challenge for these classifiers because there exist significantly fewer objects 
belonging to a class regarding the remaining classes and this biases the classification to the 
majority class. Therefore, in this paper, we propose an algorithm for discovering cost-sensitive 
patterns in class imbalance problems and a pattern-based classifier which uses these patterns for 
classification. Our proposal follows the idea of fusing pattern discovery with the cost-sensitive 
approach for class imbalance problems. Our experiments show that our proposal obtains cost-
sensitive patterns, which allow attaining significantly lower misclassification cost than using 
patterns mined by other well-known state-of-the-art pattern miners. Also, we show that our 
proposed pattern-based classifier is suitable for working with cost-sensitive patterns. © 2013 IEEE. 
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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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Cross-country differences in new service development: The moderating 
effects of national culture 

Valtakoski A., Reynoso J., Maranto D., Edvardsson B., Maravillo Cabrera E. 

Article 

Purpose: The purpose of this paper is to test how national culture may help to explain cross-
country differences in new service development (NSD) by comparing the impact of NSD success 
factors between Mexico and Sweden. Design/methodology/approach: Eight hypotheses based on 
prior literature on NSD and national culture were tested using covariance-based structural 
equation modeling and survey data from 210 Mexican and 173 Swedish firms. Findings: Launch 
proficiency and customer interaction had a positive impact on NSD performance with no 
difference between the two cultures. NSD process formalization did not have clear positive impact 
on NSD performance but had a statistically significantly stronger impact in the structured culture 
(Mexico). Team empowerment affected NSD performance positively, but the difference between 
cultures was non-significant. Research limitations/implications: The impact of national culture 
depends on the type of NSD success factor. Some factors are unaffected by the cultural context, 
while factors congruent with the national culture enhance performance. Factors incongruent with 
national culture may even hurt NSD performance. Practical implications: When choosing priorities 
in NSD improvement, managers need to consider the national culture environment. 
Originality/value: Paper directly tests how national culture moderates NSD performance using 
primary data. Findings suggest that the effects of NSD success factors are contingent on 
congruence with national culture. © 2019, Emerald Publishing Limited. 
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Cross-cultural validity study of a medical education leadership competencies 
instrument in Latin American physicians: A multinational study 

Mano M.S., Gomes R., Werutsky G., Barrios C.H., Marta G.N., Villarreal-Garza C., Frasson A.L., 
Sternberg C., Clara R., Simon S.D., Çitaku F., Waldrop M., Violato C., Zillioux D., Khan Y.H. 

Article 

PURPOSE Physicians rarely receive formal training in leadership skills. Çitaku and colleagues have 
identified a set of leadership competencies (LCs) providing validity evidence in North American 
(NA) and European Union (EU) medical education institutions. We aim to apply this same survey to 
a sample of Latin American (LA) medical leaders from the oncology community and related areas, 
compare the results with those of the previous survey, and perform subgroup analyses within the 
LA cohort. METHODS The survey was sent to nearly 8,000 physicians of participating professional 
organizations. In addition to the 63 questions, we also collected data on the type of institution, 
country, specialty, sex, age, years of experience in oncology, and leadership position. RESULTS The 
217 LA respondents placed the highest value on task management competencies (91.37% 
reported these as important or very important v 87.0% of NA/EU respondents; P , .0001), followed 
by selfmanagement (87.45% of LA respondents v 87.55% of NA/EU respondents; P = not significant 
[NS]), social responsibility (86.83% of LA respondents v 87.48% of NA/EU respondents; P = NS), 
innovation (86.69% of LA respondents v 85.31% of NA/EU respondents; P = NS), and leading others 
(83.31% of LA respondents v 84.71% of NA/EU respondents; P = NS). Social responsibility, which 
was first in importance in the NA/EU survey, was only third in the LA survey. Subgroup analyses 
showed significant variations in the ratings of specific LCs within the LA population. CONCLUSION 
LCs valued by LA leaders somewhat differ from those valued by their NA and EU counterparts, 
implying that cultural aspects might influence the perception of desired LCs. We also detected 
variations in the responses within the LA population. Our data indicate that current physician 
leadership training programs should be tailored to suit specific needs and cultural aspects of each 
region. Further validity studies of this instrument with other samples and cultures are warranted. 
© 2019 by American Society of Clinical Oncology. 

Mano M.S., Gomes R., Werutsky G., Barrios C.H., Marta G.N., Villarreal-Garza C., Frasson A.L., Sternberg C., 
Clara R., Simon S.D., Çitaku F., Waldrop M., Violato C., Zillioux D., Khan Y.H., (2019). Cross-cultural validity 
study of a medical education leadership competencies instrument in Latin American physicians: A 
multinational study. Journal of Global Oncology, vol. 2019. ISSN: 23789506.



Cultural sensitivity and global pharmacy engagement in Latin America: 
Argentina, Brazil, Ecuador, Guatemala, and Mexico 

Haack S.L., Mazar I., Carter E.M., Addo-Atuah J., Ryan M., Preciado L.L.S., Lucano L.R.G., Ralda 
A.L.B. 

Article 

To establish and maintain successful global pharmaceutical and health care partnerships, 
pharmacists, pharmacy educators, and students should first learn more about the political, 
cultural, economic and health care dynamics that affect all of the parties involved in these 
arrangements. This paper explores Latin America within the context of transnational pharmacy 
and health-based engagement, including pharmacy-related concepts, health care and cultural 
considerations, behavioral health perspectives, and common misconceptions. Expert knowledge 
and experience were used to support and corroborate the existing literature about cultural 
dynamics of health. Recommendations are provided for how schools and colleges of pharmacy can 
enhance engagement in culturally sensitive partnerships within Latin America. Health-based 
profiles of Argentina, Brazil, Ecuador, Guatemala, and Mexico are presented to serve as models for 
establishing, enhancing, and maintaining partnerships across Latin America. © 2019, American 
Association of Colleges of Pharmacy. All rights reserved. 
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Current treatment of lichen sclerosus and stricture 

Chung A.S.J., Suarez O.A. 

Article 

Introduction: Lichen sclerosus (LS) is a common cause of urethral stricture disease. The purpose of 
this article is to review the literature over the past 5 years, to describe current treatment of lichen 
sclerosus as it relates to urethral stricture in men. Materials and methods: Literature reviews were 
performed using PUBMED, with search terms “lichen scleros*” and “urethral stenosis”, as well as 
“lichen scleros*” and “urethral stricture”. Relevant articles published within the past 5 years were 
selected for review. A summary of current treatment of lichen sclerosus was prepared and 
synthesized. Results: For LS affecting genital skin, topical steroids are a mainstay of therapy but in 
advanced cases, surgery may be required such as circumcision. When LS causes urethral stricture, 
urethral dilatation is unlikely to be successful long term, and surgery is often required, such as 
meatoplasty, single- or two-stage urethroplasty, or perineal urethrostomy. Oral mucosal grafting is 
the graft of choice, and usage of genital skin for flaps or grafts is best avoided due to predilection 
for recurrence. Biopsy and long-term surveillance of LS are recommended, due to its potential 
association with squamous cell carcinoma development. Conclusion: Although debate still exists 
regarding the pathogenesis of LS, it is agreed that LS can pose a treatment challenge to physicians 
and surgeons. Treatment options for LS range from pharmacological to surgical, depending on 
severity and location of disease, patient factors, and response of previous treatments. © 2019, 
Springer-Verlag GmbH Germany, part of Springer Nature. 
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Cylindrical vector beam generator using a two-element interferometer 

Mendoza-Hernández J., Ferrer-Garcia M.F., Rojas-Santana J.A., Lopez-Mago D. 

Article 

We realize a robust and compact cylindrical vector beam generator that consists of a simple two-
element interferometer composed of a beam displacer and a cube beamsplitter. The 
interferometer operates on the higher-order Poincaré sphere transforming a homogeneously 
polarized vortex into a cylindrical vector (CV) beam. We experimentally demonstrate the 
transformation of a single vortex beam into all the well-known CV beams and show the operations 
on the higher-order Poincaré sphere according to the control parameters. Our method offers an 
alternative to the Pancharatnam-Berry phase optical elements and has the potential to be 
implemented as a monolithic device. © 2019 Optical Society of America under the terms of the 
OSA Open Access Publishing Agreement 
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Data Epistemologies, The Coloniality of Power, and Resistance 

Ricaurte P. 

Article 

Data assemblages amplify historical forms of colonization through a complex arrangement of 
practices, materialities, territories, bodies, and subjectivities. Data-centric epistemologies should 
be understood as an expression of the coloniality of power manifested as the violent imposition of 
ways of being, thinking, and feeling that leads to the expulsion of human beings from the social 
order, denies the existence of alternative worlds and epistemologies, and threatens life on Earth. 
This article develops a theoretical model to analyze the coloniality of power through data and 
explores the multiple dimensions of coloniality as a framework for identifying ways of resisting 
data colonization. Finally, this article suggests possible alternative data epistemologies that are 
respectful of populations, cultural diversity, and environments. © The Author(s) 2019. 
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Decisions in evaluation: Virtual postgraduate environments, ex post-facto 
study [Decisiones en evaluación: ambientes virtuales de posgrado, un estudio 

ex post-facto] 

Aramendiz V.R.R., Córdova K.E.G. 

Article 

This research was conducted to analyze the competence of decisions making for learning 
evaluation matters. The analysis covered both the instructional aspect and the feedback given to 
assessable activities. Two subjects or courses offered on the online modality for graduate level 
were analyzed. The New Taxonomy (Marzano and Kendall, 2007) was used as a conceptual 
framework that permitted the emission of a series of judgments on design and feedback. An ex 
post-facto study permitted the analysis of tasks, assigned activities and objectives or competencies 
to fulfill the overall educational goals. © 2019 Universidad de Murcia. All rights reserved. 
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Decreasing of maternal mortality in Peru and capacities [Disminución de la 
mortalidad materna en Perú y el enfoque de capacidades] 

Avila-Jaquez C. 

Article 

This research intends to learn the capacities provided by the public policy of Peru to women, as 
individuals, their households or their place where they live in order to prevent maternal mortality. 
A brief summary of maternal health policies over the 25 years of the Millennium Development 
Goals is presented, underlining the most important ones such as Proyecto 2000 and ParSalud. 
Thirteen in-depth interviews were held with public servants, academics and activists, among 
others. The interviews suggested that the increase in infrastructure as well as in deliveries in which 
culture was respected have decreased maternal mortality. © 2019 Universidad Autonoma del 
Estado de Mexico. All rights reserved. 
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Deletion of a Csf1r enhancer selectively impacts CSF1R expression and 
development of tissue macrophage populations 

Rojo R., Raper A., Ozdemir D.D., Lefevre L., Grabert K., Wollscheid-Lengeling E., Bradford B., 
Caruso M., Gazova I., Sánchez A., Lisowski Z.M., Alves J., Molina-Gonzalez I., Davtyan H., Lodge R.J., 

Glover J.D., Wallace R., Munro D.A.D., David E., Amit I., 

Article 

The proliferation, differentiation and survival of mononuclear phagocytes depend on signals from 
the receptor for macrophage colony-stimulating factor, CSF1R. The mammalian Csf1r locus 
contains a highly conserved super-enhancer, the fms-intronic regulatory element (FIRE). Here we 
show that genomic deletion of FIRE in mice selectively impacts CSF1R expression and tissue 
macrophage development in specific tissues. Deletion of FIRE ablates macrophage development 
from murine embryonic stem cells. Csf1rΔFIRE/ΔFIRE mice lack macrophages in the embryo, brain 
microglia and resident macrophages in the skin, kidney, heart and peritoneum. The homeostasis of 
other macrophage populations and monocytes is unaffected, but monocytes and their progenitors 
in bone marrow lack surface CSF1R. Finally, Csf1rΔFIRE/ΔFIRE mice are healthy and fertile without 
the growth, neurological or developmental abnormalities reported in Csf1r−/− rodents. 
Csf1rΔFIRE/ΔFIRE mice thus provide a model to explore the homeostatic, physiological and 
immunological functions of tissue-specific macrophage populations in adult animals. © 2019, The 
Author(s). 
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Democracy, the press and the power in Mexico: A debate on newsrooms in 
conflict, by sallie hughes [Democracia, prensa y poder en México: Un debate 

sobre newsrooms in conflict, de sallie hughes] 

Rebolledo M.G.S., Regidor C.B., Vaca M., Paxman A., Vaca M., Hughes S. 

Article 

Recent readjustments in power relations between actors and levels of Mexican government, the 
upsurge of violence in many areas of the country, and the changes within the newsrooms have 
posed new challenges for the exercise of a free press. These transformations make useful 
revisiting Hughes’ argument (2006) about the possibility of the emergence of a ‘civic’ press. Firstly, 
Hughes’ book is discussed from the perspective of literature on Mexican transition, which explored 
institutional changes and public opinion, but leaving asid the relevance of media in this process. 
Secondly, we discuss new challenges for the study of mass media in non- Western democracies, 
pointing out the research agenda introduced by Hughes’ book. Thirdly, we offer a critical view of 
journalism models proposed by the author, emphasizing the contextual conditions that have 
weakened the efforts to establish a civic journalism within the newsrooms. The text concludes 
with Hughes’ response to the discussion. This text is product of the debate that took place on 
October 29th, 2018 in the framework of the Interdisciplinary Seminar on Studies on the Press and 
Power of cide’s Journalism program. © 2019, Centro de Investigacion y Docencia Economicas A.C. 
All rights reserved. 
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Dendrite ellipsoidal neurons based on k-means optimization 

Arce F., Zamora E., Fócil-Arias C., Sossa H. 

Article 

Dendrite morphological neurons are a type of artificial neural network that can be used to solve 
classification problems. The major difference with respect to classical perceptrons is that 
morphological neurons create hyperboxes to separate patterns from different classes, while 
perceptrons use hyperplanes. In this paper, we introduce an improved version of dendrite 
morphological neural networks, which we have called dendrite ellipsoidal neuron that employs 
hyperellipsoids instead of hyperboxes. This ellipsoidal neuron is presented with a new training 
algorithm, to set the covariance matrix and the centroid of each hyperellipsoid based on k-
means++, by applying hill climbing to search for an optimum number of hyperellipsoids. The main 
advantage of this approach is that dendrite ellipsoidal neuron creates smoother decision 
boundaries. The proposed neural model was tested on synthetic and real datasets from the UCI 
machine learning repository (in a paired t-test) achieving an average accuracy of 80.7%, while 
multi-layer perceptrons gave 78.4%, support vector machines obtained 74.2%, and radial basis 
networks 72.7%. Lastly, to test the proposed method performance in solving real practical 
problems, our model was used to detect lane lines on an urban highway, for classifying figures 
with a Nao robot and for traffic detection. © 2018, Springer-Verlag GmbH Germany, part of 
Springer Nature. 
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Denying Anthropogenic Climate Change: Or, How Our Rejection of Objective 
Reality Gave Intellectual Legitimacy to Fake News 

Prasad A. 

Article 

The political rise of right-wing populism in the United States, and elsewhere, has prompted a 
reexamination of theoretical perspectives that oscillate on an unequivocal rejection of objective 
reality. Indeed, populist campaigns that have acquired wide currency in the last few years have 
been ontologically predicated on the idea that there exists different “truths.” The premise of 
different truths has debunked any notion of an objective reality by rendering even the most reified 
of “facts” to be the outcome of individual subjectivities and ideological subscriptions. Donald 
Trump’s appeal to “fake news,” for instance, captures the implications that emerge when certain 
material “facts” become delegitimated in the public arena. The obfuscation of material facts 
through its entanglements in political discourse raises a timely question concerning theoretical 
resistance: How can objective reality retain its conceptual and analytical ideations without 
succumbing to the dangers that objective science historically created for socially marginalized 
subjects? Contextualizing the denial of anthropogenic climate change as an illustrative case, I 
answer this question by developing theoretical insights from critical realism and the notion of 
feminist objectivity. These insights accept the socially constructed nature of an objective reality 
but refute the idea of value-free knowledge—that is, it disavows the claim that all representations 
of knowledge are equally valid and equally valuable. © 2019 Eastern Sociological Society 
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Design and experimental validation of a lorawan fog computing based 
architecture for iot enabled smart campus applications† 
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Albela M., Falcone F., Fernández-Caramés T.M. 

Article 

A smart campus is an intelligent infrastructure where smart sensors and actuators collaborate to 
collect information and interact with the machines, tools, and users of a university campus. As in a 
smart city, a smart campus represents a challenging scenario for Internet of Things (IoT) networks, 
especially in terms of cost, coverage, availability, latency, power consumption, and scalability. The 
technologies employed so far to cope with such a scenario are not yet able to manage 
simultaneously all the previously mentioned demanding requirements. Nevertheless, recent 
paradigms such as fog computing, which extends cloud computing to the edge of a network, make 
possible low-latency and location-aware IoT applications. Moreover, technologies such as Low-
Power Wide-Area Networks (LPWANs) have emerged as a promising solution to provide low-cost 
and low-power consumption connectivity to nodes spread throughout a wide area. Specifically, 
the Long-Range Wide-Area Network (LoRaWAN) standard is one of the most recent developments, 
receiving attention both from industry and academia. In this article, the use of a LoRaWAN fog 
computing-based architecture is proposed for providing connectivity to IoT nodes deployed in a 
campus of the University of A Coruña (UDC), Spain. To validate the proposed system, the smart 
campus has been recreated realistically through an in-house developed 3D Ray-Launching radio-
planning simulator that is able to take into consideration even small details, such as traffic lights, 
vehicles, people, buildings, urban furniture, or vegetation. The developed tool can provide 
accurate radio propagation estimations within the smart campus scenario in terms of coverage, 
capacity, and energy efficiency of the network. The results obtained with the planning simulator 
can then be compared with empirical measurements to assess the operating conditions and the 
system accuracy. Specifically, this article presents experiments that show the accurate results 
obtained by the planning simulator in the largest scenario ever built for it (a campus that covers an 
area of 26,000 m2), which are corroborated with empirical measurements. Then, how the tool can 
be used to design the deployment of LoRaWAN infrastructure for three smart campus outdoor 
applications is explained: a mobility pattern detection system, a smart irrigation solution, and a 
smart traffic-monitoring deployment. Consequently, the presented results provide guidelines to 
smart campus designers and developers, and for easing LoRaWAN network deployment and 
research in other smart campuses and large environments such as smart cities. © 2019 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Design and implementation of a Semester I for mechatronics 

Díaz Martínez R.J. 

Article 

This work presents a “Semester I” experience developed for a group of 8th-semester students of 
Mechatronic Engineering (IMT) on the Laguna campus of the Tecnologico de Monterrey. The 
students received twenty-seven content modules related to seven subjects (which met their 
curricular training requirements), and they were given tools to solve the challenges to real world 
problems in the community. In addition to these contents, students had to delve into knowledge 
and skills not previously learned in their scholastic careers but which were necessary to solve the 
challenges. These included different methods for the measurement of non-constant and turbulent 
fluids as well as techniques for plant irradiation. During the semester, the periods of total 
immersion were planned times that would be dedicated to work on the resolution of the 
challenges, when the students, professors and advisers worked collaboratively. Two training 
partners participated; namely, Madero Equipos de Ordeño, S.A. de C.V., and Almerimex, S.A. de 
C.V. (In Mexico, “S.A. de C.V.” designates a corporation.) The training partners provided advice to 
the students so that they could design a milk flow sensor and a bactericidal system with 
Ultraviolet-C light (UV-C light) and also manage the costs of building the prototypes designed. For 
the students, the semester served to measure disciplinary competencies such as the design, 
construction and testing of a mechatronic system prototype and the design and analyses of 
experiments. They also acquired transversal competencies such as the passion for self-learning 
and critical thinking for the identification and analysis of a problem and the generation of 
alternatives to solve it. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Design and use of a web application for the field of statistics considering the 
assure model and data science [DISEÑO Y USO DE UNA APLICACIÓN WEB 

PARA EL CAMPO DE LA ESTADÍSTICA CONSIDERANDO EL MODELO ASSURE Y 
LA CIENCIA DE DATOS] 

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

Article 

This mixed research aims at analyzing the impact of the Web Application for the Educational 
Process on the Hypothesis Test (APEPH) in the Statistical Instrumentation for Business subject 
during the 2018 school year. ASSURE model allows the organization, construction and 
implementation of the APEPH application. The results of machine learning (linear regression) with 
60%, 70% and 80% of training indicate that the content, web design and simulation of data in the 
APEPH application have a positive influence on the student's learning and motivation. Likewise, 
data science allows the construction of 6 predictive models on the use of the APEPH application in 
the educational process by means of the decision tree technique. Finally, the APEPH application 
facilitates the teaching-learning process on statistics through the content, web design and data 
simulation. © 2019 Universidade Federal de Minas Gerais. All rights reserved. 
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Design of an adaptive sliding mode control for a micro-AUV subject to water 
currents and parametric uncertainties 

Rodriguez J., Castañeda H., Gordillo J.L. 

Article 

This paper addresses the design of an adaptive sliding mode control for an autonomous 
underwater vehicle with the objective to reject bounded internal and external perturbations. The 
proposed control is used to achieve velocity regulation and autonomous path-following using 
waypoints. Each task is successfully performed in the presence of parametric uncertainties and 
irrotational water currents. Due to complex dynamics and random external perturbations, 
underwater vehicles need robust control. The closed-loop stability and finite-time convergence of 
the system are demonstrated using the Lyapunov direct method. To provide a detailed and 
realistic testing environment for the proposed adaptive controller, a dynamic model of the vehicle 
using the Lagrange method is derived where all underwater effects are included. On that basis, the 
proposed adaptive sliding mode controller is compared to its non-adaptive equivalent and PD 
(Proportional Derivative) computed torque control. The simulation results demonstrate that the 
proposed adaptive control has better robustness and precision for this particular type of vehicle. 
© 2019 by the authors. 
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Design of an app based on gamification and storytelling as a tool for biology 
courses 

Ibarra-Herrera C.C., Carrizosa A., Yunes-Rojas J.A., Mata-Gómez M.A. 

Article 

Engineering students often have little motivation for biology topics, thus tools that promote their 
interest and motivation are needed to improve the teaching–learning process in this area. The 
tools also should aid in the development of student competencies, a key objective of the new 
educational model of Tecnologico de Monterrey, the Tec21 model. In this context, an interactive 
approach involving app with elements of gamification and storytelling has been designed and 
tested in our project. Results showed that the students felt motivated after using the app (p value 
< 0.05). The element of gamification showed to be attractive to the students, but the tool of 
storytelling did not result that attractive (p value < 0.05 and p value > 0.05, respectively). 
Interestingly, students would recommend the use of this app to other students and professors (p 
value < 0.05). Additionally, most of the students approved the test involving the fundamentals of 
the central dogma of biology—a series of processes that cells use when replicating and when 
fabricating proteins, and a substantial majority of students felt that videos related to this topic are 
helpful. Thus, this app, Bio3D, can be considered in its first-version level as satisfactory in its 
measures of increasing student motivation and improving the teaching–learning process regarding 
the central dogma of biology. Further work will entail the upgrade of this app to include 
augmented reality in order to generate a full technological platform supporting efforts to increase 
the interaction and participation of the students and the professor in the course, thus enhancing 
the teaching–learning process. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Design of an assessment model by integrating immersive and remote 
technology [Diseño de un modelo de evaluación mediante la integración de 

tecnología inmersiva y a distancia] 

Mejía Mejía G.P., López Cabrera M.V., Hernandez-Rangel E., Cerano Fuentes J.L. 

Article 

Introduction: One of the main challenges in medical education is to offer an assessment that is 
reliable, accurate, objective, and authentic. Particularly in interpersonal skills, and having multiple 
observers, it benefits the student's perception of these principles. The aim of this project was to 
design and implement an assessment model that integrates the distinctive elements of the use of 
immersive technology, standardisation of evaluation tools, multiple observers, and remote 
assessment. Material and methods: A quantitative, descriptive and cross-sectional study was 
conducted with a sample of 51 second year medical students from a Mexican university. They 
participated in the simulation of a clinical case with a standardised patient, being assessed by 15 
teachers from 3 different universities. Descriptive statistics were used to assess trends for each 
measurement included in the study. Results: The best results were obtained at the beginning of 
the medical encounter, with a mean of 1.364. The elements that were particularly high were 
formality with a mean of 1.636, and manners with 0.856. The least favourable results were 
obtained during the encounter, the one obtained in the physical examination being of particular 
interest, with a mean of 0.818. Discussion: The use of immersive technologies helps to provide a 
reliable, accurate, objective, and authentic evaluation through the standardisation of the 
evaluation tools, with the possibility of the integration of multi-assessors on site, or remotely. This 
initiative led to an inter-institutional collaboration for the analysis of curriculum standards across 
different geographic regions and cultures. © 2018 Elsevier España, S.L.U. 
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Design, fabrication, and characterization of polycaprolactone (PCL)-TiO 2 -
collagenase nanofiber mesh scaffolds by Forcespinning 

Del Ángel-Sánchez K., Ulloa-Castillo N.A., Segura-Cárdenas E., Martinez-Romero O., Eliás-Zuñiga A. 

Article 

We report on the design of polycaprolactone (PCL)-TiO2-collagenase mesh scaffolds by 
Forcespinning technique. The dependence of the degree of crystallinity in PCL caused by the 
incorporation of dopants (TiO2-collagenase) and the reduction of dimensionality (1D), during the 
nanofiber formation, were investigated by X-ray diffraction and differential scanning calorimetry. 
The tensile strength of the mesh scaffolds (randomly oriented) was determined using uniaxial 
testing equipment. The permeability was measured by contact angle obtaining an improvement in 
the hydrophobicity for the PCL-TiO 2 -collagenase mesh scaffolds. The results reported in this 
research are of great relevance for tissue engineering applications. © 2019 Materials Research 
Society. 
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Designating criteria for educational technology assessment [Delineando 
criterios para la evaluación de tecnología educativa] 

Piedra Noriega I.D., Eraña Rojas I.E., Segura-Azuara N.D.L.Á., Hambleton Fuentes A., López Cabrera 
M.V. 

Article 

Introduction: New technology is designed and created every day. Medical school teachers have 
difficulty choosing technological tools to aid them in the teaching process, and at the same time 
keep up with the challenges of modern medical education. The objective of this study was to 
design a rubric to assess the characteristics of different technological tools from the educational 
standpoint. This would enable lecturers to identify the most versatile and easily implementable 
tool for the classroom. Methods and materials: The experts in educational technology in the 
school of medicine designed a rubric with the following criteria: teacher tool-training time 
required, educational materials available, device compatibility, and real-time interaction with the 
students. Results: Ten assessable properties of technological tools were identified, and criteria 
were established for scoring versatility and ease of application in the classroom. Discussion: 
Having an assessment tool backed up by teachers with user-focused experience, opens the 
possibility of helping others in the process of evaluating, selecting and using specific technology to 
create different educational resources and interact with their students inside and outside the 
classroom. © 2018 Elsevier España, S.L.U. 
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Designing a teaching guide for the use of simulations in undergraduate 
robotics courses: a pilot study 

González-García S., Rodríguez-Arce J., Loreto-Gómez G., Montaño-Serrano V.M. 

Article 

In the educational area of engineering, there has been research using simulations to illustrate the 
concepts and exercises seen in class, as in the case of robotics course classes in which simulations 
have been used to demonstrate theoretical concepts. Results have been inconclusive whether or 
not the use of state-of-the-art simulations with traditional teaching methods improve the 
academic performance of students. From the point of view of the authors, some of these negative 
results could be because teachers do not receive any guidance on how to incorporate the use of 
simulations in their teaching strategy. This paper reports the evaluation of a platform to simulate 
industrial robots based on the MATLAB™ and Simulink™ environment. The platform was used by 3 
teachers of undergraduate robotics courses. Each teacher was trained how to use the platform. 
For teachers of groups A and B, in addition to this training, they also received guidance on how to 
use the platform in their classes, while the teacher of group C freely decided on his own how to 
use the platform in his classes. In each group, the teacher covered the same topics about forward 
kinematics, and the same exercises were given to the students to solve during the practical 
sessions. As a result, students in groups A and B attained better academic performance compared 
to students of group C. This fact shows that it is necessary to train the professors not only in the 
use of the platform but also in the incorporation of this technology into their courses. © 2019, 
Springer-Verlag France SAS, part of Springer Nature. 
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Detailed characterization of the solution kinetics and thermodynamics of 
biotin, biocytin and HABA binding to avidin and streptavidin 

Delgadillo R.F., Mueser T.C., Zaleta-Rivera K., Carnes K.A., González-Valdez J., Parkhurst L.J. 

Article 

The high affinity (KD ~ 10-15 M) of biotin for avidin and streptavidin is the essential component in 
a multitude of bioassays with many experiments using biotin modifications to invoke coupling. 
Equilibration times suggested for these assays assume that the association rate constant (kon) is 
approximately diffusion limited (109 M-1s-1) but recent single molecule and surface binding 
studies indicate that they are slower than expected (105 to 107 M-1s-1). In this study, we asked 
whether these reactions in solution are diffusion controlled, which reaction model and 
thermodynamic cycle describes the complex formation, and if there are any functional differences 
between avidin and streptavidin. We have studied the biotin association by two stopped-flow 
methodologies using labeled and unlabeled probes: I) fluorescent probes attached to biotin and 
biocytin; and II) unlabeled biotin and HABA, 2-(4'-hydroxyazobenzene)-benzoic acid. Both native 
avidin and streptavidin are homo-tetrameric and the association data show no cooperativity 
between the binding sites. The kon values of streptavidin are faster than avidin but slower than 
expected for a diffusion limited reaction in both complexes. Moreover, the Arrhenius plots of the 
kon values revealed strong temperature dependence with large activation energies (6-15 
kcal/mol) that do not correspond to a diffusion limited process (3-4 kcal/mol). Accordingly, we 
propose a simple reaction model with a single transition state for non-immobilized reactants 
whose forward thermodynamic parameters complete the thermodynamic cycle, in agreement 
with previously reported studies. Our new understanding and description of the kinetics, 
thermodynamics, and spectroscopic parameters for these complexes will help to improve 
purification efficiencies, molecule detection, and drug screening assays or find new applications. 
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Detection of emergency braking intention using driver's 
electroencephalographic signals 

Hernandez-Rojas L.G., Martinez E., Antelis J.M. 

Article 

This work investigates the recognition of the intention to perform emergency braking from driver's 
electroencephalographic (EEG) signals. To do so, brain signals and vehicle data were recorded in a 
simulated driving environment while participants had to drive and to avoid potential collisions by 
performing emergency braking. To resemble realistic conditions, emergency braking were 
performed during the presence and absence of stress, workload and fatigue. Brain signals were 
used to study the classification between emergency braking ntention and normal driving. The 
results showed significant classification accuracies around 80% using EEG signals from the left 
hemisphere. On the basic of these results, this work shows the feasibility of incorporating 
recognizable driver's brain signals into advanced driver-assistance systems to carry out early 
detection of emergency braking situations. © 2019 IEEE. 
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Determination of the area affected by agricultural burning 

Prato D.F., Huertas J.I. 

Article 

Agricultural burning is still a common practice around the world. It is associated with the high 
emission of air pollutants, including short-term climate change forcing pollutants such as black 
carbon and PM2.5. The legal requirements to start any regulatory actions to control them is the 
identification of its area of influence. However, this task is challenging from the experimental and 
modeling point of view, since it is a short-term event with a moving area source of pollutants. In 
this work, we assessed this agricultural burning influence-area using the US Environmental 
authorities recommended air dispersion model (AERMOD). We considered different sizes and 
geometries of burning areas located on flat terrains, and several crops burning under the worst-
case scenario of meteorological conditions. The influence area was determined as the largest area 
where the short-term concentrations of pollutants (1 h or one day) exceed the local air quality 
standards. We found that this area is a band around the burning area whose size increases with 
the burning rate but not with its size. Finally, we suggested alternatives of public policy to regulate 
this activity, which is based on limiting the burning-rate in the way that no existing households 
remain inside the resulting influence-area. However, this policy should be understood as a 
transition towards a policy that forbids agricultural burning. © 2019 by the authors. 
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Determining trending topics in twitter with a data-streaming method in R 

Mediayani M., Wibisono Y., Riza L.S., Rosales-Pérez A. 

Article 

Trending topics in Twitter is a collection of certain topics that are widely discussed by users. This 
study aims to design a model and strategy for finding trending topics from data streams on 
Twitter. The research approach was carried out in four stages, namely twitter data collection, 
preprocessing data, data analysis with sequential K-Means clustering and information processing. 
Sequential K-Means is used because it can receive input data sequentially and the cluster center 
can be updated. Testing of the model is carried out in three scenarios where each scenario is 
distinguished between the amount of data, time and parameter values. After that, evaluation of 
the results of clustering will be done using the Dunn Index method. Trending topics twitter 
application were created using the R language and produce output in the form of histograms. 
There are five topics being the trending topics in New York before the new year. The topic of 
"Times" relates to the presence of a new year's celebration night concert in Times Square. The 
"Hours" topic deals with the calculation of time and seconds towards 2017. "Eve" and "Party" 
topics relate to celebrations and the topic "Resolution" relating to hope and change for New 
Yorkers in in 2017. © 2019 Tim Pengembang Jurnal UPI. 
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Developing a multiple-criteria decision analysis for green economy transition: 
a Canadian case study 

Bagheri M., Alivand M.S., Alikarami M., Kennedy C.A., Doluweera G., Guevara Z. 

Article 

Identifying planning strategies for the transition to a green economy is a formidable challenge. We 
proposed a novel multiple-criteria decision analysis model which can quantitatively identify the 
socio-economic and environmental impacts of various government and public policies. We applied 
the model to four practical scenarios in Canada for determining the optimal final demand that 
maximizes the country's GDP and employment while minimizing GHG emissions for small, short-
term changes. As a result, the model suggested potential ways to simultaneously achieve a GDP 
growth of 2.5 billion CAD and creation of over 25,000 new jobs, and a saving of 2514 kt CO2. As 
per the final demand, the electrification of domestic heating and transport should be more 
promoted. The proposed analysis tool will provide decision-makers with the ability to explore the 
design and effects of policy reforms, regulatory changes, and targeted public expenditure 
strategies, thereby overcoming barriers towards a green economy. © 2019, © 2019 The 
International Input--Output Association. 
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Developing spatial mathematical skills through 3D tools: augmented reality, 
virtual environments and 3D printing 

Medina Herrera L., Castro Pérez J., Juárez Ordóñez S. 

Article 

In this paper, we show how to improve the mathematics teaching-learning process to enhance 
students’ spatial visualization and orientation skills with the use of 3D tools; specifically, with 
augmented reality, virtual environments and 3D printing. Two of the tools presented in this work 
were especially developed for multivariable calculus courses. The inclusion of these materials in 
pedagogical activities integrates the senses of touch and sight to the learning process, favoring the 
understanding of important mathematical concepts related to three-dimensional space. This 
allowed instructors to present to students a natural way of modeling real world phenomena with 
proper mathematical language, thus achieving a significant increase in mathematics learning. Tests 
with control and experimental groups were conducted over four years, and students’ final grades, 
failure rates and visualization-skills development were analyzed. Students and professors from 
several countries were interviewed and surveyed to assess perception and experience in the use 
of these tools. An analysis of variance with a sample of N= 993 students and a significance level of 
α= 0.01 was performed, finding that the experimental group grades were seven points above 
those of the control group (on a 0–100 scale) and the failure rate dropped 14%. Moreover, from 
the spatial mathematical skills test with a sample of N= 442 students, the experimental group 
obtained 15 points more than the control group, and the percentage of students achieving the 
minimum spatial skills level required to pass the course increased 36%. Our results reveal a 
positive impact in the use of these tools to develop spatial mathematical skills. © 2019, Springer-
Verlag France SAS, part of Springer Nature. 
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Development and evaluation of alginate membranes with curcumin-loaded 
nanoparticles for potential wound-healing applications 

Guadarrama-Acevedo M.C., Mendoza-Flores R.A., Del Prado-Audelo M.L., Urbán-Morlán Z., 
Giraldo-Gomez D.M., Magaña J.J., González-Torres M., Reyes-Hernández O.D., Figueroa-González 

G., Caballero-Florán I.H., Florán-Hernández C.D., Florán B., Cortés H., Leyv 

Article 

Non-biodegradable materials with a low swelling capacity and which are opaque and occlusive are 
the main problems associated with the clinical performance of some commercially available 
wound dressings. In this work, a novel biodegradable wound dressing was developed by means of 
alginate membrane and polycaprolactone nanoparticles loaded with curcumin for potential use in 
wound healing. Curcumin was employed as a model drug due to its important properties in wound 
healing, including antimicrobial, antifungal, and anti-inflammatory effects. To determine the 
potential use of wound dressing, in vitro, ex vivo, and in vivo studies were carried out. The novel 
membrane exhibited the diverse functional characteristics required to perform as a substitute for 
synthetic skin, such as a high capacity for swelling and adherence to the skin, evidence of pores to 
regulate the loss of transepidermal water, transparency for monitoring the wound, and drug-
controlled release by the incorporation of nanoparticles. The incorporation of the nanocarriers 
aids the drug in permeating into different skin layers, solving the solubility problems of curcumin. 
The clinical application of this system would cover extensive areas of mixed first-and second-
degree wounds, without the need for removal, thus decreasing the patient’s discomfort and the 
risk of altering the formation of the new epithelium. © 2019 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Development of a CdCl2 thermal treatment process for improving CdS/CdTe 
ultrathin solar cells 

Gutierrez Z-B K., Zayas-Bazán P.G., de Moure-Flores F., Jiménez-Olarte D., Sastré-Hernández J., 
Hernández-Gutiérrez C.A., Aguilar-Hernández J.R., Mejía-García C., Morales-Acevedo A., Contreras-

Puente G. 

Article 

Magnetron Planar Sputtering (MPS) is an appropriate deposition technique for ultrathin (UT) solar 
cells fabrication. This technique is compatible with deposition of many materials which are 
relevant for the preparation of thin film cells, including p-type CdTe and CuInGaSe2, and n-type 
CdS as a window partner material. Therefore, MPS enables the sequential (and scalable) 
deposition of uniform SnO2, CdS, and CdTe films. Unfortunately, the conventional CdCl2 
treatments required for making good and highly efficient solar cells cause problems related to the 
very thin layers used in the case of UT devices. Hence, this work focuses on the evaluation of an 
effective CdCl2 thermal treatment specifically developed for UT CdS/CdTe cells made by MPS. The 
results for the XRD, UV–Vis, and SEM characterizations of the CdTe absorber material, before and 
after the CdCl2 treatment, as well as the performance measurements for the fabricated solar cells 
are reported. It is shown that the UT cells thermally treated, with CdCl2 deposited by close space 
vapor transport/CSVT), improve their performance by about 85% as compared to non-treated 
cells. © 2019, Springer Science+Business Media, LLC, part of Springer Nature. 
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Development of a scale of use, comprehension and attitudes in relation to 
nutrition labels in Spanish [Desarrollo de una escala de actitudes, uso y 

comprensión de etiquetas nutricionales en español] 

Flores-Villalba D., Ayala-Gaytán E.A., Quintanilla-Domínguez C.M. 

Article 

Objective. To describe the development of a reliable and valid measure of attitudes toward, and 
use and comprehension of nutritional labels in Spanish speaking countries. Materials and 
methods. The dimensions encompassed in this instrument are attitudes, comprehension and use, 
combining self-reports and objective measures of nutrition knowledge. Content validity, item 
analysis, repeat and internal reliability, and convergent and divergent validity were assessed in a 
pooled sample of 185 individuals. Results. Cronbach alpha coefficients (above 0.9) exhibit internal 
consistency. Exploratory and confirmatory factor analyses of the scale show good properties for 
convergent and divergent validity. Conclusion. The final 25-item scale is a valid and reliable 
measure of use, comprehension and attitude towards nutrition labels for Spanish speaking 
populations. © 2019 Instituto Nacional de Salud Publica.Objetivo. Describir el desarrollo de una 
medida confiable y válida de las actitudes, uso y comprensión de etiquetas nutricionales en 
poblaciones de habla hispana. Material y métodos. Las dimensiones abarcadas en este 
instrumento son las actitudes, la comprensión y el uso, combinando medidas subjetivas y objetivas 
acerca del conocimiento sobre nutrición. Se evaluó la validez del contenido, el análisis de los 
ítems, la repetición y confiabilidad interna y la validez convergente y divergente en una muestra 
de 185 individuos. Resultados. Los coeficientes alfa de Cronbach (mayores a 0.9) presentan 
consistencia interna, mientras que el factor de análisis confirmatorio y exploratorio muestra que la 
escala tiene validez convergente y divergente. Conclusiones. El instrumento final de 25 ítems es 
una medida válida y confiable de uso, comprensión y actitud hacia las etiquetas nutricionales 
diseñada para las poblaciones de habla hispana. © 2019 Instituto Nacional de Salud Publica. 
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Development of AlN thin films for breast cancer acoustic biosensors 

Murillo A.E., Melo-Máximo L., García-Farrera B., Salas Martínez O., Melo-Máximo D.V., Oliva-
Ramírez J., García K., Huerta L., Oseguera J. 

Article 

Although the development of biosensors has become popular in the recent past, there are still 
many opportunities to develop specific designs that address public health problems of third world 
countries. This paper presents the initial efforts toward the development of an affordable acoustic 
biosensor for breast cancer detection. The core of the sensor consists of a piezoelectric AlN thin 
film that requires specific crystallographic and morphological features. In this study, the 
processing-structure relationship of our radio-frequency magnetron sputtering (r.f. MS) system 
was established. Al/AlN films were produced via r.f. MS varying the applied power and 
atmosphere composition. The films were analyzed by glancing angle X-ray diffraction, scanning 
electron microscopy + energy dispersive analysis, X-ray photoelectron spectroscopy, and 
transmission electron microscopy. The results indicate that applied power had a much stronger 
influence on the phase selection, orientation and morphology of the films and was attributed to 
the effect of power on ad-atom mobility on the substrate. Higher power values resulted in films 
better suited for biosensor applications. The presence of the Al adhesion layer favored the 
formation of undesirable metastable c-AlN. Preliminary results on the biofunctionalization of the 
films were encouraging, but require further work both in the protocol and on the effect of the film 
surface on this process. © 2018 Published by Elsevier Editora Ltda. on behalf of Brazilian 
Metallurgical, Materialsand Mining Association. 
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Development of Entrepreneurial Ability Scale in pre-graduate students 

Garza-Sáenz A.A., Santos-Guzmán J., Leal-Beltrán E., Miaja-Ávila M., Martínez-Ozuna G. 

Article 

This study was aimed to validate the Entrepreneurial Ability Scale in pre-graduate students (Mavila 
et al. in Ind Data 12(2):32–39, 2009), and studying the internal consistency, factor structure and 
distribution of the scale, as well as the entrepreneurship level and mean difference between men 
and women. We present a case study with a sample of 205 students. The results confirm the 4 
entrepreneurship factors, however shows differences with the original study since the scale was 
reduced to 24 items. In the confirmatory factor analysis, dimensions were grouped differently, 
featuring a better fit and internal consistency. Students reflect high entrepreneurial skills on the 
four dimensions (carrying capacity, planning, creativity, commitment and responsibility). The study 
also provided input for setting and monitoring targets on entrepreneurship in educational 
processes. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Development of functionalized carbon nano-onions reinforced zein protein 
hydrogel interfaces for controlled drug release 

Mamidi N., González-Ortiz A., Romo I.L., Barrera E.V. 

Article 

In the current study, poly 4-mercaptophenyl methacrylate-carbon nano-onions (PMPMA-CNOs = f-
CNOs) reinforced natural protein (zein) composites (zein/f-CNOs) are fabricated using the acoustic 
cavitation technique. The influence of f-CNOs inclusion on the microstructural properties, 
morphology, mechanical, cytocompatibility, in-vitro degradation, and swelling behavior of the 
hydrogels are studied. The tensile results showed that zein/f-CNOs hydrogels fabricated by the 
acoustic cavitation system exhibited good tensile strength (90.18 MPa), compared with the 
hydrogels fabricated by the traditional method and only microwave radiation method. It reveals 
the magnitude of physisorption and degree of colloidal stability of f-CNOs within the zein matrix 
under acoustic cavitation conditions. The swelling behaviors of hydrogels were also tested and 
improved results were noticed. The cytotoxicity of hydrogels was tested with osteoblast cells. The 
results showed good cell viability and cell growth. To explore the efficacy of hydrogels as drug 
transporters, 5-fluorouracil (5-FU) release was measured under gastric and intestinal pH 
environment. The results showed pH-responsive sustained drug release over 15 days of study, and 
pH 7.4 showed a more rapid drug release than pH 2.0 and 4.5. Nonetheless, all the results suggest 
that zein/f-CNOs hydrogel could be a potential pH-responsive drug transporter for a colon-
selective delivery system. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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Development of Smart Semiconductor Manufacturing: Operations Research 
and Data Science Perspectives 

Khakifirooz M., Fathi M., Wu K. 

Article 

With advances in information and telecommunication technologies and data-enabled decision 
making, smart manufacturing can be an essential component of sustainable development. In the 
era of the smart world, semiconductor industry is one of the few global industries that are in a 
growth mode to smartness, due to worldwide demand. The important opportunities that can 
boost the cost reduction of productivity and improve quality in wafer fabrication are based on the 
simulations of actual environment in Cyber-Physical Space and integrate them with decentralized 
decision-making systems. However, this integration faced the industry with novel unique 
challenges. The stream of the data from sensors, robots, and Cyber-Physical Space can aid to make 
the manufacturing smart. Therefore, it would be an increased need for modeling, optimization, 
and simulation for the value delivery from manufacturing data. This paper aims to review the 
success story of smart manufacturing in semiconductor industry with the focus on data-enabled 
decision making and optimization applications based on operations research and data science 
perspective. In addition, we will discuss future research directions and new challenges for this 
industry. © 2013 IEEE. 
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Development of ultra-high molecular weight polyethylene-functionalized 
carbon nano-onions composites for biomedical applications 

Mamidi N., Gamero M.R.M., Castrejón J.V., Zúníga A.E. 

Article 

Herein, carbon nano-onions (CNOs) were covalently functionalized with mercaptophenyl 
methacrylate (MPMA) and ultra-high molecular weight polyethylene/functionalized carbon nano-
onions (UHMWPE/f-CNOs) nanocomposites were prepared for the first time. UHMWPE/f-CNOs 
composites were fabricated by solution mixing followed by hydraulic pressing. The surface 
chemical structure of f-CNOs, morphology, microstructural properties, thermal stability, and 
decomposition, crystallinity, mechanical and cytotoxicity of the nanocomposites were evaluated. 
Biocompatibility assessments of these nanocomposites were studied with the human osteoblast 
cells. In vitro results displayed excellent cell growth and viability on the surface of nanocomposites 
over 14 days of incubation without significant cytotoxicity. The cytotoxicity of f-CNOs to osteoblast 
was depended on its concentration. Increasing the concentration of f-CNOs (0.1 wt%) in UHMWPE 
improved the biocompatibility of the nanocomposite surface to bone cells. In addition, at a high 
concentration of f-CNOs (0.1 wt%), the nanocomposite showed the highest improvement in tensile 
strength 83% as compared to neat UHMWPE. Increasing f-CNOs content also leads to 
enhancement in yield strength, elastic modulus, fracture toughness, and tensile strength. The 
strengthening of UHMWPE/f-CNOs systems was significantly influenced by the concentration of f-
CNOs, which revealed its extent of polymer wrapping and degree of dispersion. The elastic 
deformation process was influenced by the fraction of f-CNOs oriented along with the tensile axis, 
whereas the deformation performance in the plastic regime was controlled by the wrapping of 
polymer and polymer-f-CNOs interfacial strength. Nevertheless, these nontoxic UHMWPE/f-CNOs 
nanocomposites would pave the way for the manufacture of artificial implants for potential 
arthroplasty and other biomedical applications. © 2019 Elsevier B.V. 
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Development, fabrication, and characterization of composite 
polycaprolactone membranes reinforced with TiO2 nanoparticles 

del Ángel-Sánchez K., Borbolla-Torres C.I., Palacios-Pineda L.M., Ulloa-Castillo N.A., Elías-Zúñiga A. 

Article 

This paper focuses on developing, fabricating, and characterizing composite polycaprolactone 
(PCL) membranes reinforced with titanium dioxide nanoparticles (NPs) elaborated by using two 
solvents; acetic acid and a mixture of chloroform and N, N-dimethylformamide (DMF). The 
resulting physical, chemical, and mechanical properties of the composite materials are studied by 
using experimental characterization techniques such as scanning electron microscopy (SEM), 
differential scanning calorimetry (DSC), X-ray diffraction (XRD), Fourier-transform infrared (FTIR) 
analysis, contact angle (CA), uniaxial and biaxial tensile tests, and surface roughness 
measurements. Experimental results show that the composite material synthesized by sol-gel and 
chloroform-DMF has a better performance than the one obtained by using acetic acid as a solvent. 
© 2019 by the authors. 
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DEXAMETHASONE IMPLANT FOR DIABETIC MACULAR EDEMA IN NAIVE 
COMPARED WITH REFRACTORY EYES: The International Retina Group Real-

Life 24-Month Multicenter Study. The IRGREL-DEX Study 

Iglicki M., Busch C., Zur D., Okada M., Mariussi M., Chhablani J.K., Cebeci Z., Fraser-Bell S., 
Chaikitmongkol V., Couturier A., Giancipoli E., Lupidi M., Rodríguez-Valdés P.J., Rehak M., Fung 

A.T.-C., Goldstein M., Loewenstein A. 

Article 

PURPOSE: To investigate efficacy and safety of repeated dexamethasone (DEX) implants over 24 
months, in diabetic macular edema (DME) eyes that were treatment naive compared with eyes 
refractory to anti-vascular endothelial growth factor treatment, in a real-life environment. 
METHODS: This multicenter international retrospective study assessed best-corrected visual acuity 
and central subfield thickness (CST) of naive and refractory eyes to anti-vascular endothelial 
growth factor injections treated with dexamethasone implants. Safety data (intraocular pressure 
rise and cataract surgery) were recorded. RESULTS: A total of 130 eyes from 125 patients were 
included. Baseline best-corrected visual acuity and CST were similar for naive (n = 71) and 
refractory eyes (n = 59). Both groups improved significantly in vision after 24 months (P < 0.001). 
However, naive eyes gained statistically significantly more vision than refractory eyes (+11.3 ± 10.0 
vs. 7.3 ± 2.7 letters, P = 0.01) and were more likely to gain ≥10 letters (OR 3.31, 95% CI 1.19-9.24, P 
= 0.02). At 6, 12, and 24 months, CST was significantly decreased compared with baseline in both 
naive and refractory eyes; however, CST was higher in refractory eyes than in naive eyes (CST 279 
± 61 vs. 313 ± 125 μm, P = 0.10). CONCLUSION: Over a follow-up of 24 months, vision improved in 
diabetic macular edema eyes after treatment with dexamethasone implants, both in eyes that 
were treatment naive and eyes refractory to anti-vascular endothelial growth factor treatment; 
however, improvement was greater in naive eyes. 
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Diagnosis of interturn faults of single-distribution transformers under 
controlled conditions during energization 

Guillen D., Olivares-Galvan J.C., Escarela-Perez R., Granados-Lieberman D., Barocio E. 

Article 

Turn-to-turn short circuits occur due to insulation damage in transformer windings and these may 
potentially result in catastrophic faults affecting electric networks. In fact, transformer diagnosis 
plays an important role for preventing large energy outages. A new sensitive method based on 
wavelet transform for identifying interturn faults during energization of single-distribution 
transformers is presented. The diagnosis is performed utilizing the magnetizing currents obtained 
during transformer energization under healthy and faulty conditions. Magnetization currents are 
processed with the wavelet transform and using correlation matrices, which in turn are used to 
obtain a time-frequency power spectral density (PSD); these are used to quantify the damage level 
when transformer windings are experiencing faults during their energization. The proposed 
method was analyzed during simulations using ATP-EMPT software and experimental tests were 
also carried out in laboratory to validate the results. © 2019 Elsevier Ltd 
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Diary of Mexican disappearance. Between precedent and excess [Diario de la 
desaparición mexicana. entre el precedente y el exceso] 

Gatti G., Irazuzta I. 

Article 

Since events in Latin America's Southern Cone in the 1970s, the label disappearance has become a 
consolidated category in international law and is circulated on the international stage in various 
localized patterns of violence that differ from those in which it originally arose. In Mexico, it 
gained remarkable momentum as a result of the so-called War on Drug-trafficking. Since then, and 
based on that precedent of international consolidation, a wide variety of victims caused by this 
war have been allocated to this category, and, in the meantime, a great deal of professional 
experience and know-how has been generated. However, the institutionalized definition of 
enforced disappearance is too limited to account for new emerging cases, since not all of them fall 
into this category. Between this precedent and the current excesses, the article deals with the 
question of disappearance in contemporary Mexico, where the phenomenon is alive and kicking. 
The paper resorts to materials generated by fieldwork, shaping a four-handed ethnography which 
explores different scenarios where disappearance is (re)defining itself in the Mexican context. 
Copyright: © 2019 CSIC. Este es un artículo de acceso abierto distribuido bajo los términos de la 
licencia de uso y distribución Creative Commons Reconocimiento 4.0 Internacional (CC BY 4.0). 
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Dietary fatty acids fine-tune Piezo1 mechanical response 

Romero L.O., Massey A.E., Mata-Daboin A.D., Sierra-Valdez F.J., Chauhan S.C., Cordero-Morales 
J.F., Vásquez V. 

Article 

Mechanosensitive ion channels rely on membrane composition to transduce physical stimuli into 
electrical signals. The Piezo1 channel mediates mechanoelectrical transduction and regulates 
crucial physiological processes, including vascular architecture and remodeling, cell migration, and 
erythrocyte volume. The identity of the membrane components that modulate Piezo1 function 
remain largely unknown. Using lipid profiling analyses, we here identify dietary fatty acids that 
tune Piezo1 mechanical response. We find that margaric acid, a saturated fatty acid present in 
dairy products and fish, inhibits Piezo1 activation and polyunsaturated fatty acids (PUFAs), present 
in fish oils, modulate channel inactivation. Force measurements reveal that margaric acid 
increases membrane bending stiffness, whereas PUFAs decrease it. We use fatty acid 
supplementation to abrogate the phenotype of gain-of-function Piezo1 mutations causing human 
dehydrated hereditary stomatocytosis. Beyond Piezo1, our findings demonstrate that cell-intrinsic 
lipid profile and changes in the fatty acid metabolism can dictate the cell’s response to mechanical 
cues. © 2019, The Author(s). 
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Differences between metabolically healthy and unhealthy obesity in PAI-1 
level: Fibrinolysis, body size phenotypes and metabolism 

Basurto L., Sánchez L., Díaz A., Valle M., Robledo A., Martínez-Murillo C. 

Article 

Background: Different studies have recognized the existence of subtypes of obesity and normal 
weight, in which it is reported that not all patients show the same cardiometabolic risk, called 
“metabolically healthy” and “metabolically unhealthy”. In several reviews, differences in the 
inflammatory profile have been studied, but there is not information on the relationship of body 
size phenotypes with thrombosis risk. Objective: Determine the association between body size 
phenotypes and fibrinolytic activity by measuring the concentration of plasminogen activator 
inhibitor-1 (PAI-1). Methods: A cross-sectional study was conducted in women aged 40 to 65 
years. Anthropometric measurements and biochemical determinations were performed on all 
participants. The fibrinolytic activity was determined by measuring PAI-1 by ELISA. Karelis criteria 
were used to define metabolic status. Four groups were formed: Metabolically healthy normal 
weight (MHNW), Metabolically unhealthy normal weight (MUNW), Metabolically healthy obese 
(MHO) and Metabolically unhealthy obese (MUO). Results: 230 women were included in our study 
with a mean age 52.3 ± 5.9 years. The concentration of PAI-1 showed a significant difference 
between the groups MHNW, MUNW, MHO, MUO [2.3 (0.08, 13.6), 12.7, (0.08, 33.1), 23.4 (2.6, 
28.8) and 22.8 (2.0, 46.7) ng/mL, respectively, p = 0.006]. Multiple regression analysis identified 
that BMI and HOMA-IR were independent factors influencing PAI-1 levels. Conclusion: This study is 
the first one that recognizes differences in the fibrinolytic activity between body size phenotypes. 
The groups with the lowest fibrinolytic activity were MUO and MHO, however, MUNW also 
present alterations of fibrinolysis, thus suggesting a prothrombotic state. © 2019 Elsevier Ltd 
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Different approaches to teach thermal analysis; roles of undergraduate 
students: trainee, tutor and designer 

Martínez L.M., Videa M. 

Article 

To provide future engineers with first-hand working knowledge on the thermal behavior of 
materials (such as polymers, metals, ceramics and even organic substances like foodstuffs or 
pharmaceuticals), it is necessary to design learning experiences that develop both transferable and 
disciplinary skills. This can be achieved by walking them through a thorough and comprehensive 
process that includes the fundamental scientific concepts and elements of experimental 
methodology, data acquisition and analysis. With this objective in mind, we designed a program at 
our institution in which students and faculty are involved in the construction of portable thermal 
characterization devices, an activity that provides fitting scenarios for developing different of 
cognitive and analytical competencies and experimental skills. Through their involvement in this 
research-based learning, students come to understand the thermal characterization of materials. 
In addition, they develop data-acquisition skills, learn graphic programming and how to construct 
equipment for the characterization of materials. The students can achieve different levels of 
expertise depending on their roles and involvement with the use and development of 
instrumentation for evaluating the thermal properties of materials. The students who participated 
in the learning process of thermal analysis were able to change roles—they may have started as 
trainees and then went on to become either tutors or designers of instruments used for thermal 
characterization. © 2019, Springer-Verlag France SAS, part of Springer Nature. 

Martínez L.M., Videa M., (2019). Different approaches to teach thermal analysis; roles of undergraduate 
students: trainee, tutor and designer. International Journal on Interactive Design and Manufacturing, vol. 13, 
pp. 1457-1467. ISSN: 19552513.



Different Munc18 proteins mediate baseline and stimulated airway mucin 
secretion 

Jaramillo A.M., Piccotti L., Velasco W.V., Delgado A.S.H., Azzegagh Z., Chung F., Nazeer U., Farooq 
J., Brenner J., Parker-Thornburg J., Scott B.L., Evans C.M., Adachi R., Burns A.R., Kreda S.M., Tuvim 

M.J., Dickey B.F. 

Article 

Airway mucin secretion is necessary for ciliary clearance of inhaled particles and pathogens but 
can be detrimental in pathologies such as asthma and cystic fibrosis. Exocytosis in mammals 
requires a Munc18 scaffolding protein, and airway secretory cells express all 3 Munc18 isoforms. 
Using conditional airway epithelial cell–deletant mice, we found that Munc18a has the major role 
in baseline mucin secretion, Munc18b has the major role in stimulated mucin secretion, and 
Munc18c does not function in mucin secretion. In an allergic asthma model, Munc18b deletion 
reduced airway mucus occlusion and airflow resistance. In a cystic fibrosis model, Munc18b 
deletion reduced airway mucus occlusion and emphysema. Munc18b deficiency in the airway 
epithelium did not result in any abnormalities of lung structure, particle clearance, inflammation, 
or bacterial infection. Our results show that regulated secretion in a polarized epithelial cell may 
involve more than one exocytic machine at the apical plasma membrane and that the protective 
roles of mucin secretion can be preserved while therapeutically targeting its pathologic roles. 
Copyright 2019, American Society for Clinical Investigation. 
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Different Vascular Responses to a Bare Nitinol Stent in Porcine Femoral and 
Femoropopliteal Arteries 

Sakaoka A., Souba J., Rousselle S.D., Matsuda T., Tellez A., Hagiwara H., Nagano K., Tasaki M. 

Article 

Nitinol stents are widely used for the treatment of peripheral arterial diseases in lower extremity 
arteries and have shown different clinical outcomes depending on implanted arterial segments. 
We aimed to compare histopathological responses to nitinol stents in femoral artery (FA) with 
those in femoropopliteal artery (FPA), which is markedly bended during knee flexion. A single 
nitinol stent was implanted in FA and FPA of 21 domestic swine. The stented vessels were 
angiographically assessed and then harvested for histopathology at 1 and 3 months after 
implantation. Angiographic late lumen loss was significantly greater in FPA than in FA at 3 months. 
Neointimal area decreased in FA and increased in FPA from 1 to 3 months. Compared with FA, 
peri-strut area of FPA showed more pronounced hemorrhage and fibrin deposition at 1 month and 
angiogenesis and inflammation at 1 and 3 months. Injury to internal elastic lamina or media was 
minimal in both FA and FPA at both time points. In conclusion, vascular responses to nitinol stents 
were different between FA and FPA with respect to time course of neointimal formation and 
progress of healing, suggesting that repetitive interaction between stent and vessel wall during 
dynamic vessel motion affected vascular responses. © The Author(s) 2018. 
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Differential probabilistic space-temporal model for real-time power 
prognosis in failures in a nuclear reactor 

Guerrero-Jezzini N., Nuñez-Carrera A., Vázquez-Rodríguez A., Jiménez-Balbuena Z.I., 
Ibargüengoytia P.H., Sucar L.E. 

Article 

The aim of this paper is the neutronic flux prognosis in a nuclear reactor for faults in the 
measurement of local power range monitors (LPRMs) in real time using differential probabilistic 
space-temporal model (DPSTM). The LPRMs provide inputs to the average power range monitor 
(APRM). The LPRM houses a fission chamber and their associated signal cables. The failure of one 
or more chains of LPRMs is common during the operational cycle. The circuit averages only LPRM 
signals that are operational and the output from the averaging circuit for each APRM channel is 
the route to the process computer. The DPSTM allows a reliable reconstruction in real time signal 
of those LPRMs that are out of order. The DPSTM is evaluated in terms of predictive accuracy for 
different time horizons and compared to a time series. The DPSTM based prognosis methodology 
was developed and validated with real signals of Ringhals stability benchmarks. © 2019 
Inderscience Enterprises Ltd. 
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Digital competences: Reality of students starting university life 
[Competencias Digitales: Realidad de ingreso de los estudiantes a la vida 

universitaria] 

Ojeda P.A., Morales L.G., Albalat J.Q. 

Article 

This study aims to reveal the conditions of entry with which students start university life with 
respect to the acquisition of digital skills, declared as a key competence to be inserted into society 
by various governmental and academic institutions, given the globalization and dynamization of 
the society facilitated by the global internet network, which has modified all forms of 
communication, socialization and operation of the most basic services of everyday life. Therefore, 
it must not be lacking in the development of knowledge, skills and attitudes of every human being, 
being understood as an essential tool for all citizens. The University of Magallanes in Chile, has 
established since 2010 for all students entering the first year of undergraduate studies the 
application of a Computer Proficiency Test, which aims to validate skills and knowledge related to 
the Information and Communication Technologies of the students. Based basically on the proposal 
that the Chilean education system promotes in this order for basic and secondary education, 
designed by the Center for Education and Technologies - "Red Enlaces" of the Chilean Ministry of 
Education , in order to recognize what are the skills acquired during this process, and granting the 
possibility of assessing previous knowledge, and exempting oneself from taking a subject, in case 
of approval. The main objective of the test, in the context of this research, is to know if students 
really start university life with digital skills installed, if they are trained or prepared in this area, 
and on the other hand it has to do with knowing the areas of opportunity that are detected from 
the evaluation and that are primarily related to the Matrix of ICT Skills for learning and those 
considered from experiences of other universities and institutions in the world, which allow to 
generate comments and suggestions to enhance them in the university training process. © 2019 
Research Group Education and Virtual Learning (GREAV). All rights reserved. 
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Digital supply chain model in Industry 4.0 

Garay-Rondero C.L., Martinez-Flores J.L., Smith N.R., Caballero Morales S.O., Aldrette-Malacara A. 

Article 

Purpose: The purpose of this paper is to present a conceptual model that defines the essential 
components shaping the new Digital Supply Chains (DSCs) through the implementation and 
acceleration of Industry 4.0. Design/methodology/approach: The scope of the present work 
exposes a conceptual approach and review of the key literature from 1989 to 2019, concerning the 
evolution and transformation of the actors and constructs in logistics and Supply Chain 
Management (SCM) by means of examining different conceptual models and a state-of-the-art 
review of Industry 4.0’s concepts and elements, with a focus on digitization in supply chain (SC) 
processes. A detailed study of the constructs and components of SCM, as defined by their authors, 
resulted in the development of a referential and systematic model that fuses the inherent 
concepts and roles of SCM, with the new technological trends directed toward digitization, 
automation, and the increasing use of information and communication technologies across 
logistics global value chains. Findings: Having achieved an exploration of the different conceptual 
frameworks, there is no compelling evidence of the existence of a conceptual SCM that 
incorporates the basic theoretical constructs and the new roles and elements of Industry 4.0. 
Therefore, the main components of Industry 4.0 and their impact on DSC Management are 
described, driving the proposal for a new conceptual model which addresses and accelerates a 
vision of the future of the interconnectivity between different DSCs, grouped in clusters in order to 
add value, through new forms of cooperation and digital integration. Originality/value: This 
research explores the gap in the current SCM models leading into Industry 4.0. The proposed 
model provides a novel and comprehensive overview of the new concepts and components 
driving the nascent and current DSCs. This conceptual framework will further aid researchers in 
the exploration of knowledge regarding the variables and components presented, as well as the 
verification of the newly revealed roles and constructs to understand the new forms of 
cooperation and implementation of Industry 4.0 in digitalized SCs. © 2019, Claudia Lizette Garay-
Rondero, Jose Luis Martinez-Flores, Neale R. Smith, Santiago Omar Caballero Morales and 
Alejandra Aldrette-Malacara. 
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Directrices en la aplicación de la guía de práctica clínica en la lumbalgia 
[Guidelines on the application of the clinical practice guideline on low back 

pain] 

Jiménez-Ávila J.M., Rubio-Flores E.N., González-Cisneros A.C., Guzmán-Pantoja J.E., Gutiérrez-
Román E.A. 

Article 

Introduction: Low back pain is defined as pain in the upper portion of T12 and below the crease of 
the buttocks and functional limitation. The prevalence of low back pain gradually increases 11.4% 
per year. In Mexico, the clinical practice guidelines are not followed in handling low back pain, so it 
is important to systematize medical care more efficient, since resources are scarce. The first level 
doctor must meet the benchmarks according to patient need, an incomplete anamnesis is 
performed, inadequate physical examination, misinterpretation of clinical studies, misdiagnosis, 
ineffective management, and reference to second or third level not justified. Objective: To provide 
recommendations for the implementation of syndromic diagnosis, management of adult carriers 
of low back pain, and correct reference. Implementation of clinical practice guidelines for low back 
pain syndrome consists of an assessment of the patient by way of "verification", which evaluates 
certain signs of symptoms, with a total of 37 items for rating, including the sections of clinical 
symptomatology, AP X-ray, lateral X-ray, sagittal (optional) and axial magnetic resonance imaging 
(optional), and pain type. Oriented data quickly and easily, from first contact to a syndromic 
diagnosis in patients with low back pain. Copyright: © 2019 Permanyer.Introducción: La lumbalgia 
se define como el dolor en el área de la porción superior de T12 e inferior al pliegue de los glúteos, 
y además limitación funcional. La prevalencia de la lumbalgia va aumentando un 11.4% por año. 
En México no se siguen las guías de práctica clínica en el manejo de las lumbalgias, por lo que es 
importante sistematizar la atención médica para eficientizar, ya que cada vez los recursos son más 
escasos. El médico de primer nivel debe conocer los criterios de referencia según la necesidad del 
paciente. Se realizan una anamnesis incompleta, una exploración física inadecuada, una mala 
interpretación de los estudios de gabinete, un diagnóstico equivocado, un manejo ineficaz y la 
referencia a segundo o tercer nivel no justificada. Objetivo: Proporcionar recomendaciones para la 
realización del diagnóstico sindrómico, el manejo de los adultos portadores de lumbalgia y su 
correcta referencia. La aplicación de las guías de práctica clínica para el síndrome doloroso lumbar 
consta de una evaluación del paciente a manera de «verificación», en la que se evalúan 
determinados signos o síntomas, con un total de 37 ítems por calificar, incluyendo los apartados 
de sintomatología clínica, radiografía anteroposterior, radiografía lateral, resonancia magnética 
sagital (opcional) y axial (opcional), y tipo de dolor. Estos datos orientan de manera rápida y 
sencilla, desde el primer contacto, a un diagnóstico sindrómico en el paciente con lumbalgia. 
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Discovering new 3D bioprinting applications: Analyzing the case of optical 
tissue phantoms 

Hernandez-Quintanar L., Rodriguez-Salvador M. 

Article 

Optical tissue phantoms enable to mimic the optical properties of biological tissues for biomedical 
device calibration, new equipment validation, and clinical training for the detection, and 
treatment of diseases. Unfortunately, current methods for their development present some 
problems, such as a lack of repeatability in their optical properties. Where the use of three-
dimensional (3D) printing or 3D bioprinting could address these issues. This paper aims to evaluate 
the use of this technology in the development of optical tissue phantoms. A competitive 
technology intelligence methodology was applied by analyzing Scopus, Web of Science, and 
patents from January 1, 2000, to July 31, 2018. The main trends regarding methods, materials, and 
uses, as well as predominant countries, institutions, and journals, were determined. The results 
revealed that, while 3D printing is already employed (in total, 108 scientific papers and 18 patent 
families were identified), 3D bioprinting is not yet applied for optical tissue phantoms. 
Nevertheless, it is expected to have significant growth. This research gives biomedical scientists a 
new window of opportunity for exploring the use of 3D bioprinting in a new area that may support 
testing of new equipment and development of techniques for the diagnosis and treatment of 
diseases. © 2019 Hernandez-Quintanar and Rodriguez-Salvador. 
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Discriminant analysis and machine learning approach for evaluating and 
improving the performance of immunohistochemical algorithms for COO 

classification of DLBCL 

Perfecto-Avalos Y., Garcia-Gonzalez A., Hernandez-Reynoso A., Sánchez-Ante G., Ortiz-Hidalgo C., 
Scott S.-P., Fuentes-Aguilar R.Q., DIaz-Dominguez R., León-Martínez G., Velasco-Vales V., 

Cárdenas-Escudero M.A., Hernández-Hernández J.A., Santos A., Borboll 

Article 

Background: Diffuse large B-cell lymphoma (DLBCL) is classified into germinal center-like (GCB) and 
non-germinal center-like (non-GCB) cell-of-origin groups, entities driven by different oncogenic 
pathways with different clinical outcomes. DLBCL classification by immunohistochemistry (IHC)-
based decision tree algorithms is a simpler reported technique than gene expression profiling 
(GEP). There is a significant discrepancy between IHC-decision tree algorithms when they are 
compared to GEP. Methods: To address these inconsistencies, we applied the machine learning 
approach considering the same combinations of antibodies as in IHC-decision tree algorithms. 
Immunohistochemistry data from a public DLBCL database was used to perform comparisons 
among IHC-decision tree algorithms, and the machine learning structures based on Bayesian, 
Bayesian simple, Naïve Bayesian, artificial neural networks, and support vector machine to show 
the best diagnostic model. We implemented the linear discriminant analysis over the complete 
database, detecting a higher influence of BCL6 antibody for GCB classification and MUM1 for non-
GCB classification. Results: The classifier with the highest metrics was the four antibody-based 
Perfecto-Villela (PV) algorithm with 0.94 accuracy, 0.93 specificity, and 0.95 sensitivity, with a 
perfect agreement with GEP (κ = 0.88, P < 0.001). After training, a sample of 49 Mexican-mestizo 
DLBCL patient data was classified by COO for the first time in a testing trial. Conclusions: 
Harnessing all the available immunohistochemical data without reliance on the order of 
examination or cut-off value, we conclude that our PV machine learning algorithm outperforms 
Hans and other IHC-decision tree algorithms currently in use and represents an affordable and 
time-saving alternative for DLBCL cell-of-origin identification. © 2019 The Author(s). 
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Disparities in rooftop photovoltaics deployment in the United States by race 
and ethnicity 

Sunter D.A., Castellanos S., Kammen D.M. 

Article 

The rooftop solar industry in the United States has experienced dramatic growth—roughly 50% 
per year since 2012, along with steadily falling prices. Although the opportunities this affords for 
clean, reliable power are transformative, the benefits might not accrue to all individuals and 
communities. Combining the location of existing and potential sites for rooftop photovoltaics (PV) 
from Google’s Project Sunroof and demographic information from the American Community 
Survey, the relative adoption of rooftop PV is compared across census tracts grouped by racial and 
ethnic majority. Black- and Hispanic-majority census tracts show on average significantly less 
rooftop PV installed. This disparity is often attributed to racial and ethnic differences in household 
income and home ownership. In this study, significant racial disparity remains even after we 
account for these differences. For the same median household income, black- and Hispanic-
majority census tracts have installed less rooftop PV compared with no majority tracts by 69 and 
30%, respectively, while white-majority census tracts have installed 21% more. When correcting 
for home ownership, black- and Hispanic-majority census tracts have installed less rooftop PV 
compared with no majority tracts by 61 and 45%, respectively, while white-majority census tracts 
have installed 37% more. The social dispersion effect is also considered. This Analysis reveals the 
racial and ethnic injustice in rooftop solar participation. © 2019, The Author(s), under exclusive 
licence to Springer Nature Limited. 
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Disseminated articles through digital social channels and its relation with 
metrics of academic impact 

Valerio-Ureña G., Herrera-Murillo D. 

Article 

In order to explore the relationship between the dissemination of articles through social channels 
and the metrics of academic impact, digital methods were used to analyze a sample of 29 808 
articles from PLoS ONE and 10 718 articles from Scientific Reports. The quantitative research 
found that there is a very weak correlation between the impact of an article on digital social 
channels and the number of citations, and that social impact indicators better predict the number 
of times the article is read than the citation volume. 2019 © Universidad de Guadalajara. All Rights 
Reserved. 
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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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Distribution of the Brief Inventory of Symptoms (BSI-18) in a sample of 
women with breast cancer in Mexico [Distribución del Inventario Breve de 

Síntomas (BSI-18) en una muestra de mujeres con cáncer de mama en 
México] 

Miaja Ávila M., Moral De La Rubia J. 

Article 

Theoretical Framework: Distress is an unpleasant emotional experience that can interfere with the 
effective coping of the cancer process. The Brief Symptom Inventory (BSI-18) is frequently used in 
cancer patients to measure distress. Objective: To describe the distribution of the Brief Inventory 
of Symptoms (BSI-18) and compare it with normative distribution of Derogatis, and compare the 
percentage of cases of distress and BSI-18 total score average with other studies. Methods: An 
intentional non-probabilistic sampling was used. The BSI-18 was applied to 203 Mexican women 
treated for breast cancer. Results: The distribution of BSI-18 total score showed positive 
asymmetry, did not fit to a normal curve, and was statically equivalent to the one of Derogatis. 
The percentage of cases of distress, using as a cut-off point the T score of 63 with the Derogatis 
norms, was 14.8%, which was a statistically equivalent percentage to the one of Derogatis (10%), 
but lower than those ones of other studies (mean percentage around to 30%). The arithmetic 
mean was statistically equivalent to the one of Derogatis. Conclusions: The BSI-18 should be scaled 
by percentiles, and the Derogatis norms are valid among Mexican women. © 2019 Universidad 
Miguel Hernandez. All rights reserved. 
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Disturbance Rejection in a One-Half Semiactive Vehicle Suspension by means 
of a Fuzzy-H8 Controller 

Félix-Herrán L.C., Mehdi D., Rodríguez-Ortiz J.D.J., Benitez V.H., Ramirez-Mendoza R.A., Soto R. 

Article 

A fuzzy-H∞ control, improved with weighting functions, has been designed and applied to a novel 
model of a one-half semiactive lateral vehicle (OHSLV) suspension. The herein contribution resides 
in the development and computation of an H∞ controller with parallel distributed compensation 
(PDC) designed from a highly nonlinear system modelled via the Takagi-Sugeno (T-S) fuzzy 
approach. A fuzzy-H∞ controller is synthesized for an OHSLV T-S fuzzy model of a suspension with 
two magnetorheological (MR) dampers including actuators' nonlinear dynamics. The realism of 
results has been improved by considering the MR damper's behaviours (viscoplasticity, hysteresis, 
and saturation) and the handling of the phase angle of the sinusoidal disturbance, not included in 
other reported work. Time-domain tests remark transient time achievements, whereas precise 
performance criterion indices in the frequency domain are employed to assess the generated 
outcomes. The proposed solution complies with all performance criteria compared with a 
benchmark passive average suspension that fails in satisfying most of the performance criteria. © 
2019 L. C. Félix-Herrán et al. 
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Divide and conquer algorithm for nondiffracting beams 

Martínez-Herrera A.F., Céspedes-Mota A., Lopez-Aguayo S. 

Article 

We put forward a robust technique to encode a plethora of arbitrary images as nondiffracting 
beams by optimizing their respective phase components. This technique works directly under the 
constraint of a ring of infinitesimal width in Fourier space. The procedure reported is based on a 
stochastic direct search and global optimization: the differential evolution method. Unlike 
previous methods reported, the present approach is also able to optimize the spatial frequency of 
the image used. Remarkably, this technique also demonstrates that it is possible to encode even 
more arbitrary images on demand into nondiffracting forms by allowing a segmentation of the 
profile. We provide some codes to generate nondiffracting beams by using this algorithm. © 2019 
Optical Society of America 
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DNS-ADVP: A machine learning anomaly detection and visual platform to 
protect top-level domain name servers against DDoS attacks 

Trejo L.A., Ferman V., Medina-Pérez M.A., Arredondo Giacinti F.M., Monroy R., Ramirez-Marquez 
J.E. 

Article 

DNS DDoS attacks may severely affect the operation of computer networks, prompting the need 
for methods able to timely detect them, and then to apply mitigation countermeasures. Visual 
models have been used to detect an ongoing DDoS attack, but often demand continuous attention 
from IT staff. However, machine learning techniques could complement a visual model with 
further information and with on-time alerts that could help IT officers give attention only when an 
attack is in progress at its very early stage. In this paper, we present DNS-ADVP, a DNS Anomaly 
Detection Visual Platform, which, in an integrated manner, provides a novel visualisation that 
depicts on-line DNS traffic, and a one-class classifier that deals with traffic anomaly detection. 
Using the visual mode, an IT officer may interpret the current state of traffic for an authoritative 
DNS server; the model comes with visual semaphores, controlled by the one-class classifier. Due to 
the highly dynamic nature of DNS traffic, our classification method continuously updates what 
counts as normal behaviour; it has been successfully tested on synthetic attacks, with an 83% of 
the area under the curve (AUC). DNS-ADVP is currently in use to real-time monitoring an actual 
authoritative DNS server. © 2019 Institute of Electrical and Electronics Engineers Inc.. All rights 
reserved. 
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Do employees’ generational cohorts influence corporate venturing? A 
multilevel analysis 

Guerrero M., Amorós J.E., Urbano D. 

Article 

Organizations are facing an interesting phenomenon in the composition of their workforce: the 
concurrence of multiple age generations that demand suitable strategies regarding work design, 
job satisfaction, and incentives. Ongoing entrepreneurship and strategic management debates 
require a better understanding of the relationship between workplace generational cohorts’ 
configurations and organizational performance. We propose a conceptual model for 
understanding how a diversified workforce influences some determinants (i.e., employees’ human 
capital and attitudes, organizational climate, and environmental conditions) of entrepreneurial 
organizations’ outcomes (i.e., corporate venturing). Our framework offers insights into corporate 
venturing determinants for three generational cohorts: Baby Boomers, Generation X, and 
Generation Y. Using a sample of 20,256 employees across 28 countries, our findings lend support 
to the positive effect of individual and organizational determinants on corporate venturing, as well 
as how these effects are reinforced per generational cohort. Specifically, our results show that 
younger generations (millennials) have more propensity to be involved in corporate venturing 
activities. This study also contributes to thought-provoking implications for entrepreneurial 
organizational leaders who manage employees from different generations. © 2019, The Author(s). 
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Do healthcare financing systems influence hospital efficiency? A metafrontier 
approach for the case of Mexico 

Giménez V., Keith J.R., Prior D. 

Article 

The objective of this article is to discuss the impact of healthcare financing systems on the 
efficiency of Mexican hospitals. The Mexican healthcare system is undergoing a process of 
transformation to establish conditions for allocating limited health resources in order to achieve 
efficiency and transparency; in this line, there is a concern about the implications of different 
funding options. In terms of financing arrangements, the Mexican health system is divided into 
three categories (one private and two public). In the framework of New Public Management 
theory, non-parametric metafrontier methods are used to estimate differences in efficiency of 
hospitals under different financing schemes, and in relation to the potential technology available 
in the healthcare system. Empirical evidence suggests that: 1) an out-of-pocket funding system, on 
average, incentivizes more efficient behavior; and 2) public funding seems to be the best option 
for complex and high-technology hospitals, and capitation appears to be the most appropriate way 
of negotiating their funding. © 2019, Springer Science+Business Media, LLC, part of Springer 
Nature. 
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Do Mindsets Shape Students’ Well-Being and Performance? 

Ortiz Alvarado N.B., Rodríguez Ontiveros M., Ayala Gaytán E.A. 

Article 

“Mindsets (or implicit theories) are people’s lay beliefs about the nature of human attributes, such 
as intelligence or personality”. Individuals with a fixed mindset believe that intelligence is an 
unchangeable trait, whereas those with a growth mindset think of it as a malleable quality that 
can be increased and developed. This study explored the relationships among growth mindset, 
wellbeing, and performance in a sample of 1,240 students from a multi-campus private university 
located in 18 states across Mexico. Our results indicated that individuals who scored high in 
growth (vs. fixed) mindset showed increased levels of wellbeing and also performed better in 
school. Furthermore, we found that wellbeing mediated the relationship between growth mindset 
and performance and that the effect of growth mindset on grades was higher among younger 
students. These findings have interesting implications for psychology and education. © 2019, © 
2019 Taylor & Francis Group, LLC. 
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Drug-related violence in Mexico and its effects on employment 

Coronado R., Saucedo E. 

Article 

This paper examines the effects of drug-related crimes on employment in Mexico at the state level 
during the period 2005–2014. Results indicate that such crimes have a negative impact on 
employment. We are able to decompose employment into low-skilled and high-skilled 
employment, and results are heterogeneous among both types of employment. Results indicate 
that a 10% increase in drug-related crimes reduces total employment up to 0.9%. Additionally, our 
empirical findings indicate that high-skilled employment is more sensitive to an increase in drug-
related violence than low-skilled employment. Low-skilled employment decreases up to 0.3%, 
while skilled employment declines up to 1.5% when drug-related violence increases by 10%. It is 
also found that skilled employment responds at an increasing rate when drug violence skyrockets. 
We also find that a rise in drug-related crimes increases wages as a mechanism to retain jobs in 
violent places. © 2018, Springer-Verlag GmbH Germany, part of Springer Nature. 

Coronado R., Saucedo E., (2019). Drug-related violence in Mexico and its effects on employment. Empirical 
Economics, vol. 57, pp. 653-681. ISSN: 3777332.



Dry Sliding Wear Resistance of Cobalt Boride Coatings Formed on ASTM 
F1537 Alloy 

Campos-Silva I., Vega-Morón R.C., Reséndiz-Calderón C.D., Bravo-Bárcenas D., Eryilmaz O.L., 
Kahvecioglu-Feridun O., Rodríguez-Castro G. 

Article 

New results about the wear resistance of CoB-Co 2 B coatings under dry sliding conditions were 
estimated in this work. The cobalt boride coatings were developed at the surface of the ASTM 
F1537 alloy by means of the powder-pack boriding process using two experimental conditions: 
1223 K with 6 h of exposure and 1273 K with 10 h of exposure. Before the sliding wear tests, 
Vickers depth-sensing microindentation tests were conducted on the cross section of the cobalt 
boride coatings to estimate the distribution of hardness, Young’s modulus, and residual stresses. 
Otherwise, the sliding wear tests were performed on both boriding conditions and on the 
untreated material, using a ball-on-flat configuration comprised of an alumina ball as a 
counterpart with applied loads between 5 and 20 N. The wear rates of the borided ASTM F1537 
alloy were ranged between 4.02 and 8.91 × 10 −6 mm 3 N −1 m −1 compared with the values of 
the untreated material (13.90 and 15.78 × 10 −6 mm 3 N −1 m −1 ) for the overall set of 
experimental conditions; nevertheless, the influence of boriding conditions (1273 K with 10 h of 
exposure) tended to increase the CoB coating thickness, developing a more brittle layer that 
decreased the sliding wear resistance at the surface of the borided ASTM F1537 alloy. Finally, the 
presence of failure mechanisms on the surface of the wear tracks was analyzed for both borided 
ASTM F1537 alloy and untreated material. © 2019, ASM International. 
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Dynamic simulation of a crude oil distillation plant using Aspen-Hysys® 

Sotelo D., Favela-Contreras A., Lozoya C., Beltran-Carbajal F., Dieck-Assad G., Sotelo C. 

Article 

Petroleum subproducts are obtained in a crude oil distillation plant. Here, due to the chemical 
properties of the crude oil, a series of complex reactions occurs, and measurements are not 
always feasible. This poses a challenge to analyse the outcome of the process under real operating 
conditions. To overcome these difficulties, this paper presents an unpublished modelling and 
dynamic simulation of a complete distillation plant using Aspen HYSYS® environment. The process 
involves four major stages: Preflash, atmospheric, stabilizer and vacuum, in which condensers, 
reboilers, heat exchangers, distillation columns and side strippers are designed based on a deep 
literature review. Moreover, considering that actual refinery plants work with fixed yields set by 
plant operators, the present work proposes a control strategy that continuously estimates and 
obtains stable distillate flows of kerosene, diesel and atmospheric gas oil. The simulation results 
show the comparison of the modelling parameters with actual data and the performance of the 
crude oil distillation plant under the implemented control system. © 2019, DAAAM International 
Vienna. All rights reserved. 
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myofibroblasts differentiation in idiopathic pulmonary fibrosis 
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Toscano-Marquez F., Castillejos-López M., Torres-Espíndola L.M., Velázquez-Cruz R., Rodríguez 

V.H.O., Flores-Soto E., Solís-Chagoyán H., Cabello C., Zúñiga J. 

Article 

BACKGROUND: Idiopathic pulmonary fibrosis (IPF) is an age-related, progressive and lethal 
disease, whose pathogenesis is associated with fibroblasts/myofibroblasts foci that produce 
excessive extracellular matrix accumulation in lung parenchyma. Hypoxia has been described as a 
determinant factor in its development and progression. However, the role of distinct members of 
this pathway is not completely described. METHODS: By western blot, quantitative PCR, 
Immunohistochemistry and Immunocitochemistry were evaluated, the expression HIF alpha 
subunit isoforms 1, 2 & 3 as well, as their role in myofibroblast differentiation in lung tissue and 
fibroblast cell lines derived from IPF patients. RESULTS: Hypoxia signaling pathway was found very 
active in lungs and fibroblasts from IPF patients, as demonstrated by the abundance of alpha 
subunits 1 and 2, which further correlated with the increased expression of myofibroblast marker 
αSMA. In contrast, HIF-3α showed reduced expression associated with its promoter 
hypermethylation. CONCLUSIONS: This study lends further support to the involvement of hypoxia 
in the pathogenesis of IPF, and poses HIF-3α expression as a potential negative regulator of these 
phenomena. 
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Eating disorders [Trastornos de la conducta alimentaria] 

Ayuzo-Del Valle N.C., Covarrubias-Esquer J.D. 

Article 

Eating disorders are a group of multifactorial and serious diseases. Along with asthma and obesity, 
they are the most common chronic diseases in adolescents. The main disorders are anorexia, 
bulimia and restrictive disorders not specified; for all these, the diagnostic criteria have been 
recently modified. This article presents a review of this group of disorders, particularly on the 
diagnosis and treatment. Overall, the multidisciplinary management is essential, where family 
involvement is necessary. Identifying these patients in early stages by the pediatrician is relevant 
because it will help the recovery more efficient. © 2019 Sociedad Mexicana de Pediatria. All rights 
reserved. 

Ayuzo-Del Valle N.C., Covarrubias-Esquer J.D., (2019). Eating disorders [Trastornos de la conducta 
alimentaria]. Revista Mexicana de Pediatria, vol. 86, pp. 80-86. ISSN: 350052.



Ecological-transaction model approach of adolescents' parental 
maltreatment and peer-bullying: The moderating role of bullying at the 

classroom 

García S.D.O., Babarro J.M., Toldos M.P. 

Article 

Introduction. The present study examined the ecological-transactional model delineated by 
Cicchetti and Lynch (1993) and the nature of the association between adolescents' parental 
maltreatment and victimization and bullying at school. Method. Multivariate multilevel regression 
analyses were conducted on a sample of 2.852 ad-olescents between the ages of 12 and 17 from 
25 secondary schools. Data was nested across 133 classrooms. Classrooms level variables and 
individual variables in relationship to parental maltreatment, behavioural disorders, sex, and 
bullying and victimization were included in the analysis. Results. Results indicated that adolescents 
who reported suffering violence at home, showed more vulnerability to becoming victims of 
bullying at school, with the relationship being mod-erated by the level of bullying in the classroom. 
It was also examined the role of behavioural disorders and a relation between these factors was 
found amongst the bullies but not the victims. Discussion and Conclusion. This study uses the 
systemic perspective of ecological-transac-tional model on child maltreatment to show the 
importance between the school and home mi-crosystems in the perpetuation of victimization. The 
results imply that what children experience at home might cause emotional and behavioural 
differences in varying classroom climates at school. Therefore, understanding the interactions 
between systems' transaction of socialisation mechanisms might contribute for effective anti-
bullying programs. © Universidad de Almeria. 
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M. 

Article 

Poultry products are one of the major transmission media of Salmonella enteritidis to humans. A 
promising alternative to reduce the load of Salmonella in poultry are bacteriophages. Elsewhere, a 
mixture of six bacteriophages has been used successfully, but large-scale production would be 
necessary to supply potential poultry market and costs analyses have not been calculated yet. For 
this, a powerful tool to predict production costs is bioprocess modeling coupled with economic 
analyses. This work aims to model the scaled-up production of a six bacteriophages mixture based 
on a laboratory/pilot-scale production using Biosolve Process. For the model construction, a 
combination of experimental and reported data was applied, in which different production 
alternatives and the range of 1–100% of the Colombian poultry market (at broiler's farm and 
slaughterhouse) were analyzed. Results indicate that the best cost-effective process 
configuration/scale is to use one bioreactor (156 L) for the six bacteriophages, then a 0.45 μm 
filtration for removal of biomass, and a 0.22 μm filtration for sterility; this to supply the 35% of the 
market size for broiler farms (equivalent to 210 million chickens). This configuration gives a 
production cost per chicken of US$ 0.02. Additionally, a sensitivity analysis and a theoretical 
contrast for understanding the impact that titer and recovery have on production scale 
determined that titer affects the most the cost and requires optimization. The present works 
serves as a first, and required, approach for the development of phage therapy products that are 
alternatives to present-day pathogens control strategies. © 2019 American Institute of Chemical 
Engineers 
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Ectopic Germinoma in the Corpus Callosum with Severe Restrictive Anorexia: 
Case Report and Review of Literature 

Caro-Osorio E., Alcazar-Felix R.J., Martinez H.R., Figueroa-Sanchez J.A., Herrera-Castro J.C., 
Barbosa-Quintana A. 

Article 

Background: Intracranial germ cell tumors are a rare group of neoplasms constituting 1% to 2% of 
primary intracranial tumors in North America and Europe. Germinomas of the corpus callosum are 
exceedingly rare, accounting for only 0.7% of all intracranial germ cell tumors. Case Description: 
We report a case of germinoma in the corpus callosum of a 17-year-old woman with a 2-year 
history of personality change, anorexia, amnesia, hypersomnia, and depression. Magnetic 
resonance imaging showed a well-circumscribed, heterogeneous mass measuring 2.9 × 5 × 3.1 cm, 
with multiple cystic areas and heterogeneous enhancement with gadolinium. It arose in the corpus 
callosum and extended to the fornix and frontal lobes. There was mild perilesional edema but no 
evidence of hypothalamus or hippocampus involvement. No spinal drop metastases were 
visualized on magnetic resonance imaging. Cerebrospinal fluid and serum levels of alpha-
fetoprotein, beta-human chorionic gonadotropin, carcinoembryonic antigen, and placental 
alkaline phosphatase were all normal. Immunohistologic staining of tumor cells was positive for 
OCT3/4, placental alkaline phosphatase, and CD117 and negative for CD30 and GPC3. 
Radiotherapy led to a substantial decrease in tumor size. Conclusion: This is a case of germinoma 
arising in the corpus callosum that presented clinically with an eating disorder manifested as 
restrictive anorexia. © 2019 Elsevier Inc. 
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EEG acquisition and analysis to improve stochastic processes and signal 
processing understanding in Engineering students: refining active learning 

dynamics via interactive approach in teaching 

Zavala Yoé R., Ramírez Mendoza R.A. 

Article 

Mathematics as stochastic processes, signal processing and dynamical systems may be difficult to 
understand even for Engineering students. So, in order to improve assimilation of their contents, 
we proposed to use active learning (AL) in a novel way. AL will be linked to an 
electroencephalographic signals device in order to motivate students through real life situations. 
Before starting our research with massive groups of people, we preferred to implement a pilot 
study with two groups of advantaged students for 1 year. They were compared with 4 groups of 
students undergoing a traditional learning process (corresponding to 2 years of class; specifically, 
two groups per year in 2 years). Our study, in this original paper, aligns with the educational Tec21 
model of Tecnologico de Monterrey in a novel and unique way by improving AL dynamics via 
interactive approach in teaching. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Effect of a CdSe Layer on the Thermo- A nd Photochromic Properties of 
MoO3 Thin Films Deposited by Physical Vapor Deposition 

Morales-Luna M., Arvizu M.A., Pérez-González M., Tomás S.A. 

Article 

The influence of a cadmium selenide (CdSe) layer on the thermochromic and photochromic 
properties of molybdenum trioxide (MoO3) thin films was studied. The films were deposited on 
glass substrates by thermal evaporation in vacuum using two different bilayer configurations, 
namely, substrate/MoO3/CdSe (SMC) and substrate/CdSe/MoO3 (SCM). The film thicknesses for 
the MoO3 and CdSe layers were ca. 250 and 20 nm, respectively. The thermochromic effect was 
evaluated in the annealing temperature range from 25 to 225 °C, in the presence of air. The 
characteristic optical absorption band attributed to the color center formation, centered at 820 
nm, indicated enhanced thermo- A nd photochromic effects for both bilayer systems relative to 
monolayer MoO3 thin films. For the thermochromic effect, this improvement was more 
pronounced when CdSe was the upper layer, i.e., for the SMC system. Regarding the photochromic 
effect, the films were irradiated with UV light for several exposure times within the lapse of 30-
180 min. While both bilayer systems presented better photochromic response than pure MoO3 
thin films, the SCM system exhibited better photochromic response. These results are explained in 
terms of the optical, structural, and surface chemistry properties of the films. © 2019 American 
Chemical Society. 
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Article 

Black beans (BB) are a rich source of carbohydrates and proteins, and an excellent source of 
antioxidants with potential pharmacological use. Decortication (D) and extrusion (Ext.) processes 
have been applied to different seed sources to diversify their use, while germination (G) have 
shown to improve bioavailability and potential health benefits of both starch and protein 
fractions. The focus of this work was to investigate the effects of decortication and germination of 
black beans and their combinations with thermoplastic extrusion on some functional and 
physicochemical characteristics as well as their effects on in vitro protein and starch digestion 
rates. The combination of germinated beans plus decortication and extrusion (BBGD + Ext. 145) 
resulted in higher water and oil absorption capacities (3.5 and 3.9 g/g, respectively), along with 
reduced trypsin inhibitor activity (from 0.4 to 0.1 TIU/mg). Overall, germination promoted a 
decrease on the starch content, whilst extrusion produced further depolymerization of amylose 
molecules. The comparative predicted glycemic indexes (pGI) of the black bean flour and the 
extruded counterpart (BBGD + Ext. 145) were 60 and 85%, respectively. ATR-FTIR analyses 
indicated molecular interactions between proteins and depolymerized starch molecules, which 
yielded moderate pGI, as well as the functional properties and improvements in protein 
digestibilities. © 2018 
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of Co- and Ta-doped SnO2 varistors 
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Martínez J.A. 

Article 

Varistor behavior shows significant differences when the addition levels of different dopants like 
In2O3, Cr2O3, and Al2O3 are changed, thus stimulating current investigations on the SnO2–
Co3O4–Ta2O5 ceramic system. In this contribution, the influence of high additions of Al2O3 on the 
microstructure, structure and the electrical properties of SnO2–Co3O4–Ta2O5 varistors ([98.95-
X]%SnO2–1% Co3O4–X% Al2O3–0.05% Ta2O5, where X = 0, 0.05, 0.1, 1 or 2 mol%) is investigated. 
Characterization techniques such as thermal analysis, scanning electron microscopy and X-ray 
diffraction with Rietveld refinement were used for specimen analysis. The endothermic peaks in 
the ceramic system containing Al2O3 additions between 0.05 and 1% are ascribed to the 
formation of the Co2SnO4 and CoAl2O4 spinel type phases. Doping the ceramic system with 1 and 
2 mol% Al2O3 leads to the formation of 1.163 and 3.449%, respectively, of the spinel phase 
Al2CoO4, which acts as a grain growth inhibitor because grain size decreases in about 16% for 
both addition levels. The apparent grains homogeneity and narrowest monomodal grain size 
distribution for the specimens with 2 mol% Al2O3 confirm the inhibitory role. With the lowest 
level of Al2O3 (0.05 mol%) the nonlinearity coefficient reaches a maximum, after which it 
decreases and fades at the highest alumina level. A remarkable decrease of about 50% in the 
leakage current from the reference specimen´s value to that of the one with 0.05 mol% Al2O3 
concurrently with an increase in about 40% in the nonlinearity coefficient favors the potential use 
of alumina in the SnO2–Co3O4–Ta2O5 ceramic system. © 2019, Springer Science+Business Media, 
LLC, part of Springer Nature. 
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Article 

The use of bi-tubular structures has gained importance in the design of energy absorption systems 
for protection of passengers in train collisions. Therefore, it is critical to improve the 
crashworthiness performance of bi-tubular profiles. For this purpose, the effect of cross-section, 
bi-tubular clearance and holes as crush initiators is evaluated using finite element simulations. To 
get reliable outcomes, special emphasis was set on the progressive damage modelling of 
aluminum 6063-T5 by a Johnson-Cook (J-C) failure model. During the cross-section study, bi-
tubular arrangements based on polygonal and circular cross-section were evaluated by quasi-static 
compression loads. The results indicate that the circular shapes showed better crashworthiness 
performance or crush force efficiency (CFE) up to 12.28% respect to a square base structure. A 
10.72% improvement in CFE was obtained when the non-dimensionalized clearance between 
profiles is increased from λ=20 to λ=40. The effect of holes on crashworthiness performance was 
evaluated by drilling holes at different locations both in the inner and outer profiles. The results 
show that the use of holes increased the crush force efficiency and energy absorption (E a ) 
capability even more than the effect of clearance alone. Improvements in the order of 2.50% and 
12.96% for E a and CFE respectively were computed when holes were placed at the top end of a 
BC-3 profile with a non-dimensional clearance of λ=40. Considering all effects simultaneously, an 
increase of 24.6% and 26.31% for E a and CFE respectively was calculated. Finally, an application to 
a crash buffer in a railway transport system is considered. Likewise, its improved crashworthiness 
behavior is presented. © 2019 Elsevier Ltd 
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Effect of redox mediators in pharmaceuticals degradation by laccase: A 
comparative study 
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Article 

Bio-catalytic processes have recently attracted attention as an interesting option for the 
degradation of persistent pollutants as they are capable to catalyze specific reactions at mild 
conditions and low environmental impact. In this work the potential to transform pharmaceutical 
micropollutants of a novel laccase from Pycnoporus sanguineus CS43 was compared to the 
commercial laccases Trametes versicolor and Myceliophtora thermophila. In the absence of redox 
mediators micropollutants were resistant to degradation, except for the antibiotic amoxicillin that 
was transformed by all laccases. The influence of natural and synthetic redox mediators 
(syringaldehyde, p-coumaric acid and ABTS) on the laccase oxidation system was investigated. 
Results showed the degradation of a complex mixture of pharmaceuticals is both compound and 
redox mediator dependent. Syringaldehyde resulted as the best redox mediator allowing the 
highest degradation yields of the antibiotics amoxicillin (80%), sulfamethoxazole (100%) and 
ciprofloxacin (40%) within 3 h treatment. Overall, commercial laccases showed better catalytic 
performance in comparison to P. sanguineus CS43 laccase especially in the presence of redox 
mediators. The successful transformation of pharmaceuticals by the combined action of different 
laccases and redox mediators demonstrate the potential of these systems for the removal of 
complex pollutant matrices. © 2018 Elsevier Ltd 
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Hjort J., Houghton R.F., Ibanez B., Knight R., Lipp 

Article 

Background: Remote ischaemic conditioning with transient ischaemia and reperfusion applied to 
the arm has been shown to reduce myocardial infarct size in patients with ST-elevation myocardial 
infarction (STEMI) undergoing primary percutaneous coronary intervention (PPCI). We 
investigated whether remote ischaemic conditioning could reduce the incidence of cardiac death 
and hospitalisation for heart failure at 12 months. Methods: We did an international investigator-
initiated, prospective, single-blind, randomised controlled trial (CONDI-2/ERIC-PPCI) at 33 centres 
across the UK, Denmark, Spain, and Serbia. Patients (age >18 years) with suspected STEMI and 
who were eligible for PPCI were randomly allocated (1:1, stratified by centre with a permuted 
block method) to receive standard treatment (including a sham simulated remote ischaemic 
conditioning intervention at UK sites only) or remote ischaemic conditioning treatment 
(intermittent ischaemia and reperfusion applied to the arm through four cycles of 5-min inflation 
and 5-min deflation of an automated cuff device) before PPCI. Investigators responsible for data 
collection and outcome assessment were masked to treatment allocation. The primary combined 
endpoint was cardiac death or hospitalisation for heart failure at 12 months in the intention-to-
treat population. This trial is registered with ClinicalTrials.gov (NCT02342522) and is completed. 
Findings: Between Nov 6, 2013, and March 31, 2018, 5401 patients were randomly allocated to 
either the control group (n=2701) or the remote ischaemic conditioning group (n=2700). After 
exclusion of patients upon hospital arrival or loss to follow-up, 2569 patients in the control group 
and 2546 in the intervention group were included in the intention-to-treat analysis. At 12 months 
post-PPCI, the Kaplan-Meier-estimated frequencies of cardiac death or hospitalisation for heart 
failure (the primary endpoint) were 220 (8·6%) patients in the control group and 239 (9·4%) in the 
remote ischaemic conditioning group (hazard ratio 1·10 [95% CI 0·91–1·32], p=0·32 for 
intervention versus control). No important unexpected adverse events or side effects of remote 
ischaemic conditioning were observed. Interpretation: Remote ischaemic conditioning does not 
improve clinical outcomes (cardiac death or hospitalisation for heart failure) at 12 months in 
patients with STEMI undergoing PPCI. Funding: British Heart Foundation, University College 
London Hospitals/University College London Biomedical Research Centre, Danish Innovation 
Foundation, Novo Nordisk Foundation, TrygFonden. © 2019 The Author(s). Published by Elsevier 
Ltd. This is an Open Access article under the CC BY 4.0 license 
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Article 

Background and objectives: Nixtamalized dry masa flour was supplemented with 5% or 10% dry 
soybean bagasse (SB) and then processed into table tortillas. Proximate chemical composition, 
dietary fiber content, affective sensory analyses of corn tortillas prepared from dry masa flour 
enriched with 5% or 10% dried SB were determined. Also, the in vitro protein digestibility and 
protein digestibility-corrected amino acid score (PDCAAS) of the tortillas were evaluated. Findings: 
Ten per cent SB addition reduced masa hardness by about 32% and chewiness 47% without 
affecting adhesiveness. In terms of rapid viscosity analysis, the addition of incremental levels of SB 
decreased peak and final viscosities 42% and 49%, respectively. The tortilla insoluble and soluble 
dietary fiber contents increased 50% and fourfold, respectively, while the lysine daily requirement 
for preschool infants improved from 45.6% to 67.0% when 10% SB was used. Enriched tortillas 
showed a similar overall acceptance and had improved texture over storage time at room 
temperature (25% less force to rupture compared with the control tortilla stored for the same 
time). Conclusions: The addition of 5% soybean bagasse to nixtamalized corn flour produced masa 
with good machinability and tortillas with better overall acceptance and textural shelf life and a 
product with four times more soluble dietary fiber, 10% less starch and with higher amounts of 
limiting amino acids lysine and tryptophan. The upgraded amino acid balance significantly 
improved PDCAAS from 41% to 59% in the tortilla containing 10% SB. Significance and novelty: 
Soybean bagasse is a viable option to increased fiber and protein quality in nixtamalized corn flour 
tortillas, with a positive impact on texture during shelf life and consumer acceptance. © 2018 
AACC International, Inc. 
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Article 

New results about the indentation properties of cobalt boride layer exposed to a diffusion 
annealing process (DAP) are presented in this study. Initially, the cobalt boride layer (CoB-Co 2 B) 
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. The DAP was conducted on the borided ASTM F1537 alloy 
considering the theoretical values (temperature and exposure time) estimated by a diffusion 
model to dissolve entirely the CoB layer. After that, the distribution of hardness, Young's modulus, 
and residual stresses across the depth of cobalt boride layer, obtained by both treatment 
conditions, were estimated using the depth-sensing Vickers microindentation test at a constant 
load. In addition, Vickers indentation fracture toughness tests were performed on the “pure zone” 
of the CoB layer (obtained by PPBP) considering a range of applied loads between 1.2 and 1.8 N, in 
contrast with the range of applied loads of 3–5 N performed in the cobalt boride layer obtained by 
the PPBP + DAP. Principally, the effect of the DAP resulted in a change of the microstructure of the 
cobalt boride layer and the modification of indentation properties; a distribution of compressive 
residual stresses was estimated along the depth of the cobalt boride layer, which drastically 
modified the fracture resistance to ~ 2.7 MPa m compared with a lower fracture value of ~ 0.5 
MPa m obtained by the cobalt boride layer obtained by PPBP. © 2019 Elsevier Ltd and Techna 
Group S.r.l. 
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Sánchez M., Álvarez-Bernal D. 

Article 

In our study, it was found that solid–liquid extraction solvent influenced the phenolic content in 
leaf extracts of Stevia origanoides, S. ovata and S. viscida. The highest total phenolic and 
flavonoids contents, the highest scavenging activity of 2,2-diphenyl-1-picrylhydrazyl (DPPH•) 
radical, and the highest total antioxidant capacity values were observed when 50% ethanol was 
used. The phenolic compounds identified in the Stevia leaf extracts by high-performance liquid 
chromatography with diode array detection (HPLC-DAD) include phenolic acids such as 
chlorogenic, caffeic, p-coumaric and vanillic acid, as well as flavonoids such as quercetin and 
kaempferol. © 2018, © 2018 Council of Scientific and Industrial Research, Govt. of India. 
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Effect of ultrasound intensification on the supercritical fluid extraction of 
phytochemicals from Agave salmiana bagasse 

Santos-Zea L., Gutiérrez-Uribe J.A., Benedito J. 

Article 

The aim of this work was to evaluate the effect of ultrasound on supercritical fluid extraction for 
the recovery of antioxidants and saponins from agave bagasse as a green extraction technique. 
When a mass load of 0.086 g/cm3 was used, ultrasound effect was not observed, due to sample 
swelling and compaction within the cell. For 0.043 g/cm3, the intensification effect of ultrasound 
was significant (p &lt; 0.05) and its magnitude depended on the transducer geometry. For a 
multiplate transducer geometry, antioxidant capacity increased from 12.18 ± 1.01 to 20.91 ± 1.66 
μmol TE/g; and saponins from 19.05 ± 1.67 to 61.59 ± 1.99 μg/g, when ultrasound was applied. 
Although the amount of bioactives extracted is low, the use of a multiplate transducer design was 
able to intensify the supercritical fluid extraction of phytochemicals from agave bagasse. 
Consequently, this type of transducer can become an alternative for the application of ultrasound 
on the supercritical fluid extraction of other suitable agro-industrial by-products. © 2018 Elsevier 
B.V. 
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Effective and generalizable graph-based clustering for faces in the wild 

Chang L., Pérez-Suárez A., González-Mendoza M. 

Article 

Face clustering is the task of grouping unlabeled face images according to individual identities. 
Several applications require this type of clustering, for instance, social media, law enforcement, 
and surveillance applications. In this paper, we propose an effective graph-based method for 
clustering faces in the wild. The proposed algorithm does not require prior knowledge of the data. 
This fact increases the pertinence of the proposed method near to market solutions. The 
experiments conducted on four well-known datasets showed that our proposal achieves state-of-
the-art results, regarding the clustering performance, also showing stability for different values of 
the input parameter. Moreover, in these experiments, it is shown that our proposal discovers a 
number of identities closer to the real number existing in the data. © 2019 Leonardo Chang et al. 
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Effectiveness of using smart TVs for teaching engineering 

Salcedo R.M., Espinosa M.C.E. 

Article 

The 21st century demands leaders with an array of personal competencies in addition to 
professional knowledge in order to address the world’s coming needs adequately. To produce 
these leaders, the teaching–learning models of universities must evolve, their infrastructures must 
be re-engineered, and the professors’ roles must adapt to these needs. One of the actions 
undertaken in this regard consists of making audiovisual equipment and media become 
supplementary elements of the teacher’s educational work, thus ensuring the rational use of the 
media. This work shows how to use a new trend of information technology and communications 
by using smart TVs for self-rehabilitation. This low-energy-consuming solution as part of the 
educational process provides useful technical aspects, and our outline provides some other ideas 
for incorporating this technology into the teaching–learning process. We propose a rehabilitation 
training system attached to a Smart TV using a device with IoT sensors to create a good home 
environment for those who need treatment of rehabilitation for hand injuries. At the same time, 
we used this approach in our project to engage engineering students to solve a real-world problem 
or answer a complex question in the area of public health. In this paper, we also report the results 
of this work-in-process. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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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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Effects of Jatropha lubricant thermo-oxidation on the tribological behaviour 
of engine cylinder liners as measured by a reciprocating friction test 

Farfan-Cabrera L.I., Gallardo-Hernández E.A., Pérez-González J., Marín-Santibáñez B.M., Lewis R. 

Article 

Bio-lubricants have emerged as a potential and viable way to replace, totally or partially, mineral 
oils due to their effectiveness in the boundary lubrication regime for different applications, 
including, automotive engine operation. However, the effect of thermo-oxidation caused by the 
long-term use of the bio-lubricants on their tribological properties has been scarcely analysed. In 
this work, the effect of thermo-oxidation of Jatropha oil (JO), an engine mineral oil (EMO) and a 
blend made up of 80%vol. EMO and 20%vol. JO (B20) on the tribological behaviour of a simulated 
piston ring/engine cylinder liner interface was studied in reciprocating friction tests at 26 and 100 
°C. The oils were thermally oxidized and characterized in terms of carbonyl compounds, depletion 
of ZDDP additives, changes in kinematic viscosity and viscosity index. Friction coefficients, wear 
rates and scar morphologies were assessed. Thermo-oxidation resulted in significant viscosity 
increases in JO compared to EMO and B20. Also, it generated increased friction coefficients for JO 
and B20. However, they were lower than those for fresh and aged EMO. EMO increased the wear 
rate after thermo-oxidation in contrast to JO. Smearing was generated using most oil samples 
while severe scuffing was only produced by using fresh JO at 100 °C. © 2019 Elsevier B.V. 
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Effects of modulation techniques on leakage ground currents in a grid-tied 
transformerless HB-NPC inverter 

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

Article 

In this paper, a comparative study of modulation techniques used in a transformerless H-bridge 
neutral point clamped (HB-NPC) multilevel inverters is presented. Transformerless inverters, 
usually found in photovoltaic (PV) applications, are more efficient and economically affordable 
than isolated systems. Nevertheless, they may cause leakage ground currents. The latter are 
produced by the stray capacitances formed between the PV panel frame and the ground path. 
There are different ways to overcome the leakage ground current issue in transformerless 
topologies, for instance using topologies that generate almost zero leakage currents, by using 
adequate modulation techniques, by inserting additional filters, and by using adequate control 
schemes, among others. The comparative study, considers five modulation strategies, namely, 
level-shifted pulse-width modulation (PWM), phase-shifted PWM, three-level PWM, two sectors 
hybrid PWM and six sectors hybrid PWM. As it will be demonstrated through the common-mode 
model analysis, the three last modulations strategies are aimed at alleviating the leakage ground 
current issue. In this study, the two sectors hybrid PWM and the six sectors hybrid PWM are 
proposed. These modulation techniques lead to obtaining five output voltage levels keeping the 
RMS value of the leakage currents bounded for the transformerless HB-NPC inverter. © 2019 The 
Institution of Engineering and Technology. 
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Effects of post anthesis foliar application of sodium selenite to soybeans 
(Glycine max): Lipid composition and oil stability 

Escalante-Valdez M.J., Guardado-Félix D., Serna-Saldívar S.O., Barrera-Arellano D., Chuck-
Hernández C. 

Article 

This study aimed at determining whether applying selenium to soybean plants affected 
composition and oil oxidative stability of the seeds. Soybean was cultivated and sodium selenite 
(Selenite) added by foliar application (0, 200, or 300 g Selenite/Ha). Physical and chemical 
characterization was performed on the harvested seeds (thousand seed weight, bulk and true 
densities, fat, fiber, ash, protein, nitrogen free extract and selenium content). Soybean oil was 
tested in terms of Oxidation Induction Time (OIT), fatty acid, tocopherols, phytosterols, density, 
refractive index and saponification and iodine values. All seeds showed similar composition: crude 
fat (around 20%) and crude fiber (from 8.4 to 9.3%). Control seeds and those treated with 200 g 
Selenite/Ha contained higher protein concentration (37%), compared to the 300 g treatment 
(35.9%). All seeds showed similar ash content (7%). OIT values for both treatments were slightly 
lower (from 39.1 to 43.7 min) compared with 45.02 min in the control. Polyunsaturated fatty acids 
were higher for the 300 g Se/Ha (50.2%) compared with 48.2 to 49.4%of the other treatments. All 
samples showed similar phytosterols and tocopherols concentrations. Results showed that OIT 
values maintained an inverse relationship with selenium content, suggesting that foliar fertilization 
enhanced oil oxidation or acted as a pro-oxidant at the applied rates. © 2019 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Effects of post-discharge nitriding on the structural and corrosion properties 
of 4140 alloyed steel 

Medina A., Aguilar C., Béjar L., Oseguera J., Ruíz A., Huape E. 

Article 

In this work, the effect of nitriding on 4140 alloyed steel was investigated by exposing it to a post-
discharge nitriding process at 847 K and holding times of 30, 60 and 90 min. The effects of holding 
time on the microstructural changes were investigated using the scanning electron microscopy, 
high resolution transmission electron microscopy, X-ray diffraction, corrosion test and hardness 
measurements. The results confirmed formation of γ′-Fe 4 N and ε-Fe 3 N phases in compound 
layer in all treatment times. The amount of ε-Fe 3 N phase decreased as the nitriding time 
increased. Samples nitrided during 90 min provided the highest corrosion resistance among all 
holding time. © 2019 Elsevier B.V. 

Medina A., Aguilar C., Béjar L., Oseguera J., Ruíz A., Huape E., (2019). Effects of post-discharge nitriding on 
the structural and corrosion properties of 4140 alloyed steel. Surface and Coatings Technology, vol. 366, pp. 
248-254. ISSN: 2578972.



Effects of pressure-induced density changes in the thermal energy absorbed 
by a micro-encapsulated phase-change material 

Hernández-Cooper E.M., Otero J.A. 

Article 

Density changes produced by pressure increments during melting of a spherically confined phase-
change material have an impact on the thermal energy absorbed by the heat storage unit. Several 
authors have assumed incompressible phases to estimate the volume change of the phase-change 
material and the thermal balance at the liquid–solid interface. This assumption simplifies the 
problem but neglects the contribution of density changes to the thermal energy absorbed. In this 
work, a thermal balance at the interface that depends on the rate of change of the densities and 
on the shape of the container is found by imposing total mass conservation. The rigidity of the 
container is tuned through the coupling constant of an array of springs surrounding the phase-
change material. This way, the behavior of the system can be probed from the isobaric to the 
isochoric regimes. The sensible and latent heat absorbed during the melting process are obtained 
by solving the proposed model through numerical and semi-analytical methods. Comparing the 
predictions obtained through our model, it is found that even for moderate pressures, the 
absorbed thermal energy predicted by other authors can be significantly overestimated. © 2019 
by the authors. 
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Effects of solid-state fungi fermentation on phenolic content, antioxidant 
properties and fiber composition of lime cooked maize by-product (nejayote) 

Acosta-Estrada B.A., Villela-Castrejón J., Perez-Carrillo E., Gómez-Sánchez C.E., Gutiérrez-Uribe J.A. 

Article 

Free forms of phenolic compounds are more rapidly absorbed in the small intestine and 
distributed throughout the body. In nejayote, 85% of total phenolic content are found in bound 
forms. This study proved that solid-state fermentation (SSF) of nejayote solids with four different 
varieties of edible fungi, Aspergillus oryzae, Pleurotus ostreatus (Pearl and Blue) and Hericium 
erinaceus increase free phenolic compounds, antioxidant capacity and soluble dietary fiber (SDF). 
Major increments of 31–325% compared to control were observed in phenolic compounds 
contents after 3 days of fermentation with P. ostreatus Perla. P. ostreatus Perla and Hericium 
erinaceus increased 2 folds the antioxidant capacity compared to unfermented nejayote at day 3 
of fermentation. P. ostreatus Perla also increased SDF by 45.49% at the third day of fermentation. 
Such changes greatly enhance nejayote solids, supporting its potential to be valorized as a 
functional food ingredient. © 2019 Elsevier Ltd 
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Effects of sound elements on growth, viability and protein production yield in 
Escherichia coli 

Acuña-González E., Ibarra D., Benavides J. 

Article 

BACKGROUND: The effect of sound on biological systems has been addressed previously in the 
literature. However, most studies addressing this topic focus on the characterization of the effect 
of frequency on biological systems. In this regard the effect of other soundwave elements has 
been overlooked. In the present work, the effects of frequency, amplitude, duration, intermittence 
and pulse – individually and in combination – were tested with Escherichia coli by measuring 
biomass, viability and recombinant production yield, generating a deeper understanding of the 
effect of sound on bacterial systems. RESULTS: Frequency and duration treatments influenced 
biomass concentration, increasing its value 19% and 44%, respectively, when compared with the 
standard treatment at time 24 h. However, such treatments showed high variability. Amplitude 
had a significant effect on biomass viability, doubling the duration of the exponential phase. 
Concerning protein production, intermittence increased the yield of recombinant protein 1.5 times 
without the contribution of any other sound element. CONCLUSIONS: It was established that 
intermittence and amplitude have a relevant role in protein production yield and viability, 
respectively. Other sound elements such as frequency and duration seem to have effect on 
biomass concentration, although a high variability was observed under those treatments. These 
results contribute to a better understanding of the effect of the sound elements, both individually 
and in combination, on bacterial systems. © 2018 Society of Chemical Industry. © 2018 Society of 
Chemical Industry 
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Effects of the addition of flaxseed and amaranth on the physicochemical and 
functional properties of instant-extruded products 

Tobias-Espinoza J.L., Amaya-Guerra C.S., Quintero-Ramos A., Pérez-Carrillo E., Núñez-González 
M.A., Martínez-Bustos F., Meléndez-Pizarro C.O., Báez-González J.G., Ortega-Gutiérrez J.A. 

Article 

The addition of flaxseed and amaranth on the physicochemical, functional, and microstructural 
changes of instant-extruded products was evaluated. Six mixtures with different proportions of 
amaranth (18.7-33.1%), flaxseed (6.6-9.3%), maize grits (55.6-67.3%) and minor ingredients (4.7%) 
were extruded in a twin-screw extruder. Insoluble and soluble fiber contents in extrudates 
increased as the proportions of amaranth and flaxseed increased. However, the highest flaxseed 
proportion had the highest soluble fiber content (1.9%). Extruded products with the highest 
proportion of flaxseed and amaranth resulted in the highest dietary fiber content and hardness 
values (5.2 N), which was correlated with the microstructural analysis where the crystallinity 
increased, resulting in larger, and more compact laminar structure. The extruded products with 
the highest maize grits proportion had the highest viscosity, expansion, and water absorption 
indexes, and the lowest water solubility index values. The mixtures with amaranth (18.7-22.9%), 
flaxseed (8.6-9.3%), and maize grits (63.8-67.3%) resulted in extruded products with acceptable 
physicochemical and functional properties. © 2019 MDPI Multidisciplinary Digital Publishing 
Institute. All rights reserved. 
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Efficacy and safety of pop-titrated versus fixed-energy trans-scleral diode 
laser cyclophotocoagulation for refractory glaucoma 

Stevenson-Fernandez M.O., Rodriguez-Garcia A., Espino-Barros Palau A., Gonzalez-Madrigal P.M. 

Article 

Purpose: To compare the efficacy and safety of pop-titrated versus fixed-energy diode laser trans-
scleral cyclophotocoagulation (DLTSC) for refractory glaucoma. Methods: This is a prospective, 
interventional, longitudinal, and comparative case–control study. Patients with refractory 
glaucoma treated with pop-titrated DLTSC were compared to a fixed-energy DLTSC control group. 
Variables analyzed included: age, gender, diagnosis, pre- and post-treatment intraocular pressure 
(IOP). Success rate, anti-glaucoma medications reduction, and complications were analyzed at day 
90 post-treatment. Primary success criterion consisted of eyes with a postoperative IOP ≤ 22 
mmHg or a 30% reduction of pre-treatment IOP and managed with topical anti-glaucoma 
medications only. Results: A total of 68 eyes from 67 patients were included for analysis: 30 in the 
pop-titrated group and 38 in the fixed-energy group. Therapeutic success was achieved in 56–72% 
of the pop-titrated group versus 47–52% in the fixed-energy group considering the 3 different 
criteria analyzed (p = 0.23–0.4). There was a 22% (from 4.1 to 3.2 drugs) reduction of anti-
glaucoma medications in the pop-titrated group, compared to 32% (from 3.5 to 2.4 drugs) in the 
fixed-energy group (p = 0.42). Five eyes (13.1%) developed hypotony, all of which belonged to the 
fixed-energy group (p = 0.048). Conclusions: Pop-titrated DLTSC represents an effective and safe 
option for the management of refractory glaucoma. We found no statistically significant difference 
in success rates among both groups. However, there was a significantly higher risk of hypotony in 
eyes treated with the fixed-energy protocol. © 2018, Springer Science+Business Media B.V., part 
of Springer Nature. 
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Efficient quantum-based security protocols for information sharing and data 
protection in 5G networks 

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

Article 

Fifth generation (5G)networks aim at utilizing many promising communication technologies, such 
as Cloud Computing, Network Slicing, and Software Defined Networking. Supporting a massive 
number of connected devices with 5G advanced technologies and innovating new techniques will 
surely bring tremendous challenges for trust, security and privacy. Therefore, secure mechanisms 
and protocols are required as the basis for 5G networks to address this security challenges and 
follow security-by-design but also security-by-operations rules. In this context, new efficient 
cryptographic protocols and mechanisms are needed in order to design and achieve information 
sharing and data protection protocols in 5G networks. In the literature, several security schemes 
based on unproven assumptions of computational complexity and mathematical models were 
proposed. However, the cryptanalysis is able to break most of the existing proposals in the 
presence of several weakest links in the designs. Recently, quantum walks (QWs)have been 
introduced as an excellent mechanism for generating cryptographic keys due to its nonlinear 
chaotic dynamical performance, high sensitivity to initial control parameters, stability and very 
large key space theoretically strong enough to resist various known attacks. This paper firstly 
proposes two efficient hash function mechanisms for 5G networks applications based on QWs, 
namely QWHF-1 and QWHF-2. Then, based on these hash functions, two efficient security 
protocols for securing data in 5G network scenario are proposed. Performance analyses and 
simulation results show that the proposed approaches are characterized with high security, 
efficiency, and robustness against several well-known attacks which nominate them as excellent 
candidates for securing 5G applications. © 2019 Elsevier B.V. 
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Elastic response of lattice arc structures fabricated using curved-layered 
fused deposition modeling 

Cuan-Urquizo E., Espinoza-Camacho J.I., Álvarez-Trejo A., Uribe E., Treviño-Quintanilla C.D., 
Crespo-Sánchez S.E., Gómez-Espinosa A., Roman-Flores A., Olvera-Silva O. 

Article 

The elastic response of arc structures fabricated using curved-layered fused deposition modeling 
was studied using finite element method (FEM). The influence of structural parameters, such as 
subtending angle, overlap between layers and relative density on the mechanical response of such 
structures was studied. The results obtained showed high influence of the overlap between layers. 
The FEM model predicted a range in which the stiffness of such structures can lie. This was 
compared with experimental results, showing good agreement. The samples were further 
characterized microstructurally, revealing more defects for higher values of lattice porosity, 
affecting the structural properties. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Elastic reversible valves on centrifugal microfluidic platforms 

Aeinehvand M.M., Weber L., Jiménez M., Palermo A., Bauer M., Loeffler F.F., Ibrahim F., Breitling 
F., Korvink J., Madou M., Mager D., Martínez-Chapa S.O. 

Article 

Reversible valves on centrifugal microfluidic platforms facilitate the automation of bioanalytical 
assays, especially of those requiring a series of steps (such as incubation) in a single reaction 
chamber. In this study, we present fixed elastic reversible (FER) valves and tunable elastic 
reversible (TER) valves that are easy to fabricate, implement and control. In the FER valve the 
compression of an elastic barrier/patch against a microchamber's outlet prevents the release of 
liquid. The valve sealing pressure was determined by adjusting the engraving depth of the valve-
seat at which the elastic patch was located, this allows to set the sealing pressure during disc 
fabrication. In the TER valve, the patch compression value and sealing pressure is controlled by the 
penetration depth of a plastic screw into the valve-seat. The ER valves prevent liquid flow until the 
centrifugal force overcomes their sealing pressure. Moreover, at a constant spin speed, turning 
the screw of a TER valve reduces its sealing pressure and opens the valve. Therefore, the TER valve 
allows for controlling of the liquid transfer volume at various spin speeds. The FER and TER valves' 
behavior is mathematically described and equations for the prediction of their operation under 
centrifugal forces are provided. As a point-of-care (POC) application of ER valves, we have 
developed a microfluidic disc with a series of TER valves and peptide microarrays for automated 
multiplexed detection of five different proteins from a single serum sample. © The Royal Society 
of Chemistry. 
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ELECTRE TRI-C with hesitant outranking functions: Application to supplier 
development 

Pereira J., De Oliveira E.C.B., Morais D.C., Costa A.P.C.S., Arroyo-López P. 

Article 

ELECTRE TRI, a family of multi-criteria methods used to sort alternatives into preference-ordered 
categories, defines an outranking function to measure the membership degree of an alternative to 
a category, whenever imprecise evaluations are available. Recent extensions use Hesitant Fuzzy 
Sets (HFS) to consider uncertain evaluations. However, deterministic parameters are considered, 
which avoids the application to cases in which non-fuzzy scores and unstable parameters are 
available. In this study, an approach is proposed for: 1) modeling hesitant outranking functions 
originated from unstable parameters provided by several DMs; 2) using the HFS to calculate the 
ELECTRE TRI-C indices; 3) reducing the DMs cognitive effort when they are asked to provide 
information. An application to supplier development is presented by using ELECTRE TRI-C. Results 
are compared by using different HFS aggregation operators and sensitivity analysis shows that a 
robust conclusion can be obtained. Future lines of research are also suggested. © 2019 - IOS Press 
and the authors. All rights reserved. 
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Electric field lines: The implications of students' interpretation on their 
understanding of the concept of electric field and of the superposition 

principle 

Campos E., Zavala G., Zuza K., Guisasola J. 

Article 

A common way to represent an electric field in a course on electricity and magnetism is with the 
electric field line diagram. Some literature claims that students have difficulties understanding this 
representation and relating it to their understanding of the electric field concept. We conducted a 
study at the introductory level that aims to understand the effect of students' interpretation of 
electric field line diagrams on their application of the superposition principle for the electric field. 
The results give some evidence that an incorrect interpretation of the electric field line diagram 
may hinder the understanding of the superposition principle. Students who understand a vector 
representation of a field at a position tend to answer a superposition principle question better. We 
question whether teaching the electric field line representation is productive at the introductory 
level, and we discuss the need to have a representation that helps students reach a better 
understanding of the electric field concept and of the superposition principle. © 2019 American 
Association of Physics Teachers. 
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Electrical resistivity as durability index for concrete structures 

Torres-Acosta A.A., Presuel-Moreno F.J., Andrade C. 

Article 

The potential use of the electrical resistivity (ρ) and the saturated electrical resistivity (ρS) for the 
durability design of new concrete structures and the forecasting for in-service concrete structures 
has been increasing in the past three decades. Many investigations have proven the ease of the 
method and the possibility of it being a quality control/assurance tool during construction of new 
concrete infrastructure. Some previous investigations even consider the ρS test a feasible one to 
remove other, more complicated and expensive tests used in cement-based materials as durability 
indicators; a few of them defined correlations between ρS and the other indexes. The present 
investigation uses published data to determine if empirical correlations exist between ρS and rapid 
chloride permeability (RCP), and between ρS and the apparent chloride diffusion coefficient (DAP). 
A literature search was done on the three durability indexes in question (ρS, RCP, and DAP) and 
some empirical equations were derived. Good empirical correlations were observed for ρS versus 
RCP and ρS versus DAP. The latter correlation, obtained from data of different sources, supported 
that ρS and chloride diffusivity follows the well-defined Einstein law of diffusion with minor 
modifications for cement-based materials. © 2019 American Concrete Institute. All rights 
reserved. 
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Electricity transmission cost allocation and network efficiency: Implications 
for Mexico's liberalized power market 

Bushnell J., Ibarra-Yúnez A., Pappas N. 

Article 

In liberalized electricity markets, the coordination and funding of transmission infrastructure are 
ongoing challenges. The challenge is to establish transmission tariffs that provide signals for 
efficient usage of the existing network and demand for new network capacity. Mexico's liberalized 
electricity market exemplifies the changing responsibilities in transmission planning. Through the 
adoption of locational marginal pricing, the Mexican market is well positioned to capture 
congestion costs and motivate efficient behavior. We highlight some of the potential problems 
that Mexico's currently planned approach and transmission tariffs could raise for generation 
location incentives. A long-term transmission plan can facilitate network optimization, with 
generation following the lead of transmission investment instead of the other way around. © 2019 
Elsevier Ltd 
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Electrocatalytic Activity of Galvanostatically Deposited Ni Thin Films for 
Methanol Electrooxidation 

Salinas-Quezada M.P., Crespo-Yapur D.A., Cano-Marquez A., Videa M. 

Article 

Nickel and nickel-based nanomaterials are an attractive choice to replace noble metals as 
electrocatalysts in alkaline direct alcohol fuel cells (ADAFCs) owing to their lower cost and suitable 
electrocatalytic activity. Among the different synthetic methods available for the production of 
nanostructured materials, galvanostatic electrodeposition offers a fast and simple means of 
fabricating active electrodes. Therefore, thin-layers of nickel were electrodeposited onto 
polycrystalline gold electrodes using constant current pulses from an electrolyte containing 50 mM 
NiSO4. Combined effects of current density pulse and the presence of sulfate or chloride anions in 
the supporting electrolyte on the electrocatalytic activity of the deposited nickel nanostructures 
were studied. The surface concentration of Ni(OH)2 in alkaline medium, evaluated through cyclic 
voltammetry in 0.5M methanol + 1M KOH, was used as a performance parameter together with 
the electrocatalytic intensity, EI, defined as the sum of forward and reverse currents densities in 
methanol electro-oxidation. It was found that highest electrocatalytic activities were obtained 
when using current density pulses close to 4.0 × 10−3A cm−2 in the presence of sulfates, which 
leads to a strong correlation between the electrocatalytic activity for the oxidation of methanol 
and the surface concentration of Ni(OH)2, displaying better properties than their chloride 
counterparts. © 2019 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Electrokinetic assessment of RNase A species and innovative PEG-grafted 
agarose-based resins used in downstream processing of PEGylated proteins 

Ramos-de-la-Peña A.M., Aguilar O. 

Article 

Detailed study of the governing mechanisms of hydrophobic interaction chromatography in 
protein purification plays a key role in the design of separation systems. In our previous work, an 
innovative covalently bonded poly(ethylene glycol) (PEG) to Sepharose® 6B resin was developed. It 
could successfully separate PEGylated ribonuclease A (RNase A) species in a single 
chromatographic step (Hernández-Martínez and Aguilar, 2014), however, its electrokinetic profile 
has not been evaluated. The aim of this work was to study electrokinetics of RNase A species, 
unactivated, activated and activated-PEGylated Sepharose® 6B resins, and 5–40 kDa PEGylated 
resins. Electric potential, mobility and conductivity of resins was determined in presence of 0.025 
M potassium phosphate buffer pH 7.0 supplemented with ammonium sulfate. Scanning electron 
microscopy and infrared spectroscopy techniques were used to characterize the resins. All protein 
and resins surfaces were negatively charged at pH 7.0 and ζ potential was dependent on 
electrolyte ion concentration. Variation in PEG molecular weight caused variation in ζ potential at 
low electrolyte concentrations. Morphology of resins did not change after resin PEGylation, 
however, size of particles ranged between 8–55 μm. These results contribute to electrokinetics 
understanding of RNase A and PEG-grafted resins, providing electric characterization of their 
surfaces, which is essential in the design, improvement and problem-solving in chromatographic 
methods for PEGylated species purification. © 2019 Elsevier B.V. 
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Electrokinetically Driven Exosome Separation and Concentration Using 
Dielectrophoretic-Enhanced PDMS-Based Microfluidics 

Ayala-Mar S., Perez-Gonzalez V.H., Mata-Gómez M.A., Gallo-Villanueva R.C., González-Valdez J. 

Article 

Exosomes are a specific subpopulation of extracellular vesicles that have gained interest because 
of their many potential biomedical applications. However, exosome isolation and characterization 
are the first steps toward designing novel applications. This work presents a direct current-
insulator-based dielectrophoretic (DC-iDEP) approach to simultaneously capture and separate 
exosomes by size. To do so, a microdevice consisting of a channel with two electrically insulating 
post sections was designed. Each section was tailored to generate different nonuniform spatial 
distributions of the electric field and, therefore, different dielectrophoretic forces acting on 
exosomes suspended in solution. Side channels were placed adjacent to each section to allow 
sample recovery. By applying an electric potential difference of 2000 V across the length of the 
main channel, dielectrophoretic size-based separation of exosomes was observed in the device. 
Analysis of particle size in each recovered fraction served to assess exosome separation efficiency. 
These findings show that iDEP can represent a first step toward designing a high-throughput, fast, 
and robust microdevice capable of capturing and discriminating different subpopulations of 
exosomes based on their size. Copyright © 2019 American Chemical Society. 
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Electron-acceptor loadings affect chloroform dechlorination in a hydrogen-
based membrane biofilm reactor 

Lai Y.S., Ontiveros-Valencia A., Coskun T., Zhou C., Rittmann B.E. 

Article 

Chloroform (CF) can undergo reductive dechlorination to dichloromethane, chloromethane, and 
methane. However, competition for hydrogen (H 2 ), the electron-donor substrate, may cause 
poor dechlorination when multiple electron acceptors are present. Common acceptors in 
anaerobic environments are nitrate (NO 3 − ), sulfate (SO 4 2− ), and bicarbonate (HCO 3 − ). We 
evaluated CF dechlorination in the presence of HCO 3 − at 1.56 e − Eq/m 2 -day, then NO 3 − at 
0.04–0.15 e − Eq/m 2 -day, and finally NO 3 − (0.04 e − Eq/m 2 -day) along with SO 4 2− at 0.33 e − 
Eq/m 2 -day in an H 2 -based membrane biofilm reactor (MBfR). When the biofilm was initiated 
with CF-dechlorination conditions (no NO 3 − or SO 4 2− ), it yielded a CF flux of 0.14 e − Eq/m 2 -
day and acetate production via homoacetogenesis up to 0.26 e − eq/m 2 -day. Subsequent 
addition of NO 3 − at 0.05 e − Eq/m 2 -day maintained full CF dechlorination and 
homoacetogenesis, but NO 3 − input at 0.15 e − Eq/m 2 -day caused CF to remain in the reactor's 
effluent and led to negligible acetate production. The addition of SO 4 2− did not affect CF 
reduction, but SO 4 2− reduction significantly altered the microbial community by introducing 
sulfate-reducing Desulfovibrio and more sulfur-oxidizing Arcobacter. Dechloromonas appeared to 
carry out CF dechlorination and denitrification, whereas Acetobacterium (homoacetogen) may 
have been involved with hydrolytic dechlorination. Modifications to the electron acceptors fed to 
the MBfR caused the microbial community to undergo changes in structure that reflected changes 
in the removal fluxes. © 2019 Wiley Periodicals, Inc. 
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Electronic implementation of a dynamical network with nearly identical 
hybrid nodes via unstable dissipative systems 

Anzo-Hernández A., García-Martínez M., Campos-Cantón E., Ontañón-García L.J. 

Article 

This work addresses a circuit architecture for a dynamical network composed of a type of chaotic 
hybrid oscillator based on Unstable Dissipative Systems (UDS). Implementing that system reveals 
the possibility of selecting a network topology with its link attributes. Moreover, from the 
experimental side, we study the practical synchronous collective behaviour phenomena. 
Additionally, based on the theory of dynamical networks, a mathematical model of the circuit is 
described, taking into account the natural tolerance of the electronic components. The network is 
analyzed both numerically and experimentally according to the parameters mismatch between 
nodes. © 2019 Elsevier Ltd 
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Electro-selective fermentation enhances lipid extraction and 
biohydrogenation of Scenedesmus acutus biomass 

Liu Y., Lai Y.-J.S., Barbosa T.S., Chandra R., Parameswaran P., Rittmann B.E. 

Article 

Extraction of lipids from microalgae has been economically and energy prohibitive due to the 
requirement for pretreatment, and the use of toxic solvents in the process has exacerbated the 
problem. Selective Fermentation (SF) helps overcome these problems by selectively biodegrading 
carbohydrate and protein, while conserving lipids. We introduced and evaluated electro-selective 
fermentation (ESF), in which anode respiration in a microbial electrolysis cell (MEC) altered 
fermentation performance in ways that enhanced lipid wet-extraction. Using Scenedesmus acutus 
biomass, we evaluated ESF and compared it to SF. Compared to SF, ESF increased protein 
degradation by 4-fold, even though anode respiration represented <1% of the total electron input. 
Although ESF led to greater loss of total lipids, it improved lipid wet-extraction efficiency using a 
non-toxic solvent by 3-fold. Lipid loss was due to β-oxidation linked to biohydrogenation, and the 
long-chain fatty acid (LCFA) profile shifted from C18:1 to C16:0 and C14:0. Microbial community 
analysis emphasized the presence of protein-degrading bacteria and biohydrogenators in the ESF 
suspension and anode-respiring bacteria (ARB) on the ESF anode. Overall, ESF improved lipid 
extractability and biofuel quality despite current being a small component in the overall COD 
balance. © 2019 Elsevier B.V. 
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Electrospun polycaprolactone fibrous membranes containing Ag, TiO 2 and 
Na 2 Ti 6 O 13 particles for potential use in bone regeneration 

Ramírez-Cedillo E., Ortega-Lara W., Rocha-Pizaña M.R., Gutierrez-Uribe J.A., Elías-Zúñiga A., 
Rodríguez C.A. 

Article 

Biocompatible and biodegradable membrane treatments for regeneration of bone are nowadays a 
promising solution in the medical field. Bioresorbable polymers are extensively used in membrane 
elaboration, where polycaprolactone (PCL) is used as base polymer. The goal of this work was to 
improve electrospun membranes’ biocompatibility and antibacterial properties by adding micro-
and nanoparticles such as Ag, TiO 2 and Na 2 Ti 6 O 13 . Micro/nanofiber morphologies of the 
obtained membranes were characterized by X-ray diffraction, Fourier-transform infrared 
spectroscopy, differential scanning calorimetry, scanning electron microscopy, energy-dispersive 
X-ray spectroscopy and a tensile test. Also, for this study optical microscopy was used to observe 
DAPI-stained cells. Membranes of the different systems were electrospun to an average diameter 
of 1.02–1.76 µm. To evaluate the biological properties, cell viability was studied by growing 
NIH/3T3 cells on the microfibers. PCL/TiO 2 strength was enhanced from 0.6 MPa to 6.3 MPa in 
comparison with PCL without particles. Antibacterial activity was observed in PCL/TiO 2 and 
PCL/Na 2 Ti 6 O 13 electrospun membranes using Staphylococcus aureus bacteria. Bioactivity of 
the membranes was confirmed with simulated body fluid (SBF) treatment. From this study, the 
ceramic particles TiO 2 and Na 2 Ti 6 O 13 , combined with a PCL matrix with micro/nanoparticles, 
enhanced cell proliferation, adhesion and antibacterial properties. The electrospun composite 
with Na 2 Ti 6 O 13 can be considered viable for tissue regenerative processes. © 2019 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Embedded flight control based on adaptive sliding mode strategy for a 
quadrotor micro air vehicle 

Castañeda H., Gordillo J.L. 

Article 

The design of an embedded flight controller for a quadrotor micro air vehicle, which is subject to 
uncertainties and perturbations, is addressed. In order to obtain robustness against bounded 
uncertainties and disturbances, an adaptive sliding mode controller is proposed. The control 
adaptive gains allow using only necessary control to satisfy the task, reducing the chattering effect 
and at the same time reject external perturbations. Furthermore, a stability analysis of the closed-
loop system is given. Finally, simulations and experimental results carried out on a commercial 
micro air vehicle demonstrate the feasibility and advantages of the proposed flight controller. © 
2019 by the authors. 
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Emotional competencies and cognitive antecedents in shaping student’s 
entrepreneurial intention: the moderating role of entrepreneurship 

education 

Fernández-Pérez V., Montes-Merino A., Rodríguez-Ariza L., Galicia P.E.A. 

Article 

This paper focuses on the analytic thinking of emotional competencies and their influence, in 
particular, in shaping university students’ entrepreneurial intentions, backed by an extended 
model of Ajzen’s Theory of Planned Behaviour, and analyses the moderating role of 
entrepreneurial education among the variables under study. The results, derived from an ex-ante 
and ex-post questionnaire addressed to Spanish university students engaged in a compulsory 
entrepreneurship course, were subjected to structural equation modelling analysis. Our findings 
show that entrepreneurship by university students is favoured by the development of their 
emotional competencies, due to the direct influence of the latter in shaping entrepreneurial 
intention and its positive impact on their cognitive antecedents (entrepreneurial attitudes and 
perceived self-efficacy), and suggest that students with a higher degree of emotional 
competencies who receive entrepreneurship education will have a more positive attitude towards 
entrepreneurship and will perceive themselves more capable of becoming entrepreneurs. The 
primary contribution of this paper is to spotlight the use of emotional competencies in 
encouraging entrepreneurship, and to heighten awareness of the positive effect of education on 
emotionally-competent students, a factor that should be taken into account to improve 
entrepreneurship education programmes. © 2017, Springer Science+Business Media New York. 
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Emotional domotics: a system and experimental model development for UX 
implementations 

Navarro-Tuch S.A., Lopez-Aguilar A.A., Bustamante-Bello M.R., Molina A., Izquierdo-Reyes J., Curiel 
Ramirez L.A. 

Article 

The Emotional Domotics (home automation) is a concept that has been one of the main focus of 
our research team seeks to integrate the subject or user of an inhabitable space as central 
element for the modulation and control of the environmental variables in a house automation 
implementation for the life quality improvement and in consequence as a method to reduce 
stress. Even though this project is centered on domotics systems. The development and 
implementations proved useful as a User Experience analysis tool for products and services. The 
research originally proposed working with the analysis of the influence of environmental variables 
on the emotional and physiological response. The first experimental results led to the finding of 
the emotional response time dynamics (Navarro-Tuch et al., in: SAI Intelligent Systems 
Conference. London, pp 567–571, 2016). Such dynamics were important for further design and 
implementation of the testing methodology for response analysis to alternative stimuli. The final 
sections of the work present a final experiment in which the stimuli contemplated were the 
temperature, humidity, light intensity and visual stimuli with the corresponding testing 
methodology implementation. Which led to the final correlation equations for each of five basic 
emotions selected. These equations may allow us to propose an initial plant model for a control 
system to be developed by further research. © 2019, Springer-Verlag France SAS, part of Springer 
Nature. 
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Empirical evidence on the relationship of capital structure and market value 
among Mexican publicly listed companies [Evidencia empírica sobre la 

relación de estructura de capital y valor entre empresas mexicanas listadas 
en bolsa] 

del Rocío Vega Zavala M., Salgado R.J.S. 

Article 

This paper estimates the impact of capital structure changes on the market value of a sample of 69 
non-financial firms listed in the Mexican Stock Exchange, during the period 2004 to 2014. Using 
Pooled Ordinary Least Squares (OLS), Fixed Effects (FE) and Random Effects (RE) regressions, we 
confirm the extensively documented positive influence of leverage on firm value; i.e. there is a 
clearly positive and statistically significant relationship between changes in financial leverage (debt 
ratios and debt to invested capital) and changes in Tobin’s Q (our proxy variable for firm value). 
When the sample is distributed in sub samples of firms with low and high leverage, small and big 
size, low and high profitability, or low and high risk, the financial leverage coefficients vary in 
magnitude and, in the case of debt ratios, remain highly significant. Our main contribution consists 
in the analysis of the estimated parameters, contributing to a better understanding of the impact 
of financial leverage changes on the value of different types of firms. These findings have 
important implications for corporate financial strategies, as well as for portfolio managers’ 
investment choices. ©2019 Universidad Nacional Autónoma de México 
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Endogenous timing with a socially responsible firm 

García A., Leal M., Lee S.-H. 

Article 

This study considers a duopoly model in which a socially responsible (SR) firm competes with a 
private firm by incorporating environmental externality and clean technology. We analyze the 
endogenous market structure where both firms strategically, sequentially, or simultaneously 
decide quantities, which also affect abatement activities. We reveal that depending on the relative 
concerns on environment and consumer surplus, the SR firm can be less or more aggressive in 
production and abatement, and it may earn high profits. Thus, not only the significance of 
externality but also the instrumental conflict of social concerns are crucial factors in determining 
the equilibrium of endogenous timing game. Finally, we indicate that unless the concern for 
externality is high, the simultaneous and sequential move game with SR firm leadership are 
socially desirable. © 2019, Korean Economic Association. All rights reserved. 
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Endothelial senescence is induced by phosphorylation and nuclear export of 
telomeric repeat binding factor 2-interacting protein 

Kotla S., Vu H.T., Ko K.A., Wang Y., Imanishi M., Heo K.-S., Fujii Y., Thomas T.N., Gi Y.J., Mazhar H., 
Paez-Mayorga J., Shin J.-H., Tao Y., Giancursio C.J., Medina J.L.M., Taunton J., Lusis A.J., Cooke J.P., 

Fujiwara K., Le N.-T., Abe J.-I. 

Article 

The interplay among signaling events for endothelial cell (EC) senescence, apoptosis, and 
activation and how these pathological conditions promote atherosclerosis in the area exposed to 
disturbed flow (d-flow) in concert remain unclear. The aim of this study was to determine whether 
telomeric repeat-binding factor 2-interacting protein (TERF2IP), a member of the shelterin 
complex at the telomere, can regulate EC senescence, apoptosis, and activation simultaneously, 
and if so, by what molecular mechanisms. We found that d-flow induced p90RSK and TERF2IP 
interaction in a p90RSK kinase activity-dependent manner. An in vitro kinase assay revealed that 
p90RSK directly phosphorylated TERF2IP at the serine 205 (S205) residue, and d-flow increased 
TERF2IP S205 phosphorylation as well as EC senescence, apoptosis, and activation by activating 
p90RSK. TERF2IP phosphorylation was crucial for nuclear export of the TERF2IP-TRF2 complex, 
which led to EC activation by cytosolic TERF2IP-mediated NF-κB activation and also to senescence 
and apoptosis of ECs by depleting TRF2 from the nucleus. Lastly, using EC-specific TERF2IP-
knockout (TERF2IPKO) mice, we found that the depletion of TERF2IP inhibited d-flow-induced EC 
senescence, apoptosis, and activation, as well as atherosclerotic plaque formation. These findings 
demonstrate that TERF2IP is an important molecular switch that simultaneously accelerates EC 
senescence, apoptosis, and activation by S205 phosphorylation. © 2019 American Society for 
Clinical Investigation. 
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Energy absorption of single and multi-cell profiles under bending load 
considering damage evolution 

Estrada Q., Szwedowicz D., Gutierrez-Wing E., Silva-Aceves J., Rodriguez-Mendez A., Elias-Espinosa 
M., Vergara-Vazquez J., Bedolla-Hernandez J. 

Article 

In this paper, the energy absorption response of single and multi-cell profiles with different cross 
sections under bending load is presented. Emphasis was given to the modeling of damage 
initiation criteria and damage evolution. For this purpose, several discrete models of thin-walled 
structures were developed using Abaqus/Explicit. To obtain reliable results, a numerical study of a 
double-chambered profile under quasi-static three-point bending was conducted and validated 
experimentally. The studied structures included profiles with triangular, square, hexagonal, and 
circular cross-sectional shapes. The beams were fabricated with aluminum alloy EN AW-7108 T6 
and modeled with ductile, shear, and Müschenborn-Sonne forming limit diagram damage 
initiation criteria. From the numerical results, both single and multi-cell profiles show an 
improvement in crashworthiness performance as their cross sections tend to approach a circle. In 
this way, an improvement of up to 80.95% in the crush force efficiency (CFE) parameter was 
obtained. Similarly, the introduction of ribs allowed for an increase in the energy absorption 
performance of the profiles relative to the single structure (non-ribbed). In this sense, an increase 
in specific energy absorption (SEA) and CFE values of up to 40% and 69% was calculated. Relative 
to single profiles, a maximum resistance to bending and an increase in energy absorption are 
observed when the circular cross section is reinforced in the longitudinal and transverse 
directions. Finally, with the improvements found, the design of an impact door beam used in the 
automobile industry is presented and discussed. © IMechE 2018. 
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Energy and CO2 emission relationships in the NAFTA trading bloc: a multi-
regional multi-factor energy input–output approach 

Guevara Z., Molina-Pérez E., García E.X.M., Pérez-Cirera V. 

Article 

The North-America Free Trade Agreement (NAFTA) has brought together the economies of 
Canada, Mexico, and the US into forming one of the largest trading blocs worldwide (within the 
top CO2 emitters). However, the current global protectionist discourse threatens the agreement. 
This paper analyzes the energy and energy-related CO2 emission relationships between NAFTA 
countries in 2014 to gain insights into the climate change implications of current integration and 
the possible cancelation of the agreement. The analysis is performed with a multi-regional version 
of the multi-factor energy input–output model. The results show that NAFTA has not built a single 
integrated energy system, though it has helped reduce energy-related CO2 emissions. Moreover, if 
NAFTA is not revoked, further integration would depend on the capacity of the Mexican energy 
sector to converge to the performance of its trade partners’ energy sectors. Conversely, a broken 
deal would induce negative environmental externalities. © 2018, © 2018 The International Input--
Output Association. 
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Energy balanced localization-free cooperative noise-aware routing protocols 
for underwater wireless sensor networks 

Qadir J., Khan A., Zareei M., Vargas-Rosales C. 

Article 

Owing to the harsh and unpredictable behavior of the sea channel, network protocols that combat 
the undesirable and challenging properties of the channel are of critical significance. Protocols 
addressing such challenges exist in literature. However, these protocols consume an excessive 
amount of energy due to redundant packets transmission or have computational complexity by 
being dependent on the geographical positions of nodes. To address these challenges, this article 
designs two protocols for underwater wireless sensor networks (UWSNs). The first protocol, depth 
and noise-aware routing (DNAR), incorporates the extent of link noise in combination with the 
depth of a node to decide the next information forwarding candidate. However, it sends data over 
a single link and is, therefore, vulnerable to the harshness of the channel. Therefore, routing in a 
cooperative fashion is added to it that makes another scheme called cooperative DNAR (Co-
DNAR), which uses source-relay-destination triplets in information advancement. This reduces the 
probability of information corruption that would otherwise be sent over a single source-
destination link. Simulations-backed results reveal the superior performance of the proposed 
schemes over some competitive schemes in consumed energy, packet advancement to 
destination, and network stability. © 2019 by the authors. 
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Energy-effective cooperative and reliable delivery routing protocols for 
underwater wireless sensor networks 

Ullah U., Khan A., Zareei M., Ali I., Khattak H.A., Ud Din I. 

Article 

Underwater deployed sensors nodes are energy-constrained. Therefore, energy efficiency 
becomes crucial in underwater wireless sensor networks (U-WSNs). The adverse channel corrupts 
the packets and challenges their reliability. To handle these challenges, two routing schemes are 
introduced in this paper. They are effective energy and reliable delivery (EERD) and cooperative 
effective energy and reliable delivery (CoEERD). In EERD, the packets follow single-path routing 
and the best forwarder node is selected using a weight function such that packets are transferred 
via the reliable paths with low energy usage. Packet transfer via a single route in EERD has, 
however, compromised reliability as the undersea links bear harshness and unpredictability. 
Therefore, the CoEERD scheme adds cooperative routing to EERD, in which a relay node is 
introduced between a source–destination pair. The destination requests the relay when the 
packets it gets from the source are corrupted beyond a threshold value. Selection of weight 
function is unique and considers many factors to ensure low energy usage with reliability while 
considering nodes for data transfer. This also helps in selecting a single relay node rather than 
many relays in the conventional cooperative routing model. Based on simulation results, the EERD 
and CoEERD protocols have improved performance in energy usage, reliable packet transfer and 
delay. c 2019 by the authors. 
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Engagement in the course of programming in higher education through the 
use of gamification 

Rojas-López A., Rincón-Flores E.G., Mena J., García-Peñalvo F.J., Ramírez-Montoya M.S. 

Article 

Programming learning in college education is hard for students. Consequently, strategies are 
required to boost significant learning as well as sustained motivation during the delivery of the 
course. For this reason, the following investigation determines if the didactic strategy of 
gamification encourages engagement in a university level programming course. The article 
presents two interventions that took place during the period of January to April 2017 and January 
to April 2018 in a University of Mexico using the challenge-based gamification pedagogical 
strategy. This strategy supports the Werbach and Hunter methodology. The dynamics were 
emotional, social, and progressive and were conducted through challenge and opportunities 
mechanics. The components were points, badges, avatars, and a leaderboard. In both 
interventions, surveys were used to know the acceptance of the strategy on behalf of the 
students, and a meta-evaluation instrument was applied after the first intervention with the 
purpose of strengthening and improving the didactic strategy. The main conclusion of this work 
indicates that gamification in the classroom contributed to improve the engagement with the 
students to succeed in solving the challenges successfully; therefore, the pedagogical strategy 
under scrutiny can be applied to other subjects. © 2019, Springer-Verlag GmbH Germany, part of 
Springer Nature. 
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Engineering a naturally-derived adhesive and conductive cardiopatch 

Walker B.W., Lara R.P., Yu C.H., Sani E.S., Kimball W., Joyce S., Annabi N. 

Article 

Myocardial infarction (MI) leads to a multi-phase reparative process at the site of damaged heart 
that ultimately results in the formation of non-conductive fibrous scar tissue. Despite the 
widespread use of electroconductive biomaterials to increase the physiological relevance of 
bioengineered cardiac tissues in vitro, there are still several limitations associated with 
engineering biocompatible scaffolds with appropriate mechanical properties and 
electroconductivity for cardiac tissue regeneration. Here, we introduce highly adhesive fibrous 
scaffolds engineered by electrospinning of gelatin methacryloyl (GelMA) followed by the 
conjugation of a choline-based bio-ionic liquid (Bio-IL) to develop conductive and adhesive 
cardiopatches. These GelMA/Bio-IL adhesive patches were optimized to exhibit mechanical and 
conductive properties similar to the native myocardium. Furthermore, the engineered patches 
strongly adhered to murine myocardium due to the formation of ionic bonding between the Bio-IL 
and native tissue, eliminating the need for suturing. Co-cultures of primary cardiomyocytes and 
cardiac fibroblasts grown on GelMA/Bio-IL patches exhibited comparatively better contractile 
profiles compared to pristine GelMA controls, as demonstrated by over-expression of the gap 
junction protein connexin 43. These cardiopatches could be used to provide mechanical support 
and restore electromechanical coupling at the site of MI to minimize cardiac remodeling and 
preserve normal cardiac function. © 2019 Elsevier Ltd 
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Engineering functionalized chitosan-based sorbent material: Characterization 
and sorption of toxic elements 

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

Article 

The present study reports the engineering of functionalized chitosan (CH)-based biosorbent 
material. Herein, a two-step reaction was performed to chemically modify the CH using 1,4-bis(3-
aminopropyl) piperazine to incorporate nitrogen basic centers for cations sorption from the 
aqueous environment. The resultant functionalized chitosan-based sorbent material was 
designated as CH-ANP and characterized using various analytical techniques, including elemental 
analysis, Fourier-transform infrared spectroscopy (FTIR), 13C NMR (in solid-state), X-ray 
diffraction, and thermal analysis. Then, the newly engineered CH-ANP was employed for the 
removal of copper, lead, and cadmium in the aqueous medium. Langmuir sorption isotherm 
analysis revealed that the highest sorption abilities achieved were 2.82, 1.96, and 1.60 mmol g-1 
for copper, cadmium, and lead, respectively. Linear and nonlinear regression methods were 
deployed on the sorption data to study the behavior of the Langmuir, the Freundlich, and the 
Temkin sorption isotherms. Among the four different forms, the Langmuir isotherm type 1 fit well 
to the experimental data as compared to the other models. It also showed the lowest values of 
error, and a higher correlation coefficient than the Freundlich and Temkin models; thus it was the 
best fit with the experimental data compared to the latter two models. In conclusion, the findings 
suggest that chemically modified novel materials with enhanced Lewis basic centers are useful and 
promising candidates for the sorption of various toxic cations in aqueous solution. © 2019 by the 
authors. 
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Engineering SU(1, 1) ⊗ SU(1, 1) vibrational states 

Huerta Alderete C., Morales Rodríguez M.P., Rodríguez-Lara B.M. 

Article 

We propose an ideal scheme for preparing vibrational SU(1, 1) ⊗ SU(1, 1) states in a two-
dimensional ion trap using red and blue second sideband resolved driving of two orthogonal 
vibrational modes. Symmetric and asymmetric driving provide two regimes to realize quantum 
state engineering of the vibrational modes. In one regime, we show that time evolution 
synthesizes so-called SU(1, 1) Perelomov coherent states, that is separable squeezed states and 
their superposition too. The other regime allows engineering of lossless 50/50 SU(2) beam splitter 
states that are entangled states. These ideal dynamics are reversible, thus, the non-classical and 
entangled states produced by our schemes might be used as resources for interferometry. © 
2019, The Author(s). 

Huerta Alderete C., Morales Rodríguez M.P., Rodríguez-Lara B.M., (2019). Engineering SU(1, 1) ⊗ SU(1, 1) 
vibrational states. Scientific Reports, vol. 9. ISSN: 20452322.



Enhanced production and identification of antioxidants in in vitro cultures of 
the cacti Mammillaria candida and Turbinicarpus laui 

Reyes-Martínez A., Antunes-Ricardo M., Gutiérrez-Uribe J., Santos-Díaz M.S. 

Article 

Cacti are an important source of metabolites but present limitations for their commercial 
exploitation, like slow growth and a decrease of wild populations. An alternative to obtain their 
biocompounds without affecting the natural environment are the in vitro culture techniques. We 
established in vitro cultures from Mammillaria candida Scheidweiler and Turbinicarpus laui Glass 
and Foster and used different stresses to increase metabolites and antioxidant activity. The 
cultures were exposed to 1.25% polyethylene glycol to induce a moderate drought stress, 50 g L 
−1 sucrose to generate an osmotic stress, chitosan (1.25 to 5 mg mL −1 ) to simulate a biotic 
attack, or to UV light. Chitosan was the best elicitor improving 1.5 times the concentration of 
phenolics, 9 to 10 times the content of flavonoids and betalains, and 16% the antioxidant activity 
in M. candida suspensions. In T. laui suspensions, this elicitor duplicates the flavonoids content 
and antioxidant activity. The antioxidant levels in elicited suspensions increased 5 to 10 times in 
relation to plant tubercles. Eleven compounds were identified in M. candida suspensions being 
digalloyl rhamnoside and epicatequin gallate the most abundant; in the T. laui suspensions, 16 
compounds were detected and the most abundant were 17-decarboxi neobetanin and derivatives 
of luteolin. Thus, cacti in vitro culture is an efficient system to obtain high level of metabolites of 
biological interest. © 2019, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Enhancement of anti-inflammatory and antioxidant activities of prickly pear 
fruits by high hydrostatic pressure: A chemical and microstructural approach 

Gómez-Maqueo A., García-Cayuela T., Welti-Chanes J., Cano M.P. 

Article 

Prickly pears were submitted to high hydrostatic pressure (HHP) (pressure: 100, 350 and 600 MPa; 
temperature: 17–34 °C; time: come-up time (CUT) and 5 min) to enhance their health potential by 
increasing the extractability of bioactive compounds. Phenolics, betalains and ascorbic acid were 
analyzed by high performance liquid chromatography (HPLC) and spectrophotometry in peels and 
in pulps to determine their contribution to in-vitro bowel-related antioxidant (oxygen radical 
absorbance capacity; ORAC) and anti-inflammatory activities (hyaluronidase inhibition and nitric 
oxide radical scavenging activity). Antioxidant activity in Pelota and Sanguinos pulps increased 81.1 
and 68.2% at 350 MPa/5 min, respectively, and correlated with the increase of phenolic acids, 
isorhamnetin glucosyl-rhamnosyl-rhamnoside (IG1) and isorhamnetin glucosyl-rhamnoside (IG5). 
Anti-inflammatory activity increased 85.7 and 117.5% in Pelota and Sanguinos pulps, respectively, 
at 600 MPa/CUT and correlated with the increase of isorhamnetin glucosyl-rhamnosyl-pentoside 
(IG2), isorhamnetin glucosyl-pentoside (IG4) and IG5. Industrial relevance: Prickly pears are 
potential sources of low-cost functional foods because they are rich in valuable bioactive 
compounds. However, these are only partially bioaccessible because they compartmentalized 
within cellular structures and bound to cell walls. By processing with high hydrostatic pressure, we 
can obtain fruit products with a higher bioactive content. This potentially enhances bowel-related 
antioxidant and anti-inflammatory activities. These results take us one step closer to the 
prevention of chronical diseases with the consumption of our everyday foods. The use of non-
thermal technologies for the enhancement of health potential in vegetable foods could result in a 
useful tool for the development of the novel foods of the 21st century. © 2019 Elsevier Ltd 
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Enhancement of anti-inflammatory and antioxidant metabolites in soybean 
(Glycine max) calluses subjected to selenium or UV-light stresses 

Mata-Ramírez D., Serna-Saldívar S.O., Antunes-Ricardo M. 

Article 

Soybean is an important source of protein and other metabolites with proved biological effects, 
but its commercial exploitation represents a limitation to obtain high amount of these 
metabolites. Abiotic stresses such as salinity stress or ultraviolet radiation can induce the 
accumulation of secondary metabolites in different crops. Selenium incorporation has played an 
important role in food research due to its function as indirect antioxidant while UV-light had been 
employed due to its significant effect on production of metabolites in vegetable systems. This 
study focused on the quantification and bioactivity evaluation of isoflavonoids, valued active 
metabolites, in soybean calluses submitted to abiotic stresses. Thus, sodium selenite was added to 
callus growth media culture at 5, 10 or 20 mg L−1 and independently, two different exposure 
levels of UVC-light were employed (30 or 60 min). Sodium selenite stress induced changes in 
isoflavonoids content and profile increasing genistein and glycitein approximately 11% and 15%, 
respectively, compared to the control. UVC-light stress increased genistein-O-glucoside and 
genistein-O-glucosyl-malonate up to 122% and 196%, respectively. The anti-inflammatory and 
antioxidant activity of the soybean callus were measured. Concentrations of 5 and 10 mg L−1 of 
selenium treatments showed higher nitric oxide inhibition (57.8% - 55.2%). Calluses stressed with 
10 mg L−1 of sodium selenite induced about 26.9% higher cellular antioxidant activity compared to 
the control treatment. This research shows that sodium selenite supplementation or exposition to 
UVC-light induced different phytochemical and bioactivity profiles. in vitro culture of soybean is an 
efficient strategy to obtain high level of bioactive secondary metabolites. © 2019 
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Enhancing the performance of energy harvesting sensor networks for 
environmental monitoring applications 

Zareei M., Vargas-Rosales C., Anisi M.H., Musavian L., Villalpando-Hernandez R., Goudarzi S., 
Mohamed E.M. 

Article 

Fast development in hardware miniaturization and massive production of sensors make them cost 
efficient and vastly available to be used in various applications in our daily life more specially in 
environment monitoring applications. However, energy consumption is still one of the barriers 
slowing down the development of several applications. Slow development in battery technology, 
makes energy harvesting (EH) as a prime candidate to eliminate the sensor’s energy barrier. EH 
sensors can be the solution to enabling future applications that would be extremely costly using 
conventional battery-powered sensors. In this paper, we analyze the performance improvement 
and evaluation of EH sensors in various situations. A network model is developed to allow us to 
examine different scenarios. We borrow a clustering concept, as a proven method to improve 
energy efficiency in conventional sensor network and brought it to EH sensor networks to study its 
effect on the performance of the network in different scenarios. Moreover, a dynamic and 
distributed transmission power management for sensors is proposed and evaluated in both 
networks, with and without clustering, to study the effect of power balancing on the network end-
to-end performance. The simulation results indicate that, by using clustering and transmission 
power adjustment, the power consumption can be distributed in the network more efficiently, 
which result in improving the network performance in terms of a packet delivery ratio by 20%, 
10% higher network lifetime by having more alive nodes and also achieving lower delay by 
reducing the hop-count. © 2019 by the authors. 
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Enhancing the settling time estimation of a class of fixed-time stable systems 

Aldana-López R., Gómez-Gutiérrez D., Jiménez-Rodríguez E., Sánchez-Torres J.D., Defoort M. 

Article 

In this paper, we provide a new nonconservative upper bound for the settling time of a class of 
fixed-time stable systems. To expose the value and the applicability of this result, we present four 
main contributions. First, we revisit the well-known class of fixed-time stable systems, to show the 
conservatism of the classical upper estimate of its settling time. Second, we provide the smallest 
constant that the uniformly upper bounds the settling time of any trajectory of the system under 
consideration. Third, introducing a slight modification of the previous class of fixed-time systems, 
we propose a new predefined-time convergent algorithm where the least upper bound of the 
settling time is set a priori as a parameter of the system. At last, we design a class of predefined-
time controllers for first- and second-order systems based on the exposed stability analysis. 
Simulation results highlight the performance of the proposed scheme regarding settling time 
estimation compared to existing methods. © 2019 The Authors International Journal of Robust 
and Nonlinear Control Published by John Wiley & Sons, Ltd. 
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Enrichment of solution-processable single-walled carbon nanotubes for 
flexible nanoelectronics 

Asghari A., Ulloa Castillo N.A., Segura-Cardenas E., Sustaita A.O., Park W., Yoon A., Ahn E.C. 

Article 

Here we fabricate solution-processable single-walled carbon nanotubes that feature enhanced 
dispersion in solvents while still affording excellent structural integrity, which is examined by 
adopting both the microscopic (scanning electron microscopy) and spectroscopic (Raman 
spectroscopy) characterization techniques. The controlled functionalization is key to producing the 
electronic grade carbon nanotubes that exhibit the G-to-D peak ratio easily exceeding 10 when 
deposited as a thin-film by spin coating. A comparative study is conducted to further investigate 
the effect of the deposition method (spin coating versus drop casting), the chemical treatment 
(functionalization), and the substrate (rigid substrates such as SiO2 or glass, and flexible substrates 
such as polyimide) on the structural properties of carbon nanotubes. Additionally, a low-cost inkjet 
printing method enables us to study the current-voltage characteristics of carbon nanotube thin-
films of varying channel lengths, and the measured electrical resistivity values approach those of 
moderately doped semiconducting materials (in the range of 10-3 Ωm). This study suggests that 
upon the mild acid treatment, the single-walled carbon nanotubes possess the potential to 
advance flexible nanoelectronics. © 2019 IOP Publishing Ltd. 
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Entrepreneurship competencies in energy sustainability MOOCs 

Beltrán Hernández de Galindo M.J., Romero-Rodriguez L.M., Ramirez Montoya M.S. 

Article 

Purpose: Massive open online courses (MOOCs) have been gaining popularity as non-formal 
lifelong learning educational platforms. However, they have been criticized for their low 
completion rate and low ability for networking. The purpose of this paper is to analyze how 
incorporating entrepreneurial competencies in MOOCs develops attributes of educational 
innovation and collaborative projects. Design/methodology/approach: The research followed a 
three-stage process: in first stage, a comprehensive literature review was conducted to identify 
dimensions of entrepreneurial skills and attributes of educational innovation in MOOCs. In the 
second stage, a quantitative study was carried out, based on the analysis of pre- and post-test 
surveys taken by a sample of 6,517 participants. In the last stage, the interaction analysis 
model/computer-mediated communication analysis model was applied through qualitative 
analysis, using the MAXQDA tool to identify if entrepreneurship opportunities were generated in 
the interactions within the discussion forums of the MOOCs. Findings: The results show that the 
analyzed MOOCs have an overall completion rate of 12.55 per cent, above the average of the rates 
found in the literature review. However, only 14.29 per cent of the participants expressed at least 
one opportunity to generate ventures related to the topics of energy in the discussion forums. 
Practical implications: This research could help instructional designers and universities to consider 
the inclusion of entrepreneurship issues in the design of MOOCs’ content and to encourage more 
activities that promote networking among participants, to identify business potential from the 
educational materials. Originality/value: This research is one of the very few studies on 
entrepreneurship competencies in MOOCs to understand how the inclusion of issues related to 
entrepreneurship in MOOCs can generate a positive impact on participants. © 2019, Martha de 
Jesús Beltrán Hernández de Galindo, Luis M. Romero-Rodriguez and Maria Soledad Ramirez 
Montoya. 
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Epigenetics in non-small cell lung carcinomas 

Peralta-Arrieta I., Armas-López L., Zúñiga J., ávila-Moreno F. 

Article 

Objective. To perform a systematic review of the main epigenetic aberrations involved in non-
small cell lung carcinomas' (NSCLC) diagnosis, progression, and therapeutics. Materials and 
methods. We performed a systematic review of the scientific literature on lung cancer epigenetics, 
focusing on NSCLC. Results. Several advances in the molecular study of classical epigenetic 
mechanisms and massive studies of lung cancer epigenome have contributed relevant new 
evidence revealing that various molecular complexes are functionally influencing genetic-
epigenetic and transcriptional mechanisms that promote lung tumorigenesis (initiation, 
promotion, and progression), and are also involved in NSCLC therapy-resistance mechanisms. 
Conclusion. Several epigenetic complexes and mechanisms must be analyzed and considered for 
the design of new and efficient therapies, which could be fundamental to develop an integrated 
knowledge to achieve a comprehensive lung cancer personalized medicine. © Instituto Nacional 
de Salud Pública. 
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Eruptive palmoplantar lesions induced by capecitabine: Report of a case 
evaluated with dermoscopy [Lesiones eruptivas palmoplantares inducidas 

por capecitabina: informe de un caso evaluado con dermatoscopia] 

García-Lozano J.A., Ocampo-Candiani J., González-Ramírez R.A. 

Article 

Capecitabine is a prodrug used primarily as a chemotherapeutic agent. Despite its good tolerance, 
it has several adverse effects, including the appearance of eruptive nevi. We present the case of a 
patient, with a history of EC IV breast adenocarcinoma and superficial extension melanoma, which 
developed 2 weeks after the start of therapy with capecitabine multiple eruptive palmoplantar 
pigmented lesions, with diverse benign dermatoscopic patterns. With the increasing incidence of 
solid tumors, these agents are being more used. It is important that the treating physician knows 
its adverse effects and apply non-invasive diagnostic tools like dermoscopy to avoid unnecessary 
biopsies. © 2019 Publicaciones Permanyer. All rights reserved. 
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Estimation of Safety and Quality Losses of Foods Stored in Residential 
Refrigerators 

Rodriguez-Martinez V., Velazquez G., Massa-Barrera S., Welti-Chanes J., Fagotti F., Torres J.A. 

Article 

This article overviews the technological evolution of residential refrigerators, key national and 
international regulations covering them, and summarizes the information available to estimate the 
quality and safety deterioration in foods and beverages stored in them. At present, the national 
and international government standardized performance tests used to assess residential 
refrigerators focus on energy consumption. Efforts by refrigerator manufacturers to consider the 
impact of temperature fluctuation, temperature recovery, extreme ambient temperature, door 
openings, and other factors affecting temperature control and, thus, food safety and quality need 
to be harmonized, validated, and implemented as official standardized tests. Published predictive 
models here summarized, and describing microbial growth and other product degradation 
mechanisms, could be combined with energy efficiency evaluations in future science-based 
regulations seeking a balance between energy consumption and food preservation. While 
numerous mathematical models are available, this review identified a serious lack of model 
parameter values to allow a combined assessment of energy consumption and food preservation 
in residential refrigerators. Much of past research has focused on temperature abuse effects and, 
thus, not applicable to estimating food preservation under the prevailing temperatures in 
residential refrigerators. Particularly urgent is the data on the microorganisms’ response at 
multiple temperature levels, allowing the development of secondary models to assess the 
temperature effect on the safety and quality of a diverse but representative pool of products. New 
standardized testing procedures could then be developed to guide the design of new residential 
refrigerators minimizing food waste and the frequency of foodborne diseases while meeting 
energy consumption requirements. © 2019, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Estrous cycle classification through automatic feature extraction 

Hernandez G.H., Toral L.D., Del Roćio Ochoa Montiel M., Gomez E.Z., Sossa H., Flores A.B., Collazo 
F.R., Luna R.R. 

Article 

We study and propose, for the first time, an autonomous classification of the estrous cycle (the 
reproductive cycle in rats). This cycle consists of 4 stages: Proestrus, Estrus, Metestrus, and 
Diestrus. The short duration of the cycle in rats makes them an ideal model for research about 
changes that occur during the reproductive cycle. Classification is based on the cytology shown by 
vaginal smear. For this reason, we use manual and automatic feature extraction; these features 
are classified with support vector machines, multilayer perceptron networks and convolutional 
neural networks. A dataset of 412 images of the estrous cycle was used. It was divided into two 
sets. The first contains all four stages, the second contains two classes. The first class is formed by 
the stages Proestrus and Estrus and the second class is formed by the stages Metestrus and 
Diestrus. The two sets were built to solve the main problems, the research of the reproductive 
cycle and the reproduction control of rodents. For the first set, we obtained 82% of validation 
accuracy and 98.38% of validation accuracy for the second set using convolutional neural 
networks. The results were validated through cross-validation and F1 metric. © 2019 Instituto 
Politecnico Nacional. All rights reserved. 
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Europe's income convergence and the latest global financial crisis 

Cabral R., Castellanos-Sosa F.A. 

Article 

This paper examines the effects of the 2008 financial crisis on economic growth and convergence 
across European countries from 1973 to 2012. Employing cross-sectional and dynamic panel data 
techniques, the results show that the global financial crisis has brought a greater absolute 
convergence rate rather than divergence, affected richer members more heavily and, presumably, 
allowed less developed members to recover more quickly. We find evidence that creating the 
European Union has contributed toward economic growth and convergence; meanwhile, no 
similar evidence is found concerning the European Monetary Union. Moreover, we present 
evidence that both the average output per capita and the rate of convergence during the financial 
crisis fell around 7%. © 2019 University of Venice 
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Evaluación del entendimiento de gráficas de cinemática utilizando un test de 
opción múltiple en español 

Zavala G., Barniol P., Tejeda S. 

Article 

The “Test of Understanding of Graphs in Kinematics (TUG-K)”, is the most important multiple-
choice test designed to date to evaluate the understanding of university students in kinematics 
graphs. In this study, we present a significant modification of this test in Spanish. We administered 
the test to 124 students who finished a mechanics-based course in a private Mexican university. 
The four objectives of this article are: (1) to present the test in Spanish and its redesign process, 
(2) to show that it is a reliable evaluation instrument with adequate discriminatory power, (3) to 
present a detailed analysis of students’ understanding on the concepts evaluated in the test, and 
(4) to establish specific recommendations, based on the previous analyzes, for the instruction of 
these concepts. In this way, this article offers a comprehensive analysis of understanding 
difficulties, research-based recommendations and the test available in the Appendix that can be 
used by researchers in the field of physics education, and by teachers who teach the subject of 
graphics of kinematics in physics courses in Spanish-speaking countries. © 2019 Sociedad 
Mexicana de Fisica. All rights reserved. 
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Evaluacion del entendimiento de ondas mecanicas utilizando un test de 
opcion multiple en espanol 

Barniol P., Zavala G. 

Article 

The "Mechanical Waves Conceptual Survey (MWCS)", is the most important multiple-choice test 
designed to date to evaluate the understanding of university students in four themes of 
mechanical waves: propagation, superposition, reflection, and standing waves. In this study, we 
present a significant modification of this test in Spanish. We administered the test to 418 students 
who finished a course that covers the topics tested by the survey in a private Mexican university. 
The four objectives of this article are: (1) to present the test in Spanish and its redesign process, 
(2) to show that it is a reliable evaluation instrument with adequate discriminatory power, (3) to 
present a detailed analysis of students' understanding on the concepts evaluated in the test, and 
(4) to establish specific recommendations, based on the previous analyzes, for the instruction of 
these concepts. In this way, this article offers a comprehensive analysis of understanding 
difficulties, research-based recommendations and the test available in the appendix that can be 
used by researchers in the field of physics education, and by teachers who teach the subject of 
mechanical waves in physics courses in Spanish-speaking countries. © 2019 Sociedade Brasileira 
de Fisica. 
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Evaluation of carbon and water policies in the optimization of water 
distribution networks involving power-desalination plants 

Munguía-López A.D.C., González-Bravo R., Ponce-Ortega J.M. 

Article 

This paper presents an optimization approach for water distribution networks. The system 
includes power-desalination plants as well as taxes and tax credits applied to carbon emissions 
and water management. To find the optimal design of the system, the profit is maximized, 
whereas the impact of economic penalties and compensations on environmental and social 
functions is analyzed. The model considers energy and water demands for distinct users 
(domestic, agricultural and industrial), which can be satisfied by using fossil fuels, biofuels, solar 
energy, water storage tanks, water from natural sources (aquifers and dams) as well as water and 
energy generated in dual-purpose power plants. A water management problem in the Sonoran 
Desert from Mexico is addressed as a case study. Results show important economic benefits, 
reduction in emissions and generation of jobs, especially when carbon tax credits are involved. 
With the greatest compensation, the avoided emissions are 59,984 ton CO2/year, likewise, the 
maximum values for the number of jobs and profit are attained (12,647 generated jobs and 1635 
MM$/year). Similarly, water taxes and tax credits contribute to finding high profit values as well as 
benefits in the environmental functions, such as reductions in water extractions and rises in the 
recharge of aquifers. For instance, with the highest tax, the water extraction decreases to 179 × 
106 m3/year (104 × 106 m3/year lower than the reference case) and the recharges of two of the 
aquifers evaluated in the case study achieve their maximum values (75 × 106 and 73 × 106 
m3/year). © 2018 Elsevier Ltd 
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Evaluation of graphical understanding of derivatives and definite integral 
using a multiple-choice test in Spanish [Evaluación del entendimiento gráfico 
de derivada e integral definida mediante un examen en castellano de opción 

múltiple] 

Dominguez A., Barniol P., Zavala G. 

Article 

The paper presents a multiple-choice exam that evaluates the graphic interpretation of the 
concept of derivative as slope and of the concept of definite integral as area under the curve. It 
also shows that the exam is a reliable evaluation instrument, and a quantitative analysis of the 
students' understanding of the concepts evaluated in the exam is done. The instrument consists of 
16 multiple-choice questions, written in Spanish and it comes from a previously validated English 
version for kinematics. The exam was applied to 140 freshman engineering students at a Mexican 
university. The exam complies with the reliability statistical tests and has discriminatory power. It 
was observed that the participants have serious difficulties in the graphical understanding of the 
concepts. It is concluded that the various analyzes carried out, the given recommendations and 
the exam can be used with confidence by professors and researchers of engineering and sciences 
in Spanish-speaking countries. © Centro de Informacion Tecnologica. 

Dominguez A., Barniol P., Zavala G., (2019). Evaluation of graphical understanding of derivatives and definite 
integral using a multiple-choice test in Spanish [Evaluación del entendimiento gráfico de derivada e integral 
definida mediante un examen en castellano de opción múltiple]. Formacion Universitaria, vol. 12, pp. 41-56. 
ISSN: 7185006.



Evaluation of sanitation strategies and initiatives implemented in Mexico 
from community capitals point of view 

Turrén-Cruz T., García-Rodríguez J.A., López Zavala M.Á. 

Article 

Sanitation is fundamental to human development and well-being. For developing countries, such 
as Mexico, one of the greatest long-term challenges is to treat all the wastewater generated. 
Several projects have been implemented to achieve this goal, but, due to the idiosyncrasies of 
local people, they have failed. This study aims to analyze both, previous and current sanitation 
strategies and initiatives that are implemented in Mexico. Through the analysis of data reported 
by the literature, using the Community Capitals Framework (CCF) and focusing on human factors, 
the data was analyzed to identify whether communities are being considered to guarantee the 
success of the technologies and resources implemented. Besides the lack of information, it was 
understood that, despite the governance efforts to provide sanitation, the task remains 
incomplete; some top priority drivers, such as population growth and water supply, seem to 
define the progress or decline in providing quality basic sanitation services. Using the CCF, it was 
observed that financial, political, and built (infrastructural) are being prioritized over the human, 
social, cultural, and natural capitals. Therefore, it is important to highlight the communities' point 
of view on the development and decision making of projects and public policies, not just for 
sanitation but also for common well-being. © 2019 by the authors. 
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EVAR Approach for Abdominal Aortic Aneurysm with Horseshoe Kidney: A 
Multicenter Experience 

Fabiani M.A., González-Urquijo M., Riambau V., Vaquero Puerta C., Mosquera Arochena N.J., 
Varona Frolov S., Maldonado T.S. 

Article 

Background: Horseshoe kidney is a congenital abnormality, with an incidence of 0.25% of the total 
population. Only 0.12% of patients who undergo an abdominal aortic aneurysm repair might also 
have a coexisting horseshoe kidney. We present a series of 10 cases auspiciously treated with an 
endovascular approach along with their respective patient evolutions. A review of the literature is 
also presented. Materials and Methods: A retrospective review of the medical records (January 
2004–December 2013) of 10 patients with abdominal aortic aneurysms and horseshoe kidney 
treated with endovascular repair was done. Patients were treated at 6 different centers in 3 
different countries. Demographics, clinical status, medical history, anatomical morphology of the 
aneurysms and kidneys, as well as surgical outcomes were all analyzed. Results: The median age 
was 67.5 years (range 47–81), and the median aortic aneurysmal diameter was 57 mm (49–81 
mm). A total of 35 arteries provided renal perfusion. There were 13 right renal arteries and 13 left 
renal arteries, all successfully preserved, with 9 isthmus arteries covered. Median hospital stay 
consisted of 3.5 days (1–14 days). All aortic aneurysms were successfully excluded with no 
endoleaks, hematomas, wound infections, or renal failure. During a median follow-up of 7 years, 3 
patients died of myocardial infarction 7 years after endovascular aortic repair (EVAR), and the 
other 7 patients are doing well, with a median aneurysm reduction size sac of 16.5 mm. 
Conclusions: Endovascular repair is a safe and efficient endovascular option for the treatment of 
patients presenting concomitant aortic aneurysm and horseshoe kidney, with excellent short- and 
medium-term outcomes. To our knowledge, our study represents the largest series of cases with 
horseshoe kidney successfully treated via EVAR without significant complications. © 2019 Elsevier 
Inc. 
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Evolutionary observer ensemble for leak diagnosis in water pipelines 

Navarro A., Delgado-Aguiñaga J.A., Sánchez-Torres J.D., Begovich O., Besançon G. 

Article 

This work deals with the Leak Detection and Isolation (LDI) problem in water pipelines based on 
some heuristic method and assuming only flow rate and pressure head measurements at both 
ends of the duct. By considering the single leak case at an interior node of the pipeline, it has been 
shown that observability is indeed satisfied in this case, which allows designing an observer for the 
unmeasurable state variables, i.e., the pressure head at leak position. Relying on the fact that the 
origin of the observation error is exponentially stable if all parameters (including the leak 
coefficients) are known and uniformly ultimately bounded otherwise, the authors propose a bank 
of observers as follows: taking into account that the physical pipeline parameters are well-known, 
and there is only uncertainty about leak coefficients (position and magnitude), a pair of such 
coefficients is taken from a search space and is assigned to an observer. Then, a Genetic Algorithm 
(GA) is exploited to minimize the integration of the square observation error. The minimum 
integral observation error will be reached in the observer where the estimated leak parameters 
match the real ones. Finally, some results are presented by using real-noisy databases coming 
from a test bed plant built at Cinvestav-Guadalajara, aiming to show the potentiality of this 
method. © 2019 by the authors. 
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Evolutionary-based tailoring of synthetic instances for the Knapsack problem 

Plata-González L.F., Amaya I., Ortiz-Bayliss J.C., Conant-Pablos S.E., Terashima-Marín H., Coello 
Coello C.A. 

Article 

The assessment of strengths and weaknesses of a solver is often limited by the diversity of the 
cases where it is tested upon. As such, it is paramount to have a versatile tool which finds the 
problem instances where such a solver excels/fails. In this manuscript, we propose to use an 
evolutionary algorithm for creating this tool. To validate our approach, we conducted several tests 
on four heuristics for the knapsack problem. Although, the process can be extended to other 
domains with relatively few changes. The tests cover different sets of instances, both favoring the 
performance of one heuristic while hindering that of the remaining ones, and vice versa. To 
further test our evolutionary-based model, we also apply it on a recent approach that combines 
the strengths of different heuristics to improve its performance (usually referred to as a hyper-
heuristic). We show that it is possible to tailor instances in which even this more complex model 
excels/fails. Throughout our approach, a researcher can test a solver under different kinds of 
scenarios, delving deeper into the conditions that make it perform well/poorly. Therefore, we 
recommend using the proposed approach as a means to grasp better insights about strengths and 
weaknesses of different solvers. © 2019, The Author(s). 
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Ex vivo manufactured neutrophils for treatment of neutropenia-A process 
economic evaluation 

Torres-Acosta M.A., Harrison R.P., Csaszar E., Rito-Palomares M., Brunck M.E.G. 

Article 

Neutropenia is a common side-effect of acute myeloid leukemia (AML) chemotherapy 
characterized by a critical drop in neutrophil blood concentration. Neutropenic patients are prone 
to infections, experience poorer clinical outcomes, and require expensive medical care. Although 
transfusions of donor neutrophils are a logical solution to neutropenia, this approach has not 
gained clinical traction, primarily due to challenges associated with obtaining sufficiently large 
numbers of neutrophils from donors whilst logistically managing their extremely short shelf-life. A 
protocol has been developed that produces clinical-scale quantities of neutrophils from 
hematopoietic stem and progenitor cells (HSPC) in 10 L single-use bioreactors (1). This strategy 
could be used to mass produce neutrophils and generate sufficient cell numbers to allow decisive 
clinical trials of neutrophil transfusion. We present a bioprocess model for neutrophil production 
at relevant clinical-scale. We evaluated two production scenarios, and the impact on cost of goods 
(COG) of multiple model parameters including cell yield, materials costs, and process duration. The 
most significant contributors to cost were consumables and raw materials, including the cost of 
procuring HSPC-containing umbilical cord blood. The model indicates that the most cost-efficient 
culture volume (batch size) is ~100 L in a single bioreactor. This study serves as a framework for 
decision-making and optimization strategies when contemplating the production of clinical 
quantities of cells for allogeneic therapy. © 2019 Torres-Acosta, Harrison, Csaszar, Rito-Palomares 
and Brunck. 
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Exceptional points of any order in a single, lossy waveguide beam splitter by 
photon-number-resolved detection 

Quiroz-Juárez M.A., Perez-Leija A., Tschernig K., Rodríguez-Lara B.M., Magaña-Loaiza O.S., Busch 
K., Joglekar Y.N., León-Montiel R.J. 

Article 

Exceptional points (EPs) are degeneracies of non-Hermitian operators where, in addition to the 
eigenvalues, the corresponding eigenmodes become degenerate. Classical and quantum photonic 
systems with EPs have attracted tremendous attention due to their unusual properties, topological 
features, and an enhanced sensitivity that depends on the order of the EP, i.e., the number of 
degenerate eigenmodes. Yet, experimentally engineering higher-order EPs in classical or quantum 
domains remain an open challenge due to the stringent symmetry constraints that are required for 
the coalescence of multiple eigenmodes. Here, we analytically show that the number-resolved 
dynamics of a single, lossy waveguide beam splitter, excited by N indistinguishable photons and 
post-selected to the N-photon subspace, will exhibit an EP of order N 1. By using the well-
established mapping between a beam splitter Hamiltonian and the perfect state transfer model in 
the photon-number space, we analytically obtain the time evolution of a general N-photon state 
and numerically simulate the system’s evolution in the post-selected manifold. Our results pave 
the way toward realizing robust, arbitrary-order EPs on demand in a single device. © 2019 Chinese 
Laser Press. 
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Excess Burden of Taxation and Environmental Policy Mix with a Consumer-
Friendly Firm 

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

Article 

This study examines the environmental policy mix of tradable emission permits and emission taxes 
in a duopoly model with a consumer-friendly firm. We analyse the interplay of the two policies 
and the welfare consequences in the presence of excess burden of taxation. We show that an 
emission tax can be redundant when both the excess burden of taxation and the degree of 
consumer friendliness are insignificant. However, when the excess burden of taxation is 
significant, tradable permits policy with tax treatment should be applied to enhance welfare in the 
presence of a consumer-friendly firm. Finally, under the tax revenue-neutral case where the 
excess burden of taxation does not matter, the environmental policy mix is also efficient if the 
degree of consumer friendliness is sufficiently high. © 2019 Japanese Economic Association 
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Exchange rate exposure of Latin American firms: Empirical evidence 

Santillán-Salgado R.J., Núñez-Mora J.A., Aggarwal R., Escobar-Saldivar L.J. 

Article 

We study the exchange rate exposure of 776 listed Latin American firms from Argentina, Brazil, 
Chile, Colombia, Mexico and Peru, during 2009-2016. Regressing stock returns with domestic 
exchange rate changes and stock market returns as explanatory and control variables, 
respectively, and correcting for Classical Linear Regression assumptions violations, leaving aside 
non-significant regressions, the narrowed sample includes 139 regressions. The results confirm 
that for all countries except Colombia, and for all economic sectors considered, average exchange 
rate coefficients are negative, highly statistically significant, and economically significant. 
Additional Panel Data Analysis tests confirm these findings. Published studies on Latin American 
firms’ currency exposure have not used a sophisticated methodology nor applied it to as large a 
set of firms as has been done here. Our results suggest that Latin American firms are mostly 
domestic in their businesses, providing important guidance for economic development policies. © 
2019 Elsevier B.V. 
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Experience of the hernia and wall department in the management of 
abdominal wall endometriosis for 9 years [Experiencia del departamento de 
hernias y pared en el manejo de endometriosis de pared abdominal durante 

9 años] 

Ramos‑Mayo A.E., Gil‑Galindo G. 

Article 

Background: Abdominal wall endometriosis is a rare pathological entity. It presents as a tumor 
with pain, erythema, which worsens with Valsalva maneuvers. Objective: To show the experience 
and results in the management of the department of hernias and abdominal wall in a hospital of 
second level and to present review of the literature. Method: The files of patients treated in the 
department of hernias and abdominal wall, surgically treated with preoperative clinical and 
postoperative histopa‑ thological diagnosis of abdominal wall endometriosis were taken. The data 
was described using measures of central tendency and percentages. Results: Twenty‑nine patients 
were identified, with an average age of 32.75 years, 68.9% reported cyclic catamenial pain 
associated with a tumor in the abdominal wall; a preoperative clinical diagnosis of abdominal wall 
endometrio‑ sis was made in 89.75%. Only one patient was reported with histopathological 
diagnosis of fibrolipoma. The totality of the patients referred cesarean section as previous surgery. 
No recurrences were reported. Conclusions: Abdominal wall endometriosis is the presence of 
ectopic endometrial tissue in any layer of the abdominal wall. Patients with this diagnosis are 
referred to the general surgeon presenting a tumor, however, the preoperative diagnosis rate is 
erroneous in most cases. Abdominal wall ultrasound is useful in diagnosis; tomography and 
magnetic resonance determine the extent of the disease. The treatment must be related to the 
extension of the disease and its recurrence is associated with the presence of positive margins. © 
2019 Publicaciones Permanyer. All rights reserved. 
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Experiential learning at Lean-Thinking-Learning Space 

Garay-Rondero C.L., Rodríguez Calvo E.Z., Salinas-Navarro D.E. 

Article 

This research paper presents a proposal for a learning model that extends the availability of 
resources for training and development of professional skills in the field of Lean Manufacturing. 
This research arises due to the lack and current limitations of effective teaching models for the 
development of professional competencies. The importance of this educational innovation 
proposal lies in being a unique reference frame of its type. This offers cutting-edge methods for 
optimization and process improvement tools, while developing general and disciplinary 
competencies in the area of industrial engineering. The notion of learning is presented in a context 
of real-world experiences to develop relevant competencies in real businesses settings for 
manufacturing and services. This work presents a literature review on competency-based 
education, experiential learning and challenge-based learning. Therefore, a background 
explanation of the proposed learning model and a learning space called Lean-Thinking-Learning 
Space are elaborated. Additionally, an experiment carried out to measure the development of 
competencies is showed in terms of comparing the teaching results of a course in two different 
learning spaces; namely, a traditional classroom and the proposed experiential learning space. The 
results of this investigation reflect an increase of 29% in the level of attainment of competencies 
observed in the experiential learning space proposed in this research work. © 2019, The Author(s). 
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Experimental and numerical evaluation of resilience and toughness in AISI 
1015 steel welded plates 

Almaguer-Zaldivar P.M., Estrada-Cingualbres R.A., Pérez-Rodríguez R., Molina-Gutiérrez A. 

Article 

The mechanical characterization of the engineering materials is always a topic of interest to 
engineers and researchers. The objective of this work is to study the butt welded joint resilience 
and toughness by means of the tensile test and the numerical simulation. The specimens were 
fabricated by welding two plates of AISI 1015 steel with an E6013 electrode. An algorithm of the 
numerical integration based on the trapezoid method that allowed calculating the resilience and 
toughness as the area under the stress - strain curve was implemented. The algorithm was 
validated by comparing the numerical results of the resilience with those obtained by the 
analytical method. The results show that the resilience and the toughness values computed with 
the experimental stress - strain curve, they have correspondence with the same values calculated 
with the numerical simulation. © 2019 Revista Facultad de Ingeniería, Universidad de Antioquia. 
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Exploring behavioral branding: managing convergence of brand attributes 
and vogue 

Rajagopal A. 

Article 

Purpose: This paper aims to address a fundamental research question on behavioral branding, as 
how behavioral branding experience in reference to self-congruence, brand attributes and vogue 
leads to a positive influence on behavioral branding. Design/methodology/approach: This study is 
based on the qualitative information gathered from 25 purposively selected respondents using 
semi-structured research interviews in the Mexico City. The respondents belonged to the young 
executive segment within the age group of 20-40, who had trendy knowledge of fashion accessory 
brands and exhibited behavior toward buying high profile consumer brands. The respondents 
were located in the northern (Roma Sur) and southern (Coyoacan) municipalities of Mexico City 
representing 28 per cent male and 72 per cent female sample population. Findings: Brands 
following the vogue in the market engage consumers emotionally toward its use and public 
expressions. The effect of vogue in fashion accessories was found to be greater for women. This 
effect influences personality traits, and comparison of appearance and social status. Brand 
attributes reveal a set of characteristics that identify the physical character and personality traits 
of the brand, congruent with the consumer emotions through which consumers identify 
themselves. Brand personality traits include brand image, responsiveness and trust among 
consumers. Consumer brand knowledge during the survey was explored in reference to the 
behavioral branding by gathering answers to what consumers identified as their favorite fashion 
accessory brands. Consumer perception on brand image, perceived use value and societal 
recognition to the brand drive the brand attachment feeling among consumers. Consumers 
personify the brands at an accelerated pace, and they get associated to these brands. Research 
limitations/implications: Like many other empirical studies, this study also has some limitations in 
reference to the research methodology, sampling, data collection and generalization of the 
findings. As this study is qualitative in nature, there are possibilities of subjectivity in the 
responses, which might not be compatible with the quantitative data, if researched with such 
methodology. Practical implications: This study prompts specific managerial implications allowing 
managers with insights to better understand the consumer perceptions on fashion brands, vogue 
and the cognitive dimensions in adopting the behavioral brands of the fashion industry. The study 
demonstrates that the process of co-creation of fashion brands, and setting up vogue in the 
society is based on the social needs and consumer engagement in the vogue. Originality/value: 
There is paucity of qualitative research literature on brand behavior in reference to hispanic 
consumers in general and in reference to Mexican consumer in particular. Hence, this paper 
contributes to the existing literature. There are not many empirical studies that have addressed 
these questions either in isolation, or considering the interrelationship of the above factors. The 
determinants of brand behavior analyzed in this study can be further explored broadly with the 
consumer value and lifestyle management. © 2019, Emerald Publishing Limited. 
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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 international atmospherics: The impact on shopping behaviors 
based on the language of the lyrics of music played in global apparel retailers’ 

stores 

Toldos M.P., González E.M., Motyka S. 

Article 

Purpose: Previous research has demonstrated that, in retail settings, music has some of the largest 
effects on consumer behavior. However, it is still unknown how the language of the lyrics (native 
vs foreign) affects consumer behavior. In order to address this gap in retail atmospherics, the 
purpose of this paper is to examine the differential effects of the language of the lyrics of the 
music played and explain the interactions between the music language and volume. 
Design/methodology/approach: The data were obtained from a field study conducted in an 
apparel store and from 241 shoppers speaking Spanish as their native language. The study 
involved the manipulation of language of the lyrics of music played in the store (native vs foreign). 
Findings: Results indicate that customers in a non-English speaking country are more likely to 
make purchases when music is played in English, which fits with the store’s global image. This 
effect is mediated by time spent in the store. Practical implications: For managers of global 
apparel brands, the results suggest that English music may be a good option to increase time spent 
in the store and subsequent purchases. This is especially attractive as music is an atmospheric cue 
that can be easily modified at less expense than other atmospheric cues. Originality/value: This 
work is the first to demonstrate that fitting the language of the lyrics of music in an international 
retail store to a global brand image affects consumer behavior. Furthermore, it demonstrates that 
atmospherics research may not directly transfer to non-English speaking countries. © 2019, 
Emerald Publishing Limited. 
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Expression dynamics of autophagy-related genes in the cattle tick 
Rhipicephalus microplus during embryonic development and under 

increasing larval starvation 

González Castillo C., Ortuño Sahagún D., Martínez Velázquez M. 

Article 

Rhipicephalus microplus is a hematophagous ectoparasite that significantly affects parasitized 
cattle. As a one-host tick its entire life cycle consists of free-living and parasitic forms. Its 
extraordinary ability to survive during prolonged off-host periods has been related to the process 
of cytoplasmic degradation called autophagy. In order to deepen our understanding of this process 
during R. microplus non-parasitic stages, we determined the expression dynamics of a set of five 
autophagy-related genes (ATG genes) during embryonic development and over an increasing larval 
starvation period of 50 days. We found two apparent successive waves of ATG genes 
transcriptional activation, which paralleled key embryonic changes such as cellularization and 
organogenesis, as well as nutrient utilization. Moreover, during increasing larval starvation, ATG 
genes were up-regulated cyclically every 10–15 days. Taken together, our results suggest that 
autophagy is playing a major role in embryo development and energy metabolism during 
starvation in R. microplus. © 2019, Springer Nature Switzerland AG. 
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Expression levels of the γ-glutamyl hydrolase I gene predict Vitamin B9 
content in potato tubers 

Robinson B.R., Salinas C.G., Parra P.R., Bamberg J., Diaz de la Garza R.I., Goyer A. 

Article 

Biofortification of folates in staple crops is an important strategy to help eradicate human folate 
deficiencies. Folate biofortification using genetic engineering has shown great success in rice grain, 
tomato fruit, lettuce, and potato tuber. However, consumers’ skepticism, juridical hurdles, and 
lack of economic model have prevented the widespread adoption of nutritionally-enhanced 
genetically-engineered (GE) food crops. Meanwhile, little effort has been made to biofortify food 
crops with folate by breeding. Previously we reported >10-fold variation in folate content in 
potato genotypes. To facilitate breeding for enhanced folate content, we attempted to identify 
genes that control folate content in potato tuber. For this, we analyzed the expression of folate 
biosynthesis and salvage genes in low- and high-folate potato genotypes. First, RNA-Seq analysis 
showed that, amongst all folate biosynthesis and salvage genes analyzed, only one gene, which 
encodes γ-glutamyl hydrolase 1 (GGH1), was consistently expressed at higher levels in high- 
compared to low-folate segregants of a Solanum boliviense Dunal accession. Second, quantitative 
PCR showed that GGH1 transcript levels were higher in high- compared to low-folate segregants 
for seven out of eight pairs of folate segregants analyzed. These results suggest that GGH1 gene 
expression is an indicator of folate content in potato tubers. © 2019 by the authors. 
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Expression of amino acid converting enzymes and production of volatile 
compounds by Lactococcus lactis IFPL953 

Gómez de Cadiñanos L.P., García-Cayuela T., Martínez-Cuesta M.C., Peláez C., Requena T. 

Article 

Lactococcus lactis contains a large number of key enzymes responsible for the formation of 
volatile compounds characteristic of cheese flavour. In the present work we have investigated the 
expression of genes codifying amino acid converting enzymes (AACE) and the formation of volatile 
compounds by L. lactis IFPL953 and its mutant lacking the hydroxy acid dehydrogenase PanE (L. 
lactis IFPL953ΔpanE). The growth in absence of isoleucine was the main induction factor in the 
expression of araT, bcaT, panE, and kivD. The expression of the gdh gene of L. lactis IFPL953ΔpanE 
increased remarkably during the stationary growth phase, particularly under isoleucine and valine 
starvation conditions. L. lactis IFPL953ΔpanE showed an enhanced formation of 2- and 3-
methylbutanal and their corresponding alcohols and an increase in the formation of ketones. 
These findings contribute to a better knowledge of L. lactis AACE regulation and its potential 
application in cheese flavour formation. © 2019 Elsevier Ltd 
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Expression of estrogen receptor beta (ERβ) and its prognostic value in pleural 
mesothelioma 

Rodríguez-Cid J.R., García-Acevedo O., Benjamin-Contreras J., Bonilla-Molina D., Flores-
Mariñelarena R.R., Martínez-Barrera L., Alatorre-Alexander J.A., Sanchez-Ríos C.P., del Rosario 

Flores-Soto M., Santillan-Doherty P.J., Peña-Mirabal E.S. 

Article 

Methods: This was a retrospective single center study that analyzed the response of malignant 
pleural mesothelioma with an expression of ERβ to first-line chemotherapy. The study included 
patients with pleural mesothelioma pathologically confirmed between 2013 and 2016 at the 
National Institute for Respiratory Disease (INER), who underwent an immunohistochemistry assay 
for ERβ (mouse monoclonal antibody PPG5/10). The primary endpoint was the response to 
chemotherapy based on RECIST 1.1 according to the ERβ expression; secondary outcomes were 
the overall survival (OS) and progression-free survival (PFS). Results: We included 22 patients, 
regarding the expression of ERβ, 17 (77.2%) patients had high or moderate degree, while 5 (22.7%) 
had low degree or null expression. The response to treatment as by RECIST 1.1, 12 (54.5%) had 
partial response, 5 (22.7%) had stable disease, and 3 (13.6%) had progression. None of the 
patients had a complete response. Of those who had a partial response, 9 (75%) had a high or 
moderate degree of ERβ expression in tumor cells, and 3 (25%) had a low or null degree of 
expression. Conclusions: High and moderate expression of ERβ group with advanced clinical stage 
malignant pleural mesothelioma was associated with a tendency of higher OS and better response 
to chemotherapy treatment resulting in longer PFS although statistical significance was not 
achieved. © Journal of Thoracic Disease. All rights reserved. 
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Extended second central moment approach to detect turn-to-turn faults in 
power transformers 

Esponda H., Vázquez E., Andrade M.A., Guillén D., Johnson B.K. 

Article 

This study describes an extended approach to the differential protection of power transformers to 
identify turn-to-turn faults based on the second central moment (SCM). The proposal uses the 
differential currents as the input signals to the algorithm. Differential currents are filtered and 
normalised to allow the proposed algorithm to be independent of the transformer parameters 
(power, reactance, connection etc.). Then, the SCM magnitude of the differential currents is 
computed and compared with an established threshold to detect the internal faults. If the SCM 
magnitude exceeds the limit, an internal fault is detected. Otherwise, the event is determined as a 
transient event or steady state. The proposed algorithm was implemented in MATLAB and was 
tested on a three-phase system using a Real-Time Digital Simulator. For laboratory experiments, a 
real 55-kVA transformer setup was used to validate the effectiveness of the algorithm. The 
algorithm successfully identified turn-to-turn faults from steady state, as well as during 
transformer energisations, in over 1000 cases. © The Institution of Engineering and Technology 
2019. 
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Factores asociados con deterioro cognitivo en una cohorte mexicana 
multicéntrica de Parkinson: estudio transversal comparativo 

Martínez-Ramírez D., Cervantes-Arriaga A., Garza-Brambila D., Salinas-Barboza K., Isaís-Millán S., 
Anaya-Escamilla A., Velázquez-Ávila E.S., Banegas-Lagos A., Gonzalez-Cantú A., Rodríguez-Violante 

M. 

Article 

Introduction: Cognitive impairment is common in Parkinson's disease and represents a risk for 
dementia. Identifying associated factors will help implement early interventions and study its 
progression. Objective: To identify factors associated with cognitive impairment. Method: Cross-
sectional study of 306 subjects with Parkinson's disease who were assessed for 12 months. 
Demographics and clinical variables were analyzed as explanatory variables, and cognitive 
impairment as outcome variable. Significant variables were used to construct a cognitive 
impairment predictive model. Results: Cognitive impairment was reported in 43.8%. Female 
gender (p = 0.001, odds ratio [OR] = 1.77), age at diagnosis (p < 0.001, mean deviation [MD] = 5.7), 
level of education (p < 0.001, MD = -2.9), disease duration (p = 0.003, MD = 1.7), MDS-UPDRS part 
III score (p < 0.001, MD = 9.7), presence of anxiety (p = 0.007, OR = 2.11), hallucinations (p = 0.029, 
OR = 2.27) and freezing of gait (p = 0.048, OR = 1.91) were predictors for cognitive impairment. 
The use of type B monoamine oxidase inhibitors was associated with less cognitive impairment (p 
= 0.001). Conclusions: Predictive factors that were consistent with those previously reported were 
identified. Prospective studies are required in order to clarify the effect of type B monoamine 
oxidase inhibitors on cognition. Copyright: © 2019 Permanyer.Introducción: El deterioro cognitivo 
en Parkinson es común y representa un riesgo para demencia. Identificar los factores asociados 
ayudará a implementar intervenciones tempranas y estudiar la progresión del deterioro cognitivo. 
Objetivo: Identificar factores asociados con deterioro cognitivo. Método: Estudio transversal de 
306 sujetos con Parkinson evaluados durante los últimos 12 meses. Se estudiaron variables 
demográficas y clínicas como explicativas y el deterioro cognitivo como desenlace. Las variables 
significativas se utilizaron para construir un modelo predictor de deterioro cognitivo. Resultados: 
El 43.8 % reportó deterioro cognitivo. El sexo femenino (p = 0.001, RM = 1.77), edad al diagnóstico 
(p < 0.001, desviación media [DM] 5.7), escolaridad (p < 0.001, DM −2.9), duración de enfermedad 
(p = 0.003, DM 1.7), puntuación en MDS-UPDRS parte III (p < 0.001, DM 9.7), presencia de 
ansiedad (p = 0.007, RM = 2.11), de alucinaciones (p = 0.029, RM = 2.27) y congelamientos de la 
marcha (p = 0.048, RM = 1.91) fueron predictores para deterioro cognitivo. El uso de inhibidores 
-monoamina-oxidasa tipo B se asoció con menor deterioro cognitivo (p = 0.001). Conclusiones: Se 
identificaron factores predictores consistentes con lo reportado previamente. Se requieren 
estudios prospectivos para aclarar el efecto de los inhibidores monoamina-oxidasa tipo B en la 
cognición. 
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Factors affecting the induction of UV protectant and lipid productivity in 
Lyngbya for sequential biorefinery product recovery 

Chandra R., Das P., Vishal G., Nagra S. 

Article 

With objective to design cyanobacterial biorefinery, taking Lyngbya as a model organism, a detail 
sequential protocol has been developed for production of UV protectant and lipids. This study 
addresses ultra violet radiations (UVR), exposure time of UVRT, nitrogen stress, salinity, oxidative 
stress to produce UV protectant and lipid in cyanobacteria. To evaluate these parameters a design 
of experiment (DOE; using a 2 k design) was performed. Based on chemical solubility property of 
UV protectant in form of mycosporine like amino acid (MAAs) and lipids were extracted. 
Quantitative and qualitative assay of UV protectant was confirmed by spectrophotometric 
scanning and Fourier-transform infrared spectroscopy and lipid through fatty acid methyl esters 
analysis. Nitrogen abundance and high oxidative stress is helpful in the synthesis of UV protectant. 
This study concluded, UV exposure is good strategy to induce synthesis of UV protectant and 
saturated lipid productivity. This biorefinery approach encourages economical and 
environmentally sustainable options. © 2019 Elsevier Ltd 
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Factors Associated With Knowledge and Comfort Providing Palliative Care: A 
Survey of Pediatricians in Mexico 

Zuniga-Villanueva G., Ramirez-GarciaLuna J.L., Weingarten K. 

Article 

Background: Lack of education and training in palliative care has been described to be one of the 
most important barriers to pediatric palliative care implementation. Objective: To examine what 
factors determine the degree of knowledge and level of comfort Mexican pediatricians have 
providing pediatric palliative care. Methods: A questionnaire that assessed palliative care concepts 
was developed and applied online to Mexican pediatricians, both generalists and specialists. 
Results: A total of 242 pediatricians responded. The majority had not received palliative care 
education (92.6%) and felt uncomfortable discussing palliative needs with patients and families 
(92.1%). The mean score of the questionnaire was 6.8 (±1.4) of 10 correct answers. Knowledge in 
palliative care was associated with exposure to oncologic patients (P =.01) and previous palliative 
care education (P =.02) but inversely related to the pediatrician’s age (P =.01). Comfort addressing 
patient’s palliative care needs was associated with knowledge in palliative care (P <.01), exposure 
to oncologic patients (P =.03), and previous education in palliative care (P =.02). Conclusions: 
Although Mexican pediatricians have basic knowledge of palliative care concepts, they do not feel 
comfortable addressing palliative care needs, suggesting that the main barrier for implementing 
palliative care is not the lack of knowledge but rather feeling uncomfortable when addressing 
these issues with patients and families. Educational programs should incorporate strategies that 
could help physicians develop comfort in approaching palliative care patients. © The Author(s) 
2019. 
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FACTORS INFLUENCING ACHIEVEMENT OF LOW-DENSITY LIPOPROTEIN 
CHOLESTEROL GOALS IN MEXICO: THE INTERNATIONAL CHOLESTEROL 

MANAGEMENT PRACTICE STUDY 

Bello-Chavolla O.Y., Aguilar-Salinas C.A. 

Article 

Background: The International Cholesterol Management Practice Study is a multinational 
collaborative effort to describe the effectiveness of the lipid-lowering therapy (LLT) as well as the 
main barriers to achieve the low-density lipoprotein cholesterol (LDL-C) goals. Objective: The 
objective of the study was to investigate factors associated with the achievement of LDL-C goals in 
Mexico using real-life data. Methods: This was a cross-sectional observational study from 18 
physicians across different health facilities in Mexico, who provided information about their 
practices between August 2015 and August 2016. We included patients treated for ≥3 months 
with any LLT in whom LDL-C measurement on stable LLT was available for the previous 12 months. 
Results: We included 623 patients with a mean age of 59.3 ± 12.7 years; 55.6% were women. The 
mean LDL-C value on LLT was 141.8 ± 56.1 mg/dL. At enrollment, 97.4% of patients were receiving 
statin therapy (11.3% on high-intensity treatment). Only 24.8% of the very-high cardiovascular 
(CV) risk patients versus 26.4% of the high risk and 52.4% of the moderate risk patients achieved 
their LDL-C goals. Independent factors associated with non-achievement of LDL-C goal were statin 
intolerance, overweight and obesity, abdominal obesity, female sex, high CV risk, use of public 
health-care service, metabolic syndrome, type 2 diabetes, and hypertriglyceridemia. Higher-level 
of education was associated with a lower risk of not achieving LDL-C goals. Conclusions: 
Achievement of LDL-C goals is suboptimal in Mexico, especially in patients with the highest CV risk. 
The main barriers to achieve the goal are easily detectable. Implementation of LLT should be 
adapted to the patient's needs and profile. Copyright: © 2019 Permanyer. 
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Factors influencing junior high school student’s health in Baja California, 
Mexico [Factores que influyen en la salud de los estudiantes de secundaria en 

Baja California, México] 

González V.C., Macías J.C.R. 

Article 

INTRODUCTION. In Mexico, health was established as a right in 1983. Since then, with the 
objective of reducing problems, diseases and risk situations that are present in the Mexican 
population, schools have been the subject of public health policies. As part of these policies, topics 
of social relevance, including health, were included in the Basic Education curriculum, with the 
purpose of addressing the problems that students present in this subject and in order to promote 
a culture of prevention. However, there is a lack of empirical evidence of the degree of compliance 
and results of the mentioned national policy. Thus, the study aimed to explore the knowledge, 
practices and context variables that influence the health of junior high school students in Baja 
California. METHOD. Two instruments were applied to 14.545 third-year junior high school 
students who were enrolled in the 2014-2015 school year of the five municipalities of Baja 
California. The first instrument was a health knowledge exam called the Exit Exam for Basic 
Education in the Area of Health (EXEEBAS for short in Spanish). The second one, a context 
questionnaire which included a section called You and your health that examined health practices. 
The analysis technique that was used to determine the factors that influence the students’ health 
was the modeling of structural equations. RESULTS. The correct diet, eating practices, a healthy 
and responsible exercise of a sexuality and consumption of substances (health practices) of 
students in the third year of junior high school, influence their physical health. In addition, these 
health practices are related to health knowledge and academic factors that students have. 
DISCUSSION. Given the importance of health practices, it is necessary to reassess training in self-
care and encourage self-regulation in order to strengthen the health of Basic Education students 
with a view of having a healthier population in the future. © Sociedad Española de Pedagogía. 
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Factors that enable the adoption of educational technology in medical 
schools [Factores que facilitan la adopción de tecnología educativa en 

escuelas de medicina] 

López Cabrera M.V., Hernandez-Rangel E., Mejía Mejía G.P., Cerano Fuentes J.L. 

Article 

Introduction: Although the incorporation of technology brings numerous benefits into learning, 
this is usually done without considering the capacity of the institution to deal with these changes. 
This leads to unfinished projects, wasted resources, and unmotivated teachers. The objective of 
this study was to design and validate a model that integrates the factors that enable the adoption 
of educational technology into schools of medicine. Material and methods: The methodology 
employed is quantitative and descriptive. A sample of 15 health science faculties participated in 
order to study the model's validity, using a questionnaire in which they were asked to catalogue 
the level of their organisation. The internal consistency of the tool was studied using item analysis. 
Descriptive statistics were used to assess trends by each factor. Results: The items are 
homogeneous and valid. In item analysis, a Cronbach alpha coefficient of 0.938 was obtained. The 
most favourable responses were obtained in the organisational planning factor with an average of 
3.23. Discussion: The institution where the study was conducted is catalogued at a Start level, 
although in some factors it reaches the Connected level. In order for it to be prepared for the new 
challenges in educational technology adoption, the organisation needs to increase institutional 
presence on national forums through the dissemination of its innovation proposals, as well as the 
relationship with their peers for the proposal of inter-institutional projects. © 2017 Elsevier 
España, S.L.U. 
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Fast Execution of Black-Box Algorithms Through a Piece-Wise Linear 
Interpolation Technique 

Ibarra L., Balderas D., Ponce P., Molina A. 

Article 

Intricate engineering problems commonly make use of complex algorithms whose implementation 
requires high-end digital devices which are expensive, bulky, and computationally demanding. 
More often than not, the greater the expected outcomes are, the higher the trade-offs will be 
between hardware capabilities and the algorithm complexity, which, in the case of small 
embedded systems, tend to favor the algorithms’ simplification. Hence, an implementation 
methodology that enables the usage of complex algorithms in restricted hardware is highly 
desirable. Thereby, this work proposes a piece-wise, n-dimensional interpolation technique to 
execute a given algorithm in a black-box fashion, i.e., disregarding its conceptual or computational 
technicalities and building a numerical replica, thus trading processing burden for memory usage. 
This approach is tested for Artificial Neural Networks and Fuzzy Logic Control (FLC), commonly 
simplified for attaining implementation, and compared against standardized tools. Similarly, the 
implementation of an FLC over a LEGO MINDSTORMSTM robot is achieved in real-time by the 
proposed technique. The proposed method has shown to conclusively outperform standardized 
platforms in terms of execution time and, in many cases, memory usage. © 2019, King Fahd 
University of Petroleum & Minerals. 
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Fatigue damage effect approach by artificial neural network 

Jimenez-Martinez M., Alfaro-Ponce M. 

Article 

This study is concerned with the fatigue strength behaviour of chassis components made of steel 
S420MC. Experimental results show differences when applying sequences of loads, but also when 
the effect of the operating temperature is taken into account for the prediction of the fracture in 
the component. Artificial neural networks are a suitable way to establish a relationship between 
the sequence effects and the fatigue life. To achieve this, the artificial neural network was trained 
to predict the damage on a rear axle-mounting bracket. Experimental tests were developed at 
constant and variable amplitudes, defined as load sequences. A series of experimental tests was 
performed with temperatures of 23 °C (room temperature), 35 °C and 45 °C to evaluate their 
effect with the different load sequences. Although the maximum temperature used in the 
experimental set up was only 3% of the melting temperature, differences in the damage to the 
component were found. The artificial neural network was trained and validated with 68 
experimental results to predict the damage of different loading sequences. The artificial neural 
network demonstrated a higher prediction capability at some load sequences in comparison to the 
damage rule. © 2019 Elsevier Ltd 
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Fatty acid composition and proximate analysis of improved high-oil corn 
double haploid hybrids adapted to subtropical areas 

Ortíz-Islas S., García-Lara S., Preciado-Ortíz R.E., Serna-Saldívar S.O. 

Article 

Background and objectives: Commercial yellow corn contains approximately 4% oil whereas 
improved high-oil corn (HOC) genotypes from 6% to 9% oil. The higher oil increases digestible 
energy and protein content. Improved HOC grains of white and yellow corn hybrids adapted to 
subtropical ecosystems were analyzed for total oil content and fatty acid (FA) composition. The 
anatomical properties of kernels were determined, and total oil content and FA compositions 
were assessed. Findings: Significant differences were observed among white and yellow hybrids in 
terms of oil content and FAs. The oil content in yellow and white hybrids ranged from 6% to 9% 
and from 5% to 8%, respectively. The oil content was positively correlated with the size of the 
germ (r = 0.55 p < 0.001) and negatively correlated with that of the endosperm (r = −0.484 p < 
0.001). Oleic acid (OLA) comprised 36%–51% of the total FAs, whereas linoleic acid (LOA) in yellow 
and white hybrids ranged from 35% to 52%, and from 37% to 50%, respectively. Conclusions: The 
subtropical-adapted yellow and white HOC hybrids contained from 7% to 8% oil with diverse FA 
profiles. The observed differences in LOAs and OLAs among genotypes can be further studied in 
order to obtain refined oils with different iodine values and oxidative stability. Significance and 
novelty: This research demonstrated that the development of HOC hybrids adapted to subtropical 
environments was feasible and that improved hybrids differed in FA composition providing new 
opportunities for breeding high-oleic commercial genotypes. © 2018 AACC International, Inc. 
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FIFA seen from a postcolonial perspective 

Bar-On T., Escobedo L. 

Article 

FIFA was created in Zurich in 1904 in order to oversee international football competitions among 
eight European states. The fact that FIFA was created by eight European states at the turn of the 
twentieth century is significant. The geopolitical context of the period is important for 
understanding FIFA’s pro-colonialist roots. With the exception of Switzerland, all the founding 
countries of FIFA were colonial powers. FIFA’s foundation coincided with the birth of the study of 
geopolitics and the perpetuation of control of territories and populations into the twentieth 
century. These pro-colonial foundations of FIFA are relevant because it would be European powers 
that originally controlled global football and also sought to block rival countries from other regions 
within the organization’s power structures. Europeans controlled FIFA through the selection of 
World Cup places that favoured Europeans. In addition, former colonial powers or ‘historically 
‘aggressive racialized states’ have won all World Cup competitions. © 2018, © 2018 Informa UK 
Limited, trading as Taylor & Francis Group. 
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Financing Development Projects: An Approach by Civil Society Organizations 

Ochman M. 

Article 

This article analyzes how financing rules in civil society organizations affect their ability to promote 
development. The hypothesis proposes that there is a contradiction between the expectations of 
social innovation, and rules of competition for resources that respond to the efficiency and control 
paradigms. As a result, Civil Society Organizations have a limited ability to promote projects with a 
long-term effect, and civil society’s autonomy is undermined. This study is based on a 
phenomenological approach and was carried out using semi-structured interviews with nine 
organizations working in Mexico. © 2019 Policy Studies Organization 
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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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First clinical encounters with patients: A study of neurophobia and empathy 
in medical students [Primeros encuentros clínicos con pacientes: un estudio 

de la neurofobia y empatía en estudiantes de medicina] 

Eraña Rojas I.E., Díaz Lankenau R., López Sotomayor D.M., López Cabrera M.V. 

Article 

Introduction: Fear of neurosciences and clinical neurology of students, best known as 
neurophobia, affects the doctor-patient relationship. The anxiety of clinical encounters interferes 
with effective management and the creation of inter-personal bonding, such as empathy towards 
patients. The objective of this study was to assess the levels of neurophobia and empathy that 
medical students show towards patients in the Neurology Department. Material and methods: A 
quantitative, descriptive and cross-sectional study was conducted on a sample of 98 students of a 
private university. A clinical encounter evaluation tool was adapted and 19 items were then used 
to assess it afterwards. Results: There was evidence of neurophobia, existing in a greater degree in 
female students. High levels of empathy were observed, although there were significantly lower 
levels shown by males. Discussion: The students have an obvious concern as regards their ability to 
manage patients with neurological disease in a self-directed manner. The results regarding 
empathy were more favourable than previous studies. Future research must analyse these levels 
further, questioning if these could be preserved in the long-term. © 2018 Elsevier España, S.L.U. 
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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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Flavor changing neutral current decays t→ cX (X=γ,g,Z,H) and t→ cℓ¯ ℓ (ℓ=μ,τ) 
via scalar leptoquarks 

Bolaños A., Sánchez-Vélez R., Tavares-Velasco G. 

Article 

The flavor changing neutral current decays t→ cX (X=γ,g,Z,H) and t→ cℓ¯ ℓ (ℓ=μ,τ) are studied in a 
renormalizable scalar leptoquark (LQ) model with no proton decay, where a scalar SU(2) doublet 
with hypercharge Y= 7 / 6 is added to the standard model, yielding a non-chiral LQ Ω5 / 3. 
Analytical results for the one-loop (tree-level) contributions of a scalar LQ to the fi→ fjX (fi→ fjf¯ 
mfl) decays, with fa= qa, ℓa, are presented. We consider the scenario where Ω5 / 3 couples to the 
fermions of the second and third families, with its right- and left-handed couplings obeying 
λRℓui/λLℓui=O(ϵ), where ϵ parametrizes the relative size between these couplings. The allowed 
parameter space is then found via the current constraints on the muon (g- 2) , the τ→ μγ decay, 
the LHC Higgs boson data, and the direct LQ searches at the LHC. For mΩ5/3=1 TeV and ϵ= 10 - 3, 
we find that the t→ cX branching ratios are of similar size and can be as large as 10 - 8 in a tiny 
area of the parameter space, whereas Br (t→ cτ¯ τ) [Br (t→ cμ¯ μ)] can be up to 10 - 6 (10 - 7). © 
2019, The Author(s). 
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Flotillin homologue is involved in the swimming behavior of Escherichia coli 

Padilla-Vaca F., Vargas-Maya N.I., Elizarrarás-Vargas N.U., Rangel-Serrano Á., Cardoso-Reyes L.R., 
Razo-Soria T., Membrillo-Hernández J., Franco B. 

Article 

Cellular membrane is a key component for maintaining cell shape and integrity. The classical 
membrane structure and function by Singer and Nicolson groundbreaking model has depicted the 
membrane as a homogeneous fluid structure. This view has changed by the discovery of discrete 
domains containing different lipid compositions, called lipid rafts, which play a key role in signal 
transduction in eukaryotic cells. In the past few years, lipid raft-like structures have been found in 
bacteria also, constituted by cardiolipin and other modified lipids, perhaps involved in generating a 
specific site for protein clustering. Here, we report the analysis of a protein termed YqiK from 
Escherichia coli, a prohibitin homolog that has been implicated in stress sensing by the formation 
of membrane-associated microdomains. The E. coli yqiK-deficient mutant strain showed an 
enhanced swimming behavior and was resistant to ampicillin but its response to other stressing 
conditions was similar to that of the wild-type strain. The abnormal swimming behavior is reversed 
when the protein is expressed in trans from a plasmid. Also, we demonstrate that YqiK is not 
redundant with QmcA, another flotillin homolog found in E. coli. Our results, along with the data 
available in the literature, suggest that YqiK may be involved in the formation of discrete 
membrane-associated signaling complexes that regulate and agglomerate signaling proteins to 
generate cell response to chemotaxis. © 2019, Springer-Verlag GmbH Germany, part of Springer 
Nature. 
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Forecasting of dependence, market, and investment risks of a global index 
portfolio 

Arreola Hernandez J., Al Janabi M.A.M. 

Article 

This paper undertakes an in-sample and rolling-window comparative analysis of dependence, 
market, and portfolio investment risks on a 10-year global index portfolio of developed, emerging, 
and commodity markets. We draw our empirical results by fitting vine copulas (e.g., r-vines, c-
vines, d-vines), IGARCH(1,1) RiskMetrics value-at-risk (VaR), and portfolio optimization methods 
based on risk measures such as the variance, conditional value-at-risk, conditional drawdown-at-
risk, minimizing regret (Minimax), and mean absolute deviation. The empirical results indicate that 
all international indices tend to correlate strongly in the negative tail of the return distribution; 
however, emerging markets, relative to developed and commodity markets, exhibit greater 
dependence, market, and portfolio investment risks. The portfolio optimization shows a clear 
preference towards the gold commodity for investment, while Japan and Canada are found to 
have the highest and lowest market risk, respectively. The vine copula analysis identifies symmetry 
in the dependence dynamics of the global index portfolio modeled. Large VaR diversification 
benefits are produced at the 95% and 99% confidence levels by the modeled international index 
portfolio. The empirical results may appeal to international portfolio investors and risk managers 
for advanced portfolio management, hedging, and risk forecasting. © 2019 John Wiley & Sons, Ltd. 
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FOREIGN DIRECT INVESTMENT IN MEXICO, CRIME, AND ECONOMIC FORCES 

Cabral R., Mollick A.V., Saucedo E. 

Article 

This paper re-examines inflows of foreign direct investment (FDI) in the 32 subnational Mexican 
states based on quarterly data from 2005 to 2015, which includes rising drug-related crimes. We 
estimate our models using panel data methods by type of crime, state-level indicators (real wages 
and electricity consumption), macroeconomic forces (the real exchange rate and interest rate), 
and a dummy variable for the financial crisis of 2008–2009. We employ a flexible lag-length 
method and find that homicides and thefts have negative and statistically significant effects on 
FDI, while other crimes have no effects. Subsample work suggests higher negative effects in the 
most violent states. (JEL F15, F21, F23, F36). © 2018 Western Economic Association International 
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Fractional calculus-based processing for feature extraction in harmonic-
polluted fault monitoring systems 

Murcia-Sepúlveda N., Cruz-Duarte J.M., Martin-Diaz I., Garcia-Perez A., Juan Rosales-García J., 
Avina-Cervantes J.G., Correa-Cely C.R. 

Article 

Fault monitoring systems in Induction Motors (IMs) are in high demand since many production 
environments require yielding detection tools independent of their power supply. When IMs are 
inverter-fed, they become more complicated to diagnose via spectral techniques because those 
are susceptible to produce false positives. This paper proposes an innovative and reliable 
methodology to ease the monitoring and fault diagnosis of IMs. It employs fractional Gaussian 
windows determined from Caputo operators to stand out from spectral harmonic trajectories. This 
methodology was implemented and simulated to process real signals from an induction motor, in 
both healthy and faulty conditions. Results show that the proposed technique outperforms several 
traditional approaches by getting the clearest and most useful patterns for feature extraction 
purposes. © 2019 by the authors. 
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Fractional-Order Control for Robust Position/Yaw Tracking of Quadrotors 
with Experiments 

Izaguirre-Espinosa C., Muñoz-Vazquez A.J., Sanchez-Orta A., Parra-Vega V., Fantoni I. 

Article 

Quadrotors are highly maneuverable lightweight drones, which are prone to aerodynamic 
disturbances, vibrations, and uncertainties. These factors stand for a problem that demands 
robust control laws. For position tracking, the control problem is exacerbated, because the plant is 
underactuated in the coordinates of interest, requiring a high-performance attitude tracking to 
resolve underactuation. In this brief, a novel fractional-order controller is proposed by considering 
a well-posed map that relates the position/yaw control to the desired attitude references. The 
attitude control is continuous and enforces and sustains a sliding motion in finite time for 
exponential convergence of the tracking errors to fulfill a 'virtual' position controller. The resulting 
closed-loop system is robust against the continuous disturbances that are not necessarily 
differentiable in the conventional sense. A numerical study based on the simulations is presented 
to analyze the advantages of the fractional actions to design a physically realizable controller, and 
the experiments are discussed to expose the reliability of the proposed fractional scheme 
implemented in an 'X' configuration quadrotor. © 1993-2012 IEEE. 
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Frequency-conversion of vector vortex beams with space-variant polarization 
in single-pass geometry 

Saripalli R.K., Ghosh A., Apurv Chaitanya N., Samanta G.K. 

Article 

Nonlinear frequency conversion processes depend on the polarization state of the interacting 
beams. On the other hand, vector vortex beams have space-variant polarization in the transverse 
beam plane. In light of these two points, is it possible to do nonlinear frequency conversion of the 
vector vortex beam in single-pass geometry and retain the characteristics of the beam? To address 
this question, here, we report an experimental scheme for single-pass second harmonic 
generation (SHG) of vector vortex beams. Using an ultrafast Ti:Sapphire laser of pulse width ∼17 fs 
and a set of spiral phase plates in a polarization based Mach-Zehnder interferometer (MZI), we 
have generated vector vortex beams of order as high as lp = 12 at an average power of 860 mW. 
Using two contiguous bismuth borate crystals with the optic axis orthogonal to each other, we 
have frequency-doubled the near-IR vector vortex beam into visible vector vortex beam with order 
as high as lsh = 24. The maximum output power of the vector vortex beam of order, lsh = 2, is 
measured be as high as 20.5 mW at a single-pass SHG efficiency of 2.4%. Controlling the delay in 
MZI, we have preserved the vector vortex nature of both the pump and frequency-doubled 
beams. Measurement on the mode purity confirms the generation of high quality vector vortex 
beams at pump and SHG wavelengths. This generic scheme can be used to generate vector vortex 
beams across the electromagnetic spectrum in all time scales, continuous-wave to ultrafast. © 
2019 Author(s). 
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From prosumers to observers: An emergent trend on the internet and among 
young ecuadorians. results from the world internet project study, Ecuador 

[De prosumidores a observadores: Una tendencia emergente en internet y en 
los jóvenes ecuatorianos. resultad 

Arribas-Urrutia A., Islas-Carmona O., Gutiérrez Cortés F. 

Article 

Introduction in this article we analyze the data from the Digital 2019 study, prepared by We Are 
Social and Hootsuite, which presents the global trend in the use of Internet and in Ecuador social 
networks. Next, the prosumer phenomenon, and we conclude with the presentation of the results 
of the empirical study World Internet Project -WIP-, chapter Ecuador, on the Internet consumption 
of young Ecuadorians, conducted by the University of Los Hemisferios. For this purpose, the 
variables referring to the reliability conferred by Internet users on the information that appears on 
the Internet, the frequency of publishing their own content and sharing other people’s content, as 
well as the perception of online privacy, were measured. The results of the investigation show that 
young Ecuadorians are Internet users, but prefer not to generate their own content, giving a new 
phenomenon that represents the abandonment of the figure of the prosumer giving way to the 
observer profile. The study was conducted taking the years of 2016 and 2017, with a total sample 
of 605 young Ecuadorians Internet users, with a confidence level of 95% and a margin of error of 
+/- 5. The results show an Internet use similar to the one that occurs in other countries of the 
region, and a relatively high national consumption, considering that this study was carried out in 
the three main cities of the country (Quito, Cuenca and Guayaquil), where most of the urban 
population lives. © 2019, University of La Laguna. All rights reserved. 
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Fully 3D-printed carbon nanotube field emission electron sources with in-
plane gate electrode 

Perales-Martinez I.A., Velásquez-García L.F. 

Article 

We report the design, fabrication, and experimental characterization of the first fully additively 
manufactured carbon nanotube (CNT) field emission electron sources. The devices are created via 
direct ink writing (DIW) - one of the least expensive and most versatile additive manufacturing 
methods, capable of creating monolithic multi-material objects. The devices are 2.5 cm by 2.5 cm 
glass substrates coated with two imprints, i.e. a trace made of a CNT ink (the emitting electrode), 
symmetrically surrounded on both sides by a trace made of Ag microparticle ink (the in-plane 
extractor gate). The CNT ink is a mixture of (-COOH)-functionalized multiwalled CNTs (MWCNTs), 
N,N-Dimethylformamide, and ethyl cellulose. Optimization of the formulation of the CNT ink 
resulted in a MWCNT concentration equal to 0.82 wt% and in imprints with an electrical resistivity 
equal to 0.78 Ω cm. 3D-printed devices having CNT imprints with active length equal to 25 mm (a 
single, straight trace with 174.5 μm gap between adjacent Ag microparticle imprints) and 135 mm 
(a square-loop spiral with 499 μm gap between Ag microparticle adjacent imprints) were 
characterized in a triode configuration (i.e. using an external anode electrode) at ∼2.5 × 10-7 Torr, 
yielding emission currents as large as 120 μA (60 μA cm-2), start-up voltages as low as 62 V and 
gate transmission as high as 99%. The low-cost cold cathode technology is compatible with 
compact applications such as miniaturized mass spectrometry, handheld x-ray generation, and 
nanosatellite electric propulsion. © 2019 IOP Publishing Ltd. 
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Fully convolutional networks for automatic pavement crack segmentation 

Escalona U., Arce F., Zamora E., Sossa H. 

Article 

Pavement cracks are an increasing threat to public safety. Automatic pavement crack 
segmentation remains a very challenging problem due to crack texture inhomogeneity, high 
outlier potential, large variability of topologies, and so on. Due to this, automatic pavement crack 
detection has captured the attention of the computer vision community, and a great quantity of 
algorithms for solving this task have been proposed. In this work, we study a U-Net network and 
two variants for automatic pavement crack detection. The main contributions of this research are: 
1) two U-Net based network variations for automatic pavement crack detection, 2) a series of 
experiments to demonstrate that the proposed architectures outperform the state-of-the-art for 
automatic pavement crack detection using two public and well-known challenging datasets: CFD 
and AigleRN and 3) the code for this approach. © 2019 Instituto Politecnico Nacional. All rights 
reserved. 
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Functional and compositional changes of orange peel fiber thermally-treated 
in a twin extruder 

Garcia-Amezquita L.E., Tejada-Ortigoza V., Pérez-Carrillo E., Serna-Saldívar S.O., Campanella O.H., 
Welti-Chanes J. 

Article 

The use of fruit and vegetable by-products from the food industry may stimulate the generation of 
novel ingredients with unique functional properties due to the high content of dietary fiber (DF). 
Extrusion has proved to efficiently modify the composition of DF's from cereal brans, and 
consequently their functionality. However, the use of this technology to treat fruit wastes has not 
been completely explored. The aim of this investigation was to evaluate the effects of the 
extrusion conditions on the DF composition of orange peel fiber-concentrate (OPFC). A three 
factorial Box-Behnken design including as variables the barrel temperature (70, 115, 160 °C), the 
screw speed (100, 150, 200 rpm)and moisture content (24, 41, 58% wb)was conducted to study 
changes in the DF profile in terms of soluble and insoluble fractions (SDF and IDF)and functionality 
properties (solubility, swelling and water/oil holding capacity: SOL, SC, WHC, and OHC, 
respectively). The SDF content increased in all extruded samples from 6.4 observed in the 
untreated sample to values up to 23.8 (g∙100 g−1 db)in samples extruded at 41% moisture, 160 °C, 
and 200 rpm. Consequently, all extrusion treatments reduced IDF of OPFC. The statistically 
constant value of the total dietary fiber (TDF)and the linear correlation (R∧2 = 0.93)between the 
reduction of IDF and the increment of SDF demonstrated the solubilization of IDF during the 
thermo extrusion process. Positive correlations between the SDF/IDF ratio and WHC, SOL, and SC 
were found. Extrusion modifies the DF composition of orange peel increasing SDF at expenses of 
IDF resulting in materials with innovative properties for the production of high quality and 
nutritious food products. © 2019 Elsevier Ltd 
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Functional mechanism of tracheal relaxation, antiasthmatic, and toxicological 
studies of 6-hydroxyflavone 

Flores-Flores A., Estrada-Soto S., Millán-Pacheco C., Bazán-Perkins B., Villalobos-Molina R., 
Moreno-Fierros L., Hernández-Pando R., García-Jiménez S., Rivera-Leyva J.C. 

Article 

Previously, we described tracheal rat rings relaxation by several flavonoids, being 6-
hydroxyflavone (6-HOF) the most active derivative of the series. Thus, its mechanism of action was 
determined in an ex vivo tracheal rat ring bioassay. The anti-asthmatic effect was assayed in in 
vivo OVAlbumin (OVA)-sensitized guinea pigs. Finally, the toxicological profile of 6-HOF was 
studied based on Organization of Economic Cooperation and Development guidelines with 
modifications. 6-HOF–induced relaxation appears to be related with receptor-operated calcium 
channel and voltage-operated calcium channel blockade as the main mechanism of action, and 
also through the production of relaxant second messengers NO and cGMP. Molecular docking 
supports that 6-HOF acts as calcium channel blocker and by activation of nitric oxide synthase. In 
addition, the in vivo anti-asthmatic experiments demonstrate the dose-dependent significant anti-
allergic effect of 6-HOF induced by OVA, with best activity at 50 /kg. Finally, toxicological studies 
determined a LD50 > 2,000 mg/kg and, after 28 day of treatment with 6-HOF (50 mg/kg) by 
intragastric route, mice did not exhibit evidence of any significant toxicity. In conclusion, 
experiments showed that 6-HOF exerts significant relaxant activity through calcium channel 
blockade, and possibly, by NO/cGMP-system stimulation on rat trachea, which interferes with the 
contraction mechanism of smooth muscle cells in the airways. In addition, the flavonoid shows 
potential anti-asthmatic properties in an anti-allergic pathway. Furthermore, because the 
pharmacological and safety evidence, we propose this flavonoid as lead for the development of a 
novel therapeutic agent for the treatment of asthma and related respiratory diseases. © 2018 
Wiley Periodicals, Inc. 
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Functionalization of endovascular devices with superparamagnetic iron oxide 
nanoparticles for interventional cardiovascular magnetic resonance imaging 

Blanco E., Segura-Ibarra V., Bawa D., Nafiujjaman M., Wu S., Liu H., Ferrari M., Lumsden A.B., Shah 
D.J., Lin C.H. 

Article 

Presently, cardiovascular interventions such as stent deployment and balloon angioplasty are 
performed under x-ray guidance. However, x-ray fluoroscopy has poor soft tissue contrast and is 
limited by imaging in a single plane, resulting in imprecise navigation of endovascular instruments. 
Moreover, x-ray fluoroscopy exposes patients to ionizing radiation and iodinated contrast agents. 
Magnetic resonance imaging (MRI) is a safe and enabling modality for cardiovascular 
interventions. Interventional cardiovascular MR (iCMR) is a promising approach that is in stark 
contrast with x-ray fluoroscopy, offering high-resolution anatomic and physiologic information and 
imaging in multiple planes for enhanced navigational accuracy of catheter-based devices, all in an 
environment free of radiation and its deleterious effects. While iCMR has immense potential, its 
translation into the clinical arena is hindered by the limited availability of MRI-visible catheters, 
wire guides, angioplasty balloons, and stents. Herein, we aimed to create application-specific, 
devices suitable for iCMR, and demonstrate the potential of iCMR by performing cardiovascular 
catheterization procedures using these devices. Tools, including catheters, wire guides, stents, and 
angioplasty balloons, for endovascular interventions were functionalized with a polymer coating 
consisting of poly(lactide-co-glycolide) (PLGA) and superparamagnetic iron oxide (SPIO) 
nanoparticles, followed by endovascular deployment in the pig. Findings from this study highlight 
the ability to image and properly navigate SPIO-functionalized devices, enabling interventions such 
as successful stent deployment under MRI guidance. This study demonstrates proof-of-concept for 
rapid prototyping of iCMR-specific endovascular interventional devices that can take advantage of 
the capabilities of iCMR. © 2019, Springer Science+Business Media, LLC, part of Springer Nature. 
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FURIN inhibition reduces vascular remodeling and atherosclerotic lesion 
progression in mice 
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Article 

Objective - Atherosclerotic coronary artery disease is the leading cause of death worldwide, and 
current treatment options are insufficient. Using systems-level network cluster analyses on a large 
coronary artery disease case-control cohort, we previously identified PCSK3 (proprotein 
convertase subtilisin/kexin family member 3; FURIN) as a member of several coronary artery 
disease-associated pathways. Thus, our objective is to determine the role of FURIN in 
atherosclerosis. Approach and Results - In vitro, FURIN inhibitor treatment resulted in reduced 
monocyte migration and reduced macrophage and vascular endothelial cell inflammatory and 
cytokine gene expression. In vivo, administration of an irreversible inhibitor of FURIN, α-1-PDX 
(α1-antitrypsin Portland), to hyperlipidemic Ldlr-/- mice resulted in lower atherosclerotic lesion 
area and a specific reduction in severe lesions. Significantly lower lesional macrophage and 
collagen area, as well as systemic inflammatory markers, were observed. MMP2 (matrix 
metallopeptidase 2), an effector of endothelial function and atherosclerotic lesion progression, 
and a FURIN substrate was significantly reduced in the aorta of inhibitor-treated mice. To 
determine FURIN's role in vascular endothelial function, we administered α-1-PDX to Apoe-/- mice 
harboring a wire injury in the common carotid artery. We observed significantly decreased carotid 
intimal thickness and lower plaque cellularity, smooth muscle cell, macrophage, and inflammatory 
marker content, suggesting protection against vascular remodeling. Overexpression of FURIN in 
this model resulted in a significant 67% increase in intimal plaque thickness, confirming that FURIN 
levels directly correlate with atherosclerosis. Conclusions - We show that systemic inhibition of 
FURIN in mice decreases vascular remodeling and atherosclerosis. FURIN-mediated modulation of 
MMP2 activity may contribute to the atheroprotection observed in these mice. © 2019 American 
Heart Association, Inc. 
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Monroy R. 

Article 

Over the past several years, social networks have become a major channel for information 
delivery. At present, social networks are being used to obtain more followers and exert influence 
over people during political campaigns. However, the propagation of a social network post is 
dependent on numerous factors. Some of these are known; for example, the post contents, the 
time when it was posted, and the person or entity by whom it was posted. However, other factors 
remain unknown, such as what makes a post more successful than others, and how posts from 
similar profiles evolve and propagate differently over time. The main subject of this work is 
addressing these types of questions. Our approach relies on a three-fold methodology for studying 
the influence and propagation of posts: graph-based, semantic, and contrast pattern recognition 
analysis. The results obtained are complemented by a dynamic visualization that encompasses all 
of the variables involved. In order to corroborate our results, we collected all posts from the 
Twitter accounts of the most prominent Mexican political figures and analyzed the influence and 
propagation of each post issued. © 2018 Elsevier B.V. 
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Fuzzy aggregation of similarity values for electronic health record 
interoperability 

Martínez-Villaseñor L., Ponce H., González-Mendoza M. 

Article 

Schema matching is used for data integration, mediation, and conversion between heterogeneous 
sources. Nevertheless, mappings identified with an automatic or semi-automatic process can 
never be completely certain. In a process of concept alignment, it is necessary to manage 
uncertainty. In this paper, we present a fuzzy-based process of concept alignment for uncertainty 
management in schema matching problem. The ultimate goal is to enable interoperability 
between different electronic health records. Data integration of health information is done 
through the mediation of our ubiquitous user model framework. Results look promising and fuzzy 
theory proved to be a good fit for modeling uncertain schema matching. Fuzzy combined 
similarities can handle uncertainty in the schema matching process to enable interoperability 
between electronic health records improving the quality of mappings and diminishing the human 
error to verify the mappings. © 2019 - IOS Press and the authors. All rights reserved 
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Article 

Fuzzy Sliding Mode Control (FSMC) algorithms have been widely studied and implemented to 
combine the robustness of the classical sliding mode control with lower chattering levels, but 
industrial implementation requires a robustness measurement such as the stability margins. Due 
to the significance of stability margins in control systems, the computation of the phase Margin 
(PM) and gain margin (GM) in FSMC has already been proposed with the self-sustained oscillations 
considered as an unstable behavior. However, a procedure to obtain the desired PM and GM from 
the FSMC design itself has not been developed yet. Hence, in this study, a method to design FSMC 
algorithms with desired PM and GM is presented. The describing function (DF) and harmonic 
balance (HB) techniques were used to identify the limit cycles; then, a step-by-step process to 
tune the FSMC parameters was provided. Examples and simulations are presented to validate the 
proposed method. © 2019 The Franklin Institute 
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Article 

Machine learning, one of the core disciplines of artificial intelligence, is an approach whose main 
emphasis is analytical model building. In other words, machine learning enables an automaton to 
make its own decisions based on a previous training process. Machine learning has revolutionized 
every research sector, including health care, by providing precise and accurate decisions involving 
minimal human interventions through pattern recognition. This is emphasized in this research, 
which addresses the issue of "support for diabetic neuropathy (DN) recognition." DN is a disease 
that affects a large proportion of the global population. In this research, we have used gait 
biomarkers of subjects representing a particular sector of population located in southern Mexico 
to identify persons suffering from DN. To do this, we used a home-made body sensor network to 
capture raw data of the walking pattern of individuals with and without DN. The information was 
then processed using three sampling criteria and 23 assembled classifiers, in combination with a 
deep learning algorithm. The architecture of the best combination was chosen and reconfigured 
for better performance. The results revealed a highly acceptable classification with greater than 
85% accuracy when using these combined approaches. © 2019 Eddy Sánchez-DelaCruz et al. 
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Gamification in MOOCs: Engagement Application Test in Energy Sustainability 
Courses 
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Article 

Massive open online courses (MOOCs) have triggered a sudden change in the educational scene. 
Its characteristics of being free, heterogeneous, multi-Thematic, and fostering lifelong learning 
have completely changed the instructional design scene, allowing these innovations and new 
architectures of teaching and learning to be included. However, MOOCs have been criticized by 
the scientific community for their high dropout rates and low overall completion rates, which has 
called into question their effectiveness as a pedagogical tool. This paper analyzes how the 
application of gamification strategies in MOOCs on energy sustainability affects participants' 
engagement and seeks to identify what types of interactive gamification media are more useful in 
generating interest and motivation in students. In order to do so, a mixed quasi-experimental 
method is used. A gamification board with challenges, badges, and leaderboards to a sample is 
used, and at the same time, this platform is analyzed using the integrated theoretical gamification 
model in e-learning environments. In the MOOCs where gamification strategies were applied, a 
global completion rate of 14.43% was obtained, while in those without gamification, 6.162% was 
obtained. Likewise, the degree of student engagement with respect to the completion rate of 
activities was much higher in the gamified platform (28.032%) than in the traditional design 
(13.252%). The results show that applying gamification strategies in MOOCs achieves a higher level 
of engagement and student motivation. © 2013 IEEE. 
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Background: Atrial Fibrillation (AF) is associated with an increased risk of stroke and systemic 
embolism. Several studies have suggested that female AF patients could have a greater risk for 
stroke. There is scarce information about clinical characteristics and use of antithrombotic 
therapies in Latin American patients with nonvalvular AF. Objective: To describe the gender 
differences in clinical characteristics, thromboembolic risk, and antithrombotic therapy of patients 
with nonvalvular AF recruited in Mexico, an upper middle-income country, into the prospective 
national CARMEN-AF Registry. Methods: A total of 1423 consecutive patients, with at least one 
thromboembolic risk factor were enrolled in CARMEN-AF Registry during a three-year period 
(2014–2017). They were categorized according to Gender. Results: Overall, 48.6% were women, 
mean age 70 ± 12 years. Diabetes, smoking, alcoholism, non-ischemic cardiomyopathy, coronary 
artery disease, and obstructive sleep apnea were higher in men. Most women were found with 
paroxysmal AF (40.6%), and most men with permanent AF (44.0%). No gender differences were 
found in the use of vitamin K antagonists (VKA) (30.5% in women vs. 28.0% in men). No gender 
differences were found in the use of direct oral anticoagulants (DOAC) (33.8% women vs 35.4% 
men). Conclusions: CARMEN-AF Registry demonstrates that in Mexico, regardless of gender, a 
large proportion of patients remain undertreated. No gender differences were found in the use of 
VKA or DOAC. © 2019 The Authors 
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Introduction and Objectives: Non-alcoholic fatty liver disease (NAFLD) is the most common liver 
disease in children and it is more prevalent in Hispanic males. The gender differences can be 
explained by body fat distribution, lifestyle, or sex hormone metabolism. We evaluated 
anthropometric and metabolic differences by gender in children with and without NAFLD. 
Methods: We included 194 participants (eutrophic, overweight, and individuals with obesity). The 
presence of NAFLD was determined using ultrasonography, and we evaluated the association 
between this disease with metabolic and anthropometric variables by gender. Results: The mean 
age was 10.64 ± 2.54 years. The frequency of NAFLD in boys was 24.51% and in girls was 11.96% 
(OR = 2.39; 95%CI = 1.10–5.19; p = 0.025). For girls, NAFLD was significantly associated with 
triglycerides (p = 0.012), homeostatic model assessment of insulin resistance (HOMA-IR) (p = 
0.048), and the visceral adiposity index (VAI) (p = 0.024). The variables related to NAFLD in a 
gender-specific manner were body mass index (BMI) (p = 0.001), waist circumference (WC) (p < 
0.001), HDL cholesterol (p = 0.021), alanine aminotransferase (ALT) (p < 0.001), and aspartate 
aminotransferase (AST) (p = 0.002). Conclusions: In our study NAFLD is more frequent in boys, only 
ALT, and no other clinical or metabolic variables, were associated with NAFLD in these patients. 
HOMA-IR, VAI, triglyceride levels, and ALT were associated with NAFLD only in girls. The ALT cut-
off points for the development of NAFLD in our study were 28.5 U/L in females and 27.5 U/L in 
males. Our findings showed that NAFLD should be intentionally screened in patients with obesity, 
particularly in boys. © 2019 Fundación Clínica Médica Sur, A.C. 
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General formula to design a freeform singlet free of spherical aberration and 
astigmatism 

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

Article 

In this paper, an analytical closed-form formula for the design of freeform lenses free of spherical 
aberration and astigmatism is presented. Given the equation of the freeform input surface, the 
formula gives the equation of the second surface to correct the spherical aberration. The 
derivation is based on the formal application of the variational Fermat principle under the 
standard geometrical optics approximation. © 2019 Optical Society of America. 
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General formula to eliminate spherical aberration produced by an arbitrary 
number of lenses 

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

Article 

We present a general analytic and close-form formula to determine the shape of a surface that 
corrects the spherical aberration generated by an arbitrary number of preceding surfaces. The 
equation is tested for a variety of optical systems, including doublets, triplets, and more 
sophisticated systems with at least six interfaces. © 2019 Society of Photo-Optical Instrumentation 
Engineers (SPIE). 
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Generation of light beams with custom orbital angular momentum and 
tunable transverse intensity symmetries 

Mendoza-Hernández J., Szatkowski M., Ferrer-Garcia M.F., Gutiérrez-Vega J.C., Lopez-Mago D. 

Article 

We introduce a novel and simple modulation technique to tailor optical beams with a customized 
amount of orbital angular momentum (OAM). The technique is based on the modulation of the 
angular spectrum of a seed beam, which allows us to specify in an independent manner the value 
of OAM and the shape of the resulting beam transverse intensity. We experimentally demonstrate 
our method by arbitrarily shaping the radial and angular intensity distributions of Bessel and 
Laguerre-Gauss beams, while their OAM value remains constant. Our experimental results agree 
with the numerical and theoretical predictions. © 2019 Optical Society of America. 
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optimization procedure 
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Article 

Using a recently developed technique based on the Rayleigh-Ritz optimization principle, we 
generate solitons for media with an arbitrary degree of nonlocality. We demonstrate that it is 
possible to obtain a plethora of complex self-trapped beams using known solutions to the 
harmonic oscillator for one-dimensional (1D), 2D, and 3D systems, but working directly with a 
generalized nonlinear nonlocal Schrödinger equation. We compare the parameters obtained 
variationally between the phenomenological Gaussian response and other more realistic nonlocal 
responses. We report that, for both kinds of nonlocal models, our approach obtains variational 
solutions that can remain self-trapped for certain conditions. We corroborate that, in general, the 
soliton dynamics can be different between the Gaussian response and the more realistic media for 
an arbitrary degree of nonlocality. © 2019 American Physical Society. 

Duque E.I., Lopez-Aguayo S., (2019). Generation of solitons in media with arbitrary degree of nonlocality 
using an optimization procedure. Physical Review A, vol. 99. ISSN: 24699926.



Genetic alterations of triple negative breast cancer (TNBC) in women from 
northeastern Mexico 

Uscanga-Perales G.I., Santuario-Facio S.K., Sanchez-Dominguez C.N., Cardona-Huerta S., Muñoz-
Maldonado G.E., Ruiz-Flores P., Barcenas-Walls J.R., Osuna-Rosales L.E., Rojas-Martinez A., 
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Article 

Triple negative breast cancer (TNBC) is a subtype of breast cancer of heterogeneous nature that is 
negative for estrogen receptor (ER), progesterone receptor (PR) and growth factor human 
epidermal 2 (HER2) following immunohistochemical analysis. TNBC is frequently characterized by 
relapse and reduced survival. To date, there is no targeted therapy for this type of cancer. 
Chemotherapy, radiotherapy, and surgery remain as the standard treatments options. The lack of 
a target therapy and the heterogeneity of TNBC highlight the need to seek new therapeutic 
options. In this study, fresh tissue samples of TNBC were analyzed with a panel of 48 driver genes 
(212 amplicons) that are likely to be therapeutic targets. We found intron variants, missense, stop 
gained and splicing variants in TP53, PIK3CA and FLT3 genes. Interestingly, all the analyzed 
samples had at least two variants in the TP53 gene, one being a drug response variant, rs1042522, 
found in 94% of our samples. We also found seven additional variants not previously reported in 
the TP53 gene, to the best of our knowledge, with probable deleterious characteristics of the 
tumor suppressor gene. We found four genetic variants in the PIK3CA gene, including two 
missense variants. The rs2491231 variant in the FLT3 gene was identified in 84% (16/19) of the 
samples, which not yet reported for TNBC, to the best of our knowledge. In conclusion, genetic 
variants in TP53 were found in all TNBC tumors, with rs1042522 being the most frequent (94% of 
TNBC biopsies), which had not been previously reported in TNBC. Also, we found two missense 
variants in the PIK3CA gene. These results justify the validation of these genetic variants in a large 
cohort, as well as the extensive study of their impact on the prognosis and therapy management 
of TBNC. © 2019, Spandidos Publications. All rights reserved. 
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Background: Serum uric acid (SUA) is a heritable trait associated with cardiovascular risk factors 
and coronary artery disease (CAD). Genome wide association studies (GWAS) have identified 
several genes associated with SUA, mainly in European populations. However, to date there are 
few GWAS in Latino populations, and the role of SUA-associated single nucleotide polymorphisms 
(SNPs) in cardiovascular disease has not been studied in the Mexican population. Methods: We 
performed genome-wide SUA association study in 2153 Mexican children and adults, evaluated 
whether genetic effects were modified by sex and obesity, and used a Mendelian randomization 
approach in an independent cohort to study the role of SUA modifying genetic variants in 
premature CAD. Results: Only two loci were associated with SUA levels: SLC2A9 (β = −0.47 mg/dl, P 
= 1.57 × 10−42 for lead SNP rs7678287) and ABCG2 (β = 0.23 mg/dl, P = 2.42 × 10−10 for lead SNP 
rs2231142). No significant interaction between SLC2A9 rs7678287 and ABCG2 rs2231142 
genotypes and obesity was observed. However, a significant ABCG2 rs2231142 genotype*sex 
interaction (P = 0.001) was observed in adults but not in children. Although SUA levels were 
associated with premature CAD, metabolic syndrome and decreased glomerular filtration rate 
(eGFR), only ABCG2 rs2231142 was associated with decreased eGFR in the premature CAD group. 
Conclusions: SUA elevation was independently associated with premature CAD, metabolic 
syndrome and decreased eGFR in the Mexican population. However, a Mendelian randomization 
approach using the lead SUA-associated SNPs (SLC2A9 and ABCG2) did not support a causal role of 
elevated SUA levels for premature CAD. © 2018 Elsevier B.V. 
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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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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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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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from Baja California, Mexico: Mexicali, La Paz, Tijuana and rural Baja California. Human Immunology, ISSN: 
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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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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.,, (2019). Genetic diversity of HLA system in six 
populations from Jalisco, Mexico: Guadalajara city, Tlajomulco, Tlaquepaque, Tonalá, Zapopan and rural 
Jalisco. Human Immunology, ISSN: 1988859.



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, (2019). 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, 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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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., (2019). Genetic diversity of HLA system in three populations 
from Guanajuato, Mexico: Guanajuato City, León and rural Guanajuato. Human Immunology, 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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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, (2019). Genetic diversity of HLA system in two populations from 
Chiapas, Mexico: Tuxtla Gutiérrez and rural Chiapas. Human Immunology, 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 

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.,, (2019). Genetic diversity of HLA system in two populations from 
Colima, Mexico: Colima city and rural Colima. Human Immunology, ISSN: 1988859.



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 
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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 

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-, (2019). Genetic diversity of HLA system in two populations from 
Nuevo León, Mexico: Monterrey and rural Nuevo León. Human Immunology, ISSN: 1988859.



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 
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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., 
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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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Genomic surveillance links livestock production with the emergence and 
spread of multi-drug resistant non-typhoidal Salmonella in Mexico 

Delgado-Suárez E.J., Ortíz-López R., Gebreyes W.A., Allard M.W., Barona-Gómez F., Rubio-Lozano 
M.S. 

Article 

Multi-drug resistant (MDR) non-typhoidal Salmonella (NTS) is increasingly common worldwide. 
While food animals are thought to contribute to the growing antimicrobial resistance (AMR) 
problem, limited data is documenting this relationship, especially in low and middle-income 
countries (LMIC). Herein, we aimed to assess the role of non-clinical NTS of bovine origin as 
reservoirs of AMR genes of human clinical significance. We evaluated the phenotypic and 
genotypic AMR profiles in a set of 44 bovine-associated NTS. For comparative purposes, we also 
included genotypic AMR data of additional isolates from Mexico (n = 1,067) that are publicly 
available. The most frequent AMR phenotypes in our isolates involved tetracycline (40/44), 
trimethoprim-sulfamethoxazole (26/44), chloramphenicol (19/44), ampicillin (18/44), 
streptomycin (16/44), and carbenicillin (13/44), while nearly 70% of the strains were MDR. These 
phenotypes were correlated with a widespread distribution of AMR genes (i.e. tetA, aadA, dfrA12, 
dfrA17, sul1, sul2, bla-TEM-1, blaCARB-2) against multiple antibiotic classes, with some of them 
contributed by plasmids and/or class-1 integrons. We observed different AMR genotypes for 
betalactams and tetracycline resistance, providing evidence of convergent evolution and adaptive 
AMR. The probability of MDR genotype occurrence was higher in meat-associated isolates than in 
those from other sources (odds ratio 11.2, 95% confidence interval 4.5–27.9, P < 0.0001). The 
study shows that beef cattle are a significant source of MDR NTS in Mexico, highlighting the role of 
animal production on the emergence and spread of MDR Salmonella in LMIC. © 2019, The 
Microbiological Society of Korea. 
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Glucose-6-Phosphate dehydrogenase deficiency incidence in a Hispanic 
population 

Cantú-Reyna C., Santos-Guzmán J., Cruz-Camino H., Vazquez Cantu D.L., Gómez-Gutiérrez R., 
Góngora-Cortéz J.J., Gutiérrez-Castillo A. 

Article 

Glucose-6-phosphate dehydrogenase deficiency (D-G6PD) is a common erythroenzymopathy that 
needs to be addressed as an important public health issue. Proper population monitoring is 
needed to anticipate clinical complications. A joint venture between Genomi-k (a Mexican 
company focused on newborn screening) and several university researchers conducted a 
retrospetive study for D-G6PD based on 156,152 newborn screening reports belonging to the 
Mexican population comprising a period of 10 years. We identified 540 male newborns affected 
with this deficiency, representing an incidence of 6.78 cases per 1,000 newborn males. A single 
double mutation of G202A:A376G was detected in 97.22% of cases. In regions where there is an 
absence of a national centralized health data for D-G6PD, information from a non-probabilistic 
large population sample can be used as a national incidence subrogate. © 2019 - IOS Press and the 
authors. All rights reserved. 
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Goldstein-Kac telegraph equations and random flights in higher dimensions 

Pogorui A.A., Rodríguez-Dagnino R.M. 

Article 

In this paper we deal with random motions in dimensions two, three, and five, where the 
governing equations are telegraph-type equations in these dimensions. Our methodology is first 
applied to the second-order telegraph equation and we refine well-known results found by other 
methods. Next, we show that the (2,λ)-Erlang distribution for sojourn times defines the underlying 
stochastic process for the three-dimensional Goldstein-Kac type telegraph equation and by finding 
the corresponding fundamental solution of this equation, we have obtained the approximated 
expression for the transition density of the three-dimensional movement, our results are more 
complete than previous ones, and this result may have important consequences in applications. 
We also obtain the 5-dimensional telegraph-type equation by assuming a random motion with an 
(4,λ)-Erlang distribution for sojourn times, and such equation can be factorized as the product of 
two telegraph-type equations where one of them is the Goldstein-Kac 5-dimensional telegraph 
equation. In our analysis the dimension n is related to the (n−1,λ)-Erlang distribution for sojourn 
times of the random walks. © 2019 Elsevier Inc. 
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Ground Roasted Coffee Consumers’ Ability to Determine Actual Quality: The 
Use of Attributes and the Role of Education Level in Mexico 

Ornelas S., Vera J. 

Article 

This study contributes to the understanding of the consumer’s ability to distinguish levels of 
quality of a product comparing it to an objective evaluation. Also, it was hypothesized that a 
higher level of education would lead to a better ability to discriminate quality. Perceived and 
objective quality are compared using a semi-experimental design with subjects evaluating coffee 
attributes. Objective values are provided by certified expert coffee cuppers, whereas perceived 
values are obtained from regular coffee drinkers. Results suggest that the importance placed on 
each attribute (aroma, flavour, body, and residual flavour) by the consumer is different from that 
placed on each attribute by the experts. Furthermore, the most relevant attribute for the 
consumer (flavour) is distinct from the one most relevant for experts (residual flavour). 
Additionally, the consumer is unable to distinguish quality levels as an expert can do, regardless of 
his education level. © 2018, © 2018 Taylor & Francis. 

Ornelas S., Vera J., (2019). Ground Roasted Coffee Consumers’ Ability to Determine Actual Quality: The Use of 
Attributes and the Role of Education Level in Mexico. Journal of Food Products Marketing, vol. 25, pp. 72-91. 
ISSN: 10454446.



Guidelines in the decision of surgical management in spine surgery 
[Directrices en la decisión del manejo quirúrgico en la cirugía de columna 

vertebral] 

Jiménez-Ávila J.M., Sánchez-García O., González-Cisneros A.C. 

Article 

Introduction: The spine surgeon has knowledge and skills that allow him to make decisions when 
performing a surgical procedure, based on the evidence and ethical values and expectations of the 
patient. Any surgical procedure will be preceded by a diagnosis based on four fundamental pillars: 
traumatic, degenerative, vertebral destruction syndrome and deformities. Once the lesion is 
categorized, the surgeon will use his knowledge to identify instability or neurological compromise. 
When performing a surgical procedure, it should be kept in mind in the transoperative the four 
key objectives that will count, to achieve a satisfactory management: decompress, implement, 
merge and correct the sagittal balance. Objective: To analyze the fundamental criteria in decision 
making, for conservative or surgical management in the spine. Results: The assessment scales and 
the most frequent and best practices in relation to spine surgery will be analyzed, as well as the 
applications that will be applied and evaluated in each particular case, which will strengthen the 
diagnostic impression and the value forecast. Conclusion: Implementing the culture of using 
patient outcome measurements as an assessment tool helps the spine surgeon to decide on a 
treatment plan that can be adapted to the patient’s preferences and needs. We must base our 
clinical objective on the stability and the neurological commitment of the patient, there being four 
diagnostic possibilities; which will be corrected for four fundamental objectives. © Permanyer 
2019 
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Hardware in the loop framework proposal for a semi-autonomous car 
architecture in a closed route environment 

Curiel-Ramirez L.A., Ramirez-Mendoza R.A., Izquierdo-Reyes J., Bustamante-Bello M.R., Navarro-
Tuch S.A. 

Article 

The development of intelligent vehicles has been increasing at great speed in recent years, which 
has allowed to improve their capabilities in autonomous driving systems. Many of these features 
are related to advanced driving assistance systems and autonomous driving systems. This 
capability improvement, has been achieved because of recent developments of automation 
oriented software and hardware. Such improvements, allowed the vehicle to achieve a more 
precise perception of it’s working environment. For this improvement it is important the 
integration and simulation of the systems in different configurations, such as hardware-in-the-
loop, software-in-the-loop and model-in-the-loop. In this paper, we present a framework proposal 
that allows the design and testing of computer vision and control systems for the partial 
automation of a vehicle, with the use of hardware and software systems in the loop. This proposal 
is focused on the rapid experimental development of these systems for the implementation by 
autonomous vehicle designers and engineers. Our proposal allows faster data capture, either in a 
real or simulated environment, to improve and optimize data training with machine learning 
algorithms; this proposal integrates several open source systems and hardware with the necessary 
capacity for real-time implementation. © 2019, Springer-Verlag France SAS, part of Springer 
Nature. 
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Heavy Metal Enrichment Factors in Fluvial Sediments of an Amazonian Basin 
Impacted by Gold Mining 

Mora A., Jumbo-Flores D., González-Merizalde M., Bermeo-Flores S.A., Alvarez-Figueroa P., 
Mahlknecht J., Hernández-Antonio A. 

Article 

Artisanal and small-scale gold mining (ASGM) has been performed in the southern Ecuadorian 
Amazon since the colonial period. However, its effects on fluvial systems have been poorly 
investigated. Thus, in order to calculate the normalized enrichment factors (NEF) of several heavy 
metals in fluvial sediments of the Zamora River basin (Ecuadorian Amazon), we analyzed bottom 
sediments along ASGM-affected and unaffected river sections. The results indicated that 
sediments of the Congüime River have NEF between 2.2 and 2.3 for Cu (moderate contamination) 
and higher than 3 for Mn, Zn, Pb, and Hg (severe contamination). Similarly, a severe contamination 
is also observed in the lower Nangaritza River, due to sediments of this sector have NEF > 3 for Zn, 
Pb, and Hg. Bottom sediments from the Nambija and Zamora rivers showed a severe 
contamination with Hg (NEF > 3), suggesting the existence of ASGM activities in the upper Zamora 
River basin. © 2019, Springer Science+Business Media, LLC, part of Springer Nature. 
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Heuristic algorithm based on reduce and optimize approach for a selective 
and periodic inventory routing problem in a waste vegetable oil collection 

environment 

Cárdenas-Barrón L.E., González-Velarde J.L., Treviño-Garza G., Garza-Nuñez D. 

Article 

This paper develops a general heuristic algorithm to solve the selective and periodic inventory 
routing problem (SPIRP) in a waste vegetable oil collection environment. In the past, the SPIRP has 
been formulated and solved via a valid set of inequalities and an adaptive large-neighborhood 
search algorithm. The proposed algorithm is based on a reduce and optimize approach (ROA) and 
a new inequality. The ROA always solves the problem using a small feasible subset containing a 
near-optimal solution. Two available sets of benchmark instances are tested and solved: (a) in the 
first set with 36 instances, the new algorithm improves the reported solution in 94.44% of the 
instances; (b) in the second set with 54 instances, the results show that the proposed algorithm 
finds a better solution than the previously published ones in 92.59% of the cases. In a third set 
composed of 24 very large instances, the proposed heuristic algorithm always finds better 
solutions than the CPLEX MIP solver. Finally, the computational results show that the proposed 
algorithm obtains, on average, a solution within 1.99%, 2.86%, and 7.41% of optimality for the 
first, second, and third set of instances, respectively. Also, the computational experiments show 
that the heuristic algorithm is effective and efficient in instances with up to 300 source nodes. © 
2019 Elsevier B.V. 
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Hierarchical artificial neural network modelling of aluminum alloy properties 
used in die casting 

Munõz-Ibañez C., Alfaro-Ponce M., Chairez I. 

Article 

This study aimed to develop a semi non-parametric model of the die casting process of aluminum 
alloys. This model uses a hierarchical artificial neural network (HANN), with a structure motivated 
by the relationships of the metals which define the characteristics of the aluminum alloy. These 
settings depend on the content of seven metals (Sn, Zn, Mn, Cu, Si, Ni, and Mg). The relation 
between these metals and the alloy characteristics oriented the HANN structure. A distributed 
back-propagation learning modified with the Levenberg-Marquardt method served to adjust the 
HANN weights. Two complementary validation methods justified the application of this novel 
hybrid non-parametric modelling structure. The training set came from standards composition 
proposed by different international organizations. A set of real aluminum alloys and the 
experimental results describing their characteristics formed the validation test. An average 
accuracy value of 3.65% confirmed the ability of the HANN to reproduce the relation between the 
metal content and the alloy characteristics. These values confirmed how the oriented HANN may 
predict the aluminum alloy characteristics as function of the metal distribution. This result offers a 
different alternative to the prediction of aluminum alloy properties using the metal composition as 
input information. © 2019, Springer-Verlag London Ltd., part of Springer Nature. 
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High hydrostatic pressure treatments trigger de novo carotenoid biosynthesis 
in papaya fruit (Carica papaya cv. Maradol) 

Ramos-Parra P.A., García-Salinas C., Rodríguez-López C.E., García N., García-Rivas G., Hernández-
Brenes C., Díaz de la Garza R.I. 

Article 

High hydrostatic pressure (HHP) processing is a non-thermal technology reported to increase 
desirable metabolites in plant foods. This work evaluated changes in carotenoid accumulation in 
fresh-cut papaya fruit as affected by HHP treatment (50–400 MPa for 3–60 min) and during 
subsequent storage at 4 °C; simultaneously, transcriptional activities of carotenoid biosynthetic 
genes and oxidative stress markers were evaluated. LC–MS analyses revealed that HHP treatment 
increased carotenoid precursors and carotenes contents following processing and storage: 
lycopene levels increased up to 11-fold compared to the non-treated samples, and H2O2 and lipid 
peroxidation were concomitantly increased. qRT-PCR of intact RNA showed that the amount of 
phytoene desaturase transcripts increased after HHP treatment, and that they were correlated 
with carotene accumulation. This is the first study to show that HHP treatment triggers de novo 
carotenoid biosynthesis, which is regulated at the transcriptional level, possibly by inducing 
oxidative stress signaling in fruit tissue. © 2018 Elsevier Ltd 
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High performance of rapid influenza diagnostic test and variable 
effectiveness of influenza vaccines in Mexico 

Castillejos M., Cabello-Gutiérrez C., Alberto Choreño-Parra J., Hernández V., Romo J., Hernández-
Sánchez F., Martínez D., Hernández A., Jiménez-Álvarez L., Hernández-Cardenas C.M., Becerril-

Vargas E., Martínez-Orozco J.A., Luis Sandoval-Gutiérrez J., Guad 

Article 

Objectives: To evaluate the performance of rapid influenza diagnostic tests (RIDT) and influenza 
vaccines’ effectiveness (VE) during an outbreak setting. Methods: We compared the performance 
of a RIDT with RT-PCR for influenza virus detection in influenza-like illness (ILI) patients enrolled 
during the 2016/17 season in Mexico City. Using the test-negative design, we estimated influenza 
VE in all participants and stratified by age, virus subtype, and vaccine type (trivalent vs 
quadrivalent inactivated vaccines). The protective value of some clinical variables was evaluated 
by regression analyses. Results: We enrolled 592 patients. RT-PCR detected 93 cases of influenza 
A(H1N1)pdm09, 55 of AH3N2, 141 of B, and 13 A/B virus infections. RIDT showed 90.7% sensitivity 
and 95.7% specificity for influenza A virus detection, and 91.5% sensitivity and 95.3% specificity for 
influenza B virus detection. Overall VE was 33.2% (95% CI: 3.0–54.0; p = 0.02) against any 
laboratory-confirmed influenza infection. VE estimates against influenza B were higher for the 
quadrivalent vaccine. Immunization and occupational exposure were protective factors against 
influenza. Conclusions: The RIDT was useful to detect influenza cases during an outbreak setting. 
Effectiveness of 2016/17 influenza vaccines administered in Mexico was low but significant. Our 
data should be considered for future local epidemiological policies. © 2019 The Author(s) 
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Highly Soluble Glimepiride and Irbesartan Co-amorphous Formulation with 
Potential Application in Combination Therapy 

Cruz-Angeles J., Videa M., Martínez L.M. 

Article 

One-third of the population of the USA suffers from metabolic syndrome (MetS). Treatment of 
patients with MetS regularly includes drugs prescribed simultaneously to treat diabetes and 
cardiovascular diseases. Therefore, the development of novel multidrug formulations is 
recommended. However, the main problem with these drugs is their low solubility. The use of 
binary co-amorphous systems emerges as a promising strategy to increase drug solubility. In the 
present study, irbesartan (IBS) and glimepiride (GMP), class II active pharmaceutical ingredients 
(API), widely used in the treatment of arterial hypertension and diabetes, were selected to 
develop a novel binary co-amorphous system with remarkable enhancement in the dissolution of 
both APIs. The phase diagram of IBS–GMP was constructed and co-amorphous systems were 
prepared by melt-quench, in a wide range of compositions. Dissolution profile (studied at pH 1.2 
and 37°C for mole fractions 0.01, 0.1, and 0.5) demonstrated that the xGMP = 0.01 formulation 
presents the highest enhancement in its dissolution. GMP went from being practically insoluble to 
reach 3.9 ± 0.9 μg/mL, and IBS showed a 12-fold increment with respect to the dissolution of its 
crystalline form. Infrared studies showed that the increase in the dissolution profile is related to 
the intermolecular interactions (hydrogen bonds), which were dependent of composition. Results 
of structural and thermal characterization performed by XRD and DSC showed that samples have 
remained in amorphous state for more than 10 months of storage. This work contributes to the 
development of a highly soluble co-amorphous drugs with potential used in the treatment of 
MetS. © 2019, American Association of Pharmaceutical Scientists. 
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High-power, high repetition-rate, ultrafast fibre laser based source of DUV 
radiation at 266 nm 

Srinivasa Rao A., Apurv Chaitanya N., Samanta G.K. 

Article 

We report on a compact, high-power, high repetition-rate, ultrafast source of deep ultraviolet 
(DUV) radiation. Using a Yb-fibre laser at 1064 nm producing 260 fs output pulses at a 78 MHz 
repetition rate and using two stage single-pass frequency-doubling, we have generated ultrafast 
DUV radiation at 266 nm. The fibre laser is first frequency-doubled into green at 532 nm using a 
LBO crystal with output power as high as 2.4 W and with a conversion efficiency of ∼ 50%. Further, 
the generated green is frequency-doubled in BBO crystal generating DUV radiation with an output 
power as high as 616 mW corresponding with near-IR to DUV conversion efficiency of ∼ 12.8%. © 
2018 Optical Society of America under the terms of the OSA Open Access Publishing Agreement. 
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High-Throughput Automated Microscopy of Circulating Tumor Cells 

Aguilar-Avelar C., Soto-García B., Aráiz-Hernández D., Yee-de León J.F., Esparza M., Chacón F., 
Delgado-Balderas J.R., Alvarez M.M., Trujillo-de Santiago G., Gómez-Guerra L.S., Velarde-Calvillo 

L.P., Abarca-Blanco A., Wong-Campos J.D. 

Article 

Circulating tumor cells (CTCs) have the potential of becoming the gold standard marker for cancer 
diagnosis, prognosis and monitoring. However, current methods for its isolation and 
characterization suffer from equipment variability and human operator error that hinder its 
widespread use. Here we report the design and construction of a fully automated high-throughput 
fluorescence microscope that enables the imaging and classification of cancer cells that were 
labeled by immunostaining procedures. An excellent agreement between our machine vision-
based approach and a state-of-the-art microscopy equipment was achieved. Our integral approach 
provides a path for operator-free and robust analysis of cancer cells as a standard clinical practice. 
© 2019, The Author(s). 
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HoliTrust-A holistic cross-domain trust management mechanism for service-
centric internet of things 

Awan K.A., Din I.U., Zareei M., Talha M., Guizani M., Jadoon S.U. 

Article 

Internet of Things (IoT) is proposed and used in diverse application domains. In IoT, nodes 
commonly have a low capacity to maintain security on their own expenses, which increases the 
vulnerability for several attacks. Many approaches have been proposed that are based on privacy 
and trust management to reduce these vulnerabilities. Existing approaches neglect the aspects of 
cross-domain node communications and the significance of cross-domain trust management. In 
this paper, we propose a Holistic Cross-domain trust management model (HoliTrust) that is based 
on multilevel central authorities. To provide multilevel security, the HoliTrust divides domains into 
communities on the basis of similarities and interests. Every community has its dedicated server to 
calculate and manage the degree of trust. In addition, these domains also have their dedicated 
servers to manage their specific domains, to communicate with the trust server, and to sustain 
trust among other domain servers. The trust sever is introduced in the HoliTrust that controls the 
domains, calculates the domain trust, manages the trust values, and distributes standard trust 
certificates to domains based on a degree of trust. Trust computation is performed on the basis of 
direct and indirect trust parameters. Furthermore, if a trustor communicates through the 
community, then the community server includes community trust of the trustee during the trust 
evaluation. If the communication of the trustor is across the domain, then the community server 
includes the domain trust along with the community trust of the trustee comprising direct and 
indirect observations. The overall trust evaluation of communities and domains is time-driven and 
the responsible authority computes trust after a specific interval of time. We have also compared 
the HoliTrust with the existing trust mechanisms by focusing on several holistic trust objectives, 
such as trust relation and decision, data perception trust, and privacy preservation. © 2019 IEEE. 
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Home court advantage? Knowledge-based FDI and spillovers in emerging 
economies 

Matusik S.F., Heeley M.B., Amorós J.E. 

Article 

Research Summary: Emerging economies increasingly try to stimulate innovation as a path toward 
economic development. One side effect of this is that foreign ownership of innovation in these 
contexts is increasing. This raises the question of how local vs. foreign ownership affects whether 
spillovers from innovation stay in the focal country or occur outside of it. Based on data from 1995 
to 2014 across 35 emerging economies, we find that when ownership of an invention is local, 
spillovers are more likely to stay local. We also examine how the relationship between foreign 
ownership and spillovers is moderated by the stickiness of knowledge associated with the 
invention (relevant country-level knowledge stocks in the host country, applied orientation, and 
scope). We conclude with a discussion of theory and policy implications. Managerial Summary: 
Stimulating innovation is increasingly perceived as important in emerging economies. As a result, 
leaders in these economies work to increase foreign direct investment in innovation-related 
activities with the hope that these activities will encourage knowledge spillovers locally and, thus, 
stimulate greater economic development. The effect of foreign ownership of innovations is not yet 
well understood, though. In this study, we examine where the spillovers from foreign vs. locally 
owned inventions accrue. We find that when the ownership of an invention is local, the benefits 
from that invention are more likely to stay local. We also find that the technology characteristics 
of an invention influence the relationship between foreign ownership and spillovers. We conclude 
with a discussion of implications for theory and innovation policy. © 2018 Strategic Management 
Society 
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Households with children in Mexico: The role of income, age and wage 
inequality [La conformación de hogares con hijos en México: El papel del 

ingreso, la edad y la desigualdad salarial] 

López I.I. 

Article 

Data from the National Survey of Household Income and Expenditure in Mexico for different years 
(2006, 2008, 2010, 2012 and 2014) are used to know the effect of income and age on 
conformation of households with children in Mexico. One of our findings is that it is preferred to 
generate traditional households to another type of household. Another worrying regularity is that 
there is a strong link between income inequality and the establishment of a traditional household. 
D.R. © 2019. Estudios Demográficos y Urbanos Licencia Creative Commons Atribución-
NoComercial-SinDerivar (CC BY-NC-ND) 4.0 Internacional 
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How an MSE director perceives his environment and how it affects the 
closure of his enterprise 

Fernandez A., Reyes A., Alvarez F. 

Article 

MSEs have limitations associated with financial resources, management and insufficient 
infrastructure to carry out their activities. To contrast the hypothesis, a regression model was 
proposed, using a generalized additive model (GAM). This study shows that Mexican 
entrepreneurs perceive financial problems as the main set back that prevents them to make a 
profit, followed by external factors like violence and/or insecurity and economic conditions of the 
Country, representing the major issues being faced. © 2019 Revista Espacios. 
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How Can Responsible Family Ownership be Sustained Across Generations? A 
Family Social Capital Approach 

Aragón-Amonarriz C., Arredondo A.M., Iturrioz-Landart C. 

Article 

Responsible family ownership (RFO) is a combination of the family’s commitment to the family-
firm’s (FF’s) stakeholders in the long term and the explicit behaviour of the family members 
associated with the firm. However, families are not individuals but rather a system of relationships 
among family members. In such a context, misunderstandings in communication, anachronistic 
mentalities and different value systems can block the intergenerational transmission of RFO. 
Consequently, the responsibility of the family towards the FF’s stakeholders may be damaged and 
the firm’s socially responsible behaviour hindered. This paper aims to identify how RFO is 
transferred across generations and to ascertain the role that family social capital (FSC) plays in 
preserving the transmission of RFO from generation to generation. Our research is based on three 
in-depth case studies of Mexican family-owned small- and medium-sized enterprises. First, the 
paper identifies and contrasts a set of FSC-specific factors and problems which play a relevant role 
in the transmission of RFO while recognizing the influence of the mutually reinforcing dynamics of 
FSC dimensions. Secondly, the family’s honourableness (Aβländer in J Bus Ethics 116(4):751–767, 
2013) is identified as a key driver for sustaining the transmission of RFO. Finally, the paper 
identifies RFO institutionalization required to face the intrinsic problems of transmitting RFO in 
growing families. © 2017, The Author(s). 
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How do collaborative practices contribute to innovation in large 
organisations? The case of hackathons 

Granados C., Pareja-Eastaway M. 

Article 

Hackathons are breaking into the corporate world as collaborative practices that promise endless 
possibilities for innovation. Nevertheless, how these practices contribute to innovation in 
organisations remains implicit or is not stated directly in the literature. Additionally, most of the 
research on this topic is not framed in innovation literature and studies have mainly been 
conducted in the fields of medicine and software. In this regard, this article presents an inductive 
study on how hackathons contribute to innovation in large organisations. Drawing on a single case 
of a large company from a creative sector (mobile games), and based on analytical interviews and 
non-participant observation, the results suggest that hackathons contribute by promoting 
exploration activities, such as new external solutions, and by enhancing some preconditions for 
innovation, such as attracting talent or building a community of experts. This article aims to 
contribute to the existing research by positioning the results in the literature and by explaining 
contextual and relational factors not previously described. In addition, it presents insights on how 
hackathons may enhance innovation in corporations. © 2019, © 2019 Informa UK Limited, trading 
as Taylor & Francis Group. 
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How does an industry manage the optimum cash flow within a smart 
production system with the carbon footprint and carbon emission under 

logistics framework? 

Sarkar B., Guchhait R., Sarkar M., Cárdenas-Barrón L.E. 

Article 

The optimized cash flow may affect any smart production system to control a material 
requirement planning and to reduce the carbon footprint within the environment. An automation 
policy is utilized within a smart production system under a forward and a backward logistics 
system. Such logistic network generally consists of a well-structured transportation system, which 
may increase the carbon footprint. This study deals how the carbon footprint can be controlled by 
a smart production system and it obtains the net present value of products for the four sub-
systems associated with the logistics system. To investigate this, four sub-systems as 
manufacturing, distribution, consumption, and remanufacturing are implemented. A solution 
methodology is designed with an integral transformation through the frequency domain. This 
smart logistics system can be used by an associated matrix through an input-output analysis based 
on the distribution center. An illustrative numerical experiment is conducted and the study reveals 
that the discounted sale in disposal subsection at the end of the logistic cycle gives high positive 
impact, where the efficiency is increased due to discarding defective products by the automation 
policy. Graphical studies on the effect of transportation time for the total net present value and 
the net present value for disposal items are compared. It is found that two-stage inspection 
process reveals less amount of defective items and less pollution. As the closed-loop supply chain 
management is considered and due to transportation, huge amount of carbon emissions are 
passing through the environment, this study gives the reduced amount of carbon and more 
perfect products by an optimum cash-flow within a smart production system under advanced 
logistics management. © 2019 Elsevier B.V. 
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How does religion discipline the consumer subject? Negotiating the 
paradoxical tension between consumer desire and the social order 

Rauf A.A., Prasad A., Ahmed A. 

Article 

In this article, we revisit Russell Belk, Guliz Ger and Soren Askegaard’s study on consumer desire. 
We do so in an effort to further advance the extant understanding of desire in consumer research. 
Specifically, informed by Lacanian psychoanalytic thought and sharing much affinity with 
Foucault’s central argument in The History of Sexuality, we consider how the institution of religion 
functions as a disciplining force by which to mediate the (potential) conflict between human desire 
and the social order. For the purposes of this article, we focus our analytical gaze on how 
consumption practices have the disciplinary effect of regulating desire. That is to say, we 
illuminate how religion (and religious ideology) dictates certain consumption practices, which 
ultimately perform to ensure that the pursuit of desire does not contravene the pre-existing social 
order that structures society and organises social relating. To animate our theoretical claims, we 
draw on a qualitative study of the Tablighi Jamaat, an Islamic sub-culture originating in South Asia. 
This article builds on extant sociological and anthropological studies that have captured the nexus 
between religion and the workings of the marketplace. However, unlike past studies, the question 
posited at the crux of this article concerns desire and, particularly, how desire becomes subjected 
to the discourses pertaining to religiously prescribed consumption practices. © 2018, © 2018 
Westburn Publishers Ltd. 

Rauf A.A., Prasad A., Ahmed A., (2019). How does religion discipline the consumer subject? Negotiating the 
paradoxical tension between consumer desire and the social order. Journal of Marketing Management, vol. 
35, pp. 491-513. ISSN: 0267257X.



How to assess legislative performance? A methodological proposal for 
classifying legislative initiatives in Mexico and Latin America [Como evaluar el 
desempeno legislativo? Una propuesta metodologica para la clasificacion de 

las iniciativas de ley en Mexi 

Juárez S.A.B. 

Article 

This article discusses how legislative performance in Latin American democratic transitions is 
assessed. In contexts where legislatures have resumed the formal circuit of public decision-
making, congressmen have become increasingly active in promoting law reforms. However 
indicators used so far assess legislative performance based on the number of bills presented by 
legislators, making no distinction between irrelevant and transcendental proposals. Considering 
such methodological lack, this article suggests an assessment tool that can be applied to the 
Mexican case - with the view of extrapolating it to other Latin American presidential contexts - to 
classify legislative performance according to the relevance, depth, and transformative capacity of 
bills proposed by the parliamentary representatives. © Universidad Nacional Autonoma de 
Mexico. All rights reserved. 
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HPV18 E1 Protein Plus α-Galactosylceramide Elicit in Mice CD8+ T Cell Cross-
Reactivity Against Cells Expressing E1 from Diverse Human Papillomavirus 

Types 

Amador-Molina A., Amador-Molina J.C., Arciniega J.L., Lizano M. 

Article 

CD8+ T cell immune response plays a critical role in the clearance of human papillomavirus (HPV)-
infected cells. During the natural history of HPV infection, the E1 protein, an early-expressed 
helicase highly conserved among papillomaviruses, is involved in the replication of HPV genomes. 
We have previously shown, in a murine model, that immunization with HPV18 E1 protein 
combined with α-galactosylceramide elicits a specific CD8+ T cell response. We further proved 
those findings by analyzing whether CD8+ T cells from mice immunized with α-galactosylceramide 
plus HPV18 E1 protein could have a cytotoxic effect on cells expressing the carboxyl-terminal 
domain from the E1 proteins of other HPV types. Interestingly, CD8+ T cells raised against HPV18 
E1 antigen presented cross-reactivity against the E1 protein from HPV53, 33, 16, and 31. Poor 
cross-reactivity was observed for HPV11, and none for HPV6. This outcome may be relevant for 
the design of broad-spectrum immune-protective agents against HPV infections. © Copyright 
2019, Mary Ann Liebert, Inc. 

Amador-Molina A., Amador-Molina J.C., Arciniega J.L., Lizano M., (2019). HPV18 E1 Protein Plus α-
Galactosylceramide Elicit in Mice CD8+ T Cell Cross-Reactivity Against Cells Expressing E1 from Diverse 
Human Papillomavirus Types. Viral Immunology, vol. 32, pp. 269-275. ISSN: 8828245.



Hyaluronate functionalized multi-wall carbon nanotubes filled with 
carboplatin as a novel drug nanocarrier against murine lung cancer cells 

Salas-Treviño D., Saucedo-Cárdenas O., De Jesús Loera-Arias M., Rodríguez-Rocha H., García-García 
A., Montes-De-Oca-Luna R., Piña-Mendoza E.I., Contreras-Torres F.F., García-Rivas G., Soto-

Domínguez A. 

Article 

Carbon nanotubes (CNTs) have emerged in recent years as a potential option for drug delivery, 
due to their high functionalization capacity. Biocompatibility and selectivity using tissue-specific 
biomolecules can optimize the specificity, pharmacokinetics and stability of the drug. In this study, 
we design, develop and characterize a drug nanovector (oxCNTs-HA-CPT) conjugating oxidated 
multi-wall carbon nanotubes (oxCNTs) with hyaluronate (HA) and carboplatin (CPT) as a treatment 
in a lung cancer model in vitro. Subsequently, we exposed TC–1 and NIH/3T3 cell lines to the 
nanovectors and measured cell uptake, cell viability, and oxidative stress induction. The 
characterization of oxCNTs-HA-CPT reveals that on their surface, they have HA. On the other hand, 
oxCNTs-HA-CPT were endocytosed in greater proportion by tumor cells than by fibroblasts, and 
likewise, the cytotoxic effect was significantly higher in tumor cells. These results show the 
therapeutic potential that nanovectors possess; however, future studies should be carried out to 
determine the death pathways involved, as well as their effect on in vivo models. © 2019 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Hybrid Computational Techniques: Electromagnetic Propagation Analysis in 
Complex Indoor Environments 

Azpilicueta L., Falcone F., Janaswamy R. 

Article 

In this article, we compare deterministic methodologies for characterizing channel behavior in 
heterogeneous and composite scenarios. These techniques include one that combines a 3D ray 
launching (RL) approach based on geometrical optics (GO), a second based on GO and the uniform 
theory of diffraction (UTD), and another that includes a diffusion equation (DE) method based on 
the equation of transfer. A new methodology based on the GO and DE is presented and shown to 
achieve accurate results when compared with real measurements. The proposed technique 
provides a computational time reduction of up to 90% compared to the conventional approach 
using GO with the UTD and DE. © 1990-2011 IEEE. 
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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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Hydrodynamic channeling as a controlled flow reversal mechanism for 
bidirectional AC electroosmotic pumping using glassy carbon microelectrode 

arrays 

Vazquez-Pinon M., Pramanick B., Ortega-Gama F.G., Perez-Gonzalez V.H., Kulinsky L., Madou M.J., 
Hwang H., Martinez-Chapa S.O. 

Article 

Controlled bidirectional flow by AC electroosmotic means is achieved using asymmetric coplanar 
and high-aspect-ratio glassy carbon electrodes and without the involvement of moving elements. 
The forward and backward fluidic propulsion is the result of hydrodynamic channeling of the fluid 
in a microfluidic device. The asymmetric coplanar electrodes were fabricated by photolithographic 
patterning of SU-8 photoresist, followed by pyrolysis at 900 °C. Morphological characterization of 
the carbon structures was carried out by SEM and confocal microscopy. Then, Raman and EDX 
spectroscopies confirmed that the resulting carbon material is appropriate for electrokinetic 
applications. A finite element analysis was carried out to study the flow development by AC 
electroosmosis. Electrode arrays of three different asymmetry ratios (60 m:20 m, 80 m:20 m, and 
100 m:20 m) were fabricated and tested. Fluid velocity was measured for an applied bias in the 2-
20 V PP amplitude range, and in the 1 kHz to 200 MHz frequency range. Overall maximum 
measured forward and reverse fluid velocities were 28.59 m s-1 and 338 m s-1, respectively. On an 
additional set of devices with the same asymmetry ratios, a second photolithography step was 
utilized to produce high-aspect-ratio microposts on top of the coplanar electrodes to study the 
effect of high electrode contact surface to generate bidirectional flow. Using the same amplitude 
and frequency ranges as for planar structures in experimental testing, the overall maximum 
measured velocities were 9.23 m s-1 and 90.66 m s-1 for the forward and reverse regimes, 
respectively. In contrast to the planar electrodes, microposts-containing electrodes had more 
balanced velocity magnitudes between reverse and forward flows as the asymmetry ratio 
increases. In this case, the use of this electrode topology can be useful when symmetry of the 
forward and backward flow is more important than the magnitude of the volumetric flow rate. © 
2019 IOP Publishing Ltd. 
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Hydroxytyrosol inhibits cancer stem cells and the metastatic capacity of 
triple-negative breast cancer cell lines by the simultaneous targeting of 

epithelial-to-mesenchymal transition, Wnt/β-catenin and TGFβ signaling 
pathways 

Cruz-Lozano M., González-González A., Marchal J.A., Muñoz-Muela E., Molina M.P., Cara F.E., 
Brown A.M., García-Rivas G., Hernández-Brenes C., Lorente J.A., Sanchez-Rovira P., Chang J.C., 

Granados-Principal S. 

Article 

Purpose: This study was aimed to determine the impact of hydroxytyrosol (HT), a minor compound 
found in olive oil, on breast cancer stem cells (BCSCs) and the migration capacity of triple-negative 
breast cancer (TNBC) cell lines through the alteration of epithelial-to-mesenchymal transition 
(EMT) and embryonic signaling pathways. Methods: BCSCs self-renewal was determined by the 
mammosphere-forming efficiency in SUM159PT, BT549, MDA-MB-231 and Hs578T TNBC cell lines. 
Flow cytometric analysis of CD44+/CD24−/low and aldehyde dehydrogenase positive (ALDH+) 
subpopulations, migration by the “wound healing assay”, invasion and Western blot of EMT 
markers and TGFβ signaling were investigated in SUM159PT, BT549 and MDA-MB-231 cell lines. 
Wnt/β-catenin signaling was assessed by Western blot in BT549 cells expressing WNT1 and MDA-
MB-231 cells. Changes in TGFβ activity was determined by SMAD Binding Element (SBE) reporter 
assay. Results: HT reduced BCSCs self-renewal, ALDH+ (aldehyde dehydrogenase) and 
CD44+/CD24−/low subpopulations, tumor cell migration and invasion. Consistently, HT suppressed 
Wnt/β-catenin signaling by decreasing p-LRP6, LRP6, β-catenin and cyclin D1 protein expression 
and the EMT markers SLUG, ZEB1, SNAIL and VIMENTIN. Finally, HT inhibited p-SMAD2/3 and 
SMAD2/3 in SUM159PT, BT549 and MDA-MB-231 cells, what was correlated with a less TGFβ 
activity. Conclusion: In conclusion, we report for the first time the inhibitory role of HT on BCSCs 
and tumor cell migration by targeting EMT, Wnt/β-catenin and TGFβ signaling pathways. Our 
findings highlight the importance of the chemopreventive compound HT as a novel candidate to 
be investigated as an alternative targeted therapy for TNBC. © 2018, Springer-Verlag GmbH 
Germany, part of Springer Nature. 
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Hyperspectral analysis of soil polluted with four types of hydrocarbons 

Reséndez-Hernández L.A., Prudencio-Csapek D., Lozano-García D.F. 

Article 

In this study, a high spectral resolution GER-2600 spectroradiometer was used to obtain the 
spectral data of soil samples that were polluted with four different types of petroleum–
hydrocarbons products: Diesel, Gasoline, Crude Oil and Fuel Oil. The polluted soil samples were 
prepared in the laboratory at five concentrations levels: unpolluted soil, 2500, 100,000, 250,000 
ppm and pure pollutant. Spectral data were pre-processed and then analysed with various 
approaches: Principal Components Transformation and ANOVA, Spectral Angle Mapper (SAM), 
Hydrocarbon Index (HI) and Spectral Mixture Analysis (SMA). The results showed that it was 
possible to determine the different spectral response between clean soil and some of the polluted 
soils: crude oil at concentrations higher than 100,000 ppm were the easiest to recognize; while 
samples polluted with gasoline at concentrations below 250,000 ppm were the most difficult to 
distinguish from non-polluted samples. © 2018, © 2018 Informa UK Limited, trading as Taylor & 
Francis Group. 
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Identification and review of low-value clinical practices in General and 
Digestive Surgery [Identificación y revisión de prácticas clínicas de poco valor 

clínico en Cirugía General y Digestiva] 

Rodríguez-Álvarez I.H., Parés D., Julián J.F., Ballester M. 

Article 

Introduction: There are currently widespread clinical practices that, because they do not have 
been supported by available scientific evidence, are inappropriate for most patients. The objective 
of the present study was to identify and review these low-value clinical practices in General 
Surgery. Material and methods: A systematic review of the specialized databases and the 
published guidelines with identification of low-value practices in General Surgery was carried out. 
Of the low-value practices selected for a tertiary and university hospitals through the consensus of 
expert surgeons, those that do not provide clinical value were identified. Results: In a first search, 
4,019 recommendations were found, of which 60 were selected because they were focused on 
General Surgery. After evaluation by the experts, a total of 29 clinical recommendations were 
selected to be implemented in a specialty service, which were divided into those corresponding to 
diagnostic processes (n = 9), procedures and surgical technique (n = 10) and of perioperative care 
and medication (n = 10). Conclusions: There is evidence in the literature of some clinical practices 
that provide little value in General Surgery. The changes referring to do-not-do these practices 
should be implemented in current clinical practice of this specialty. © 2019 FECA 
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Identification of superior doubled haploid maize (Zea mays) inbred lines 
derived from high oil content subtropical populations 

Silva-Venancio S., Preciado-Ortiz R.E., Covarrubias-Prieto J., Ortíz-Islas S., Serna-Saldivar S.O., 
García-Lara S., Terrón-Ibarra A.D., Palacios Rojas N. 

Article 

High oil maize (HOM) hybrids, adapted to subtropical regions are needed to meet existing 
requirements for industrial and livestock purposes. Recently, the doubled haploid (DH) breeding 
technology is applied to reduce considerably the time to generate homozygous maize lines, 
however, information of heterotic response, per se productivity, stress, disease reaction, and 
adaptation to different environments are not known. In this work, field evaluations of per se and 
testcross high oil content DH lines adapted for subtropical environments were studied to identify 
superior DH lines with good heterotic response and agronomic characteristics. White and yellow 
kernel test crosses were formed using the different heterotic population as testers from which DH 
lines were derived. Test crosses were evaluated at three locations in Mexico. Superior DH lines 
from each tester presented high GCA effects through test crosses, with a range of grain yield 
across locations of 12.8 to 10.4 Mg ha-1 and 11.1 to 9.1 Mg ha-1 respectively. Per se DH lines were 
observed and screened for adaptation, productivity, disease reaction and other agronomic traits in 
five locations/year environments. Per se DH lines screening process across environments was able 
to obtain information for adaptation, productivity, and healthiness. Also of DH lines with high 
response of GCA, information regarding heterotic groups, and DH lines oil content determination 
was used to identify outstanding DH lines for developing HOM high-yielding hybrids adapted for 
subtropical regions, with fewer costs and time. This research demonstrated that it was feasible to 
identify subtropical elite DH lines with high oil content. © 2019, Consiglio per la Ricercame la 
sperimentazione in Agrcoltura. All rights reserved. 
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If i indulge first, i will eat less overall: The unexpected interaction effect of 
indulgence and presentation order on consumption 

Flores D., Reimann M., Castaño R., Lopez A. 

Article 

Across 4 experiments, this research is the first to uncover the interaction effect of food type 
(indulgent vs. healthy) and food presentation order (first vs. last) on individuals' sequential food 
choices and their overall caloric intake. This work showed that, when selecting foods in a sequence 
(e.g., at a buffet or on a food ordering website), individuals are influenced by the first item they 
see and tend to make their subsequent food choices on the basis of this first item. This notion can 
be utilized to nudge individuals into consuming less food overall. In contrast to what one might 
intuitively assume, Experiment 1-a field study in a real-life cafeteria-showed that when an 
indulgent (healthy) dish is the first item, lower-calorie (higher-calorie) dishes are subsequently 
chosen and overall caloric consumption is lower (higher). Experiments 2 and 3 replicated these 
effects in the context of ordering food on a website. Experiment 4 further revealed that high (vs. 
low) cognitive load alters the identified interaction effect, such that when an indulgent dish is the 
first item, higher-calorie dishes are subsequently chosen. © 2018 American Psychological 
Association. 
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Image annotation as text-image matching: Challenge design and results 

Pellegrin L., Loyola-González O., Ortiz-Bejar J., Medina-Pérez M.A., Gutierrez-Rodríguez A.E., Tellez 
E.S., Graff M., Miranda-Jiménez S., Moctezuma D., Garćia-Limón M., Morales-Reyes A., Reyes-

Garćia C.A., Morales E., Escalante H.J. 

Article 

This paper describes the design of the 2017 RedICA: Text-Image Matching (RICATIM) challenge, 
including the dataset generation, a complete analysis of results, and the descriptions of the top-
ranked developed methods. The academic challenge explores the feasibility of a novel binary 
image classification scenario, where each instance corresponds to the concatenation of learned 
representations of an image and a word. Instances are labeled as positive if the word is relevant 
for describing the visual content of the image, and negative otherwise. This novel approach of the 
image classification problem poses an alternative scenario where any text-image pair can be 
represented in such space, so any word could be considered for describing an image. The 
proposed methods are diverse and competitive, showing considerable improvements over the 
proposed baselines. © 2019 Instituto Politecnico Nacional. All rights reserved. 
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Image segmentation for the treatment planning of Magnetic Resonance-
Guided High-Intensity Focused Ultrasound (MRgHIFU) therapy: A parametric 

study 

Vargas-Olivares A., Navarro-Hinojosa O., Pichardo S., Curiel L., Alencastre-Miranda M., Chong-
Quero J.E. 

Article 

In the present research work, image segmentation methods were studied to find internal 
parameters that provide an efficient identification of the regions of interest in Magnetic 
Resonance (MR) images used for the therapy planning of High-Intensity Focused Ultrasound 
(HIFU), a minimally invasive therapeutic method used for selective ablation of tissue. The involved 
image segmentation methods were threshold, level set and watershed segmentation algorithm 
with markers (WSAM), and they were applied to transverse and sagittal MR images obtained from 
an experimental setup of a murine experiment. A parametric study, involving segmentation tests 
with different values for the internal parameters, was carried out. The F-measure results from the 
parametric study were analyzed by region using Welch's ANOVA followed by post hoc Games-
Howell test to determine the most appropriate method for region identification. In transverse 
images, the threshold method had the best performance for the air region with a F-measure 
median of 0.9802 (0.9743-0.9847, interquartile range IQR 0.0104), the WSAM for the tissue, gel-
pad, transducer and water region with a F-measure median of 0.9224 (0.8718-0.9468, IQR 0.075), 
0.9553 (0.9496-0.9606, IQR 0.011), 0.9416 (0.9330-0.9540, IQR 0.021) and 0.9769 (0.9741-0.9803, 
IQR 0.0062), respectively. In sagittal images, threshold method had the best performance for the 
air region with a F-measure median of 0.9680 (0.9589-0.9735, IQR 0.0146), the WSAM for the 
tissue and gel-pad regions with a F-measure median of 0.9241 (0.8870-0.9426, IQR 0.0556) and 
0.9553 (0.9472-0.9625, IQR 0.0153), respectively, and the Geodesic Active Contours (GAC) method 
for the transducer and water regions with a F-measure median of 0.9323 (0.9221-0.9402, IQR 
0.0181) and 0.9681 (0.9627-0.9715, IQR 0.0088), respectively. The present research work 
integrates preliminary results to generate more efficient procedures of image segmentation for 
treatment planning of the MRgHIFU therapy. Future work will address the search of an automatic 
segmentation process, regardless of the experimental setup. © 2019 by the authors. 
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Immobilization of fungal laccase on glutaraldehyde cross-linked chitosan 
beads and its bio-catalytic potential to degrade bisphenol A 

Bilal M., Jing Z., Zhao Y., Iqbal H.M.N. 

Article 

Bisphenol A is an endocrine disrupting compound that is continuously released into the 
environment. In this study, a laccase from Trametes versicolor was covalently immobilized onto 
high quality chitosan beads as carrier support chemically cross-linked with glutaraldehyde. 
Chitosan beads (average 2.0 mm diameter) developed using 2.5% (w/v) chitosan and 
functionalized with 2.0% (v/v) glutaraldehyde for 3 h yielded maximum immobilization efficiency 
(∼84.7%). The surface topology of laccase-attached chitosan support was envisaged and 
compared with control beads by scanning electron microscope (SEM). The immobilized biocatalyst 
showed good operational stability, retaining 71.24% of its original activity after 10 repeated 
catalytic cycles with reference to its native form. Storage stability profile exhibited the superiority 
of the laccase-immobilized chitosan beads presenting over 90% of activity after preserving for 28 
days at 4 °C, whereas free enzyme showed only 47.3% activity under the same conditions. In 
addition, the chitosan-based biocatalytic system achieved almost complete removal of bisphenol A 
from the aqueous solution after 150 min of the transformation process. Conclusively, these results 
proposed the use of the chitosan hydrogel beads immobilized laccase as a promising and 
environmentally friendly biocatalyst for the degradation of environmental pollutants, particularly 
the removal of phenolic compounds in wastewater. © 2019 Elsevier Ltd 
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Immune cells as targets for cardioprotection: new players and novel 
therapeutic opportunities 

Andreadou I., Cabrera-Fuentes H.A., Devaux Y., Frangogiannis N.G., Frantz S., Guzik T., Liehn E.A., 
Gomes C.P.C., Schulz R., Hausenloy D.J. 

Article 

New therapies are required to reduce myocardial infarct (MI) size and prevent the onset of heart 
failure in patients presenting with acute myocardial infarction (AMI), one of the leading causes of 
death and disability globally. In this regard, the immune cell response to AMI, which comprises an 
initial pro-inflammatory reaction followed by an anti-inflammatory phase, contributes to final MI 
size and post-AMI remodelling [changes in left ventricular (LV) size and function]. The transition 
between these two phases is critical in this regard, with a persistent and severe pro-inflammatory 
reaction leading to adverse LV remodelling and increased propensity for developing heart failure. 
In this review article, we provide an overview of the immune cells involved in orchestrating the 
complex and dynamic inflammatory response to AMI-these include neutrophils, 
monocytes/macrophages, and emerging players such as dendritic cells, lymphocytes, pericardial 
lymphoid cells, endothelial cells, and cardiac fibroblasts. We discuss potential reasons for past 
failures of anti-inflammatory cardioprotective therapies, and highlight new treatment targets for 
modulating the immune cell response to AMI, as a potential therapeutic strategy to improve 
clinical outcomes in AMI patients. This article is part of a Cardiovascular Research Spotlight Issue 
entitled 'Cardioprotection Beyond the Cardiomyocyte', and emerged as part of the discussions of 
the European Union (EU)-CARDIOPROTECTION Cooperation in Science and Technology (COST) 
Action, CA16225. Published on behalf of the European Society of Cardiology. All rights reserved. © 
The Author(s) 2019. For permissions, please email: journals.permissions@oup.com. 
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Impact of cooking and nixtamalization on the bioaccessibility and antioxidant 
capacity of phenolic compounds from two sorghum varieties 

Luzardo-Ocampo I., Ramírez-Jiménez A.K., Cabrera-Ramírez Á.H., Rodríguez-Castillo N., Campos-
Vega R., Loarca-Piña G., Gaytán-Martínez M. 

Article 

Sorghum (Sorghum bicolor L. Moench) has been sparsely used as human food due to certain anti-
nutritional factors such as tannins that reduce its digestibility, although the grain is an important 
source of bioactive compounds such as phenolic compounds (PCs). This study aimed to assess the 
impact of cooking and alkaline cooking (nixtamalization) on the bioaccessibility and antioxidant 
capacity of PCs of two sorghum varieties (white/red). Nixtamalization was the most effective 
procedure for the reduction of tannins (74.3%). Gallic acid proved to be the most bioaccessible PC 
(6359 μg/g). The total phenolics and condensed tannins correlated with the antioxidant capacity 
(ABTS/DPPH; R2: 0.30–0.43, p &lt; 0.05). These results confirm the potential of thermal 
procedures to significantly modify the bioaccessibility of sorghum compounds, enhancing their 
concentrations and reducing anti-nutritional factors (tannins) while improving their antioxidant 
capacity. © 2019 Elsevier Ltd 
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Impact of electron surface scattering on spectroscopy of periodic dielectric-
metal multilayers 

Iakushev D., Lopez-Aguayo S. 

Article 

We study the effect of surface electron scattering inside metal layers on photonic spectrum, 
transmissivity, reflectivity, and absorption of periodic dielectric-metal structures in the infrared 
frequency range. We demonstrate that consideration of finite probability of nonspecular 
scattering of the conduction electrons by metal layer boundaries is essential: an increase in 
diffusivity of the metal layer boundaries can lead to disappearance of some Fabry–Perot resonant 
peaks and substantially alter the shape of the transmission, reflection, and absorption spectra, 
which gradually transform to virtually flat plateaus. The presented study can be used for 
interpretation of experimental data on scattering of electromagnetic waves by dielectric-metal 
multilayers under a lack of detailed information on the state of the metal layer boundaries. © 
2019 Optical Society of America. 

Iakushev D., Lopez-Aguayo S., (2019). Impact of electron surface scattering on spectroscopy of periodic 
dielectric-metal multilayers. Journal of the Optical Society of America B: Optical Physics, vol. 36, pp. 2226-
2234. ISSN: 7403224.



Impact of high hydrostatic pressure and thermal treatment on the stability 
and bioaccessibility of carotenoid and carotenoid esters in astringent 

persimmon (Diospyros kaki Thunb, var. Rojo Brillante) 

Cano M.P., Gómez-Maqueo A., Fernández-López R., Welti-Chanes J., García-Cayuela T. 

Article 

The carotenoid and carotenoid ester profile in astringent persimmon (Diospyros kaki Thunb., var. 
Rojo Brillante) was composed by 13 free xanthophylls, 8 hydrocarbon carotenes and 17 carotenoid 
esters. The stability and biaoccessibility of these carotenoids was determined by an adaptation of 
the INFOGEST protocol. Results showed that the stability of persimmon carotenoids ranged from 
61 to 74%, depending on the digestion phase, being (all-E)-β-cryptoxanthin and (all-E)-
antheraxanthin 3-O-palmitate the most stable carotenoids. At the final step of the digestion (oral + 
gastric + duodenal phase), only traces of (all-E)-antheraxanthin, (all-E)-lutein and (all-E)-β-
cryptoxanthin were found in control samples due to the low efficiency of carotenoid micellization, 
which was affected by the high pectin content naturally present in persimmon tissues. Processing 
increased the overall carotenoid bioaccessibility to 54% in pressurized samples and to 25% in 
thermal treated ones. This effect depended on the processing technology as well as on the 
chemical structure of the carotenoid, being (all-E)-β-cryptoxanthin and (all-E)-β-cryptoxanthin 
laurate the most bioaccessible carotenoids in pressurized samples and (all-E)-β-cryptoxanthin 
laurate and (all-E)-antheraxanthin the most bioaccessible ones in pasteurized ones. © 2019 
Elsevier Ltd 
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Impact of transaction costs on supply operations and price competitiveness 
in wholesale marketing: A study in reference to Mexico 

Rajagopal, Rajagopal A. 

Article 

Transaction costs make significant impact on determining the costs of logistics and inventory in 
companies marketing consumer wholesale products. Effective management of transaction cost 
helps companies ensure competitive prices, and induce loyalty among the consumers. This paper 
aims at analysing the transactions cost, and its relationship with wholesale prices. It critically 
examines the previous studies on transaction cost approach of wholesaler firms in reference to 
the cost incurred in their brands using 'direct-to-customer' strategy. Data in this study has been 
collected in reference to two large wholesale outlets in Mexico City. This study reveals that 
wholesaler brands are price competitive and effectively reduce the uncertainty of supplies as they 
address the existing demand in the market. The wholesale brands largely meet the price 
expectation of consumers and enhance their satisfaction level. Large wholesaling firms reduce 
their transaction costs by lowering the margin spread among the suppliers, and obtaining supplies 
from a limited number of suppliers nationwide. Copyright © 2019 Inderscience Enterprises Ltd. 
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Impedance Adaptive Controller for a Prototype of a Whiplash Syndrome 
Rehabilitation Device 

Guzman-Victoria I., Salgado-Ramos I., Mera-Hernandez M., Chairez I., Ahmed H. 

Article 

The objective of this study was to design of an output based impedance adaptive controller for a 
special class of cervical orthoses, a class of biomedical devices for the rehabilitation of neck 
illnesses. The controller used the adaptive sliding mode theory to enforce the tracking of the 
reference trajectory if the patient was not resistant to the therapy. If the patient rejects the 
orthosis activity, a second impedance-based controller governs the orthosis movement allowing 
the patient to take the leading role in the orthosis sequence of movements. The proposed 
controller considers a weighted controller combining the tracking and the impedance controls in a 
single structure. The monitoring of the external force was evaluated on a novel weighting function 
defining on-line the role of each controller. The proposed orthosis was motivated by the 
prevalence of whiplash, which is a syndrome that is produced by forced hyperextension and 
hyperflexion of the neck. This study included the development of a technological prototype of the 
orthotic type to support the recovery of patients diagnosed with whiplash. The sections that make 
up the orthotic device are two independent systems that move the patient's head in the sagittal 
and frontal planes. For this purpose, the mechanical structure of the cervical orthosis was made up 
of 7 pieces printed in 3D with polylactic acid (PLA). The operation of the cervical orthosis was 
evaluated in two sections: (a) using a simulation system, which consists of a spring with an 
artificial head and the development of a graphic interface in Matlab, and (b) evaluating the 
controller on the proposed orthosis. With these elements, the follow-up of the trajectory 
proposed by the actuators was evaluated, as well as its performance in the face of the opposition 
that a patient generates. The superiority of the proposed controller was confirmed by comparing 
the tracking efficiency with proportional-integral-derivative and first-order sliding variants. © 2019 
Isai Guzman-Victoria et al. 
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Importance of diagnostic laparoscopy in the detection of tumor implants. A 
case report [Importancia de la laparoscopia diagnóstica en la detección de 

implantes tumorales. Reporte de un caso] 

Bañuelos-Vizcarra E., Gómez-Espinosa J.I., Bustos-Rodríguez F.J., Pantoja-Rojas A., Rodríguez-
Navarro R., Vázquez-García H.M., González-Zepeda J.H., Castañeda-Arellano I. 

Article 

BACKGROUND: Malignant germ cell tumors of the ovary constitute a heterogeneous group of 
highly malignant and rapidly progressive neoplasms that usually appear during the first two 
decades of life. Its frequency in Mexico is 3.4% on ovarian tumors. Approximately 10% of affected 
patients report acute abdominal pain due to capsular distension, necrosis, hemorrhage, rupture or 
torsion. CLINICAL CASE: A 17 years-old patient, who went to the Emergency Department for pelvic 
pain of sudden onset. It was decided to perform a laparotomy and ovarian torsion was found 
secondary to a right adnexal tumor, so salpingo-ophorectomy was performed. High alpha-
fetoprotein concentration (10.702 ng/mL) was detected; the Pediatric Oncology Service indicated 
chemotherapy for two years; however, after stopping the treatment, its concentration persisted. 
The ultrasound and PET-SCAN did not show active disease, so it was sent to the gynecological 
endoscopy service, where they performed diagnostic laparoscopy, observing multiple tumor 
implants. The histopathological results was endodermal sinus tumor. The patient was sent, again, 
to Pediatric Oncology to continue with chemotherapy and radiotherapy. It is currently stable, with 
a decrease in values of alpha-fetoprotein (last determination: 1200 ng/mL). CONCLUSION: The 
importance of diagnostic laparoscopy is especially relevant in this type of cases when there is 
disagreement between biochemical and imaging studies (ultrasound and PET-SCAN), which 
through laparoscopy guides us towards a more accurate diagnosis through visualization and direct 
biopsy taking sample and give a directed management. © 2019, Asociacion Mexicana de 
Ginecologia y Obstetricia. All rights reserved. 
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Improved adsorption and photocatalytic removal of methylene blue by MoO3 
thin films: Role of the sputtering power, film thickness, and sputtering 

working pressure 

Pérez-González M., Morales-Luna M., Santoyo-Salazar J., Crotte-Ledesma H., García-Tinoco P.E., 
Tomás S.A. 

Article 

The role of the sputtering power, film thickness, and sputtering working pressure on the 
adsorption capacity and photocatalytic activity of MoO3 thin films was studied. The MoO3 thin 
films were deposited at room temperature by radio frequency reactive magnetron sputtering and 
subsequently post-annealed in air at 500 °C. X-ray diffractograms revealed the presence of the α- 
and β-MoO3 crystalline phases. The thin film adsorption was assessed by the removal of 
methylene blue (MB) from aqueous solutions under dark conditions. In addition, the 
photocatalytic activity for the most adsorbent films was evaluated by the degradation of MB 
aqueous solutions under UV-irradiation. Raman spectroscopy measurements showed a strong MB 
adsorption on the film surface. Photoacoustic spectroscopy experiments confirmed the adsorption 
of MB on the catalyst surface; specifically, a strong hypsochromic shift of the absorption bands 
indicated that MB forms aggregates on the MoO3 surface. The maximum adsorption and 
photocatalytic performances were observed for the samples deposited at 60 W and 12.0 mTorr, 
with a thickness of 400 nm. The results are explained in terms of the stoichiometry, as well as the 
structural, optical, and morphological properties of the films. © 2019 Elsevier B.V. 
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Improved extraction of the natural anticancerigen pristimerin from Mortonia 
greggii root bark using green solvents and aqueous two-phase systems 

Mejía-Manzano L.A., Barba-Dávila B.A., Vázquez-Villegas P., Serna-Saldívar S.O., González-Valdez J. 

Article 

Two green and sustainable strategies for pristimerin recovery from Mortonia greggii 
(Celastraceae) root bark were assayed using ionic liquids and ethanol-phosphate biphasic systems. 
The yields of pristimerin extraction with ionic liquids (1-ethyl-3-methylimidazolium acetate 
(EMIMAc) and 1-butyl-3-methylimidazolium tetrafluoroborate (BMIMBF4)) were lower than those 
obtained through a traditional solvent extraction method. Even more, the implantation of a 
BMIMBF4-phosphate Aqueous Two-Phase System (ATPS) did not improve the pristimerin recovery 
yield. Therefore, extractions in ATPS using mixtures of ethanol and phosphate salts considering as 
factors the extraction time and the number of extraction steps were performed. The obtained 
extract on the ethanol-rich phase showed a comparable pristimerin yield (7.16 ± 0.09 mg/g) and 
twice the purity (12.82 ± 0.42 mg/g) to that obtained in traditional solvent extraction (30 min) with 
a shorter (15 min) extraction time. The proposed methodology represents a feasible, scalable and 
environmentally-friendly procedure to obtain sufficient amounts of this natural anticarcinogenic 
compound for in vivo bioactivity assays. © 2018 Elsevier B.V. 
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Improved real-time influenza surveillance: Using internet search data in eight 
Latin American countries 

Clemente L., Lu F., Santillana M. 

Article 

Background: Novel influenza surveillance systems that leverage Internet-based real-time data 
sources including Internet search frequencies, social-network information, and crowd-sourced flu 
surveillance tools have shown improved accuracy over the past few years in data-rich countries 
like the United States. These systems not only track flu activity accurately, but they also report flu 
estimates a week or more ahead of the publication of reports produced by healthcare-based 
systems, such as those implemented and managed by the Centers for Disease Control and 
Prevention. Previous work has shown that the predictive capabilities of novel flu surveillance 
systems, like Google Flu Trends (GFT), in developing countries in Latin America have not yet 
delivered acceptable flu estimates. Objective: The aim of this study was to show that recent 
methodological improvements on the use of Internet search engine information to track diseases 
can lead to improved retrospective flu estimates in multiple countries in Latin America. Methods: 
A machine learning-based methodology that uses flu-related Internet search activity and historical 
information to monitor flu activity, named ARGO (AutoRegression with Google search), was 
extended to generate flu predictions for 8 Latin American countries (Argentina, Bolivia, Brazil, 
Chile, Mexico, Paraguay, Peru, and Uruguay) for the time period: January 2012 to December of 
2016. These retrospective (out-of-sample) Influenza activity predictions were compared with 
historically observed flu suspected cases in each country, as reported by Flunet, an influenza 
surveillance database maintained by the World Health Organization. For a baseline comparison, 
retrospective (out-of-sample) flu estimates were produced for the same time period using 
autoregressive models that only leverage historical flu activity information. Results: Our results 
show that ARGO-like models' predictive power outperform autoregressive models in 6 out of 8 
countries in the 2012-2016 time period. Moreover, ARGO significantly improves on historical flu 
estimates produced by the now discontinued GFT for the time period of 2012-2015, where GFT 
information is publicly available. Conclusions: We demonstrate here that a self-correcting machine 
learning method, leveraging Internet-based disease-related search activity and historical flu 
trends, has the potential to produce reliable and timely flu estimates in multiple Latin American 
countries. This methodology may prove helpful to local public health officials who design and 
implement interventions aimed at mitigating the effects of influenza outbreaks. Our methodology 
generally outperforms both the now-discontinued tool GFT, and autoregressive methodologies 
that exploit only historical flu activity to produce future disease estimates. © 2019 Journal of 
Medical Internet Research. All rights reserved. 
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Improved state-level influenza nowcasting in the United States leveraging 
Internet-based data and network approaches 

Lu F.S., Hattab M.W., Clemente C.L., Biggerstaff M., Santillana M. 

Article 

In the presence of health threats, precision public health approaches aim to provide targeted, 
timely, and population-specific interventions. Accurate surveillance methodologies that can 
estimate infectious disease activity ahead of official healthcare-based reports, at relevant spatial 
resolutions, are important for achieving this goal. Here we introduce a methodological framework 
which dynamically combines two distinct influenza tracking techniques, using an ensemble 
machine learning approach, to achieve improved state-level influenza activity estimates in the 
United States. The two predictive techniques behind the ensemble utilize (1) a self-correcting 
statistical method combining influenza-related Google search frequencies, information from 
electronic health records, and historical flu trends within each state, and (2) a network-based 
approach leveraging spatio-temporal synchronicities observed in historical influenza activity across 
states. The ensemble considerably outperforms each component method in addition to previously 
proposed state-specific methods for influenza tracking, with higher correlations and lower 
prediction errors. © 2019, The Author(s). 
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Improvement of lifetime in the power electronic drive of a BLDCM through 
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Módulos de Electrónica de Potencia de un BLDCM Mediante la Optimización 
de un Control Difuso] 

López M.G., Ponce P., Soriano L.A., Molina A., Rodríguez J.J. 

Article 

Power electronics elements lifetime in BLDCM drives can be affected due to power losses by 
conduction and switching during their operation. These losses normally arent consider in the 
design of controller, hence the controller lifetime is reduced or generate early failures. In this 
work, a fuzzy controller optimization through of PSO algorithm is proposed, this controller design 
considers the semiconductors temperature and the speed of BLDCM, it allows to increase power 
electronics lifetime at the same time that the speed desired is achieved. Finally, The Fuzzy-PSO 
controller results are compared with a PID conventional controller and Fuzzy conventional 
controller. These results are superior in comparison to conventional controllers since increase the 
power electronics lifetime and reach the speed set point. Additionally, the co-simulation as a 
methodology that allows to design, to implement and to validate prototypes in a reliable way. In 
this co-simulation the power electronics devices, the BLDCM and the controller proposed were 
designed in Multisim TM and LabVIEW TM from National Instrument (NI). © 2019 Universitat 
Politecnica de Valencia. All Rights Reserved. 
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Improving education in developing countries using robotic platforms 

Ponce P., Molina A., Caudana E.O.L., Reyes G.B., Parra N.M. 

Article 

In developing countries, educational programs have been using an out of date teaching 
methodology, where students’ only work is to listen to the professors’ lessons without having 
practical applications or hands-on experience, thereby provoking a decrease in student attention 
span, motivation, and boredom with learning processes. This work proposes the use of robotic 
platforms inside elementary schools and universities to improve and evaluate the usability and 
effectiveness of robots on students’ attention spans, motivation, and knowledge acquirement 
during their classes. This work mentions a case of study in Mexico where the use of the robotic 
platforms was evaluated. To evaluate the learning process of undergraduate students, a hexapod 
robot was used throughout a basic programming course to help the students learn about robotics 
programming and path planning algorithms. At the end of the course, several surveys were given 
to the students to evaluate their perceptions about the course and the use of the robotic platform. 
In the elementary school, a NAO Robot was used to give students four different diligences in 
physics, mathematics and physical education classes. During these experimentations, the 
attention span of the students and their ability to use the robotic platforms were observed, using 
a behavior observation protocol; also, their knowledge acquisition before and after class was 
evaluated. The results showed that the use of a robotic platform in class helps the students 
improve their knowledge acquisition and increases their motivation and attention span. Also, the 
surveys and usability analysis demonstrate that the design of the diligences and course projects 
were sufficient to generate greater interest among the students in the topics taught in school. © 
2019, Springer-Verlag France SAS, part of Springer Nature. 
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In vitro antioxidant activity optimization of nut shell (Carya illinoinensis) by 
extrusion using response surface methods 
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Article 

The pecan (Carya illinoinensis) nut shell is an important byproduct of the food processing industry 
that has not been previously explored as an antioxidant compound. This work aims to study the 
effect of the extrusion temperature and screw speed on the moisture content, water and oil 
absorption index, water solubility index, color, phenolic compounds, condensed tannin 
compounds, and antioxidant activity of pecan nut shell extrudates. Extrusion variables were 
adjusted using a response surface methodology. Extrusion, performed at 70 °C and 150 rpm, 
almost doubled the concentration of polyphenols in the non-extruded shell and significantly 
increased radical scavenging activity. Compounds in extrudates, performed at 70 °C and 150 rpm, 
were quantified by high-performance liquid chromatography (HPLC) with a diode-array detector 
(DAD) and identified by liquid chromatography coupled with time-of-flight mass spectrometry (LC-
MSD- TOF). Extrusion significantly increased most phenolic acid compounds, including gallic acid, 
ellagic acid pentose, ellagic acid, dimethyl ellagic acid rhamnoside, and dimethyl ellagic acid. The 
soluble fiber in extrudates was more than three-fold higher than in the control. Therefore, 
extrusion at 70 °C and 150 rpm increased the concentration of phenolic compounds, antioxidant 
activity, and total dietary and soluble fiber. Our findings support the notion that extruded pecan 
nut shell can be used in clean-label products and improve their nutraceutical value. © 2019 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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B.R., Serna-Saldívar S.O., Welti-Chanes J. 

Article 

Fruit by-products are being investigated as non-conventional alternative sources of dietary fiber 
(DF). High hydrostatic pressure (HHP) treatments have been used to modify DF content as well as 
its technological and physiological functionality. Orange, mango and prickly pear peels untreated 
(OU, MU and PPU) and HHP-treated at 600 MPa (OP/55 ◦C and 20 min, MP/22 ◦C and 10 min, 
PPP/55 ◦C and 10 min) were evaluated. Untreated and treated fruit peels were subjected to fecal 
in vitro fermentations. The neutral sugar composition and linkage glycosidic positions were related 
to the production of short chain fatty acids (SCFA) resulting from the fermentation of the 
materials. After HHP-treatments, changes from multibranched sugars to linear sugars were 
observed. After 24 h of fermentation, OP yielded the highest amount of SCFA followed by PPU and 
MP (389.4, 282.0 and 204.6 µmol/10 mg DF, respectively). HHP treatment increased the SCFA 
concentration of orange and mango peel by 7 and 10.3% respectively, compared with the 
untreated samples after 24 h of fermentation. The results presented herein suggest that fruit 
peels could be used as good fermentable fiber sources, because they yielded high amounts of 
SCFA during in vitro fermentations. © 2019 by the authors. 
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Inactivation of nuclear histone deacetylases by EP300 disrupts the MiCEE 
complex in idiopathic pulmonary fibrosis 
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Fuentes H., Chao C.-M., Braubach P., Bellusci S., Seeger W., Günther A., Preissner K.T., Wygrecka 

M., Savai R., Papy-Garcia D., Dobreva G., Heikenwalder M., S 

Article 

Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, and highly lethal lung disease with 
unknown etiology and poor prognosis. IPF patients die within 2 years after diagnosis mostly due to 
respiratory failure. Current treatments against IPF aim to ameliorate patient symptoms and to 
delay disease progression. Unfortunately, therapies targeting the causes of or reverting IPF have 
not yet been developed. Here we show that reduced levels of miRNA lethal 7d (MIRLET7D) in IPF 
compromise epigenetic gene silencing mediated by the ribonucleoprotein complex MiCEE. In 
addition, we find that hyperactive EP300 reduces nuclear HDAC activity and interferes with MiCEE 
function in IPF. Remarkably, EP300 inhibition reduces fibrotic hallmarks of in vitro (patient-derived 
primary fibroblast), in vivo (bleomycin mouse model), and ex vivo (precision-cut lung slices, PCLS) 
IPF models. Our work provides the molecular basis for therapies against IPF using EP300 inhibition. 
© 2019, The Author(s). 
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Incidence and prevalence of inflammatory bowel disease in Mexico from a 
nationwide cohort study in a period of 15 years (2000-2017) 

Yamamoto-Furusho J.K., Sarmiento-Aguilar A., Toledo-Mauriño J.J., Bozada-Gutiérrez K.E., 
Bosques-Padilla F.J., Martínez-Vázquez M.A., Marroquín-Jiménez V., García-Figueroa R., Jaramillo-

Buendía C., Miranda-Cordero R.M., Valenzuela-Pérez J.A., Cortes-Aguil 

Article 

Despite the worldwide increasing incidence and prevalence of Inflammatory Bowel Disease (IBD), 
our knowledge about it in Mexico is still limited. The aim of this study is to describe the incidence 
and prevalence of IBD as well as its clinical and socio-demographical characteristics in Mexico from 
a nation-wide perspective.Multicenter nation-wide cohort study that included 42 IBD clinics from 
all over the country that participated with electronically register of the new cases over 17 years as 
well as all known existing cases together with their clinical and socio-demographical characteristics 
from patients with IBD (ulcerative colitis [UC], Crohn disease [CD], and inflammatory bowel 
disease unclassified [IBDU]). The data collection was conducted between January and October 
2017. Incidence, prevalence, and mean incidence over 2 decades were then calculated. Data base 
was analyzed using SPSS v24 program SPSS (version 24, IBM Corp., Armonk, NY, USA).A total of 
2645 patients with IBD were registered. The crude incidence rates of IBD, UC, and CD, respectively, 
were 0.21, 0.16, and 0.04 cases per 100,000-person year. The highest incidence was registered in 
the year 2015, compared with to the previous years. The mean incidence of IBD has increased 
steadily from 0.05 to 0.21 per 100,000 person-years over the past 15 years (P = .06). The incidence 
of IBD new cases have increased significantly throughout the last 16 years, 5.9-fold for IBD, 5.3-
fold for UC, and 9.5-fold for CD. The prevalence rates of IBD, UC, and CD, respectively, were 1.83, 
1.45, and 0.34 cases per 100,000-person-year.This is the first study from a nation-wide perspective 
that demonstrated a significant increase of prevalence and incidence of IBD in Mexico in the last 
15 years. 
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Increase in burnout syndrome in medical students during their first month of 
clinical rotation [Incremento de síndrome de burnout en estudiantes de 

Medicina tras su primer mes de rotación clínica] 

Guillén-Graf A.M., Flores-Villalba E., Díaz-Elizondo J.A., Garza-Serna U., López-Murga R.E., Aguilar-
Abisad D., Muñoz-Lozano J.F., Rentería García L. 

Article 

Introduction: It has been demonstrated that the development of burnout in physicians begins 
during their academic training and it can affect their personal life. Objective: To evaluate the 
prevalence of burnout in medical students at the beginning, and after one month of clinical 
rotation. Materials and methods: We evaluated students at the beginning of surgical clinical 
rotation and one month after using the Maslach Burnout Inventory-Human Services Survey. The 
prevalence and differences between the 2 measurements were calculated. Results: Twenty-one 
(12.3%) students showed symptoms of severity at the beginning, and 34 (19.8%) after the first 
month (P =.059). After eliminating the personal accomplishment scale, 54 (31.6%) and 76 (44.2%) 
students had severity of symptoms in the rest of the dimensions at the beginning and after one 
month, respectively (P =.016). Conclusion: Medical students showed an increase in the presence of 
severe burnout, as well as emotional exhaustion and depersonalisation after one month of clinical 
rotation. © 2018 Elsevier España, S.L.U. 
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Independent Predictors of Cardiac Mortality and Hospitalization for Heart 
Failure in a Multi-Ethnic Asian ST-segment Elevation Myocardial Infarction 

Population Treated by Primary Percutaneous Coronary Intervention 

Bulluck H., Zheng H., Chan M.Y., Foin N., Foo D.C., Lee C.W., Lim S.T., Sahlen A., Tan H.C., Tan J.W., 
Tong K.L., Wong A.S., Wong P.E., Yeo K.K., Foo L.L., Chua T.S., Koh T.H., Hausenloy D.J. 

Article 

We aimed to identify independent predictors of cardiac mortality and hospitalization for heart 
failure (HHF) from a real-world, multi-ethnic Asian registry [the Singapore Myocardial Infarction 
Registry] of ST-segment elevation myocardial infarction (STEMI) patients treated by primary 
percutaneous coronary intervention. 11,546 eligible STEMI patients between 2008 and 2015 were 
identified. In-hospital, 30-day and 1-year cardiac mortality and 1-year HHF rates were 6.4%, 6.8%, 
8.3% and 5.2%, respectively. From the derivation cohort (70% of patients), age, Killip class and 
cardiac arrest, creatinine, hemoglobin and troponin on admission and left ventricular ejection 
fraction (LVEF) during hospitalization were predictors of in-hospital, 30-day and 1-year cardiac 
mortality. Previous ischemic heart disease (IHD) was a predictor of in-hospital and 30-day cardiac 
mortality only, whereas diabetes was a predictor of 1-year cardiac mortality only. Age, previous 
IHD and diabetes, Killip class, creatinine, hemoglobin and troponin on admission, symptom-to-
balloon-time and LVEF were predictors of 1-year HHF. The c-statistics were 0.921, 0.901, 0.881, 
0.869, respectively. Applying these models to the validation cohort (30% of patients) showed good 
fit and discrimination (c-statistic 0.922, 0.913, 0.903 and 0.855 respectively; misclassification rate 
14.0%, 14.7%, 16.2% and 24.0% respectively). These predictors could be incorporated into specific 
risk scores to stratify reperfused STEMI patients by their risk level for targeted intervention. © 
2019, The Author(s). 
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IndexCub: A ready-to-use set of routines for X-ray diffraction line profile 
analysis 

Contreras-Torres F.F. 

Article 

The growing interest in the use of powder X-ray diffractometry for materials' characterization has 
led to the introduction of relevant concepts (e.g. microstructure, strain, anisotropy, texture) to 
undergraduate teaching in engineering and science. In this concern, the study of polycrystalline 
materials underlays the use of appropriate software: Free, licensed, proprietary, or commercial to 
assist research on structure determination, structure refinement, and microstructure 
characterization. Today with the easy access to personal computers, routines for powder 
diffractometry also becomes feasible to use for non-specialist. Therefore, it would be relevant that 
students with computing knowledge may decide to improve routines on such three tasks 
incorporating their own computational approaches. In this study, we show the development of a 
ready-to-use and open source program written in GNU-Octave (v4.2.1) focused on X-ray 
diffraction line-profile analysis. The programing language platform was chosen mainly because of 
two reasons: (1) there is no requirement for commercial licenses, meaning that both programing 
language and routines can be downloaded online, facilitating collaborative efforts between 
students, instructors, and developers, and (2) easy re-coding of evaluation strategies is always 
allowed through fast implementation of modules into the code. The code, IndexCub, features 
routines for background subtraction, whole profile smoothing, and Kα2 radiation removal, location 
of diffraction peaks positions, indexing for cubic specimens, multi peak separation of individual 
peaks, and evaluation of full-width at half-maximum and integral breadth values. Microstructure 
properties are characterized through the use of integral breadth methods (e.g. Williamson-Hall) 
and Fourier analysis (e.g. Warren-Averbach), and the anisotropy effects are incorporated 
introducing calculations of contrast factors. In terms of diffraction domain sizes, size distribution, 
and the lattice microstrain, the analysis of the microstructure is discussed along with examples for 
polycrystalline coarse-grained materials (NaCl), epitaxial film (Si), and thin-films (Au) specimens. 
The code facilitates the understanding of microstructure analysis by using theoretical approaches 
well established and in state-steady level. © 2019 International Centre for Diffraction Data. 
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India María: Ambivalent reception under the gaze of indigenous university 
students 

Antonio J., De La Colina D., María C., González M. 

Article 

From a qualitative perspective, we seek to analyze how indigenous students in higher education, 
who immigrated to Monterrey (capital of Nuevo León, Mexico) interpret and value, from their own 
ethnic identity, the audiovisual character of India María. We find that most of their critical 
readings lead to partial rejection of India María as a discriminatory representation; nevertheless, 
there is a certain ambivalence reflecting an identity conflict. The students still enjoy the antics of 
the character and can recognize some similarities between her and themselves. © 2019 
Universidad de Guadalajara. All rights reserved. 
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Inflammatory chemokine profiles and their correlations with effector CD4 T 
cell and regulatory cell subpopulations in cutaneous lupus erythematosus 

Méndez-Flores S., Hernández-Molina G., Azamar-Llamas D., Zúñiga J., Romero-Díaz J., Furuzawa-
Carballeda J. 

Article 

We compared the chemokine/receptor expression in skin biopsies of discoid (SLE/DLE) and 
subacute lupus (SLE/SCLE) and correlated it with tissue and circulating effector CD4 T 
cells/regulatory cells. Skin biopsies and peripheral blood from 9 active SLE/DLE patients, 9 
SLE/SCLE patients, 5 control SLE patients without cutaneous lesions and 10 control healthy donors 
were included. Clinical skin activity was measured by Cutaneous Lupus Erythematosus Disease 
Area and Severity Index scoring, and systemic activity was measured by a modified SLEDAI-2K 
excluding the cutaneous items. Pain and pruritus were evaluated by a 10-point visual analogue 
scale. To determine the frequencies of CXCL-10/CXCR3-, CCL2/CCR2-, CCL17/CCR4-, CCL20/CCR6-, 
CCL27/CCR10-, CXCL8/CXCR1-, CXCL13/CXCR5-, IL-22-, CD4/IL-17A-, CD4/IL-4-, CD4/IFN-γ-, 
CD123/IDO-, CD25/Foxp3-, and CD20/IL-10-expressing cells, double immunostaining procedures 
were performed. Circulating CD4+/CD161-/IL-22+, CD4+/CD161+/IL-17+, CD4+/CD25-/IL-4+, 
CD4+/CD25-/IFN-γ+, CD4+/CD25hi/Foxp3+, CD3+/CD19+/CD38hi/IL-10+, and CD123+/CD196+/IDO 
+ cells were analyzed by flow cytometry. Results: In the tissue, CXCL10, CXCR5, and CCL20 
expression and IL-22+, CD4+/IL-17+, CD4+/IFN-γ + and CD123+/IDO + cell percentages were 
increased in SLE/DLE versus SLE/SCLE. Circulating CD4+/CD161-/IL-22+, CD4+/CD161+/IL-17+, 
CD4+/CD25-/IFN-γ+, CD19+/CD38hi/IL-10 + and CD123+/CD196+/IDO + cell percentages were 
higher in SLE/DLE versus SLE/SCLE. In the tissue, we found positive correlations between CXCR3 
and CD4+/IL-17 + cells; CCR2 and CD4+/IFN-γ + cells; and CCR10 and CD123+/IDO + cells in the 
SLE/DLE patients and between CXCL13 and CD20+/IL-10 + cells in the SLE/SCLE patients. In the 
peripheral blood, we determined positive correlations between CXCR5 and CD4+/CD25-/IFN-γ + 
cells; CCL17 and CD4+/CD161-/IL-22 + cells; and CCL17 and CD4+/CD161+/IL-17 + cells in the 
SLE/DLE patients and between CXCR5 and CD3+/CD19+/CD38hi/IL-10 + cells; CCR2 and 
CD4+/CD25hi/Foxp3 + cells; and CXCR1 and CD4+/CD25hi/Foxp3 + cells in the SLE/SCLE patients. 
Positive correlations between the pain score and the expression of CCL2 and CCR6 expression 
were found in the SLE/SCLE patients. In conclusion, the correlations between the expression of 
chemokines/receptors and subpopulations of effector/regulatory cells showed differential 
responses among the cutaneous pathologies. © 2019 
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Influence of coating chemical composition and thickness layer on the wear 
behavior of cutting tools a business analytics approach 

Trigos F., Maldonado-Cortés D., Peña-Parás L., García G.E. 

Article 

The present work analyzed the effect of coating chemical composition and thickness layer over the 
wear behavior of cutting tools intended for the manufacture of steel molds for injection of various 
materials. A business analytics approach using design of experiments was implemented to 
optimize wear measurements taking into account the coating variables as well as the 
manufacturing cost involved. Confirmatory tests carried out on real manufacturing conditions 
showed a wear reduction of up to 5.7 times while achieving a minimum cost of coating. © 2019 
Published by Faculty of Engineering. 
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Influence of electrical field collector positioning and motion scheme on 
electrospun bifurcated vascular graft membranes 

Tejeda-Alejandre R., Lammel-Lindemann J.A., Lara-Padilla H., Dean D., Rodriguez C.A. 

Article 

Currently, electrospinning membranes for vascular graft applications has been limited, due to 
random fiber alignment, to use in mandrel-spun, straight tubular shapes. However, straight, 
circular tubes with constant diameters are rare in the body. This study presents a method to 
fabricate curved, non-circular, and bifurcated vascular grafts based on electrospinning. In order to 
create a system capable of electrospinning membranes to meet specific patient needs, this study 
focused on characterizing the influence of fiber source, electrical field collector position (inside vs. 
outside the mandrel), and the motion scheme of the mandrel (rotation vs. rotation and tilting) on 
the vascular graft membrane morphology and mechanical properties. Given the extensive use of 
poly("-caprolactone) (PCL) in tubular vascular graft membranes, the same material was used here 
to facilitate a comparison. Our results showed that the best morphology was obtained using 
orthogonal sources and collector positioning, and a well-timed rotation and tilting motion scheme. 
In terms of mechanical properties, our bifurcated vascular graft membranes showed burst 
pressure comparable to that of tubular vascular graft membranes previously reported, with values 
up to 5126 mmHg. However, the suture retention strength shown by the bifurcated vascular graft 
membranes was less than desired, not clinically viable values. Process improvements are being 
contemplated to introduce these devices into the clinical range. © 2019 by the authors. 
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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, © 
2019 International Ozone Association. 
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Influence of the method used in the generation of valid engineering concepts 

Duran-Novoa R., Lozoya-Santos J., Ramírez-Mendoza R., Torres-Benoni F., Vargas-Martínez A. 

Article 

Innovative products are almost a necessity nowadays; however, educational institutions do not 
have reliable data about which methods should be instructed, nor how. For this reason, the 
objective of this research is to quantify the relevance of the selected design method when 
generating concepts in the early stages of design. To compare the performance of structured and 
intuitive methods to generate ideas, a two-stage experiment was applied in two contexts in which 
were evaluated novelty, variety, quality and quantity. First, participants were asked to solve a 
problem using a recently taught method. The aim was to obtain insights about the influence of 
each method. Second, all participants were asked to solve a new problem after being taught four 
chosen methods, the goal being to obtain insights about the team’s circumstances. In general, the 
best results were obtained with structured methods, which simultaneously were also the least 
preferred by students, probably due to the ease of implementation associated with the alternative 
type of methods; namely, intuitive. Additionally, the study investigated other significant effects, 
such as the length of time of the experiments and the timing of each stage, as well as the effects 
of the particular context in which the experiment occurred. Considering the two types of methods, 
for example, an organization focused on structured methods could benefit from using those 
methods periodically, increasing its “tool dexterity” ability, while an organization focused on 
intuitive methods could emphasize the background of the users, namely the “user capacities”. 
Since those trends—and others—were similar for both problems in both contexts, it is natural to 
ask which changes could modify these tendencies. Changing the problem’s complexity and 
reaching to a more diverse universe of participants could be a good step towards having more 
confidence in the deduction of general design principles to generate ideas for solving real world 
challenges. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Inhibition of the antioxidant activity of catalase and superoxide dismutase 
from Fusarium verticillioides exposed to a Jacquinia macrocarpa antifungal 

fraction 

Valenzuela-Cota D.F., Buitimea-Cantúa G.V., Plascencia-Jatomea M., Cinco-Moroyoqui F.J., 
Martínez-Higuera A.A., Rosas-Burgos E.C. 

Article 

The aim of this study was to investigate the in vitro effect of an antifungal fraction obtained from 
Jacquinia macrocarpa plant (JmAF) in the generation of reactive oxygen species (ROS) and the 
activity of the catalase (CAT) and superoxide dismutase (SOD) enzymes from Fusarium 
verticillioides, as well as their influence in the viability of the fungus spores. The compounds 
present in the JmAF were determined by gas chromatography/quadrupole time-of-flight mass 
spectrometry (GC/QTOF-MS). The effect of the exposition to JmAF on the generation of ROS, as 
well as in the CAT and SOD activities in F. verticillioides, was determined. The main compounds 
detected were γ-sitosterol, stephamiersine, betulinol and oleic acid. JmAF showed very high ability 
in inhibiting the spore viability of F. verticillioides, and their capacity to cause oxidative stress by 
induction of ROS production. JmAF induced the highest ROS concentration and also inhibited CAT 
and SOD activities. The results obtained in this study indicate that JmAF is worthy of being 
considered for the fight against phytopathogenic fungi. © 2019, © 2019 Taylor & Francis Group, 
LLC. 
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Inhibitory potential of prickly pears and their isolated bioactives against 
digestive enzymes linked to type 2 diabetes and inflammatory response 

Gómez-Maqueo A., García-Cayuela T., Fernández-López R., Welti-Chanes J., Cano M.P. 

Article 

BACKGROUND: Prickly pears are potential candidates for the development of low-cost functional 
foods because they grow with low water requirements in arid regions of the world. They are 
sources of betalains and phenolic compounds, which have been reported to contribute to human 
health. The study of the biological activity of different varieties and of their isolated bioactive 
constitutes is fundamental in the design of functional foods. In this context, our objective is the 
assessment of the ability of Spanish and Mexican prickly-pear cultivars to inhibit enzymes related 
to type 2 diabetes and the inflammatory response, and the contribution of their bioactive 
compounds to their nutra-pharmaceutical potential. RESULTS: Prickly pear peels presented the 
highest antioxidant activity due to their high isorhamnetin glycoside content. Isorhamnetin 
glycosides showed significantly higher antioxidant and anti-inflammatory activity than aglycone, 
particularly isorhamnetin glucosyl-rhamnosyl-pentoside (IG2), which also reported 
antihyperglycemic activity. Morada, Vigor, and Sanguinos whole fruits exhibited moderate α-
amylase inhibition and higher α-glucosidase inhibition, which is ideal for lowering glucose 
absorption in hyperglycemia management. Sanguinos peels presented the highest anti-
inflammatory activity because of their high indicaxanthin content and isorhamnetin glycoside 
profile. CONCLUSIONS: In the design of prickly pear functional foods, technological processing 
should prioritize the retention or concentration of these bioactive compounds to preserve (or 
increase) their natural antioxidant, antihyperglycemic and anti-inflammatory activity. Peels of red 
and orange varieties should be further evaluated for antioxidant and anti-inflammatory purposes 
while whole fruits of red and purple varieties could be considered possible candidates for 
hyperglycemia management. © 2019 Society of Chemical Industry. © 2019 Society of Chemical 
Industry 
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Innate immunity as a target for acute cardioprotection 

Zuurbier C.J., Abbate A., Cabrera-Fuentes H.A., Cohen M.V., Collino M., De Kleijn D.P.V., Downey 
J.M., Pagliaro P., Preissner K.T., Takahashi M., Davidson S.M. 

Article 

Acute obstruction of a coronary artery causes myocardial ischaemia and if prolonged, may result 
in an ST-segment elevation myocardial infarction (STEMI). First-line treatment involves rapid 
reperfusion. However, a highly dynamic and co-ordinated inflammatory response is rapidly 
mounted to repair and remove the injured cells which, paradoxically, can further exacerbate 
myocardial injury. Furthermore, although cardiac remodelling may initially preserve some function 
to the heart, it can lead over time to adverse remodelling and eventually heart failure. Since the 
size of the infarct corresponds to the subsequent risk of developing heart failure, it is important to 
find ways to limit initial infarct development. In this review, we focus on the role of the innate 
immune system in the acute response to ischaemia-reperfusion (IR) and specifically its 
contribution to cell death and myocardial infarction. Numerous danger-associated molecular 
patterns are released from dying cells in the myocardium, which can stimulate pattern recognition 
receptors including toll like receptors and NOD-like receptors (NLRs) in resident cardiac and 
immune cells. Activation of the NLRP3 inflammasome, caspase 1, and pyroptosis may ensue, 
particularly when the myocardium has been previously aggravated by the presence of 
comorbidities. Evidence will be discussed that suggests agents targeting innate immunity may be a 
promising means of protecting the hearts of STEMI patients against acute IR injury. However, the 
dosing and timing of such agents should be carefully determined because innate immunity 
pathways may also be involved in cardioprotection. This article is part of a Cardiovascular Research 
Spotlight Issue entitled 'Cardioprotection Beyond the Cardiomyocyte', and emerged as part of the 
discussions of the European Union (EU)-CARDIOPROTECTION Cooperation in Science and 
Technology (COST) Action, CA16225. Published on behalf of the European Society of Cardiology. 
All rights reserved. © The Author(s) 2018. For permissions, please email: 
journals.permissions@oup.com. 
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Innovation capabilities and performance of biotechnology firms: Some 
insights from a national survey in Mexico 

Stezano F., Oliver Espinoza R. 

Article 

Purpose: This paper aims to provide empirical evidence regarding the relationship between 
different capabilities and innovation performances in the biotechnology sector, in the case of 
Mexico. Design/methodology/approach: Given the aforementioned objective, this paper 
constructs different indicators on types of capabilities and innovative performances and, based on 
them, performs an econometric analysis based on a logit model. The work assumes the central 
assumptions of the firm's evolutionary theory and, in this sense, seeks to provide quantitative 
empirical evidence that explains the way in which the construction of different types of capacities 
determines the innovation results of Mexican firms in the biotechnology sector. Findings: 
Corroborating the previous empirical evidence in analysis of firm’s capabilities in the 
biotechnology sector, this work empirically states that productive, absorption, technological and 
innovative capabilities positively influence the innovative performance of Mexican biotechnology 
firms. Originality/value: This work examines a central theme linked to the current analysis of 
innovation and knowledge processes: the relationship between the organizational capacities of 
firms in the biotechnology sector and their innovative performance. Through a detailed analysis 
based on a national survey of Mexican biotechnology firms, this work underlines the importance 
of generating a new type of reflection on linkage among capabilities, innovation, paradigms and 
trajectories, technological opportunities, relationship dynamics among actors and modes of 
insertion into the biotechnology value chain. © 2019, Emerald Publishing Limited. 
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Innovation in the instructional design of open mass courses (MOOCs) to 
develop entrepreneurship competencies in energy sustainability [Innovación 

en el diseño instruccional de cursos masivos abiertos (MOOC’s) para 
desarrollar competencias de emprendimient 

De Galindo M.D.J.B.H., Ramírez-Montoya M.S. 

Article 

The current trends in virtual education have taken an exciting turn regarding how the educational 
offer is presented and show the need to offer virtual pedagogical models that combine different 
components of the teaching-learning process. This investigation analyses how the attributes of 
innovation in the instructional design are developed about the competences of entrepreneurship, 
in two massive courses focused on training in energy sustainability. The research methodology 
was of a mixed nature with sequential explanatory design and data triangulation. The population 
was made up of 6.517 participants, as well as experts in content and instructional design. The 
instruments used were five: initial and final surveys, semi-structured interviews, content binnacle 
and analysis forum discussion with the interaction analysis model/computer mediated 
communication (IAM/CMC, Interaction Analysis Model/Computer-Mediated-communication, for 
its acronym in English). The results indicate that the attributes of innovation in instructional design 
can contribute to developing entrepreneurial skills, through MOOCs to generate new business 
opportunities in the energy field (specifically business opportunities in renewable energy, the 
potential for plastics, participation in hydrocarbon markets and energy markets), and to continue 
innovating in open instructional design. It concludes with the relevance of integrating open 
innovation in the design of MOOCs, for the creation of competences in the students and studying 
the interactions that take place in the joint construction spaces. © 2019 Ediciones Universidad de 
Salamanca. All rights reserved. 
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Innovation practices in emerging economies: Do university partnerships 
matter? 

Guerrero M., Urbano D., Herrera F. 

Article 

Enterprises’ resources and capabilities determine their ability to achieve competitive advantage. In 
this regard, the key innovation challenges that enterprises face are liabilities associated with their 
age and size, and the entry barriers imposed on them. In this line, a growing number of enterprises 
are starting to implement innovation practices in which they employ both internal/external flows 
of knowledge in order to explore/exploit innovation in collaboration with commercial or scientific 
agents. Within this context, universities play a significant role providing fertile knowledge-
intensive environments to support the exploration and exploitation of innovative and 
entrepreneurial ideas, especially in emerging economies, where governments have created 
subsidies to promote enterprise innovation through compulsory university partnerships. Based on 
these ideas, the purpose of this exploratory research is to provide a better understanding about 
the role of universities on enterprises’ innovation practices in emerging economies. More 
concretely, in the context of Mexico, we explored the enterprises’ motivations to collaborate with 
universities in terms of innovation purposes (exploration and exploitation) or alternatives to 
access to public funds (compulsory requirement of being involved in a university partnership). 
Using a sample of 10,167 Mexican enterprises in the 2012 Research and Technological 
Development Survey collected by the Mexican National Institute of Statistics and Geography, we 
tested a multinomial regression model. Our results provide insights about the relevant role of 
universities inside enterprises’ exploratory innovation practices, as well as, in the access of R&D 
research subsidies. © 2017, The Author(s). 
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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 application of polyhydroxyalkanoates derivatives from the 
combination of experimental and simulation approaches 

González Torres M., Villarreal-Ramírez E., Moyaho Bernal M.D.L.A., Álvarez M., González-Valdez J., 
Gutiérrez Uribe J.A., Leyva Gómez G., Cortez J.R.C. 

Article 

The combination of spectroscopy studies with simulation models can be a useful tool to predict 
the applications of macromolecules. However, it is currently unknown if applications of 
polyhydroxyalkanoate (PHA) derivatives can be determined with this methodology. Here, we used 
a new nuclear magnetic resonance (NMR) technique to structurally characterize poly (3-
hydroxybutyrate) grafted with 2-aminoethyl methacrylate and combined the experimental results 
with those of molecular dynamic simulations. The NMR results show the possible grafting 
mechanism and final structure of the grafted polymer. Quantum and molecular dynamic 
simulations of the proposed structures were carried out to determine the reactive sites, hydrogen 
bonds, and physical movements of atoms. Using the information gathered, the application of the 
polymer as a scaffold for cell growth was discussed. It was concluded that this approach would be 
advantageous to achieve considerable savings in cost and time while developing potential 
applications of these bio-derived polyesters. © 2018 Elsevier B.V. 
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Instrument for fine control of drop-on-demand electrohydrodynamic jet 
printing by current measurement 

Li K., Wang D., Yi S., Jia H., Qian J., Du Z., Ren T., Liang J., Martinez-Chapa S.O., Madou M. 

Article 

In this work, an instrument of drop-on-demand electrohydrodynamic jet (DoD E-Jet) printing 
device equipped with a current measurement and control system was designed and developed for 
finely controlling the printing process. The relationships between the current and printing 
parameters of voltage, frequency, and flow rate were deeply investigated, and the examination 
data and conclusion were obtained under the condition of the needle size remaining unchanged. 
Especially, the equation relationship between the flow rate and current was established, which 
can be used for the modification of the DoD E-Jet printing process. The map describing the stable 
printing range, droplet size, and current was also recognized, which can help us to select 
parameters for stable printing. Based on the current measurement and control system and the 
established relationship, the optimized current and printing parameters were chosen to print 
uniform graphene microstructures. This instrument provides an effective method for monitoring, 
adjusting, and controlling the DoD E-Jet printing process and further improving the quality of the 
printed structures for micro/nanoelectromechanical system (M/NEMS) devices. © 2019 Author(s). 
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Integrated K+ channel and K+Cl- cotransporter functions are required for the 
coordination of size and proportion during development 

Lanni J.S., Peal D., Ekstrom L., Chen H., Stanclift C., Bowen M.E., Mercado A., Gamba G., Kahle K.T., 
Harris M.P. 

Article 

The coordination of growth during development establishes proportionality within and among the 
different anatomic structures of organisms. Innate memory of this proportionality is preserved, as 
shown in the ability of regenerating structures to return to their original size. Although the 
regulation of this coordination is incompletely understood, mutant analyses of zebrafish with long-
finned phenotypes have uncovered important roles for bioelectric signaling in modulating growth 
and size of the fins and barbs. To date, long-finned mutants identified are caused by hypermorphic 
mutations, leaving unresolved whether such signaling is required for normal development. We 
isolated a new zebrafish mutant, schleier, with proportional overgrowth phenotypes caused by a 
missense mutation and loss of function in the K+-Cl- cotransporter Kcc4a. Creation of dominant 
negative Kcc4a in wild-type fish leads to loss of growth restriction in fins and barbs, supporting a 
requirement for Kcc4a in regulation of proportion. Epistasis experiments suggest that Kcc4a and 
the two-pore potassium channel Kcnk5b both contribute to a common bioelectrical signaling 
response in the fin. These data suggest that an integrated bioelectric signaling pathway is required 
for the coordination of size and proportion during development. © 2019 Elsevier Inc. 
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Integrated utility pricing and design of water-energy rural off-grid systems 

Fuentes-Cortés L.F., Flores-Tlacuahuac A., Ponce-Ortega J.M. 

Article 

This work addresses a multi-objective strategy for defining the relationships between design and 
utility policy prices in water-energy off-grid systems. Levelized cost of utility is introduced for 
valuating the price of power, heat and water supply in an isolated community from Mexico. 
Besides, levels of subsidies and impacts of social, energy and economic policies are considered for 
defining the utility price for the end user. Levelized cost of electricity has been used as a common 
metric for determining the economic impact of implementing energy systems in off-grid systems. 
Normally, it is defined as a fixed cost associated to energy utilities. However, it is possible to define 
levelized cost of utilities associated to the design of multi-product systems. The proposed 
methodology allows determining the levelized cost of utilities using a flat-tariff scheme, as it is 
used in most of literature, and according to the demand-generation dynamics. For testing these 
ideas, it is presented the design of a water-energy off-grid system consisting of combined heat and 
power units fed by natural gas and biogas. The water-energy surplus management is performed 
using pumping and battery systems. The optimal design considers the size and selection of units 
according with objective functions as minimizing total annual cost and land usage as well as 
maximizing the social opportunity of community. The utility cost influence over operational policy 
is defined by partial load and storage levels of the units. For reaching a trade-off between 
objective functions, it is used a utopia-tracking approach. Results show the suitable level of 
subsidies as well as the advantages of implementing dynamic levelized cost of utilities according 
with the behavior of the water-energy supply system. © 2019 Elsevier Ltd 
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Integrative genomic analysis identifies associations of molecular alterations 
to APOBEC and BRCA1/2 mutational signatures in breast cancer 

Trevino V. 

Article 

Background: The observed mutations in cancer are the result of ~30 mutational processes, which 
stamp particular mutational signatures (MS). Nevertheless, it is still not clear which genomic 
alterations correlate to several MS. Here, a method to analyze associations of genomic data with 
MS is presented and applied to The Cancer Genome Atlas breast cancer data revealing promising 
associations. Methods: The MS were discretized into clusters whose extremes were statistically 
associated with mutations, copy number, and gene expression data. Results: Known associations 
for apolipoprotein B editing complex (APOBEC) and for BRCA1 and BRCA2 support the proposal. 
For BRCA1/2, mutations in ARAP3, three focal deletions, and one amplification were detected. 
Around 50 mutated genes for the two APOBEC signatures were identified including three kinesins 
(KIF13A, KIF1B, KIF4A), three ubiquitins (USP45, UBR4, UBR1), and two demethylases (KDM5B, 
KDM5C) among other genes also connected to DNA damage pathways. The results suggest novel 
roles for other genes currently not involved in DNA repair. The altered expression program was 
very high for the BRCA1/2 signature, high for APOBEC signature 13 clearly associated to immune 
response, and low for APOBEC signature 2. The remaining signatures show scarce associations. 
Conclusion: Specific genetic alterations can be associated with particular MS. © 2019 The Authors. 
Molecular Genetics & Genomic Medicine published by Wiley Periodicals, Inc. 
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Interaction of light carrying orbital angular momentum with a chiral dipolar 
scatterer 

Wozniak P., De Leon I., Höflich K., Leuchs G., Banzer P. 

Article 

The capability to distinguish the handedness of circularly polarized light is a well-known intrinsic 
property of a chiral nanostructure. It is a long-standing controversial debate, however, whether a 
chiral object can also sense the vorticity, or the orbital angular momentum (OAM), of a light field. 
Since OAM is a spatial property, it seems rather counter-intuitive that a point-like chiral object 
could be able to distinguish the sense of the wave-front of light carrying OAM. Here, we show that 
a dipolar chiral nanostructure is indeed capable of distinguishing the sign of the phase vortex of 
the incoming light beam. To this end, we take advantage of the conversion of the sign of OAM, 
carried by a linearly polarized Laguerre–Gaussian beam, into the sign of optical chirality upon tight 
focusing. Our study provides for a deeper insight into the discussion of chiral light–matter 
interactions and the respective role of OAM. © 2019 Optical Society of America. 
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Interference between the glass, gel, and gas-liquid transitions 

Olais-Govea J.M., López-Flores L., Zepeda-López J.B., Medina-Noyola M. 

Article 

Recent experiments and computer simulations have revealed intriguing phenomenological 
fingerprints of the interference between the ordinary equilibrium gas-liquid phase transition and 
the non-equilibrium glass and gel transitions. We thus now know, for example, that the liquid-gas 
spinodal line and the glass transition loci intersect at a finite temperature and density, that when 
the gel and the glass transitions meet, mechanisms for multistep relaxation emerge, and that the 
formation of gels exhibits puzzling latency effects. In this work we demonstrate that the kinetic 
perspective of the non-equilibrium self-consistent generalized Langevin equation (NE-SCGLE) 
theory of irreversible processes in liquids provides a unifying first-principles microscopic 
theoretical framework to describe these and other phenomena associated with spinodal 
decomposition, gelation, glass transition, and their combinations. The resulting scenario is in 
reality the competition between two kinetically limiting behaviors, associated with the two distinct 
dynamic arrest transitions in which the liquid-glass line is predicted to bifurcate at low densities, 
below its intersection with the spinodal line. © 2019, The Author(s). 
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Interference effects in quantum-optical coherence tomography using 
spectrally engineered photon pairs 

Graciano P.Y., Martínez A.M.A., Lopez-Mago D., Castro-Olvera G., Rosete-Aguilar M., Garduño-
Mejía J., Alarcón R.R., Ramírez H.C., U’Ren A.B. 

Article 

Optical-coherence tomography (OCT) is a technique that employs light in order to measure the 
internal structure of semitransparent, e.g. biological, samples. It is based on the interference 
pattern of low-coherence light. Quantum-OCT (QOCT), instead, employs the correlation properties 
of entangled photon pairs, for example, generated by the process of spontaneous parametric 
downconversion (SPDC). The usual QOCT scheme uses photon pairs characterised by a joint-
spectral amplitude with strict spectral anti-correlations. It has been shown that, in contrast with its 
classical counterpart, QOCT provides resolution enhancement and dispersion cancellation. In this 
paper, we revisit the theory of QOCT and extend the theoretical model so as to include photon 
pairs with arbitrary spectral correlations. We present experimental results that complement the 
theory and explain the physical underpinnings appearing in the interference pattern. In our 
experiment, we utilize a pump for the SPDC process ranging from continuous wave to pulsed in 
the femtosecond regime, and show that cross-correlation interference effects appearing for each 
pair of layers may be directly suppressed for a sufficiently large pump bandwidth. Our results 
provide insights and strategies that could guide practical implementations of QOCT. © 2019, The 
Author(s). 
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Inter-Kingdom beach warfare: Microbial chemical communication activates 
natural chemical defences 

Khalil Z.G., Cruz-Morales P., Licona-Cassani C., Marcellin E., Capon R.J. 

Article 

An inter-kingdom beach warfare between a Streptomyces sp. and Aspergillus sp. co-isolated from 
shallow water beach sand, collected off Heron Island, Queensland, Australia, saw the 
bacteriostatic Aspergillus metabolite cyclo-(l-Phe-trans-4-hydroxy-l-Pro) (3) stimulate the 
Streptomyces to produce nitric oxide (NO), which in turn mediated transcriptional activation of a 
silent biosynthetic gene cluster (BGC) for fungistatic heronapyrrole B (1). Structure activity 
relationship studies, coupled with the use of NO synthase inhibitors, donors and scavangers, and 
both genomic and transcriptomic analyses, confirmed the extraordinary chemical cue specificity of 
3, and its NO-mediated mechanism of transcriptional action. Our findings reveal the importance of 
inter-kingdom (fungal-bacterial) chemical communication in the regulation of silent BGCs coding 
for chemical defenses. We propose that the detection and characterisation of NO mediated 
transcriptional activation (NOMETA) of silent chemical defences in the environment, may inspire 
broader application in the field of microbial biodiscovery. © 2018, International Society for 
Microbial Ecology. 
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Internal and External Factors of Plagiarism: Evidence from Chinese Public 
Sector Universities 

Fatima A., Abbas A., Ming W., Hosseini S., Zhu D. 

Article 

This study explores the effects of internal and external factors that encourage plagiarism from the 
perspective of students. We collected student data from five public sector universities in Anhui 
Province, China, by randomly distributing survey questionnaires to 250 students, 176 of which 
were usable. We analyzed the collected quantitative data through multiple regression analysis. 
Our research results demonstrate that external and internal factors have a great influence on 
plagiarism. The control behavior and teaching factors have a significantly positive impact on 
plagiarism, while ICT and web does not have a considerable impact on plagiarism. Among the 
external factors, a significant positive correlation exists between external stress, pride, and 
plagiarism; however, no significant relationship exists between academic skills and plagiarism. The 
article concludes that grade level and enrollment status (full-time or part-time) are inversely 
correlated to plagiarism, which proves that the higher the academic level, the less the plagiarism 
behaviors occur. This concept may be due to the fact that the higher the academic level, the 
stronger the plagiarism constraints might be, which in turn leads to a drastic decrease in 
plagiarism. Moreover, a negative relationship emerges between enrollment status (full-time or 
part-time) and plagiarism because part-time students who are committed to employment are less 
likely to give their full attention to their studies. © 2018, © 2018 Informa UK Limited, trading as 
Taylor & Francis Group. 
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International entrepreneurship: a bibliometric overview 

Baier-Fuentes H., Merigó J.M., Amorós J.E., Gaviria-Marín M. 

Article 

The aim of this paper is to provide an overview of the academic research on International 
Entrepreneurship (IE). To accomplish this, an exhaustive bibliometric analysis was carried out, 
involving a bibliometric performance analysis and a graphic mapping of the references in this field. 
Our analysis focuses on journals, papers, authors, institutions and countries. To perform the 
performance analysis, the work uses a series of bibliometric indicators such as h-index, 
productivity and citations. Furthermore, the VOS viewer to graphically map the bibliographic 
material is used. The graphical analysis uses co-citation, bibliographic coupling and co-occurrence 
of keywords. The results of both analyzes are consistent among them, and show that the USA is 
the most influential country in IE research as it houses the main authors and institutions in this 
research field. Moreover, is observed and expected the continued growth of the field globally. Our 
research plays an informative and complementary role as it presents most of the key aspects in 
International Entrepreneurship research. © 2018, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Interrogation of the infarcted and salvaged myocardium using multi-
parametric mapping cardiovascular magnetic resonance in reperfused ST-

segment elevation myocardial infarction patients 

Hausenloy D.J., Lim M.X., Chan M.H.H., Paradies V., Francis R., Kotecha T., Knight D.S., Fontana M., 
Kellman P., Moon J.C., Bulluck H. 

Article 

We used multi-parametric cardiovascular magnetic resonance (CMR) mapping to interrogate the 
myocardium following ST-segment elevation myocardial infarction (STEMI). Forty-eight STEMI 
patients underwent CMR at 4 ± 2 days. One matching short-axis slice of native T1 map, T2 map, 
late gadolinium enhancement (LGE), and automated extracellular volume fraction (ECV) maps per 
patient were analyzed. Manual regions-of-interest were drawn within the infarcted, the salvaged 
and the remote myocardium. A subgroup analysis was performed in those without MVO and with 
≤75% transmural extent of infarct. For the whole cohort, T1, T2 and ECV in both the infarcted and 
the salvaged myocardium were significantly higher than in the remote myocardium. T1 and T2 
could not differentiate between the salvaged and the infarcted myocardium, but ECV was 
significantly higher in the latter. In the subgroup analysis of 15 patients, similar findings were 
observed for T1 and T2. However, there was only a trend towards ECVsalvage being higher than 
ECVremote. In the clinical setting, current native T1 and T2 methods with the specific voxel sizes at 
1.5 T could not differentiate between the infarcted and salvaged myocardium, whereas ECV could 
differentiate between the two. ECV was also higher in the salvaged myocardium when compared 
to the remote myocardium. © 2019, The Author(s). 
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Intragastric balloon placement for the management of obesity: Improving 
patient selection [Balón intragástrico para manejo de la obesidad: Mejorando 

la selección de los pacientes] 

Leyva-Alvizo A., González-Gómez E., Treviño-Garza F.X., Espino-Rodríguez M. 

Article 

Objective: Review and determination of ideal characteristics for the management of obesity by 
intragastric balloon, in Monterrey, Mexico. Method: Retrospective analysis of 152 patients, with 
overweight and obesity from January 2009 to December 2015, to whom an intragastric balloon 
was placed. Demography, weight loss, decrease in body mass index (BMI) and complications were 
analyzed. The objective was to determine the group of patients that will benefit the most after 
endoscopic intragastric balloon placement. Results: A sample of 120 women and 32 men was 
analyzed. As expected, greater weight loss was observed in patients with BMI > 40 (n = 10, 6.57%, 
m = 26.29 ± 5.69; p = 0.001) and the lowest in patients with a BMI < 29.9 (n = 24, 15.78 %). Greater 
satisfaction was detected among patients with an average loss of 15.24 ± 2.75 kg (p < 0.001), and 
greater indifference among patients with greater losses. There is a tendency among women 
towards dissatisfaction. Conclusions: The greatest weight loss was observed among patients with a 
BMI > 40, although the highest satisfaction was observed among men with an average BMI of 32, 
which is why we recommend the procedure for these patients. We consider it to be an excellent 
bridge procedure for patients with BMI > 50. © Permanyer 2019 
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Intraluminal Ultrasonic Palpation Imaging Technique Revisited for Anisotropic 
Characterization of Healthy and Atherosclerotic Coronary Arteries: A 

Feasibility Study 

Gómez A., Tacheau A., Finet G., Lagache M., Martiel J.-L., Floc'h S.L., Yazdani S.K., Elias-Zuñiga A., 
Pettigrew R.I., Cloutier G., Ohayon J. 

Article 

Accurate mechanical characterization of coronary atherosclerotic lesions remains essential for the 
in vivo detection of vulnerable plaques. Using intravascular ultrasound strain measurements and 
based on the mechanical response of a circular and concentric vascular model, E. I. Céspedes, C. L. 
de Korte and A. F. van der Steen developed an elasticity-palpography technique in 2000 to 
estimate the apparent stress–strain modulus palpogram of the thick subendoluminal arterial wall 
layer. More recently, this approach was improved by our group to consider the real anatomic 
shape of the vulnerable plaque. Even though these two studies highlighted original and promising 
approaches for improving the detection of vulnerable plaques, they did not overcome a main 
limitation related to the anisotropic mechanical behavior of the vascular tissue. The present study 
was therefore designed to extend these previous approaches by considering the orthotropic 
mechanical properties of the arterial wall and lesion constituents. Based on the continuum 
mechanics theory prescribing the strain field, an elastic anisotropy index was defined. This new 
anisotropic elasticity-palpography technique was successfully applied to characterize ten coronary 
plaque and one healthy vessel geometries of patients imaged in vivo with intravascular 
ultrasound. The results revealed that the anisotropy index-palpograms were estimated with a 
good accuracy (with a mean relative error of 26.8 ± 48.8%) compared with ground true solutions. 
© 2018 
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In-Vehicle Cognitive Route Decision Using Fuzzy Modeling and Artificial 
Neural Network 

Saeed Y., Ahmed K., Zareei M., Zeb A., Vargas-Rosales C., Awan K.M. 

Article 

The departments of transportation worldwide are facing various challenges despite introducing 
and incorporating various vehicular features. One of such challenges is to make vehicles 
autonomous, intelligent, and capable of self-learning to evolve their knowledge repository. In this 
paper, human cognition is proposed to be implemented in vehicles so that they can perform 
human-like decisions. Therefore, the process of vehicular route decision is debated cognitively in 
order to provide route information intelligently. The in-vehicle routes provided by the GPS are not 
optimal and lack on-demand user requirements. GPS connectivity issues, in certain conditions, 
make it difficult for vehicles to take real-time decisions. This leads to the idea of self-decision by 
the vehicle controller. We propose a cognitive framework for vehicles to make self-decisions that 
use cognitive memory for storing route experiences. The framework strengthens the existing in-
vehicle route finding capability and its provision in a more realistic manner. The user is provided 
with all available route-related information that is required for the journey. In addition, the route 
episodes are learned, stored, and accessed inside the cognitive memory for an optimal route 
provision. The vehicle learns about the routes and matures with route-experience by itself with 
the passage of time. In simulations, fuzzy modeling is used to validate the impact of cognitive 
parameters over static/conventional parameters. Moreover, artificial neural networks are used to 
minimize the error rate in learning to achieve cognitive route decisions. The proposed in-vehicle 
cognitive framework outperforms the existing route provision system that is inadequate and 
provokes the user's anxieties during driving. Besides, the proposed scheme gradually gets mature 
in delivering optimal as well as latest route-related information. © 2019 IEEE. 
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Inverse formulas of length twelve parameterized orthogonal wavelets 

Herrera-Alcántara O., González-Mendoza M., Navarro-Fuentes J., Cruz-Barriguete V.A. 

Article 

Inverse parameterizations of length 12 orthogonalwavelet filters are presented, which allowto 
determine parameter values from filter coefficients. Its applicability is shown in a case of study of 
image processing where the optimization of five parameters is required. The parameterization of 
length N filters involves parameters, and it is easier to optimize shorter filters once they explore a 
subset of the search space. Under this approach, the optimization of length 12 filters is 
accelerated based on a nested optimization of length 4, 6, 8, and 10 filters by exporting the best 
solutions from shorter to larger filters via inverse parameterizations. Experimental results support 
the success of the nested optimization when exploring the search space. The conclusions are that 
the use of the inverse formulas accelerates the convergence and that parameterized filters 
provide better results as their length increases and achieve a better performance than standard 
filters. © 2019 - IOS Press and the authors. 
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Inverse socialization with technology: understanding intergenerational family 
dynamics 

Perez M.E., Quintanilla C., Castaño R., Penaloza L. 

Article 

Purpose: This paper aims to explore the inverse consumer socialization processes, differences in 
technology adoption and changes in extended family dynamics occurring between adult children 
and their middle-aged and elderly parents when technology is consumed. 
Design/methodology/approach: Six focus groups, segmented into parents (50 to 75 years old) and 
adult children (18 to 35 years old) and grouped by gender and marital status, were conducted. 
Research questions examined consumption patterns, technology use, family structure and 
interactions between parents and adult children when consuming technology. Findings: This study 
acknowledges different levels of technology adoption coexisting in extended families between 
adult children, who act as influencers, and their parents, who model their technology consumption 
after them. It further reveals a limited inverse consumer socialization process, as parents’ 
resistance to change hinders them from acquiring from their adult children significant knowledge, 
skills and attitudes regarding new technologies. This process is complicated by frustrations 
resulting from the parents’ limited ability to learn new technologies and their children’s lack of 
knowledge regarding andragogy (the art and science of teaching adult learners). Finally, this study 
reveals intergenerational alterations in extended family dynamics as aging parents depend on 
their adult children for their expertise with technology and children gain authority in an 
asymmetrical, two-way process. Originality/value: This research reveals important limits in the 
inverse socialization process into technology between adult children and their parents, with 
attention to its effects on families and society. © 2019, Emerald Publishing Limited. 

Perez M.E., Quintanilla C., Castaño R., Penaloza L., (2019). Inverse socialization with technology: 
understanding intergenerational family dynamics. Journal of Consumer Marketing, vol. 36, pp. 818-826. 
ISSN: 7363761.



Inversiones en Los intereses creados, de Jacinto Benavente 

Popovic Karic P. 

Article 

In this paper, the comedy Los intereses creados by Jacinto Benavente will be analyzed from two 
points of view: inversions and investments. On one hand, I will analyze the substitution or the 
inversion of dramatic and thematic concepts; and on the other, I will focus on the financial 
investments. The theoretical approaches to irony by Plato, Booth and Peter Roster will be used to 
analyze substitutions and investments. The complementary parts—substitutions, investments, 
irony and the characters—place this play in the rich tradition of the comedy and, even more 
specifically, in the context of commedia dell’arte. © 2019, Springer Nature B.V. 
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Investigating structure of a two-echelon closed-loop supply chain using social 
work donation as a Corporate Social Responsibility practice 

Modak N.M., Kazemi N., Cárdenas-Barrón L.E. 

Article 

Besides profit, which might be the objective of any business, firms have recently shown more 
interests toward demonstrating Corporate Social Responsibility (CSR). As many firms are practicing 
CSR, they are increasingly realizing the benefits of adopting CSR as one of their main operations. 
Inspired by the increasing CSR practices of business firms, this study takes a practical step in 
implementation of a CSR activity. It develops a socially responsible closed-loop supply chain (CLSC) 
model that takes into account donation, as a CSR activity, and recycling of the used products for 
environmental sustainability. Considering the effects of selling price and social work donation 
(SWD) on demand, it develops optimal closed form solutions for three decentralized and a 
centralized channel structures. A comparative analyses is presented to find the best socially 
responsible environmental friendly decentralized channel structure. Furthermore, the channel 
coordination problem between the manufacturer and the retailer is investigated using two part 
tariff contract. The numerical analysis showed that among the three decentralized models, the 
model in which the retailer promotes and collects the used products from customers generates 
the best channel performance. © 2018 Elsevier B.V. 
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Investigating the role of customers’ perceptions of employee effort and 
justice in service recovery: A cross-cultural perspective 

Yani-de-Soriano M., Hanel P.H.P., Vazquez-Carrasco R., Cambra-Fierro J., Wilson A., Centeno E. 

Article 

Purpose: The purpose of this paper is, first, to identify the relationship, if any, between customers’ 
perceptions of justice (functional element) and employee effort (symbolic element) and their 
effects on satisfaction and loyalty in the context of service recovery and, second, to determine the 
impact of cross-cultural differences on these relationships. Design/methodology/approach: Survey 
data from actual customers were gathered in three countries (n = 414) and analyzed using 
structural equation modeling to test the proposed hypotheses. Findings: The results demonstrate 
the role of the constructs of perceived employee effort and perceived justice in influencing post-
recovery satisfaction and loyalty across cultures. While perceived justice is valued across cultures, 
customers from feminine (masculine) cultures require more (less) employee effort to influence 
post-recovery satisfaction positively. Customers from low (high) uncertainty cultures are more 
(less) willing to give the provider another chance after a service recovery. Research 
limitations/implications: The study shows that both functional and symbolic elements of service 
recovery are important determinants of customer satisfaction and loyalty and that their influence 
can be significant in a cross-cultural context. Practical implications: International service managers 
must consider the nature of cultural differences in their markets to develop and implement 
tailored recovery strategies that can result in satisfied customers. Originality/value: This study is 
the first to integrate the functional and symbolic elements of service recovery, their impact on 
customers’ behavioral responses and the influence of cultural variations. © 2019, Emerald 
Publishing Limited. 
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Investigation of Growth Kinetics of Fe 2 B Layers on AISI 1518 Steel by the 
Integral Method 

Elias-Espinosa M., Keddam M., Ortiz-Domínguez M., Arenas-Flores A., Zuno-Silva J., Cervantes-Sodi 
F., Reyes-Retana J.A. 

Article 

The AISI 1518 steel was pack-borided in the temperature range 1123-1273 K for a treatment 
ranging from 2 to 8 h. A compact single boride layer (Fe 2 B) was formed at the surface of the AISI 
1518 steel using the mixture of powders composed of 20% B 4 C, 10% KBF 4 and 70% SiC. The 
following experimental techniques such as scanning electron microscopy coupled with EDS 
analysis and X-ray diffraction analysis were employed to characterize the pack-borided AISI 1518 
steel. An alternative model, based on the integral mass balance equation, was used to estimate 
the boron diffusion coefficients in the Fe 2 B layers in the temperature range 1123-1273 K. Finally, 
the value of activation energy for boron diffusion in the AISI 1518 steel was estimated and 
compared with the literature data. Furthermore, the present model was validated by comparing 
the experimental value of Fe 2 B layer thickness, obtained at 1253 K for 2 h of treatment, with the 
predicted value. © 2019 Walter de Gruyter GmbH, Berlin/Boston 2019. 
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Investigation of the effect of carbonyl iron micro-Particles on the mechanical 
and rheological properties of isotropic and anisotropic MREs: Constitutive 

magneto-mechanical material model 

Soria-Hernández C.G., Palacios-Pineda L.M., Elías-Zúñiga A., Perales-Martínez I.A., Martínez-
Romero O. 

Article 

This article focuses on evaluating the influence that the addition of carbonyl iron micro-particles 
(CIPs) and its alignment have on the mechanical and rheological properties for magnetorheological 
elastomers (MREs) fabricated using polydimethylsiloxane (PDMS) elastomer, and 24 wt%of silicone 
oil (SO).Asolenoid device was designed and built to fabricate the corresponding composite 
magnetorheological material and to perform uniaxial cyclic tests under uniform magnetic flux 
density. Furthermore, a constitutive material model that considers both elastic and magnetic 
effects was introduced to predict stress-softening and permanent set effects experienced by the 
MRE samples during cyclic loading tests. Moreover, experimental characterizations via Fourier 
transform infrared (FTIR), X-ray diffraction (XRD), tensile mechanical testing, and rheological tests 
were performed on the produced MRE samples in order to assess mechanical and rheological 
material properties such as mechanical strength, material stiffness, Mullins and permanent set 
effects, damping ratio, stiffness magnetorheological effect (SMR), and relative magnetorheological 
storage and loss moduli effects. Experimental results and theoretical predictions confirmed that 
for a CIPs concentration of 70 wt %, the material samples exhibit the highest shear modulus, 
stress-softening effects, and engineering stress values when the samples are subject to a 
maximum stretch value of 1.64 and a uniform magnetic flux density of 52.2 mT. © 2019 by the 
authors. 
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Investigation of the wear of engine journal bearings approaching severe 
lubrication conditions using a microabrasion tester 

Hernández-Peña A., Farfan-Cabrera L.I., Gallardo-Hernández E.A. 

Article 

Ideally, engine journal bearings are expected to operate under hydrodynamic lubrication regime to 
limit wear and promote minimal friction by sliding. Nevertheless, engine journal bearings fail since 
wear caused by severe conditions in actual engine operation, such as start/stop, misalignment, 
lubricant degradation, overheating, and debris contamination, producing a transition from 
hydrodynamic to mixed and boundary lubrication regimes and wear increased in both engine 
journal bearings and crankshaft. Thus, this work aims to study the influence of boundary 
lubrication, engine mineral oil aging, and debris contamination on wear of engine journal bearings. 
An adapted microscale abrasion tester using a ball-on-concave flat configuration was used to 
reproduce boundary lubrication under controlled conditions. Steel balls having a similar surface 
than crankshafts and concave flat samples cut from actual engine journal bearings were tested. 
The tests were run under boundary lubrication at a constant load, speed, and sliding distance at 26 
℃ and 100 ℃ using separately clean fresh and aged engine mineral oil, and then, tests were 
conducted using the oils contaminated with hard abrasive particles. The engine mineral oil was 
degraded by a laboratory aging process approaching oxidation of an engine mineral oil used in 
actual use conditions. Oxidation, additives depletion and changes in viscosity were evaluated. The 
wear volumes and scar morphologies of engine journal bearing samples were analyzed. The results 
suggested that high temperature was the main contributor for wear increase in engine journal 
bearings, while oil aging and debris did not influence considerably on the wear. However, the oils 
contaminated with hard particles produced a wear decrease in engine journal bearing samples but 
increased wear in rotary balls. © IMechE 2019. 
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Investigation of ZnO/Waterborne Polyurethane Hybrid Coatings for Corrosion 
Protection of AISI 1018 Carbon Steel Substrates 

Salazar-Bravo P., Del Angel-López D., Torres-Huerta A.M., Domínguez-Crespo M.A., Palma-Ramírez 
D., Brachetti-Sibaja S.B., Ferrel-Álvarez A.C. 

Article 

ZnO nanoparticles were synthesized by the traditional sol–gel method followed by a thermal 
treatment at different temperatures (673 K, 873 K, or 1073 K) and addition of different amounts 
(2, 4, or 6 wt pct) into a commercial waterborne polyurethane (WBPU) matrix in order to produce 
hybrid coatings for corrosion inhibition of AISI 1018 carbon steel (CS). The different hybrid coatings 
were deposited by the spraying method after being magnetically stirred for 60 minutes. The 
effects of the thermal treatments on the structural, optical, and morphological properties of ZnO 
particles were analyzed by X-ray diffraction, ultraviolet visible spectroscopy (UV–vis), and scanning 
electron microscopy. Changes in the electrochemical performances of waterborne polyurethane-
coated carbon steel attributable to the incorporation of ZnO powders were investigated by the 
open-circuit potential, electrochemical impedance spectroscopy, and potentiodynamic 
polarization techniques in chloride medium. Also, structural, chemical, and mechanical properties 
were characterized in the hybrid coatings to evaluate the interaction type, UV degradation, 
adhesion, and hardness. The results revealed that the crystallite size of ZnO particles was within 
the interval ranging from 33.10 ± 0.02 to 72.00 ± 0.05 nm, which increased with the increasing 
temperature of thermal treatment. The treatment temperature modified the morphology of the 
ZnO particles, where a rod-type morphology was observed at 673 K, whereas agglomerated 
hexagonal facets were obtained at 1073 K. ZnO powders can reinforce the optical properties of 
WBPU coatings, which could delay the structural damage of the polymer, particularly in the UV 
region, and transparency can be modulated depending on the crystallite size, the amount of added 
ZnO, and the thermal treatment. The 6 wt pct (673 K) loading of ZnO particles during the WBPU 
polymerization improved the mechanical properties from 79.2 ± 4 to 165.5 ± 0.1 MPa. The 
electrochemical performance suggests that ZnO reinforced the barrier properties of WBPU, but at 
the same time supplied active protection by precipitating zinc hydroxide species in the cathodic 
sites. Kinetic parameters and impedance analysis showed that hybrid coatings containing 6 wt pct 
of the treated ZnO particles (673 K) displayed the best protection efficiency of AISI 1018 CS. © 
2019, The Minerals, Metals & Materials Society and ASM International. 
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Is there a “reverse causality” from nominal financial variables to energy 
prices? 

Santillán-Salgado R.J., Aali-Bujari A., Venegas-Martínez F. 

Article 

This paper is aimed at examining the association between energy prices and financial variables, 
but, in contrast to previous works, it explores the possibility of a reverse causality from financial 
variables towards energy prices from a global perspective considering the world’s four largest 
world economic poles (the United States, China, the European Union, and Japan), as well as the 
prices of oil (Brent) and Natural Gas. In order to study the interaction between energy prices and 
relevant nominal variables (stock market returns, interest rates, and exchange rates), a panel 
vector autoregression analysis is carried out. The empirical finding is that Brent oil and natural gas 
price fluctuations are positively and highly significantly influenced by lagged interest rates, that is, 
energy markets are sensitive to monetary policy signals and, most likely, to economic agents’ 
expectations about inflation. Other empirical results also reveal that: (1) Lagged exchange rate 
fluctuations have a negative and significant effect over the stock market; (2) a positive 
performance of the stock market has a negative effect on the exchange rate, and: (3) That interest 
rate markets follow their own dynamics independently of the rest of the model variables. © 2019, 
Econjournals. All rights reserved. 
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Isomers of conjugated linoleic acid induce insulin resistance through a 
mechanism involving activation of protein kinase Cε in liver cells 

Roura-Guiberna A., Hernandez-Aranda J., Ramirez-Flores C.J., Mondragon-Flores R., Garibay-Nieto 
N., Queipo-Garcia G., Laresgoiti-Servitje E., Soh J.-W., Olivares-Reyes J.A. 

Article 

Conjugated linoleic acid (CLA) constitutes a group of isomers derived from linoleic acid. Diverse 
studies have suggested that these unsaturated fatty acids have beneficial effects on human health. 
However, it has also been reported that their consumption can generate alterations in hepatic 
tissue. Thus, in the present study, we evaluated the effect of two of the major isomers of CLA, cis-
9, trans-11-CLA and trans-10, cis-12-CLA, in the regulation of insulin signaling in a hepatic cell 
model, clone 9 (C9). We found that the two isomers decrease insulin-stimulated phosphorylation 
of the main proteins involved in insulin signaling, such as Akt at Ser473 and Thr308, the insulin 
receptor at Tyr1158, IRS-1 at Tyr632, and GSK-3 at Ser9/21. Protein expression, however, was 
unaffected. Interestingly, both isomers of CLA promoted phosphorylation and activation of PKCε. 
Inhibition of PKCε activity by a dominant-negative form or knockdown of endogenous PKCε 
prevented the adverse effects of CLA isomers on insulin-induced Akt phosphorylation. 
Additionally, we also found that both isomers of CLA increase phosphorylation of IRS-1 at Ser612, 
a mechanism that probably underlies the inhibition of IRS-1 signaling by PKCε. Using confocal 
microscopy, we found that both isomers of CLA induced lipid accumulation in C9 cells with the 
presence of spherical cytosolic vesicles, suggesting their identity as neutral lipid droplets. These 
findings indicate that cis-9, trans-11-CLA and trans-10, cis-12-CLA isomers could have a significant 
role in the development of insulin resistance in hepatic C9 cells through IRS-1 serine 
phosphorylation, PKCε activation, and hepatic lipid accumulation. © 2018 Elsevier Inc. 
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Isorhamnetin encapsulation into biogenic silica from Cyclotella sp. using a 
microfluidic device for drug delivery applications 

Mancera-Andrade E.I., Parsaeimehr A., Ruiz-Ruiz F., Rorrer G.L., González-Valdez J., Iqbal H.M.N., 
Parra-Saldivar R. 

Article 

Diatoms have the peculiarity to synthesize amorphous silica around the cell wall. Frustules (empty 
silica shells) have the advantages of being biocompatible, biodegradable, nontoxic and rich with 
hydroxyl groups on the surface. Frustules have been used in diverse fields, but recently their 
application in the biomedical field has been investigated. Drug delivery systems (DDS) have been 
studied to improve the therapeutic effect of different drugs, especially hydrophobic drugs. 
Different encapsulation methodologies have been used to load the drug in a carrier such as drop-
wise methodology or solvent evaporation. However, a reproducible methodology that reduces 
handling error must be explored. Herein, a novel technique ESCARGOT (Embedded SCAffold 
RemovinG Open Technology) was used to fabricate the microfluidic device and exploited as a 
novel tool to encapsulate hydrophobic drugs into the in-house developed biogenic silica from 
Cyclotella sp. Isorhamnetin was used as a model drug with hydrophobic in nature. Three different 
concentrations were studied: 20, 60 and 100 μg/mL, and three different resident times in the 
device (0.4, 1 and 2 min). The highest encapsulation efficiency (EE%) and loading capacity (LC%) 
were 17.92% and 1.63% respectively. According to the statistical analysis, the optimum conditions 
to obtain a maximum EE% were 2 min and 20 μg/mL. The isorhamnetin release behavior was 
observed with a burst release in the first hour with 48.26%, while the total amount of drug was 
delivered in 3 h. The feasibility of frustules as carriers and the microfluidic device as a mixer was 
successfully accessed. This methodology could be used as a standardization technique to obtain 
reproducible results. © 2019 Elsevier Ltd 
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Isorhamnetin glycoside isolated from Opuntia ficus-indica (L.) MilI induces 
apoptosis in human colon cancer cells through mitochondrial damage 

Antunes-Ricardo M., Hernández-Reyes A., Uscanga-Palomeque A.C., Rodríguez-Padilla C., 
Martínez-Torres A.C., Gutiérrez-Uribe J.A. 

Article 

This work aimed to evaluate the mechanisms involved in the apoptosis induction of isorhamnetin-
3-O-glucosyl-pentoside (IGP) in metastatic human colon cancer cells (HT-29). To achieve this, we 
assessed phosphatidylserine (PS) exposure, cell membrane disruption, chromatin condensation, 
cell cycle alterations, mitochondrial damage, ROS production, and caspase-dependence on cell 
death. Our results showed that IGP induced cell death on HT-29 cells through PS exposure (48%) 
and membrane permeabilization (30%) as well as nuclear condensation (54%) compared with 
control cells. Moreover, IGP treatment induced cell cycle arrest in G2/M phase. Bax/Bcl-2 ratio 
increased and the loss of mitochondrial membrane potential (63%) was observed in IGP-treated 
cells. Finally, as apoptosis is a caspase-dependent cell death mechanism, we used a pancaspase-
inhibitor (Q-VD-OPh) to demonstrate that the cell death induced by IGP was caspase-dependent. 
Overall these results indicated that IGP induced apoptosis through caspase-dependent 
mitochondrial damage in HT-29 colon cancer cells. © 2019 Elsevier B.V. 
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Joule heating effects in optimized insulator-based dielectrophoretic devices: 
An interplay between post geometry and temperature rise 

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

Article 

Insulator-based dielectrophoresis (iDEP) is the electrokinetic migration of polarized particles when 
subjected to a non-uniform electric field generated by the inclusion of insulating structures 
between two remote electrodes. Electrode spacing is considerable in iDEP systems when 
compared to electrode-based DEP systems, therefore, iDEP systems require high voltages to 
achieve efficient particle manipulation. A consequence of this is the temperature increase within 
the channel due to Joule heating effects, which, in some cases, can be detrimental when 
manipulating biological samples. This work presents an experimental and modeling study on the 
increase in temperature inside iDEP devices. For this, we studied seven distinct channel designs 
that mainly differ from each other in their post array characteristics: post shape, post size and 
spacing between posts. Experimental results obtained using a custom-built copper Resistance 
Temperature Detector, based on resistance changes, show that the influence of the insulators 
produces a difference in temperature rise of approximately 4°C between the designs studied. 
Furthermore, a 3D COMSOL model is also introduced to evaluate heat generation and dissipation, 
which is in good agreement with the experiments. The model allowed relating the difference in 
average temperature for the geometries under study to the electric resistance posed by the post 
array in each design. © 2019 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Kidney-related operations research: A review 

Fathi M., Khakifirooz M. 

Article 

Operations research and optimization in healthcare and disease modeling have received 
significant attention in the last three decades. This article surveys several perspectives of 
operations research techniques in kidney disease, such as graph theory, queueing theory, Markov 
chain, and phase-type distribution (PTD). The kidney-related problems include kidney exchange 
problem, the modeling of kidney disease progression, kidney transplantation, and the complex 
relationship between chronic kidney disease (gradual loss of kidney function over time) and acute 
kidney injury (sudden episode of kidney failure in a few hours or a few days). Each section is 
summarized by some discussion regarding the limitation of proposed methods in the literature. 
Finally, the article is concluded by offering some research direction to fill in the gaps in the 
literature. © 2019, © 2019 “IISE”. 

Fathi M., Khakifirooz M., (2019). Kidney-related operations research: A review. IISE Transactions on 
Healthcare Systems Engineering, vol. 9, pp. 226-242. ISSN: 24725579.



Knowledge about gastroesofagic reflux disease in children under one year old 
in a group of Mexican pediatricians [Conocimiento sobre enfermedad por 

reflujo gastroesofágico en menores de un año en grupo de pediatras 
Mexicanos] 

Chávez-Caraza K.L., Sánchez-ávila M.T., Cantú-Pompa J.J., Góngora-Cortés J.J., García-Valencia 
O.A., Tufiño-Sánchez C.S., Vallarta-Martínez F.M., González-Camid M.Á.E. 

Article 

Physiologic gastroesophageal reflux had a prevalence of 85% during the first year of life. 
Objectives. To evaluate knowledge of Mexican pediatricians regarding the diagnosis and treatment 
of gastroesophageal reflux disease in patients under one year old. Methods. This is a 
questionnaire, semi-quantitative, and transversal study. A survey with 18 questions was developed 
and validated using Delphi methodology. Google Forms platform was used to distribute and apply 
the survey to general pediatricians and sub-specialists. Participation was anonymous and 
voluntary. The evaluation was based on American and European Societies for Pediatric 
Gastroenterology, Hepatology and Nutrition and Secretaria de Salud of Mexico. Performance was 
classified on correct answers: poor (0-4), regular (5-7), and good (8-10). Statistical descriptive and 
inferential analysis was applied using Microsoft Excel 2013 and SPSS Statistics 20. Results. 139 
pediatricians were surveyed. 59.7% of the surveyed pediatricians have a sub-specialty. 93.1% of 
the surveyed obtained a score < 8 correct answers. Women got better scores evaluations against 
men (p = 0.03). Gastroenterologists obtained better scores when comparing against 
pulmonologists but not in respect of other groups. Most (47.5%) of the pediatricians 
overestimated GERD prevalence, a few (12.2%) would consider a pHmetry in the presence of GERD 
and most of the pediatricians considered initiating empiric therapy (42.4%). Most (85.1%) of the 
pediatricians would use a motility agent, most likely cisapride (49.6%). Conclusion. In this sample 
pediatricians do not follow guidelines recommendations of diagnosis and/or treatment of GERD, 
despite most of them consider having a considerable knowledge of this disease. It is imperative to 
promote knowledge among Mexican pediatricians based on clinical guidelines for the 
management of GERD. © 2019, Sociedad Argentina de Gastroenterologia. All rights reserved. 
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Land-Use Optimization for Sustainable Agricultural Water Management in 
Pajaro Valley, California 

Garza-Díaz L.E., Devincentis A.J., Sandoval-Solis S., Azizipour M., Ortiz-Partida J.P., Mahlknecht J., 
Cahn M., Medellín-Azuara J., Zaccaria D., Kisekka I. 

Article 

The uncertainty of water resources availability is a growing problem in California as agricultural 
industrialization, population growth, and climate change affect water resources. The intense 
manipulation of the hydrological regime has led to the depletion of the water resources in the 
state and the subsequent use of various adaptive management strategies to cope with 
environmental conditions and social concerns. The historical imbalance between water pumping 
and replenishment in Pajaro Valley has led to overdrafted aquifers, seawater intrusion, and 
salinization. The objective of this study is to estimate the sustainable carrying capacity of 
agricultural land in Pajaro Valley while preventing groundwater overdraft. A groundwater box 
model was built and calibrated using historical data to represent current and future hydrology and 
water management strategies. An optimization model maximized the economic profit using the 
agricultural acreage as the decision variable with a set of constraints aimed at determining the 
sustainable carrying capacity of the groundwater basin. Model constraints include total land and 
water availability, crop acreage, agricultural water use, and historical demand. In the Pajaro Valley, 
agricultural operations must use less water more efficiently, which means changes in crop types, 
size of activities, and fallowing land in parts of the basin. Results of the optimal scenario over 25 
years show a 15% reduction of total agricultural acreage, 8.5% reduction in food production, 
average profit loss of 4%, and a 79% reduction in aquifer depletion. This study provides an overall 
vision of what can be accomplished with coordinated land use planning using strategies that 
harmonize individual decisions and shared natural resources. © 2019 American Society of Civil 
Engineers. 
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Laparoscopy-assisted transgastric endoscopic retrograde 
cholangiopancreatography for choledocholithiasis after Roux-en-Y gastric 

bypass: A case report 

Gonzalez-Urquijo M., Baca-Arzaga A.A., Flores-Villalba E., Rodarte-Shade M. 

Article 

Background: Exclusion of the stomach after Roux-en-Y gastric bypass (RYGB) makes access to the 
biliary tree very challenging for the surgeon or the endoscopist. Different techniques have been 
described to overcome this downside, including laparoscopy-assisted transgastric endoscopic 
retrograde cholangiopancreatography (ERCP), which is an outstanding method to access the 
remnant stomach in order to reach the duodenal papilla. The use of this technique is associated 
with a high success rate. Presentation of case: Here we present the case of a 57-year-old patient 
with altered RYGB anatomy. The patient underwent laparoscopic cholecystectomy. Intraoperative 
cholangiography revealed the presence of a stone in the common bile duct. A laparoscopy-assisted 
transgastric ERCP was performed successfully. During the procedure, the duodenoscope was 
introduced through a gastrostomy, obviating the need for an intragastric trocar. The patient 
evolved favorably and was discharged on second postoperative day without any complications. 
Discussion: Transgastric laparoscopy-assisted ERCP represents an effective approach for the 
management of biliary complications after RYGB, even if there is a long interval between the two 
interventions, as occurred in the present case. Other methods described for accessing the biliary 
tree in patients with altered RYGB anatomy are double-balloon ERCP and endoscopic ultrasound-
directed transgastric ERCP. We elected to perform the laparoscopy-assisted approach because 
choledocholithiasis was diagnosed transoperatively, thus, avoiding the need for secondary 
procedures or interventions. Conclusion: Transgastric laparoscopy-assisted ERCP is a feasible 
procedure with low complication rates and is used in treating patients with altered RYGB anatomy 
who present with biliary tract disorders. The use of transgastric laparoscopy-assisted ERCP allows 
endoscopic treatment and cholecystectomy to be performed in a single setting. © 2019 
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Large inguinal bladder hernias: can a preoperative diagnosis be made? 

Gonzalez-Urquijo M., Mayagoitia-Gonzalez J.C., Rodarte-Shade M., Bermea-Mendoza J.H., Gil-
Galindo G. 

Article 

Purpose: Bladder hernias are asymptomatic in most cases and are found incidentally during 
exploration for inguinal hernia repair. The treatment of inguinal bladder hernia is either reduction 
or resection of the herniated bladder, followed by herniorrhaphy. We present a case series with 
preoperative diagnoses, along with their surgical outcomes. Methods: We retrospectively 
reviewed the medical records from a single institution over a 5-year period (2012–2017) of five 
patients with diagnosis of large bladder inguinal hernia. Demographics, clinical status, medical 
history, anatomical structure of the hernia, and surgical outcomes were all analyzed. Results: 
Patients’ median age was 51 years (range 45–81 years). The median size of the hernial sac was 13 
cm (range 8–20 cm). The diagnosis was made with computed tomography in three patients and 
with ultrasonography and cystography in two patients. Median length of hospital stay was 2 days 
(range 1–6 days), and median length of follow-up was 28 months (range 18–72 months). All 
patients continue to be alive and well, without hernia recurrence. The five cases are described 
separately along with their surgical managements. Conclusion: The main objectives in treatment of 
inguinal bladder hernia are to preserve the voiding function and to avoid bladder injuries in a 
tension-free hernia repair. To our knowledge, this is the first series of cases in which all inguinal 
bladder hernias were diagnosed preoperatively. © 2019, Springer-Verlag France SAS, part of 
Springer Nature. 
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Latin American Corporate Emerging Markets Bond Indices (CEMBIs): Their 
recent evolution 

López-Herrera F., Santillán-Salgado R.J., Cabello A. 

Article 

This paper studies the stochastic relationship among six Latin American countries’ international 
bond issue risk premium. The analysis exploits a novel Corporate Emerging Markets Bond Indices 
(CEMBIs) database processed with a VAR-CCC model to clarify the nature of such relationships, 
and makes an objective interpretation of their characteristics. The countries included in the 
sample are Argentina, Brazil, Chile, Colombia, Mexico and Peru, and the daily observations period 
from May 14, 2014, through February 9, 2017. Our findings indicate that the CEMBI returns of 
Brazil and Mexico are the main influencers on the behavior of the other Latin American CEMBI 
returns. These insights are valuable to understand the diversification possibilities of CEMBI 
portfolios, and of interest to Latin American corporate financial managers who consider financing 
their firms with international bond issues, and for whom the risk premium paid by bond issues is 
the cost of funding. © 2019 Elsevier Inc. 
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Laurel (Litsea glaucescens Kunth) Regeneration in the Presence of 
Disturbance Events: A Case Study 

Razo-Zarate R., Retama-Cazares L.B., Rodriguez-Laguna R., Palacios-Romero A., Meza-Rangel J., 
Capulin-Grande J., Fragoso-Lopez P.I., Jesus Cortes-Blobaum H. 

Article 

A study was carried out in an Abies religiosa Kunth Schltdl. et Cham forest of the community of San 
Antonio Tecocomulco Tres Cabezas, Municipality of Singuilucan, Hidalgo, to evaluate the 
resprouting ability of laurel (Litsea glaucescens Kunth) in response to controlled burning 
treatments and removal of entire stems. The number of laurel bushes, shoots, and mean plant 
height were evaluated, and three treatments were applied: controlled surface burn; all sprouts cut 
from the base; and control treatment. Nine weeks after the treatments were applied, the plants in 
the stem removal treatment remained alive (100 percent), and the appearance of shoots with a 
mean height of 4.8 cm increased by 18 percent, whereas in the controlled burning treatment, the 
number of live plants and shoots decreased by 38.2 and 71.5 percent, respectively, with a mean 
height of 1.1 cm. In the control, the number of bushes remained at 100 percent, and shoots 
increased by 9.9 percent with a mean bush height of 7.6 cm. This indicates that although surface 
forest fires tend to affect laurel, surviving plants tend to emit more vigorous shoots, whereas stem 
removal in laurel bushes generates more shoots. © Society of American Foresters. 
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Law-abiding organizational climates in developing countries: The role of 
institutional factors and socially responsible organizational practices 

Mohammad S., Husted B.W. 

Article 

The institutional environment of developing countries may lead firms to engage in unlawful firm 
conduct, which is a pervasive problem in this context. Our paper examines the effectiveness of 
organizational practices for ensuring that firms adhere to the law in the light of pressures from the 
institutional environment to be unlawful. Using the lens of anomie theory, we investigate: (a) the 
negative effect of aspects of the institutional context—regulatory burden and lack of industry 
munificence—on a law-abiding climate, a type of organizational climate related to unlawful 
conduct, and (b) the role of socially responsible organizational practices in combating these 
negative effects. Survey data were collected from 118 firms and analysed using OLS moderated 
regression. Our results indicate that a manager's perceptions of regulatory burden and lack of 
industry munificence are negatively related to the extent to which the firm has a law-abiding 
climate. Furthermore, our findings shed light on the ability of socially responsible practices to 
countervail this effect. While the negative effect of perceived regulatory burden on law-abiding 
climate weakens when codes of ethics are used more extensively by a firm, it strengthens when 
firms hold a CSR certification. The latter finding may be due to the lack of enforcement associated 
with the specific certification considered in our study. © 2019 John Wiley & Sons Ltd 
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Leadership as a driver of entrepreneurship: an international exploratory 
study 

Felix C., Aparicio S., Urbano D. 

Article 

Purpose: The purpose of this paper is to examine the influence of cultural leadership factors 
(charismatic/value-based, team oriented, participative, humane, autonomous and self-protective) 
on the rates of opportunity and necessity entrepreneurship. Design/methodology/approach: The 
study integrates insights from institutional and cultural leadership theories to provide a fresh 
perspective to advance comparative entrepreneurship research. To test the hypotheses, the 
authors conduct a multiple regression analysis with observations from 34 countries, using data 
(from the year 2013) from the Global Entrepreneurship Monitor for the dependent variable and 
from Global Leadership and Organizational Behavior Effectiveness to create leadership factors as 
independent variables. Findings: The results show that all the types of leadership considered in the 
study have a relevant effect on entrepreneurial activity. However, charismatic leadership has a 
greater effect on entrepreneurial activity, particularly on opportunity entrepreneurship. The 
research also shows that autonomous leadership has a negative impact on entrepreneurial 
activity, although, when it is moderated by the humane dimension, this relationship changes. 
Practical implications: Since the alternative dimensions facilitate or inhibit the generation of new 
firm creation, it is critical for researchers, teachers and leaders to learn about and to foster such 
leadership types. Originality/value: This research covers a gap in the cross-cultural evidence 
presented in the literature and suggests the integration of the concepts leadership and 
entrepreneurship. © 2018, Claudia Felix, Sebastian Aparicio and David Urbano. 
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Learning an efficient gait cycle of a biped robot based on reinforcement 
learning and artificial neural networks 

Gil C.R., Calvo H., Sossa H. 

Article 

Programming robots for performing different activities requires calculating sequences of values of 
their joints by taking into account many factors, such as stability and efficiency, at the same time. 
Particularly for walking, state of the art techniques to approximate these sequences are based on 
reinforcement learning (RL). In this work we propose a multi-level system, where the same RL 
method is used first to learn the configuration of robot joints (poses) that allow it to stand with 
stability, and then in the second level, we find the sequence of poses that let it reach the furthest 
distance in the shortest time, while avoiding falling down and keeping a straight path. In order to 
evaluate this, we focus on measuring the time it takes for the robot to travel a certain distance. To 
our knowledge, this is the first work focusing both on speed and precision of the trajectory at the 
same time. We implement our model in a simulated environment using q-learning. We compare 
with the built-in walking modes of an NAO robot by improving normal-speed and enhancing 
robustness in fast-speed. The proposed model can be extended to other tasks and is independent 
of a particular robot model. © 2019 by the authors. 
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Learning based on flipped classroom with just-in-time teaching, Unity3D, 
gamification and educational spaces 

Toriz E. 

Article 

The present study shows the impact of using flipped classroom with just-in-time teaching, Unity3D 
and gamification in media:scape LearnLab classrooms to make the best decisions for the 
mitigation of climate change, the promotion of sustainable development and rational use of 
energy. Climate change is perceived as a reality that we are already living, and it is considered by 
scientists as the greatest challenge of our times in need of immediate solutions. In Tecnologico de 
Monterrey, the subject, “Climate Change and Energy Use,” is taught with the objective that its 
students and graduates are capable of proposing solutions to these problems. Nevertheless, some 
students view the course as a formality and do not attach real importance to it. Therefore, the 
objective of this research is to verify that learning increased significantly due to the course 
contents including a challenge to be resolved. A mixed-research methodology was applied, which 
allowed the collection, analysis and linkage of qualitative and quantitative data in the same study. 
The measuring instruments used were quizzes, focus groups and rubrics. The results obtained 
demonstrated the potential of the tools applied as learning strategies. The average grades in the 
evaluations improved notably compared with those who took the course with the traditional 
methodology. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Learning Commons in university libraries: A review dedicated to the 
characteristics and challenges of a physical space transformed into an 

environment for learning [Learning Commons en bibliotecas universitarias 
Una revisión dedicada a las características 

Martínez L.G., de Jesús Jasso Peña F. 

Article 

The purpose of this article is to review the literature on the term Learning Commons (LC) for 
academic libraries, a model that has gone from a purely physical conceptualization (focused on the 
material transformation of spaces to facilitate collaborative work and comfort), to a more 
academic and complex approach, which includes even the creation and operation of virtual 
environments, a librarian profile and work more academically oriented, as well as pedagogical 
initiatives of various kinds. Thus, a definition of this library scheme is presented according to the 
latest trends on the subject, listing its most important attributes and, finally, it includes a brief 
note about the challenges involved in setting up a space like this. © Universidad de Buenos Aires. 
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Learning gain study in a strategy of flipped learning in the undergraduate 
level 

Huesca Juárez G., Medina Herrera L.M. 

Article 

The quest to find innovative ways to implement the teaching–learning process to provide students 
a significant learning environment has intensified. The inclusion of technology in this process has 
supported this activity and has induced the appearance of new didactic strategies such as Flipped 
Learning, among others. While there seems to be an agreement about the advantages and 
benefits of this strategy compared to others, there is limited evidence about its effectiveness upon 
student knowledge. Furthermore, research about the relationship between this strategy and the 
characteristics of the students is scarce. This work aims to study the effects of the Flipped Learning 
strategy on the learning process of students as well as its association with student characteristics. 
A quantitative study was applied to 460 students majoring in design, engineering or architecture 
programs. A Flipped Learning methodology was evaluated in a pre-test/post-test process with 
focus and control groups. Normalized learning gains were measured to know if the students’ 
learning outcomes increased when compared to a traditional pedagogic strategy. Additionally, a 
study of the relationship between these learning gains and the learning styles of the students was 
conducted. Significant results were found that point to the benefits of Flipped Learning. From a 
statistical analysis, it was found that students in the focus group had a better performance than 
students in the control group. This difference is between 0.97280% and 22.79337%. Also, 
Kinesthetic students had the best learning gains, followed by students in the R, RK, and VRK 
classifications. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Learning gains in higher middle education [Ganancia educativa en la 
educación media superior] 

Tuirán R., Gaviria J.L., Lugo R., Hernández D., Benítez M. 

Article 

We present the results of the first national study on learning gains in Mexico related to the 
experiences of three generations of students who complete their higher middle education, as of 
2013 and until 2015. We used data from standardized third grade ENLACE tests from secondary 
schools and from third grade higher middle education ENLACE/PLANEA exams. The instruments 
contain anchor questions measuring similar constructs at two moments in time for the same 
students. The comparison of students’s learning achievement in these two evaluation moments, 
allows us to identify that there was progress in their performance after having completed their 
higher middle education, regardless of the institution, some individual characteristics and the 
place where the school is located. Bivariate and multivariate analyzes are presented, identifying 
differences in the students’ learning gains, according to the subsystem of higher middle education 
in which they studied, the school shift attended, the type of secondary school from which they 
came from, and their sex, among other variables. © 2019, Universidad Autonoma del Estado de 
Mexico. All rights reserved. 
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Learning perceptions of Smart Grid class with laboratory for undergraduate 
students 

Molina A., Ponce P., Baltazar Reyes G.E., Soriano L.A. 

Article 

Due to the modernization of the electrical grid and the commitments to it made by several 
governments and industries around the world, the work of engineers specialized in the electrical 
field is necessary more than ever. However, in recent years, the number of engineers working in 
this area has been decreasing, while almost half of their current population is prone to retirement. 
To solve this problem, universities began to modify their electrical engineering programs and 
courses, giving more focus to the implementation of Smart Grid technology. Although various 
approaches have been used in teaching methodologies to educate new engineers, it is also 
necessary to evaluate if the contents given in such classes are being properly taught. This paper 
proposes a new syllabus and new Smart Grid class, which is based on hand on experiments in a 
Smart Grid laboratory. This proposal promotes and trains undergraduate students in the use of the 
new technologies that are being deployed in the electrical industry nowadays, and it includes a 
discussion of the social, economic and environmental implications of the new ways to generate 
and distribute electrical power. To evaluate if the class methodology in our project was 
successfully implemented, a student perception survey was applied to analyze the way the 
undergraduate students perceived the Smart Grid class given to them. Additionally, signal 
detection theory and fuzzy logic type 1 and type 2 were used to compare their answers with the 
ones given by the professor as part of assessing the efficiency of the class syllabus and the 
teaching methodology for the purpose of improving their quality in future courses. The results 
obtained showed that the students acquired a synthesis of learning and analytical thinking to 
equip them with the competencies to solve the various challenges of electrical grid modernization. 
Additionally, the proposed new class methodology utilized innovative hands-on activities in 
laboratory practices that reinforced the learning of the most relevant theoretical concepts of the 
Smart Grid technology. © 2019, Springer-Verlag France SAS, part of Springer Nature. 

Molina A., Ponce P., Baltazar Reyes G.E., Soriano L.A., (2019). Learning perceptions of Smart Grid class with 
laboratory for undergraduate students. International Journal on Interactive Design and Manufacturing, vol. 
13, pp. 1423-1439. ISSN: 19552513.



Learning Strategies and academic achievement in medical students 
[Estrategias de aprendizaje y desempeño académico en estudiantes de 

Medicina] 

Salazar Malerva I., Heredia Escorza Y. 

Article 

The present study investigated the learning strategies and their relationship with the academic 
performance of 2nd and 3rd year students of the Faculty of Medicine. The sample consisted of 135 
students who answered the Questionnaire for the Evaluation of the Learning Strategies of 
University Students (CEVEAPEU). When separated by ranges, the results obtained indicate that the 
variables that best explain the high academic performance is the management of information 
resources. In the case of the mid-range they are: the preparation strategy and the year of the 
degree course. There were no variables found to explain those with low performance. © 2018 
Elsevier España, S.L.U. 
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Learning-oriented assessment in action: impact on students of physics for 
engineering 

González Pérez O.E., Trevino J.P. 

Article 

Aligned with the constructivist paradigm and catalyzed by the irruption of information 
technologies in the teaching–learning process, interactive teaching techniques such as Flipped 
Learning and Self and Peer Assessment are increasingly relevant in higher education. Both 
strategies share the quality of empowering students with responsibility for their own learning 
process, which depends on the development of strategic and autonomous learning. Although each 
one has evolved through separate trajectories in professional practice and in research; however, in 
this work, their paths meet under the framework of the Learning Oriented Assessment. The 
convergence of these interactive techniques came to reality as an instructional design with the 
main objective being to enhance the students’ performance in applying concepts to solve Physics 
problems. To evaluate the impact of combining these techniques versus applying them separately, 
a research-action project was executed. A total of 157 students from Physics II courses at the 
Puebla campus of Tecnologico de Monterrey participated in this project. The empirical 
investigation showed that the group undergoing the combined techniques experienced a superior 
development of disciplinary competencies compared to the group where the techniques were 
applied individually. It was possible to verify that the best students (those with better academic 
performance) were better adapted to the method of Learning Oriented Assessment. The results 
did not show that the lower level academic students had differences in performance or level of 
achievement. Also, the lower achieving group perceived the method as unsuitable for their style of 
studying. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Levels of polycyclic aromatic hydrocarbons associated with particulate matter 
in a highly urbanized and industrialized region in northeastern Mexico 

López-Ayala O., González-Hernández L.-T., Alcantar-Rosales V.-M., Elizarragaz-de la Rosa D., Heras-
Ramírez M.-E., Silva-Vidaurri L.-G., Alfaro-Barbosa J.-M., Gaspar-Ramírez O. 

Article 

This paper presents the results of the determination of 13 priority polycyclic aromatic 
hydrocarbons (PAHs) associated with total suspended particulate (TSP) from the Monterrey 
Metropolitan Area (MMA), Mexico. The TSP was collected at four locations in MMA (Obispado, 
Santa Catarina, San Nicolas and Cadereyta Jimenez), and in a rural area (Higueras). Total ∑PAHs in 
MMA were more in winter (from 32 ± 18 to 116 ± 71 ng m−3) than in spring (from 1.0 ± 0.5 to 5.9 
± 2.7 ng m−3), and exceeded the levels recorded in the rural area (3 ± 2 ng m−3 in winter and 1.3 ± 
1.9 ng m−3 in spring). Between 70 and 90% of the total concentration of PAHs in the MMA was 
comprised of high molecular weight compounds. The predominant particle types were C-rich 
(either regularly spherical with smooth surfaces or irregularly shaped). Our results, in addition to 
the PAH diagnostic ratios, indicate that diesel and gasoline vehicles, industrial furnaces, coal and 
wood burning were the principal emitting sources of PAHs throughout all study sites. Due to the 
percent composition, the majority of the PAHs found in ambient air in the MMA are carcinogenic. 
Our data sets can contribute to the enforcement of PAH regulation in the ambient air in 
Monterrey. © 2019 Turkish National Committee for Air Pollution Research and Control 

López-Ayala O., González-Hernández L.-T., Alcantar-Rosales V.-M., Elizarragaz-de la Rosa D., Heras-Ramírez 
M.-E., Silva-Vidaurri L.-G., Alfaro-Barbosa J.-M., Gaspar-Ramírez O., (2019). Levels of polycyclic aromatic 
hydrocarbons associated with particulate matter in a highly urbanized and industrialized region in 
northeastern Mexico. Atmospheric Pollution Research, vol. 10, pp. 1655-1662. ISSN: 13091042.



Life cycle assessment of a solar absorption air-conditioning system 

Solano–Olivares K., Romero R.J., Santoyo E., Herrera I., Galindo–Luna Y.R., Rodríguez–Martínez A., 
Santoyo-Castelazo E., Cerezo J. 

Article 

Environmental impacts of an experimental Solar Absorption Air-Conditioning System based on a 
Life-Cycle Assessment were evaluated for the first time in Mexico. For comparison, a Commercial 
Air Conditioning System that uses electricity from fossil fuels was also evaluated. In both cooling 
systems, the construction, operation and end-of-life stages were analysed. Environmental impacts 
were evaluated using the SimaPro® software and TRACI 2.1 method. Ten impact categories were 
analysed, among which the ecotoxicity, fossil fuel depletion, and global warming potentials 
represented the most important issues. A considerable reduction of environmental impacts was 
achieved by using the solar cooling system in comparison with those large impacts produced by 
the commercial cooling system. This reduction was due to the use of solar energy in contrast with 
the conventional cooling system which uses electricity sourced from fossil fuels. The main 
contribution of environmental impacts in the solar cooling system was the consumption of energy 
and raw materials for the construction, whereas for the commercial cooling system, the electricity 
consumption, and the use of refrigerant were the major impacts of the operation stage. An overall 
emission saving of ∼80% of the global warming potential as carbon footprint was obtained from 
the solar cooling system, whereas, for the fossil fuel depletion and ecotoxicity impact categories, a 
decrease of 85% and 20% was achieved, respectively. Further details of this environmental 
sustainability study are outlined in the present work. © 2019 Elsevier Ltd 
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Lifetime improved in power electronics for BLDC drives using fuzzy logic and 
PSO 

García M., Ponce P., Soriano L.A., Molina A., MacCleery B., Romero D. 

Article 

The brushless direct current drives (BLDC) are extremely popular in several applications such as 
robotics, transportation, and manufacturing, the lifetime of power electronics deserves special 
attention in industrial applications, so this paper explores how the lifetime is affected when the 
reference speed is changed when a conventional speed controller is deployed. This paper 
illustrates how to design an optimal controller based on fuzzy logic and Particle Swarm 
Optimization (PSO). The optimized controller reaches the reference speed at the same time it 
keeps the temperature in the semiconductors of the BLDC within minimum variations to preserve 
the loses in a minimum value in the power electronics stage, so the lifetime of the power 
electronic stage is incremented. A co-simulation of the BLDC, which is a powerful simulation tool 
for getting similar result to experimental tests is presented. The results validate the proposed 
optimized controller as well as show the increment in the lifetime of the power electronic stage in 
the BLDC. © 2019, IFAC (International Federation of Automatic Control) Hosting by Elsevier Ltd. All 
rights reserved. 
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Light Intensity and Nitrogen Concentration Impact on the Biomass and 
Phycoerythrin Production by Porphyridium purpureum 

Sosa-Hernández J.E., Rodas-Zuluaga L.I., Castillo-Zacarías C., Rostro-Alanís M., de la Cruz R., 
Carrillo-Nieves D., Salinas-Salazar C., Grunewald C.F., Llewellyn C.A., Olguín E.J., Lovitt R.W., Iqbal 

H.M.N., Parra-Saldívar R. 

Article 

Several factors have the potential to influence microalgae growth. In the present study, nitrogen 
concentration and light intensity were evaluated in order to obtain high biomass production and 
high phycoerythrin accumulation from Porphyridium purpureum. The range of nitrogen 
concentrations evaluated in the culture medium was 0.075–0.450 g L−1 and light intensities 
ranged between 30 and 100 µmol m−2 s−1. Surprisingly, low nitrogen concentration and high light 
intensity resulted in high biomass yield and phycoerythrin accumulation. Thus, the best biomass 
productivity (0.386 g L−1 d−1) and biomass yield (5.403 g L−1) were achieved with NaNO3 at 0.075 
g L−1 and 100 µmol m−2 s−1. In addition, phycoerythrin production was improved to obtain a 
concentration of 14.66 mg L−1 (2.71 mg g−1 of phycoerythrin over dry weight). The results of the 
present study indicate that it is possible to significantly improve biomass and pigment production 
in Porphyridium purpureum by limiting nitrogen concentration and light intensity. © 2019 by the 
authors. 
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Lignin peroxidase immobilization on Ca-alginate beads and its dye 
degradation performance in a packed bed reactor system 

Bilal M., Iqbal H.M.N. 

Article 

In this study, lignin peroxidase (LiP) was immobilized by covalent binding onto high-quality Ca-
alginate beads using glutaraldehyde as a cross-linking agent. Response surface methodology (RSM) 
was employed to optimize the operating conditions for optimal immobilization efficiency (IE) and 
to scrutinize the interactive effects of the processing variables affecting the immobilization 
efficiency. Influences of various factors such as sodium alginate (0.8, 2.0, and 2.5%), CaCl2 (0.9, 
2.2, and 3.4%), and glutaraldehyde concentration (0.1, 0.2, and 0.3 M) on the IE were determined 
adopting a three-level-three-factor central composite design (CCD). Results indicated that Ca-
alginate beads (average 2.0 mm diameter) developed using 2.0% (w/v) Na-alginate in 2.2% (w/v) 
CaCl2 solution functionalized with 0.2 M glutaraldehyde registered the maximum immobilization 
efficiency (∼96.31). Sodium alginate, CaCl2, and its combination revealed the most significant 
effect (p &gt; F less than 0.05) on the IE of LiP. However, glutaraldehyde concentration was 
recorded to be non-significant with less influence on the LiP immobilization. Moreover, the 
optimally Ca-alginate immobilized LiP was also applied for the decolorization of a textile dye 
Remazol Brilliant Blue R (RBBR) in a packed bed reactor system (PBRS). The immobilized 
biocatalytic system was capable of effective dye decolorization in five consecutive batch 
operations retaining more than 80% dye removal efficiency after the 5th cycle. Taken together, 
the results manifest that Ca-alginate immobilized LiP might be an attractive choice as an industrial 
biocatalyst for bioremediation of textile dyes and effluents. © 2019 Elsevier Ltd 
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Limited role of DWI with apparent diffusion coefficient mapping in breast 
lesions presenting as non-mass enhancement on dynamic contrast-enhanced 

MRI 

Avendano D., Marino M.A., Leithner D., Thakur S., Bernard-Davila B., Martinez D.F., Helbich T.H., 
Morris E.A., Jochelson M.S., Baltzer P.A.T., Clauser P., Kapetas P., Pinker K. 

Article 

Background: Available data proving the value of DWI for breast cancer diagnosis is mainly for 
enhancing masses; DWI may be less sensitive and specific in non-mass enhancement (NME) 
lesions. The objective of this study was to assess the diagnostic accuracy of DWI using different 
ROI measurement approaches and ADC metrics in breast lesions presenting as NME lesions on 
dynamic contrast-enhanced (DCE) MRI. Methods: In this retrospective study, 95 patients who 
underwent multiparametric MRI with DCE and DWI from September 2007 to July 2013 and who 
were diagnosed with a suspicious NME (BI-RADS 4/5) were included. Twenty-nine patients were 
excluded for lesion non-visibility on DWI (n = 24: 12 benign and 12 malignant) and poor DWI 
quality (n = 5: 1 benign and 4 malignant). Two readers independently assessed DWI and DCE-MRI 
findings in two separate randomized readings using different ADC metrics and ROI approaches. 
NME lesions were classified as either benign (&gt; 1.3 × 10-3 mm2/s) or malignant (≤ 1.3 × 10-3 
mm2/s). Histopathology was the standard of reference. ROC curves were plotted, and AUCs were 
determined. Concordance correlation coefficient (CCC) was measured. Results: There were 39 
malignant (59%) and 27 benign (41%) lesions in 66 (65 women, 1 man) patients (mean age, 51.8 
years). The mean ADC value of the darkest part of the tumor (Dptu) achieved the highest 
diagnostic accuracy, with AUCs of up to 0.71. Inter-reader agreement was highest with Dptu ADC 
max (CCC 0.42) and lowest with the point tumor (Ptu) ADC min (CCC = - 0.01). Intra-reader 
agreement was highest with Wtu ADC mean (CCC = 0.44 for reader 1, 0.41 for reader 2), but this 
was not associated with the highest diagnostic accuracy. Conclusions: Diagnostic accuracy of DWI 
with ADC mapping is limited in NME lesions. Thirty-one percent of lesions presenting as NME on 
DCE-MRI could not be evaluated with DWI, and therefore, DCE-MRI remains indispensable. Best 
results were achieved using Dptu 2D ROI measurement and ADC mean. © 2019 The Author(s). 
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Liquidity-adjusted value-at-risk optimization of a multi-asset portfolio using a 
vine copula approach 

Al Janabi M.A.M., Ferrer R., Shahzad S.J.H. 

Article 

This paper develops a novel approach to assess liquidity-adjusted Value-at-Risk (LVaR) 
optimization of multi-asset portfolios based on vine copulas and LVaR models. This framework is 
applied to stock markets of the G-7 countries, gold, commodities and Bitcoin. The results show 
that our approach is superior to the classical mean–variance Markowitz portfolio technique in 
terms of the optimal portfolio selection under a number of realistic operational and budget 
constraints. We find that both Bitcoin and gold improves the risk-return performance of the G-7 
stock portfolio. However, Bitcoin (gold) performs better under a scenario of only long-positions 
(when short-selling is allowed). © 2019 Elsevier B.V. 
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Liquid-Liquid Flow Pattern Visualization and Mapping in a Millimetric Size 
Coiled Tube 

López-Guajardo E.A., Garza-Cantú G.M., Marques-Camarena A., Ortiz-Nadal E., Nigam K.D.P., 
Montesinos-Castellanos A. 

Article 

Three different liquid-liquid systems were experimentally studied for flow pattern visualization in a 
helically coiled geometry. For the sunflower oil-water system, interfacial forces overcome inertial 
forces leading to slug flow patterns, contrary to the biodiesel-glycerol system in which inertial 
forces dominate over interfacial forces resulting in parallel-like flow patterns. For the sunflower 
oil-methanol system, a transition zone from slug flow patterns to parallel flow patterns was 
observed. A Weber-Ohnesourge flow map (WOFM) was developed for a wide range of interfacial 
tension, viscosities, and flow conditions, which predicts different flow patterns. This flow map is an 
important tool for the design of liquid-liquid processing equipment, which depends on the device 
geometry. The proposed WOFM was used to predict the flow patterns in a reactive liquid-liquid 
system, showing good agreement with the reactor performance and the flow map predictions. © 
2018 American Chemical Society. 
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Local Immunomodulation Using an Adhesive Hydrogel Loaded with miRNA-
Laden Nanoparticles Promotes Wound Healing 

Saleh B., Dhaliwal H.K., Portillo-Lara R., Shirzaei Sani E., Abdi R., Amiji M.M., Annabi N. 

Article 

Chronic wounds are characterized by impaired healing and uncontrolled inflammation, which 
compromise the protective role of the immune system and may lead to bacterial infection. 
Upregulation of miR-223 microRNAs (miRNAs) shows driving of the polarization of macrophages 
toward the anti-inflammatory (M2) phenotype, which could aid in the acceleration of wound 
healing. However, local-targeted delivery of microRNAs is still challenging, due to their low 
stability. Here, adhesive hydrogels containing miR-223 5p mimic (miR-223*) loaded hyaluronic acid 
nanoparticles are developed to control tissue macrophages polarization during wound healing 
processes. In vitro upregulation of miR-223* in J774A.1 macrophages demonstrates increased 
expression of the anti-inflammatory gene Arg-1 and a decrease in proinflammatory markers, 
including TNF-α, IL-1β, and IL-6. The therapeutic potential of miR-223* loaded adhesive hydrogels 
is also evaluated in vivo. The adhesive hydrogels could adhere to and cover the wounds during the 
healing process in an acute excisional wound model. Histological evaluation and quantitative 
polymerase chain reaction (qPCR) analysis show that local delivery of miR-223* efficiently 
promotes the formation of uniform vascularized skin at the wound site, which is mainly due to the 
polarization of macrophages to the M2 phenotype. Overall, this study demonstrates the potential 
of nanoparticle-laden hydrogels conveying miRNA-223* to accelerate wound healing. © 2019 
WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Local, global and glocal consumer brand relationships: Relación entre marcas 
de consumo locales, globales y glocales 

Lopez-Lomelí M.Á., Llonch-Andreu J., Rialp-Criado J. 

Article 

Purpose: This paper fills a gap in the literature on branding, as local and glocal brands have not 
received as much attention as global brands from academics and practitioners and the scarce 
amount of relevant research done on glocal branding strategies is mainly theoretical or 
conceptual. Design/methodology/approach: This paper therefore defines a model relating brand 
beliefs (brand quality, brand image, brand familiarity and brand as a social signalling value), brand 
attitudes and brand purchase intentions. The model is then tested with a sample of different 
categories/types of consumer brands (local, global and glocal). The influence of the type of brand 
on these relationships is then analysed. Findings: The findings suggest that brand quality is the 
most important driver of brand attitude for any type of brand, and that the relationship between 
brand quality and brand attitude, as well as between brand attitude and brand purchase intention, 
is weaker for a glocal brand than for a local or global brand. Originality/value: This paper provides 
new empirical evidence of the influence of brand type on brand associations and attitude 
configurations and the effects these attitudes have on buying intentions. This work is also relevant 
for the managers’ efforts to develop more effective global, glocal and local marketing strategies 
for brand positioning. © 2019, Miguel Ángelngel Lopez-Lomelí, Joan Llonch-Andreu and Josep 
Rialp-Criado. 
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Long-term hydrodynamic effects of the All-American Canal lining in an arid 
transboundary multilayer aquifer: Mexicali Valley in north-western Mexico 

Lesser L.E., Mahlknecht J., López-Pérez M. 

Article 

The construction of the 42-km long All-American Canal in southern California (USA) near the 
border with Mexico in the 1940s generated infiltration which raised groundwater levels in the area 
inducing groundwater to flow into the Mexicali Valley aquifer (Mexico). In the late 2000s, the USA 
started a controversial lining project to reduce infiltration below the canal, with far-reaching 
consequences. This investigation implemented a numerical groundwater flow model to determine 
the hydrodynamic effects of the lining of the All-American Canal on the Mexicali Valley aquifer. For 
this purpose, plenty of information was acquired with a 32-year span of data and 88 monitoring 
wells in the area of interest. Field evidences and the model approach suggest that seepage from 
the All-American Canal resulted in the rise of groundwater levels to 14 m in the northern Mexicali 
Valley aquifer. However, continuous drawdowns were observed after concluding the lining in 
2008, with the result of a drop in the water table to 5.8 m after 4 years of monitoring. A forecast 
shows that groundwater levels will tend to stabilize to those levels that existed prior to the 
infiltration produced by the canal. At the existing wetlands in the Mesa de Andrade in Mexico, a 1-
m drawdown will be registered due to the lining, which could affect the existing ecosystem. Any 
additional extraction done on the Mesa de Andrade will likely dry the wetland. © 2019, The 
Author(s). 
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Loss of an IgG plasma cell checkpoint in patients with lupus 

Suurmond J., Atisha-Fregoso Y., Marasco E., Barlev A.N., Ahmed N., Calderon S.A., Wong M.Y., 
Mackay M.C., Aranow C., Diamond B. 

Article 

Background: IgG antinuclear antibodies (ANAs) are a feature of several autoimmune diseases. 
These antibodies arise through defects in central or peripheral tolerance checkpoints. The specific 
checkpoints breached in patients with autoimmune disease are not fully understood. Objectives: 
We sought to study whether autoreactive plasma cells in lupus models and patients with systemic 
lupus erythematosus (SLE) arise as a consequence of defective antigen-specific selection or a 
global enhancement of IgG plasma cell differentiation. Methods: We optimized and validated a 
novel technique to detect naturally occurring ANA + B cells and plasma cells. Results: We observed 
a major checkpoint for generation of ANA + IgG + plasma cells in both nonautoimmune mice and 
healthy human subjects. Interestingly, we observed increased numbers of ANA + IgG + plasma cells 
despite normal tolerance checkpoints in immature and naive B cells of lupus-prone MRL/lpr and 
NZB/W mice, as well as patients with SLE. This increase was due to increased numbers of total IgG 
+ plasma cells rather than lack of selection against ANA + plasma cells. Conclusion: Using a method 
that permits quick and accurate quantification of autoreactive B cells and plasma cells in vivo 
within a native B-cell repertoire in mice and human subjects, we demonstrate the importance of a 
checkpoint that restricts the generation of IgG plasma cells and protects against IgG ANAs. Our 
observations suggest a fundamentally revised understanding of SLE: that it is a disease of aberrant 
B-cell differentiation rather than a defect in antigen-specific B-cell tolerance. © 2018 American 
Academy of Allergy, Asthma & Immunology 
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Lost in translation: Lessons learned from instrument translation on 
entrepreneurial learning versatility in Mexico 

Briseño A., Leal A.R., Aguiñaga E., López-Lira A. 

Article 

Purpose: In this paper, empirical evidence is presented regarding the translation of the learning 
tactics inventory (LTI) instrument that measures learning versatility in entrepreneurs with four 
main learning strategies: acting, thinking, feeling or access to others. The purpose of this paper is 
to show how translating instruments from other languages and for cross-cultural studies is not 
sufficient to achieve instrument validity, and the use of structural equation modeling can help to 
strengthen the process. Design/methodology/approach: After using iterative and multi-technique 
strategies that involved close translation and adaptation, structural equation modeling was also 
performed to validate whether relationships exist among the constructs and their variables using a 
confirmatory analysis. Findings: After careful translation, the Spanish version of the LTI instrument 
does not measure the intended constructs. Such evidence was uncovered by contrasting the 
different dimensions of the English and Spanish translated versions. Research 
limitations/implications: Instruments in cross-cultural studies require more than translation 
strategies to adapt the instrument to the new context. This paper shows that, with the use of 
structural equation modeling, constructs may change in different international contexts and how 
misinterpretations of the instrument can occur if additional validity tests are ignored. 
Originality/value: Consistent with the extant literature, the findings suggest that, when studying a 
complex phenomenon such as learning through a survey developed in a different country and 
language, cultural factors should be explained to maintain construct validity. Hence, in 
entrepreneurship and management research, instruments such as the LTI need to be validated 
with confirmatory analysis to accurately reflect the different learning strategies of entrepreneurs 
across cultures. © 2019, Emerald Publishing Limited. 
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LprG and PE_PGRS33 Mycobacterium tuberculosis virulence factors induce 
differential mitochondrial dynamics in macrophages 

Aguilar-López B.A., Correa F., Moreno- Altamirano M.M.B., Espitia C., Hernández-Longoria R., 
Oliva-Ramírez J., Padierna-Olivos J., Sánchez-García F.J. 

Article 

The interaction of a pathogen with its host cell takes place at different levels, including the 
bioenergetics adaptation of both the pathogen and the host cell in the course of an infection. In 
this regard, Mycobacterium tuberculosis infection of macrophages induces mitochondrial 
membrane potential (Δψm) changes and cytochrome c release, depending on the bacteria strain's 
virulence, and the mitochondrial dynamics is modified by pathogens, such as Listeria 
monocytogenes. Here, we investigated whether two M. tuberculosis virulence factors are able to 
induce distinguishable bioenergetics traits in human monocyte-derived macrophages (MDMs). 
Results showed that Rv1411c (LprG, p27) induced mitochondrial fission, lowered the cell 
respiratory rate and modified the kinetics of mitochondrial Ca 2+ uptake in response to agonist 
stimulation. In contrast, Rv1818c (PE_PGRS33) induced mitochondrial fusion, but failed to induce 
any appreciable effect on cell respiratory rate or mitochondrial Ca 2+ uptake. Overall, these results 
suggest that two different virulence factors from the same pathogen (M. tuberculosis) induce 
differential effects on mitochondrial dynamics, cell respiration and mitochondrial Ca 2+ uptake in 
MDMs. The timing of differential mitochondrial activity could ultimately determine the outcome 
of host-pathogen interactions. © 2018 The Foundation for the Scandinavian Journal of 
Immunology 
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Lung cancer mortality in Mexico, 1990-2016: Age-period-cohort effect 
[Mortalidad por cáncer de pulmón en México de 1990 a 2016: Efecto edad-

periodo-cohorte] 

Rojas-Martínez R., Escamilla-Núñez C., Meza R., Vázquez-Salas R.A., Zárate-Rojas E., Lazcano-Ponce 
E. 

Article 

Objective. To update information on the mortality trend due to lung cancer in Mexico from 1990 
to 2016. Materials and methods. Age-adjusted rates were obtained using the direct method. The 
percentage of annual change in the mortality of lung cancer was obtained through joinpoint 
analysis at the national level, by region, sex and rural-urban stratum, and in the last two the age-
cohort-period effect. Results. There was an annual decrease in mortality rates due to this 
neoplasm in the last 10 years, significantly higher in men (-3.5% CI95% -4.0,-2.9) than in women (-
1.9% CI95% -2.1,-1.7), and a generational gap between men and women and urban-rural stratum 
with a decreasing trend in the risk of death. Conclusion. Mortality trends due to lung cancer from 
1993 to 2016 show a decrease in different magnitudes and specific periods. © Instituto Nacional 
de Salud Pública. 
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Macrophage-derived nanovesicles exert intrinsic anti-inflammatory 
properties and prolong survival in sepsis through a direct interaction with 

macrophages 

Molinaro R., Pastò A., Corbo C., Taraballi F., Giordano F., Martinez J.O., Zhao P., Wang X., Zinger A., 
Boada C., Hartman K.A., Tasciotti E. 

Article 

Despite numerous advances in medical treatment, sepsis remains one of the leading causes of 
death worldwide. Sepsis is characterized by the involvement of all organs and tissues as a 
consequence of blood poisoning, resulting in organ failure and eventually death. Effective 
treatment remains an unmet need and novel approaches are urgently needed. The growing 
evidence of clinical and biological heterogeneity of sepsis suggests precision medicine as a possible 
key for achieving therapeutic breakthroughs. In this scenario, biomimetic nanomedicine 
represents a promising avenue for the treatment of inflammatory diseases, including sepsis. We 
investigated the role of macrophage-derived biomimetic nanoparticles, namely leukosomes, in a 
lipopolysaccharide-induced murine model of sepsis. We observed that treatment with leukosomes 
was associated with significantly prolonged survival. In vitro studies elucidated the potential 
mechanism of action of these biomimetic vesicles. The direct treatment of endothelial cells (ECs) 
with leukosomes did not alter the gene expression profile of EC-associated cell adhesion 
molecules. In contrast, the interaction of leukosomes with macrophages induced a decrease of 
pro-inflammatory genes (IL-6, IL-1b, and TNF-α), an increase of anti-inflammatory ones (IL-10 and 
TGF-β), and indirectly an anti-inflammatory response on ECs. Taken together, these results 
showed the ability of leukosomes to regulate the inflammatory response in target cells, acting as a 
bioactive nanotherapeutic. © 2019 The Royal Society of Chemistry. 
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MAGI1 as a link between endothelial activation and ER stress drives 
atherosclerosis 

Abe J.-I., Ko K.A., Kotla S., Wang Y., Paez-Mayorga J., Shin I.J., Imanishi M., Vu H.T., Tao Y., Leiva-
Juarez M.M., Thomas T.N., Medina J.L., Won J.H., Fujii Y., Giancursio C.J., McBeath E., Shin J.-H., 

Guzman L., Abe R.J., Taunton J., Mochizuki N., Faubi 

Article 

The possible association between the membrane-associated guanylate kinase with inverted 
domain structure-1 (MAGI1) and inflammation has been suggested, but the molecular 
mechanisms underlying this link, especially during atherogenesis, remain unclear. In endothelial 
cells (ECs) exposed to disturbed flow (d-flow), p90 ribosomal S6 kinase (p90RSK) bound to MAGI1, 
causing MAGI1-S741 phosphorylation and sentrin/SUMO-specific protease 2 T368 
phosphorylation-mediated MAGI1-K931 deSUMOylation. MAGI1-S741 phosphorylation 
upregulated EC activation via activating Rap1. MAGI1-K931 deSUMOylation induced both nuclear 
translocation of p90RSK-MAGI1 and ATF-6-MAGI1 complexes, which accelerated EC activation and 
apoptosis, respectively. Microarray screening revealed key roles for MAGI1 in the endoplasmic 
reticulum (ER) stress response. In this context, MAGI1 associated with activating transcription 
factor 6 (ATF-6). MAGI1 expression was upregulated in ECs and macrophages found in 
atherosclerotic-prone regions of mouse aortas as well as in the colonic epithelia and ECs of 
patients with inflammatory bowel disease. Further, reduced MAGI1 expression in Magi1–/+ mice 
inhibited d-flow–induced atherogenesis. In sum, EC activation and ER stress–mediated apoptosis 
are regulated in concert by two different types of MAGI1 posttranslational modifications, 
elucidating attractive drug targets for chronic inflammatory disease, particularly atherosclerosis. © 
2019 American Society for Clinical Investigation. 
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Magneto-rheological dampers - Model influence on the semi-active 
suspension performance 

Tudon-Martinez J.C., Hernandez-Alcantara D., Amezquita-Brooks L., Morales-Menendez R., 
Lozoya-Santos J.D.J., Aquines O. 

Article 

Recently, automotive industry has adopted semi-active damper systems to improve handling and 
comfort properties of vehicles. Nowadays, Magneto-Rheological (MR) dampers are among the 
most effective solutions; with the control algorithm used for their operation being a key element. 
While basic controllers do not require mathematical damper models, improved performance can 
be achieved if these are available. Usually, the accuracy of a particular set of models can be 
assessed by evaluating standard quantitative metrics. However, two models with similar error-
metrics can still have widely different qualitative properties. In this context, the main aim of this 
paper is to study the effects that may appear in the closed-loop performance of an automotive 
suspension system when the damper model is unable to represent crucial nonlinear MR 
phenomena. To highlight the model influence on the controller synthesis and subsequently on the 
suspension performance, two damper models with different accuracy levels were chosen: an 
Artificial Neural Networks (ANN)-based model is compared with the classical Bingham model. First, 
their accuracy is experimentally validated using typical error-metrics. Afterwards, the same 
suspension control strategy is designed using both models. Frequency-Estimation-Based control 
was selected because it better exploits available model data than other typical strategies such as 
sky-hook. The resulting performance is assessed with a software-in-the-loop approach using 
CarSim ® and complemented with a hardware-in-the-loop implementation using a CAN-bus, both 
closed-loop control cases use a Simulation-Oriented ANN model as benchmark to represent the 
MR damper nonlinearities. Results show that although the difference in error-metrics between 
models can be small using typical identification methods (e.g. 16% in one scenario), suspension 
performance in comfort and road-holding are significantly different. Error-metrics can be 
deceptive for assessing the effectiveness of MR damper models during the controller design 
phase. Accurate qualitative modeling in the pre/post-yield regions are the main factors which 
determine the resulting controller performance. © 2019 IOP Publishing Ltd. 
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Mammographic screening in male patients at high risk for breast cancer: is it 
worth it? 

Marino M.A., Gucalp A., Leithner D., Keating D., Avendano D., Bernard-Davila B., Morris E.A., 
Pinker K., Jochelson M.S. 

Article 

Purpose: To investigate the utility of mammography for breast cancer screening in a population of 
males at increased risk for breast cancer. Methods: In this HIPAA-compliant institutional review 
board-approved single-institution study, mammography records and clinical data of 827 male 
patients who underwent digital mammography from September 2011–July 2018 were analyzed via 
the electronic medical record. 664 of these men presented with masses, pain, or nipple discharge 
and were excluded from this study. The remaining 163 asymptomatic men with familial and/or 
personal history of breast cancer, or with a known germline mutation in BRCA, underwent 
screening mammography and were included in this analysis. Results: 163 asymptomatic men (age: 
mean 63 years, range 24–87 years) underwent 806 screening mammograms. 125/163 (77%) had a 
personal history of breast cancer and 72/163 (44%) had a family history of breast cancer. 24/163 
(15%) were known mutation carriers: 4/24 (17%) BRCA1 and 20/24 (83%) BRCA2. 792/806 (98%) 
of the screening mammograms were negative (BI-RADS 1 or 2); 10/806 (1.2%) were classified as 
BI-RADS 3, all of which were eventually downgraded to BI-RADS 2 on follow-up. 4/806 (0.4%) 
mammograms were abnormal (BI-RADS 4/5): all were malignant. The cancer detection rate in this 
cohort was 4.9 cancers/1000 examinations. Conclusions: In our cohort, screening mammography 
yielded a cancer detection rate of 4.9 cancers/1000 examinations which is like the detection rate 
of screening mammography in a population of women at average risk, indicating that screening 
mammography is of value in male patients at high risk for breast cancer. © 2019, Springer 
Science+Business Media, LLC, part of Springer Nature. 
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Management of Myocarditis-Related Cardiomyopathy in Adults 

Tschöpe C., Cooper L.T., Torre-Amione G., Van Linthout S. 

Article 

Myocarditis is generally a mild and self-limited consequence of systemic infection of cardiotropic 
viruses. However, patients can develop a temporary or permanent impairment of cardiac function 
including acute cardiomyopathy with hemodynamic compromise or severe arrhythmias. In this 
setting, specific causes of inflammation are associated with variable risks of death and 
transplantation. Recent translational studies suggest that treatments tailored to specific causes of 
myocarditis may impact clinical outcomes when added to guideline-directed medical care. This 
review summarizes recent advances in translational research that influence the utility of 
endomyocardial biopsy for the management of inflammatory cardiomyopathies. Emerging 
therapies for myocarditis based on these mechanistic hypotheses are entering clinical trials and 
may add to the benefits of established heart failure treatment. © 2019 American Heart 
Association, Inc. 
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Managing informal service organizations at the base of the pyramid (BoP) 

Reynoso J., Cabrera K. 

Article 

Purpose: This paper aims to explore and learn about managerial practices of informal services at 
the base of the pyramid (BoP). Design/methodology/approach: The study reports findings of an 
empirical research conducted in 16 cities in Mexico during a two-year period. Managerial practices 
in 327 micro-businesses were identified and analyzed after conducting direct observation and 
personal interviews with owners, employees and customers of these BoP informal service 
businesses. Findings: The paper shows that managerial practices of BoP informal service micro-
businesses are developed through a dynamic, integrated network of owner, employees and 
customers who integrate scarce resources building win-win-win relationships to satisfy their basic 
daily needs. Practical implications: The creation and management of a BoP informal service 
business is mainly a matter of satisfying basic needs, aiming to positively transform a community 
by improving well-being. This paper provides insights to understand those relationships and 
interactions among the main actors involved, highlighting the need to identify and integrate the 
BoP service management cycle to better address their needs. Originality/value: This paper 
proposes a conceptual service management framework for informal micro-businesses at the BoP 
integrating the owners, employees and customers’ perspectives. Three corresponding cycles are 
identified and discussed, which are useful to elicit relevant characteristics of key roles, activities, 
interactions and relationships taking place in informal services. © 2019, Emerald Publishing 
Limited. 
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Manipulating energy migration within single lanthanide activator for 
switchable upconversion emissions towards bidirectional photoactivation 

Mei Q., Bansal A., Jayakumar M.K.G., Zhang Z., Zhang J., Huang H., Yu D., Ramachandra C.J.A., 
Hausenloy D.J., Soong T.W., Zhang Y. 

Article 

Reliance on low tissue penetrating UV or visible light limits clinical applicability of phototherapy, 
necessitating use of deep tissue penetrating near-infrared (NIR) to visible light transducers like 
upconversion nanoparticles (UCNPs). While typical UCNPs produce multiple simultaneous 
emissions for unidirectional control of biological processes, programmable control requires 
orthogonal non-overlapping light emissions. These can be obtained through doping nanocrystals 
with multiple activator ions. However, this requires tedious synthesis and produces complicated 
multi-shell nanoparticles with a lack of control over emission profiles due to activator crosstalk. 
Herein, we explore cross-relaxation (CR), a non-radiative recombination pathway typically 
perceived as deleterious, to manipulate energy migration within the same lanthanide activator ion 
(Er3+) towards orthogonal red and green emissions, simply by adjusting excitation wavelength 
from 980 to 808 nm. These UCNPs allow programmable activation of two synergistic light-gated 
ion channels VChR1 and Jaws in the same cell to manipulate membrane polarization, 
demonstrated here for cardiac pacing. © 2019, The Author(s). 
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Manometric characteristics in children with chronic constipation and 
acquired anorectal pathology [Características manométricas en niños con 

estreñimiento crónico ypatología anorrectal adquirida] 

García-Valencia O.A., Sánchez-Ávila M.T., Martínez-Ordaz L., Hernández-Flores I., Moreno 
Medrano E., Morales-Garza L.A., Chávez-Caraza K.L. 

Article 

OBJECTIVE: To describe the anorectal manometry results in the pediatric population with chronic 
constipation and acquired anorectal disease. MATERIALS AND METHODS: We reviewed the 
records of children who were referred to the Motility and Pelvic Floor Laboratory of the Hospital 
San Jose Tecnologico de Monterrey between 2004-2016 for further evaluation with anorectal 
manometry and who presented acquired anorectal disease. RESULTS: We reviewed 170 records. 
The mean age was 7.18 ± 4.51 years old. The prevalence of anorectal disease was 73%. The 
symptoms more frequently presented were difficult evacuation (78%), painful defecation (67%), 
large and hard stool (50%) and fecal soiling (49%). 44% of patients with hypotonic external anal 
sphincter (EAS) presented with soiling and 74% of those had diminished critical volume. Significant 
manometric values (p<0.05) were EAS resting pressure, maximal squeeze pressure, and critical 
volume. 97.7% of those who underwent abdomino pelvic coordination evaluation had pelvic floor 
dyssynergia (anismus). CONCLUSIONS: Contrary to adult population, the manometric values in 
children with acquire anorectal pathology were within normal values except for the EAS resting 
pressure and critical volume that were diminished. This could suggest a different mechanism in 
the pediatric population. Pelvic floor dyssynergia could explain chronic constipation in these 
patients. 
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Manufacturer's pricing and lot-sizing decisions for perishable goods under 
various payment terms by a discounted cash flow analysis 

Chang C.-T., Ouyang L.-Y., Teng J.-T., Lai K.-K., Cárdenas-Barrón L.E. 

Article 

In practice, a cash payment is a classical payment term, a credit payment is commonly applied to 
stimulate sales, and an advance payment is used to avoid order cancellations. A combination of 
these three payment types is considered an advance-cash-credit (ACC) payment scheme, which is 
commonly used in business transactions. For instance, a home buyer must pay a homeowner 1% 
of the listing price as a good-faith deposit (i.e., an advance payment) to start negotiating the price, 
then pay 10% of the agreed-upon price (i.e., a cash payment) when signing the contract, and then 
has a delay before the final payment (i.e., a credit payment, a mortgage) is approved. In this 
paper, we develop an economic production quantity (EPQ) model for perishable goods in a three-
echelon supplier-manufacturer-customer chain: (1) demand rate depends on selling price and 
freshness of a perishable item (i.e., time to sell-by date), and (2) the supplier offers an upstream 
ACC payment to the manufacturer, while the manufacturer grants a downstream cash-credit 
payment to customers. Consequently, the manufacturer must determine optimal selling price, 
production run time, and replenishment cycle time to maximize the present value of total annual 
profit by using a discounted cash flow (DCF) analysis. The proposed model fits in a general 
framework that includes numerous previous models as special cases. The numerical results reveal 
that the present value of total profit is joint concave in both selling price and cycle time. Finally, a 
sensitivity analysis is performed and managerial insights are also provided. © 2019 Elsevier B.V. 
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Manufacturing and physical characterization of absorbable oxidized 
regenerated cellulose braided surgical sutures 

Li H., Cheng F., Chávez-Madero C., Choi J., Wei X., Yi X., Zheng T., He J. 

Article 

Suture is an important part of surgical operation, and closure of the wound associated with this 
procedure continuous to be a challenge in postoperative care. Currently, oxidized regenerated 
cellulose (ORC) is widely used in the absorption of hemostatic materials. However, there is no ORC 
medical suture product in the market. The objective of this article was to prepare novel braided 
sutures by TEMPO-mediated oxidation regenerated cellulose (TORC) to achieve a suturable 
material with biodegradability and ideal mechanical properties. Regenerated cellulose (RC) strands 
were made into sutures on a circular braiding machine, and TEMPO-mediated oxidation treatment 
was introduced alternatively after braiding. The RC sutures under different oxidation time were 
characterized by ATR-FTIR, electrical conductivity, XRD analysis, physical properties and in vitro 
degradation property. We further demonstrate that the RC sutures were oxidized and formed the 
carboxylic (-COOH) functional group. With the extension of oxidation duration, the carboxyl 
content in TORC sutures increased gradually from 5.1 to 10.4% and the strength, weight, and 
diameter of TORC sutures decreased gradually. Moreover, we proved that the knot-pull strength 
of TORC-45 declined by 77.8% after 28 days, thus this sutures fulfilled U.S. Pharmacopeia 
requirement of knot-pull strength. We have shown that TEMPO oxidation reaction significantly 
promoted the degradation of TORC sutures. Overall, TORC sutures were successfully produced 
with favorable biodegradability, revealing potential prospects of clinical applications. © 2019 
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Mapping of maize storage losses due to insect pests in central Mexico 

García-Lara S., García-Jaimes E., Bergvinson D.J. 

Article 

Postharvest grain storage are a major problem in Mexico, influencing the economy, livelihoods, 
and food security of most farmers. At present, very limited information is available on postharvest 
maize losses and the associated insect pests in Mexico. Therefore, the objective of this study was 
to quantify and map maize storage losses in Central Mexico (State of Mexico) to analyze the 
effects of major pests in the different regions and to provide useful data to policymakers and local 
stakeholders. The study was conducted with 120 farmers dispersed across all regions of maize 
production in the State of Mexico. Storage losses were quantified using standardized maize 
samples that harvest, stored for a year, and sampled periodically. These data, together with 
geographic coordinates, were integrated into a geographic information system (GIS) to generate 
maps of maize storage damage and weight losses. The resulting maps show that in the southern 
region of the State of Mexico the standardized samples exhibited the highest maize losses after a 
one-year storage period, with an average of 76% loss and 100% grain damage, followed by the 
northern region, with an average of 18% loss and 52% damage. The eastern region reported 10% 
loss and 16% damage, whereas the Central region showed 5% loss and 14% damage. The main 
storage pests identified displayed localized geographic distributions, with the maize weevil, 
Sitophilus zeamais, being mainly localized in the South, the larger grain borer, Prostephanus 
truncatu, in the East and North, and the angoumois grain moth, Sitotroga cerealella, in the 
Northeast and Central regions. Thus, these maps are robust tools that will help towards improving 
storage facilities and increasing food security for small-scale farmers. © 2019 Elsevier Ltd 

García-Lara S., García-Jaimes E., Bergvinson D.J., (2019). Mapping of maize storage losses due to insect pests 
in central Mexico. Journal of Stored Products Research, vol. 84. ISSN: 0022474X.



MASK (Mobile Airways Sentinel Network), a mobile App with ARIA’s 
comprehensive solution in Spanish-speaking countries [MASK (Mobile 

Airways Sentinel Network), una app móvil con la solución integral de ARIA en 
países de habla hispana] 

Larenas-Linnemann D., Mullol J., Ivancevich J.C., Anto J.M., Cardona V., Dedeu T., Rodríguez-
González M., Huerta-Villalobos Y.R., Neffen H., Fuentes-Pérez J.M., Rodríguez-Zagal E., Valero A., 

Zernotti M., Bartra J., Alobid I., Castillo-Vizuete J.A., Dorda 

Article 

Although there are high quality clinical guidelines about allergic rhinitis, many patients receive 
deficient treatment, partly due to the high level of self-medication. MASK (Mobile Airways Sentinel 
Network) is an integral part of a project against chronic diseases which it is focused on active and 
healthy aging and is supported by the European Union. It forms the third phase of ARIA (Allergic 
Rhinitis and its Impact on Asthma) in which, through a mobile app on a smart device, the purpose 
is to guide patients in the control of their multimorbidity, allergic rhinitis or conjunctivitis, or 
asthma. The "Allergy Diary" app by MACVIA-ARIA is free and it is available for Android and iOS; on 
it, patients indicate how unpleasant the symptoms are on a daily basis through five screens with 
an analogous visual scale; two more screens were recently added (sleep affectation). With the 
app, it is also possible to download the information of the “Allergy Diary” on the physician’s 
computer through a QR code at the moment of the medical consultation. In this article, we review 
the first year of experience in Spain, Mexico and Argentina, where the Spanish version is used. © 
2019 Nieto Editores. All rights reserved. 
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Massive splenic infarct in a pediatric patient without predisposing factors 
[Infarto esplénico masivo en un paciente pediátrico sin factores 

predisponentes] 

Rivera Fernández Galán B., González Llano O., Martínez Longoria C.A., Rangel Fuentes M.M. 

Article 

Splenic infarction is a rare entity in the paediatric age that, when found, is associated with other 
predisposing factors such as oncological, haematological or infectious diseases. It is whether 
asymptomatic or symptomatic with abdominal pain, fever and splenomegaly. There is no 
consensus on which is the best treatment option, in most cases deciding conservative or surgical 
management according to individual patient characteristics. We present the case of a patient with 
acute abdominal pain and fever with a diagnosis of massive splenic infarction without apparent 
aetiology that was managed conservatively with favourable evolution. It is important to consider 
this condition as a cause of abdominal pain associated with splenomegaly. © 2019 Sociedad 
Argentina de Pediatria. All rights reserved. 
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Massively parallel fitness profiling reveals multiple novel enzymes in 
Pseudomonas putida lysine metabolism 

Thompson M.G., Blake-Hedges J.M., Cruz-Morales P., Barajas J.F., Curran S.C., Eiben C.B., Harris 
N.C., Benites V.T., Gin J.W., Sharpless W.A., Twigg F.F., Skyrud W., Krishna R.N., Pereira J.H., 

Baidoo E.E.K., Petzold C.J., Adams P.D., Arkin A.P., Deutschb 

Article 

Despite intensive study for 50 years, the biochemical and genetic links between lysine metabolism 
and central metabolism in Pseudomonas putida remain unresolved. To establish these biochemical 
links, we leveraged random barcode transposon sequencing (RB-TnSeq), a genome-wide assay 
measuring the fitness of thousands of genes in parallel, to identify multiple novel enzymes in both 
L-and D-lysine metabolism. We first describe three pathway enzymes that catabolize L-2-
aminoadipate (L-2AA) to 2-ketoglutarate (2KG), connecting D-lysine to the TCA cycle. One of these 
enzymes, P. putida 5260 (PP_5260), contains a DUF1338 domain, representing a family with no 
previously described biological function. Our work also identified the recently described coenzyme 
A (CoA)-independent route of L-lysine degradation that results in metabolization to succinate. We 
expanded on previous findings by demonstrating that glutarate hydroxylase CsiD is promiscuous in 
its 2-oxoacid selectivity. Proteomics of selected pathway enzymes revealed that expression of 
catabolic genes is highly sensitive to the presence of particular pathway metabolites, implying 
intensive local and global regulation. This work demonstrated the utility of RB-TnSeq for 
discovering novel metabolic pathways in even well-studied bacteria, as well as its utility a powerful 
tool for validating previous research. IMPORTANCE P. putida lysine metabolism can produce 
multiple commodity chemicals, conferring great biotechnological value. Despite much research, 
the connection of lysine catabolism to central metabolism in P. putida remained undefined. Here, 
we used random barcode transposon sequencing to fill the gaps of lysine metabolism in P. putida. 
We describe a route of 2-oxoadipate (2OA) catabolism, which utilizes DUF1338-containing protein 
P. putida 5260 (PP_5260) in bacteria. Despite its prevalence in many domains of life, DUF1338-
containing proteins have had no known biochemical function. We demonstrate that PP_5260 is a 
metalloenzyme which catalyzes an unusual route of decarboxylation of 2OA to D-2-
hydroxyglutarate (D-2HG). Our screen also identified a recently described novel glutarate 
metabolic pathway. We validate previous results and expand the understanding of glutarate 
hydroxylase CsiD by showing that can it use either 2OA or 2KG as a cosubstrate. Our work 
demonstrated that biological novelty can be rapidly identified using unbiased experimental 
genetics and that RB-TnSeq can be used to rapidly validate previous results. © 2019, American 
Society for Microbiology. All rights reserved. 
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Mathematical model-based design of an industrial box furnace 

Tudon-Martinez J.C., Cantu-Perez A., Cardenas-Romero A., Lozoya-Santos J.D.J. 

Article 

A zero dimensional thermodynamic model (0D-model) is used to represent the conservation 
equations of energy in an industrial box furnace for designing purposes. Thus, this paper proposes 
a 0D model-based design approach for industrial box furnaces which results very processing time 
efficient, minimizing the design analysis time period that can exist when two-dimensional (2D) or 
Computational Fluid Dynamics (CFD) modeling is used. 2D or CFD models can be highly accurate 
but with also high computational load; the time spent in an industrial design from the concept to 
the prototype can take several months where the bottleneck is the simulation phase. The 
modeling results in the proposed approach consists on analyzing the fuel energy power 
requirement required to achieve a desired temperature profile, given the most important design 
parameters such as physical furnace dimensions, composition material in the insulation section, 
thermal load properties, fuel/air ratio conditions, etc. In this case, the proposed approach for a 
0D-model based furnace design has been validated with different operation set-ups and compared 
with simulation data provided by a complex 2D model as well as with experimental data from an 
industrial box furnace. Quantitatively, the modeling result was up to 96.77% of fit with respect to 
the simulator behavior, taking less than 5% of processing time considered by the complex 2D 
model. © 2019 Elsevier Ltd 
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Mathematical physics of propagating modes in planar waveguides 

Gómez-Correa J.E., Balderas-Mata S.E., Garza-Rivera A., Jaimes-Nájera A., Trevino J.P., Coello V., 
Rogel-Salazar J., Chávez-Cerda S. 

Article 

In this paper, we present a detailed physical analysis of the formation of the propagation 
transverse modes in planar dielectric waveguides using a mathematical-physics approach. We 
demonstrate physically that, at the wavelength scale, the pure stationary mode inside planar 
waveguide is described by the cosine function. Meanwhile, the sine function arises from the 
interference of waves that superpose with a relative phase shift e-ip, yielding a quasi-stationary 
periodic mode. © 2019 Sociedad Mexicana de Fisica. All rights reserved. 
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Mathieu Windows for Signal Processing 

Rodríguez-Dagnino R.M. 

Article 

Two new windows for signal processing are introduced in this work. The windows are based on 
radial Mathieu functions and their performance is compared with well-known ones such as Kaiser, 
cosh, exponential, Hamming, prolate, and other windows. Most of the results are focused on 1D 
systems (or windows) and extensions to 2D and multidimensional cases are straightforward. These 
new Mathieu windows have three adjusting parameters and, by a proper choice of them, it is 
possible to have a wide span of window shapes that cover most of the existing ones and they 
might be more appropriate for some applications. An example dealing with the identification of 
three tones plus normal noise is studied, and the performance of these Mathieu windows is 
among the best ones. So, they are highly recommended for spectral or harmonic analysis 
applications. Moreover, due to the high flexibility in adjusting Mathieu windows shapes, these 
new proposed windows may be applicable for smoothing finite response filters, and related 
applications as well. © 2018, Springer Science+Business Media, LLC, part of Springer Nature. 
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Measurement of the Photon-Plasmon Coupling Phase Shift 

Safari A., Fickler R., Giese E., Magaña-Loaiza O.S., Boyd R.W., De Leon I. 

Article 

Scattering processes have played a crucial role in the development of quantum theory. In the field 
of optics, scattering phase shifts have been utilized to unveil interesting forms of light-matter 
interactions. Here we investigate the phase shift experienced by a single photon as it scatters into 
a surface plasmon polariton and vice versa. This coupling phase shift is of particular relevance for 
quantum plasmonic experiments. Therefore, we demonstrate that the photon-plasmon 
interaction at a plasmonic slit can be modeled through a quantum-mechanical tritter, a six-port 
scattering element. We show that the visibilities of a double-slit and a triple-slit interference 
patterns are convenient observables to characterize the interaction at a slit and determine the 
coupling phase. Our accurate and simple model of the interaction, validated by simulations and 
experiments, has important implications not only for quantum plasmonic interference effects, but 
is also advantageous to classical applications. © 2019 American Physical Society. 
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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. © 2019, © Operational Research Society 2019. 
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Mechanical and Biochemical Stimulation of 3D Multilayered Scaffolds for 
Tendon Tissue Engineering 

Rinoldi C., Fallahi A., Yazdi I.K., Campos Paras J., Kijeńska-Gawrońska E., Trujillo-De Santiago G., 
Tuoheti A., Demarchi D., Annabi N., Khademhosseini A., Swieszkowski W., Tamayol A. 

Article 

Tendon injuries are frequent and occur in the elderly, young, and athletic populations. The 
inadequate number of donors combined with many challenges associated with autografts, 
allografts, xenografts, and prosthetic devices have added to the value of engineering biological 
substitutes, which can be implanted to repair the damaged tendons. Electrospun scaffolds have 
the potential to mimic the native tissue structure along with desired mechanical properties and, 
thus, have attracted noticeable attention. In order to improve the biological responses of these 
fibrous structures, we designed and fabricated 3D multilayered composite scaffolds, where an 
electrospun nanofibrous substrate was coated with a thin layer of cell-laden hydrogel. The whole 
construct composition was optimized to achieve adequate mechanical and physical properties as 
well as cell viability and proliferation. Mesenchymal stem cells (MSCs) were differentiated by the 
addition of bone morphogenetic protein 12 (BMP-12). To mimic the natural function of tendons, 
the cell-laden scaffolds were mechanically stimulated using a custom-built bioreactor. The 
synergistic effect of mechanical and biochemical stimulation was observed in terms of enhanced 
cell viability, proliferation, alignment, and tenogenic differentiation. The results suggested that the 
proposed constructs can be used for engineering functional tendons. © 2019 American Chemical 
Society. 
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Mediation effect of interest rates on MFIs’ financial performance 

Rocha A.R., Zepeda M.C., Bernal Ponce L.A. 

Article 

In this article, we analyze the way in which interest rates interact with financial performance in the 
MFI context. To that end, we use structural equation modeling, as it can measure both direct and 
indirect effects between variables. We found that interest rates are a significant mediator variable 
between financial performance and environment (corruption, the rule of law and government 
inefficiency), MFI size, and operating expense. The originality of this work lies in the methodology 
used. Although previous studies analyze the effect of interest rates on the financial performance 
of MFIs, our methodology captures the mediation effect of this variable. Finally, we state that 
interest rates play an essential role in the poverty-alleviating mission of MFIs, such that they are a 
significant indirect driver of financial performance. © 2019 Universidad Nacional Autónoma de 
México, Facultad de Contaduría y Administración. 
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Medical and information needs among young women with breast cancer in 
Mexico 

Villarreal-Garza C., López-Martínez E.A., Martínez-Cannon B.A., Platas A., Castro-Sánchez A., Miaja 
M., Mohar A., Monroy A., Águila C., Gálvez-Hernández C.L. 

Article 

Objective: To describe clinical and information needs, identify unmet support services and guide 
interventions for young breast cancer (BC) patients in Mexico. Methods: Cross-sectional, 
qualitative study, using interpretive description methodology. Patients with initial BC diagnosis 
within 6–12 months prior to enrolment, ≤40 years old and literate were included in focus groups. 
Results: Twenty-nine patients were included. Expressed needs were classified into the following 
categories: (a) understanding diagnosis and treatment; (b) treatment side effects; and (c) time, 
source and communication means. Patients felt their medical team did not provide enough 
information regarding diagnosis, treatment and relevant side effects related to fertility, 
menopause and sexuality. Lack of information fuelled uncertainty, distress, anxiety and fear, and 
could negatively influence treatment decisions. Patients wished that news be communicated 
considering their own attitude regarding the disease and providing psychological support when 
necessary, including partners, relatives and friends. They recommended that information should 
be delivered with an empathic and personalised approach, with take-home educational material 
to help them recall, comprehend and/or expand verbal information received during medical 
appointments. Conclusions: This study provides valuable insight to increase attention on unmet 
needs of young BC patients and to improve doctor–patient communication to ensure better care. 
© 2019 John Wiley & Sons Ltd 
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Medical student feelings when addressing death with films, music, and real 
cases [Sentimientos del estudiante de medicina al abordar la muerte con 

cine, música y casos reales] 

Ramírez-Villaseñor I. 

Article 

The feelings of medical students regarding the death of their patients is a topic not covered in the 
medical curriculum. In this work, feelings about death in the subject of family medicine of the 8th 
semester of the medical degree was addressed. Two real cases of deceased patients, movie clips 
using the method of “Cinema-education” education, and music, were used, along with individual 
tasks and group discussions. The students expressed important reflections on their feelings and 
their empathic capacity. Students were found to be enthusiastic to confront their feelings about 
death, but also others with express empathic incapacity, and important vocational doubts. Almost 
all (91.5%) of the students recommended to include the experience lived, in the medical 
curriculum permanently. © 2018 Elsevier España, S.L.U. 
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Membrane technology in catalytic carbonylation reactions 

Galiano F., Castro-Muñoz R., Mancuso R., Gabriele B., Figoli A. 

Article 

In this review, the recent achievements on the use of membrane technologies in catalytic 
carbonylation reactions are described. The review starts with a general introduction on the use 
and function of membranes in assisting catalytic chemical reactions with a particular emphasis on 
the most widespread applications including esterification, oxidation and hydrogenation reactions. 
An independent paragraph will be then devoted to the state of the art of membranes in 
carbonylation reactions for the synthesis of dimethyl carbonate (DMC). Finally, the application of a 
specific membrane process, such as pervaporation, for the separation/purification of products 
deriving from carbonylation reactions will be presented. © 2019 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Methane potential and metagenomics of wastewater sludge and a methane-
producing landfill solid sample as microbial inocula for anaerobic digestion of 

food waste 

Sillas-Moreno M.V., Senés-Guerrero C., Pacheco A., Montesinos-Castellanos A. 

Article 

BACKGROUND: Anaerobic digestion of food waste is influenced by the selection of an adequate 
microbial inoculum. In this study, wastewater sludge, a methane (CH 4 )-producing landfill solid 
sample and the combination of both [1:1 volatile solid (VS)] were tested as inocula to treat food 
waste modelled to the Mexican diet. Hence, biochemical methane potential assays at inoculum to 
substrate (I:S) ratios of 1–3 and each inoculum metagenome were determined. RESULTS: Methane 
production was optimal at I:S = 1 for sludge and the combined inoculum, whereas for landfill solid 
sample increasing the proportion of inoculum was beneficial up to I:S = 2. The landfill solid sample 
produced more CH 4 than commonly used sludge (311.5 ± 11.1 and 282.5 ± 18.1 mL CH 4 g −1 VS, 
respectively) but presented an adaptation phase (four days). Combining inocula (I:S = 1) produced 
a synergistic effect in CH 4 yield (374.5 ± 10.5 mL CH 4 g −1 VS), biogas quality (58.0 ± 0.3% CH 4 ) 
and COD removal (90.0 ± 0.6%) without start-up time. Moreover, an enriched microbial 
community high in Archaea and Bacteria was observed, probably because of the incorporation of 
predominant members of each inoculum (Bacteroidetes, Firmicutes and Euryarchaeota in sludge, 
and Proteobacteria and Actinobacteria in landfill solid sample). Archaea was represented mainly 
by the genus Methanosaeta (order Methanosarcinales), suggesting that methanogenesis occurred 
by the acetoclastic pathway. CONCLUSION: Food waste from Mexican diet was a suitable 
feedstock for biogas generation. Optimal conditions were observed when combining both inocula. 
Further studies on population dynamics during digestion would help understand the synergistic 
effect for effective industrial application. © 2018 Society of Chemical Industry. © 2018 Society of 
Chemical Industry 
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Methodological problems in research on the diffusion of management 
practices [Problemas metodológicos en investigaciones sobre la difusión de 

prácticas administrativas] 

Briseño A., Husted B.W., Rocha J.M. 

Article 

Management research has benefited from the incorporation of social network theory, which helps 
explain the intrinsic social complexity in diffusion processes. However, this complexity requires 
statistical methods that better capture the relational nature of the data and changes occurring 
over time. Failure to do so could lead to erroneous conclusions for theory and practice. In this 
paper we highlight some of the methodological problems existing when analyzing social network 
data with traditional econometric methods. We concentrate on the diffusion of managerial 
practices literature, reviewing studies where network data has been used and identifying 
problems that might arise with selected econometric methods. We also present the Stochastic 
Actor Oriented Model (SAOM) as an alternative statistical method that possesses four advantages 
over traditional econometric models when using social network data. © 2019 Universidad 
Nacional Autónoma de México 
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Metric behavior on evaluation of educaction in entrepreneurship 
[Comportamiento métrico sobre evaluación de la educación en 

emprendimiento] 

Cantú González V., Morales L.D.G., Montoya M.S.R. 

Article 

This article aimed to show the results of a systematic map on the evaluation of entrepreneurship 
education. The objective was to identify the most recent publications on the subject, which were 
published in journals indexed in Scopus and Web of Science databases. A systematic mapping was 
developed following the methodology of Petersen et al. (2008). We analyzed 108 articles found in 
Scopus and Web of Science databases from 2013 to 2017. Authors, journals, research lines and 
main results were some of the indicators that were taken into account in analyzing the studies. It 
was found that there are few articles that study the evaluation of entrepreneurship education, 
within an academic context. Most of them have been published in British journals of closed-
access. As for the authors, there are few specialists in the subject who have published more than 
one article on the subject. Most of these authors are from Western Europe and North America. 
Finally, the research lines turned out to be quite varied; as well as the main findings. Most of the 
studies focused on higher education levels in the business area. © 2019, Universidad Nacional 
Autonoma de Mexico. All rights reserved. 
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Mexican microalgae biodiversity and state-of-the-art extraction strategies to 
meet sustainable circular economy challenges: High-value compounds and 

their applied perspectives 

Sosa-Hernández J.E., Romero-Castillo K.D., Parra-Arroyo L., Aguilar-Aguila-Isaías M.A., García-
Reyes I.E., Ahmed I., Parra-Saldivar R., Bilal M., Iqbal H.M.N. 

Article 

In recent years, the demand for naturally derived products has hiked with enormous pressure to 
propose or develop state-of-the-art strategies to meet sustainable circular economy challenges. 
Microalgae possess the flexibility to produce a variety of high-value products of industrial 
interests. From pigments such as phycobilins or lutein to phycotoxins and several polyunsaturated 
fatty acids (PUFAs), microalgae have the potential to become the primary producers for the 
pharmaceutical, food, and agronomical industries. Also, microalgae require minimal resources to 
grow due to their autotrophic nature or by consuming waste matter, while allowing for the 
extraction of several valuable side products such as hydrogen gas and biodiesel in a single process, 
following a biorefinery agenda. From a Mexican microalgae biodiversity perspective, more than 70 
different local species have been characterized and isolated, whereas, only a minimal amount has 
been explored to produce commercially valuable products, thus ignoring their potential as a locally 
available resource. In this paper, we discuss the microalgae diversity present in Mexico with their 
current applications and potential, while expanding on their future applications in bioengineering 
along with other industrial sectors. In conclusion, the use of available microalgae to produce 
biochemically revenuable products currently represents an untapped potential that could lead to 
the solution of several problems through green technologies. As such, if the social, industrial and 
research communities collaborate to strive towards a greener economy by preserving the existing 
biodiversity and optimizing the use of the currently available resources, the enrichment of our 
society and the solution to several environmental problems could be attained. © 2019 by the 
authors. 

Sosa-Hernández J.E., Romero-Castillo K.D., Parra-Arroyo L., Aguilar-Aguila-Isaías M.A., García-Reyes I.E., 
Ahmed I., Parra-Saldivar R., Bilal M., Iqbal H.M.N., (2019). Mexican microalgae biodiversity and state-of-the-
art extraction strategies to meet sustainable circular economy challenges: High-value compounds and their 
applied perspectives. Marine Drugs, vol. 17. ISSN: 16603397.



Microbiota of Telenomus tridentatus (Platygastroidea: Scelionidae): An 
unwanted parasitoid 

de Lourdes Ramírez-Ahuja M., Gómez-Govea M.A., Lugo-Trampe A., Borrego-Soto G., Delgado-
Enciso I., Ponce-Garcia G., Martínez-Fierro M.L., Ramírez-Valles E.G., Treviño V., Flores-Suarez A.E., 

Rodríguez-Sanchez I.P. 

Article 

The microbiota of Hymenoptera is limited to certain bacterial species that vary according to the 
habitat and diet; however, the bacterial populations are not known in Telenomus tridentatus 
Johnson & Bin, an egg parasitoid of agricultural importance. We determined the microbiota 
composition of adults of T. tridentatus using next-generation sequencing technologies. We found 
the presence of the Phylums Proteobacteria, in greater proportion followed by Actinobacteria and 
Firmicutes, respectively. The most abundant species were Cutibacterium acnes, Aquabacterium sp. 
and Massilia sp. The results of this study could lead to investigating the importance of symbiotic 
bacteria in T. tridentatus and its relation with agricultural plantations. © 2019 Blackwell Verlag 
GmbH 
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Microencapsulated feruloyl esterase-producing lactobacilli ameliorate lipid 
profile and glycaemia in high fat diet-induced obese mice 

Russo M., Marquez A., Abeijón-Mukdsi M.C., Santacruz A., López-Malo A., Gauffin-Cano P., Medina 
R. 

Article 

The effect of oral administration of spray-dried microcapsules of feruloyl esterase (FE) producing 
Lactobacillus fermentum CRL1446 (Lf) and Lactobacillus johnsonii CRL1231 (Lj) on high fat diet-
induced obese mice was investigated to evaluate whether these strains could be used as a 
biotherapeutic for obesity. Swiss albino mice were divided into a normal diet fed group receiving 
empty microcapsules (control), a high fat diet plus empty microcapsules (HFD group), HFD plus 
microcapsules with Lf (HFD-Lf group) and HDF plus microcapsules with Lj (HFD-Lj group). 
Microcapsules containing Lf or Lj at a dose of ~107 cells/day/mouse were given orally for 7 weeks. 
Body weight gain, adiposity index, plasma leptin, lipid profiles, glycaemia, insulinemia, oral glucose 
tolerance, intestinal FE, glutathione peroxidase and glutathione reductase (GR) activities were 
determined. Administration of lactobacilli (HFD-Lf and HFD-Lj groups) improved metabolic 
parameters (triglyceride, total cholesterol, low-density lipoprotein cholesterol levels) and 
cardiovascular risk indicators (37-46% decrease of atherogenic index), and reduced body weight 
gain (29-38%), adiposity index (42-62%), plasma leptin levels, liver weight and fat deposition in 
liver. Intestinal FE activities significantly increased in HFD-Lf (62%) and HFD-Lj group (48%), thus 
improving hepatic GR activity (42% increment) compared to HFD group. Moreover, L. johnsonii 
increased HDL-cholesterol and L. fermentum reduced blood glucose to levels similar to the 
control. These FE-producing lactobacilli have the potential to improve biomarkers involved in 
obesity by increasing intestinal FE activity. © 2018 Wageningen Academic Publishers 
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MicroRNA Expression in Cutaneous Lupus: A New Window to Understand Its 
Pathogenesis 

Méndez-Flores S., Furuzawa-Carballeda J., Hernández-Molina G., Ramírez-Martinez G., Regino-
Zamarripa N.E., Ortiz-Quintero B., Jiménez-Alvarez L., Cruz-Lagunas A., Zúñiga J. 

Article 

Background. The role of miRNAs in the pathogenesis of cutaneous lupus has not been studied. 
Objective. It was to assess the levels of a selected panel of circulating miRNAs that could be 
involved in the regulation of the immune response, inflammation, and fibrosis in cutaneous lupus. 
Methods. It was a cross-sectional study. We included 22 patients with subacute (SCLE) and 20 with 
discoid (DLE) lesions, and 19 healthy donors (HD). qRT-PCR for miRNA analysis, flow cytometry in 
peripheral blood, and skin immunohistochemistry were performed to determine the distribution 
of CD4 T cells and regulatory cells and their correlation with circulating miRNAs. Results. miR-150, 
miR-1246, miR-21, miR-23b, and miR-146 levels were downregulated in SCLE vs. HD. miR-150, miR-
1246, and miR-21 levels were downregulated in DLE vs. HD. Peripheral CD4+/CD25-/IL-4+ cells and 
CD4+/CD25hi/Foxp3+ were negatively associated with miR-23b, and CD4+/CD25-/IFN-γ+ with miR-
1246 in SCLE, whereas CD123+/CD196+/IDO+ cells were positively associated with miR-150 in DLE. 
In the tissue, CD4+/IL-4+ and CD20+/IL-10+ cells were positively associated with miR-21 and 
CD4+/IFN-γ+ with miR-31 in SCLE, whereas CD4+/IL-4+ cells were positively associated with miR-
150, and CD20+/IL-10+ cells with miR-1246 and miR-146a in DLE. In the SCLE, lower miR-150 levels 
were correlated with higher CLASI scores. The KEGG pathway enrichment analysis revealed that 
cell cycle regulation pathways, p53, TGF-β, thyroid hormone, and cancer signaling pathways were 
shared between miR-21, miR-31, miR-23b, miR-146a, miR-1246, and miR-150. Conclusions. A 
downregulation of miR-150, miR-1246, and miR-21 in both CLE varieties vs. HD was determined. © 
2019 Silvia Méndez-Flores et al. 
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MIMO Multicarrier Transmission over Doubly Selective Channels with Virtual 
Trajectories Receiver 

Pena-Campos F., Parra-Michel R., Kontorovich V. 

Article 

High mobility and multipath propagation induce Doppler and delay dispersion, respectively. When 
both phenomena affect the transmitted signal, the communication channel is known as a doubly 
selective channel (DSC). In multicarrier systems under this scenario, intersymbol interference (ISI) 
and intercarrier interference (ICI) are ineluctably present, severely degrading the system's 
performance. Therefore, much effort has been invested in researching convenient waveforms that 
enable the receiver self-interference cancellation, while making use of the available space, time, 
and frequency diversity. In this paper, a multicarrier multiple-input multiple-output (MIMO) 
system for communication in DSCs is presented. By using the virtual trajectory (VT) representation 
of the MIMO channel, direct conversion of Doppler diversity into additional virtual antennas in the 
receiver is achieved. This concept is developed for a coherent system with one-tap channel 
estimation (CE) and equalization algorithms of low complexity as well as for incoherent detection 
using differential space-frequency block codes (DSFBCs), where pilot signals are not used. For both 
systems, runtime cancellation and/or inversion of complex interference channel matrices is 
avoided. Diversity of the doubly selective MIMO channel is exploited without sacrificing 
compatibility with current multicarrier MIMO systems. The presented system offers robustness in 
DSCs with minimal extra complexity when compared to conventional approaches. The results 
demonstrate that MIMO orthogonal frequency division modulation (MIMO-OFDM) can be still 
implemented in extremely high Doppler scenarios if VT reception is incorporated. © 1967-2012 
IEEE. 
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Mineralocorticoid receptor antagonist pre-treatment and early post-
treatment to minimize reperfusion injury after ST-elevation myocardial 

infarction: The MINIMIZE STEMI trial 

Bulluck H., Fröhlich G.M., Nicholas J.M., Mohdnazri S., Gamma R., Davies J., Sirker A., Mathur A., 
Blackman D., Garg P., Moon J.C., Greenwood J.P., Hausenloy D.J. 

Article 

Background: Mineralocorticoid receptor antagonist (MRA) therapy has been shown to prevent 
adverse left ventricular (LV) remodeling in ST-segment elevation myocardial infarction (STEMI) 
patients with heart failure. Whether initiating MRA therapy prior to primary percutaneous 
coronary intervention (PPCI) accrues additional benefit of reducing myocardial infarct size and 
preventing adverse LV remodeling is not known. We aimed to investigate whether MRA therapy 
initiated prior to reperfusion reduces myocardial infarct (MI) size and prevents adverse LV 
remodeling in STEMI patients. Methods: STEMI patients presenting within 12 hours and with a 
proximal coronary artery occlusion with Thrombolysis In Myocardial Infarction flow grade 0 were 
consented and randomized to either an intravenous bolus of potassium canrenoate, followed by 
oral spironolactone for 3 months or matching placebo. The primary endpoint was MI size by 
cardiovascular magnetic resonance at 3 months. Results: Sixty-seven patients completed the 
study. There was no significant difference in the final MI size at 3 months between the 2 groups 
(placebo: 17 ± 11%, MRA: 16 ± 10%, P =.574). There was also no difference in acute MI size (26 ± 
16% versus 23 ± 14%, P =.425) or myocardial salvage (26 ± 12% versus 24 ± 8%, P =.456). At follow-
up, there was a trend towards an improvement in LVEF (placebo: 49 ± 8%, MRA: 54 ± 11%, P 
=.053), and the MRA group had significantly greater percentage decrease in LVEDV (mean 
difference: −12.2 (95% CI −20.3 to −4.4)%, P =.003) and LVESV (mean difference: −18.2 (95% CI 
−30.1 to −6.3)%, P =.003). Conclusion: This pilot study showed no benefit of MRA therapy in 
reducing MI size in STEMI patients when initiated prior to reperfusion, but there was an 
improvement in LV remodeling at 3 months. Adequately powered studies are warranted to 
confirm these findings. © 2019 The Authors 
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Mitochondrial hyperacetylation in the failing hearts of obese patients 
mediated partly by a reduction in SIRT3: The involvement of the 

mitochondrial permeability transition pore 

García-Rivas G., Castillo E.C., Morales J.A., Chapoy-Villanueva H., Silva-Platas C., Treviño-Saldaña 
N., Guerrero-Beltrán C.E., Bernal-Ramírez J., Torres-Quintanilla A., García N., Youker K., Torre-

Amione G. 

Article 

Background/Aims: Cyclophilin D (CypD) mediates the mitochondrial permeability transition pore 
(mPTP) opening that contributes to mitochondrial dysfunction. CypD is regulated by its 
acetylation/deacetylation state that depends on Sirtuin-3 (SIRT3) mitochondrial deacetylase. Since 
obesity and metabolic syndrome decrease SIRT3 activity and expression, we tested the hypothesis 
that CypD hyperacetylation promotes mitochondrial dysfunction under this pathophysiological 
state, which is associated with ventricular dysfunction and heart failure. Methods: Myocardial 
tissue samples from patients with left ventricular heart failure, with either obesity or normal 
weight, were processed for the expression of SIRT3 and acetylation profile by Western Blot (WB). 
In addition, a rat model of obesity and metabolic syndrome induced by 30% (w/v) of sucrose was 
conducted. The WB analysis was used to determine the levels of mitochondrial expression of 
SIRT3, Adenine Nucleotide Translocator (ANT), CypD and the acetylation profile, as well as 
immunoprecipitation to establish the acetylation levels of CypD. Mitochondrial function was 
assessed by oxygen consumption analysis and maximum Ca2+ retention capacity. Oxidative stress 
was assessed by aconitase activity, protein carbonyl and thiol groups content. Results: SIRT3 
expression in the biopsies of the failing human hearts showed a 46% decrease in the expression 
levels of obese patients in comparison to the non-obese patients (p=0.0219). Remarkably, body 
mass index was associated with protein acetylation (0.627; p = 0.035), suggesting that the 
acetylation profiles of the failing hearts of obese patients are partly mediated by a reduction in 
SIRT3, which is also associated with higher BNP levels, indicating a more severe ventricular 
dysfunction (-0.636; p = 0.043). Accordingly, obese rats demonstrated a SIRT3 mitochondrial 
expression decrease of 22% concomitantly with a hyperacetylated mitochondrial profile, including 
CypD. Cardiac mitochondria from obese animals were 2.5-fold more prone to mPTP opening than 
the controls. Conclusion: Our results indicate that obesity reduces SIRT3 expression and that CypD 
hyperacetylation increases mPTP opening, suggesting that the activation of SIRT3 might be a 
potential target to decrease ventricular dysfunction and slow the progression of heart failure. © 
2019 The Author(s). 
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Mixed integer formulations for the multiple minimum latency problem 

Angel-Bello F., Cardona-Valdés Y., Álvarez A. 

Article 

In this paper we propose five mathematical formulations for the multiple minimum latency 
problem. The first three mathematical models are straight derived from classical formulations and 
from a flow-based formulation to the multiple travelling salesman problem. The last two are 
obtained as generalizations of time-dependent formulations to the minimum latency problem. We 
carry out an extensive computational experimentation to evaluate the performance of the 
proposed models using routing and scheduling instances. These experiments evidence that the 
time-dependent formulations show a much better performance than the other formulations, 
regarding to the size of instances that can be solved and the elapsed computational time to reach 
the optimal solutions. The obtained results suggest to consider the development of time-
dependent formulations for other problems that consider the latency as objective function. © 
2017, Springer-Verlag Berlin Heidelberg. 

Angel-Bello F., Cardona-Valdés Y., Álvarez A., (2019). Mixed integer formulations for the multiple minimum 
latency problem. Operational Research, vol. 19, pp. 369-398. ISSN: 11092858.



Mobile phone usage detection by ANN trained with a metaheuristic 
algorithm 

Mendez E., Ortiz A., Ponce P., Acosta J., Molina A. 

Article 

Artificial neural networks (ANN) are widely used to classify high non-linear systems by using a set 
of input/output data. Moreover, they are trained using several optimization methodologies and 
this paper presents a novel algorithm for training ANN through an earthquake optimization 
method. Usually, gradient optimization method is implemented for the training process, with 
perhaps the large number of iterations leading to slow convergence, and not always achieving the 
optimal solution. Since metaheuristic optimization methods deal with searching for weight values 
in a broad optimization space, the training computational effort is reduced and ensures an optimal 
solution. This work shows an efficient training process that is a suitable solution for detection of 
mobile phone usage while driving. The main advantage of training ANN using the Earthquake 
Algorithm (EA) lies in its versatility to search in a fine or aggressive way, which extends its field of 
application. Additionally, a basic example of a linear classification is illustrated using the proposal-
training method, so the number of applications could be expanded to nano-sensors, such as 
reversible logic circuit synthesis in which a genetic algorithm had been implemented. The fine 
search is important for the studied logic gate emulation due to the small searching areas for the 
linear separation, also demonstrating the convergence capabilities of the algorithm. Experimental 
results validate the proposed method for smart mobile phone applications that also can be applied 
for optimization applications. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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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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Modeling and solution of the routing problem in vehicular delay-tolerant 
networks: A dual, deep learning perspective 

Hernández-Jiménez R., Cardenas C., Muñoz Rodríguez D. 

Article 

The exponential growth of cities has brought important challenges such as waste management, 
pollution and overpopulation, and the administration of transportation. To mitigate these 
problems, the idea of the smart city was born, seeking to provide robust solutions integrating 
sensors and electronics, information technologies, and communication networks. More 
particularly, to face transportation challenges, intelligent transportation systems are a vital 
component in this quest, helped by vehicular communication networks, which offer a 
communication framework for vehicles, road infrastructure, and pedestrians. The extreme 
conditions of vehicular environments, nonetheless, make communication between nodes that 
may be moving at very high speeds very difficult to achieve, so non-deterministic approaches are 
necessary to maximize the chances of packet delivery. In this paper, we address this problem using 
artificial intelligence from a hybrid perspective, focusing on both the best next message to 
replicate and the best next hop in its path. Furthermore, we propose a deep learning-based router 
(DLR+), a router with a prioritized type of message scheduler and a routing algorithm based on 
deep learning. Simulations done to assess the router performance show important gains in terms 
of network overhead and hop count, while maintaining an acceptable packet delivery ratio and 
delivery delays, with respect to other popular routing protocols in vehicular networks. © 2019 by 
the authors. 
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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 continuous production of biogas in a tubular reactor [Modelado 
de la producción continua de biogás en un reactor tubular] 

Romero-Flores M., Sillas-Moreno M.V., Trejo E., Montesinos-Castellanos A. 

Article 

In this work a new model was developed, simulated and compared experimentally for the 
prediction of biogas production in a tubular reactor. The model presented here consider cell 
degradation in a tubular reactor. To test and validate this model, a prototype was built and tested. 
The simulation of fluid dynamics and concentration gradients was carried out in a one-dimensional 
system using finite elements, and, according to the results of these simulations, the production of 
biogas in the tubular reactor was divided into different strata. This may be due to the diffusion of 
the substrate through the reactor, which causes different growth rates for microorganisms which 
depend on the availability of the substrate. Theoretical and experimental results showed good 
agreement with each other. The results obtained in this work can support the understanding of 
the bacteria decay in small bioreactors and therefore, helping in the development of a compact, 
simple and efficient system capable of produce continuously biogas on a small scale. © 2019, 
Universidad Autonoma Metropolitana Iztapalapa. All rights reserved. 
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Modification of the negative pressure therapy technique for treatment of 
wound infection after spinal surgery 

Betancourt-Carlos M., González-Cisneros A.C., Jiménez-Avila J.M. 

Article 

Objective: To describe the indications and contraindications of negative pressure assisted wound 
therapy as well as a modification to the negative pressure technique that has been shown to 
shorten the number of changes of dressings and hospital stay with the early closure of the wound. 
Methods: A review of the existing literature in the databases OVID, PubMed, Cochrane and 
Medigraphic was carried out in relation to the pressure-assisted closure of wounds. This is a non-
invasive and active healing system that uses localized and controlled negative pressure, which 
consists of a specialized dressing that includes reticulated foam that removes the exudates 
through a tube to an airtight container. This set forms microdeformations in the wound bed, which 
are known to cause an important increase in fibroblastic migration and consequently of higher 
quality tissue, granulation tissue formation and angiogenesis. Results: It was found that this 
method shortens the number of days of hospital stay. The technique describes the primary closure 
of the wound after intense cleansing and debridement of the non-viable tissue and signs of 
infection. Conclusions: Negative pressure wound therapy is effective for the treatment of deep 
infections in postsurgical spinal wound, with average time of use of 1 to 4 weeks in the most 
severe cases. Level of evidence IV; Case Series. © 2019 Oficial da Sociedade Brasileira de Coluna. 
All rights reserved. 
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Modulating Bioglass Concentration in 3D Printed Poly(propylene fumarate) 
Scaffolds for Post-Printing Functionalization with Bioactive Functional Groups 

Kleinfehn A.P., Lammel Lindemann J.A., Razvi A., Philip P., Richardson K., Nettleton K., Becker M.L., 
Dean D. 

Article 

Poly(propylene fumarate) (PPF) has shown potential for the treatment of bone defects as it can be 
3D printed into scaffolds to suit patient-specific needs with strength comparable to that of bone. 
However, the lack of specific cell attachment and osteogenic signaling moieties have limited their 
utility as it is necessary to provide these signals to aid in bone tissue formation. To address this 
issue and provide a platform for functionalization, Bioglass (∼1-2 μm) microparticles have been 
incorporated into PPF to create a 3D printable resin with concentrations ranging from 0 to 10 wt 
%. The zero-shear viscosity of PPF-Bioglass resins increased proportionally from 0 to 2.5 wt % 
Bioglass, with values of 0.22 and 0.34 Pa·s, respectively. At higher Bioglass concentrations, 5 and 
10 wt %, the resin viscosity increased to 0.44 and 1.31 Pa·s, exhibiting a 2- and 6-fold increase 
from the 0 wt % Bioglass resin. Despite this increase in viscosity, all resins remained printable with 
no print failures. In addition, the surface available Bioglass can tether catechol containing 
molecules for postprinting functionalization. Analysis of PPF-Bioglass functionalization using a 
catechol dye analyte shows functionalization increases with Bioglass concentration, up to 157 
nmol/cm2, and demonstrates it is possible to modulate functionalization. This presents a versatile 
and highly translationally relevant strategy to functionalize 3D printed scaffolds post printing with 
a diverse array of functional species. Copyright © 2019 American Chemical Society. 
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Monitoring of microfluidics systems for pet radiopharmaceutical synthesis 
using integrated silicon photomultipliers 

Salvador B., Escalante Pineda D.A., Fernandez-Maza L., Corral A., Camacho-Leon S., Luque A. 

Article 

Silicon photomultipliers (SiPM) can be used to sense the position and movement of the radioactive 
reagents involved in the synthesis of radiopharmaceuticals, while providing information on the 
evolution through the different steps of this synthesis. An SiPM array can be placed next to a lab-
on-chip substrate made of PDMS and is able to detect particles emitted by 18F, the radioisotope 
used in fluorine-based positron-emission tomography (PET) imaging. In this paper, an array of 16 
SiPM sensors is used to monitor the synthesis of [18F]-based radiopharmaceuticals. Results prove 
that it is possible to measure the position of the radioactive sample with adequate spatial and 
temporal resolution. © 2001-2012 IEEE. 
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Monitoring student activities with smartwatches: On the academic 
performance enhancement 

Herrera-Alcántara O., Barrera-Animas A.Y., González-Mendoza M., Castro-Espinoza F. 

Article 

Motivated by the importance of studying the relationship between habits of students and their 
academic performance, daily activities of undergraduate participants have been tracked with 
smartwatches and smartphones. Smartwatches collect data together with an Android application 
that interacts with the users who provide the labeling of their own activities. The tracked activities 
include eating, running, sleeping, classroom-session, exam, job, homework, transportation, 
watching TV-Series, and reading. The collected data were stored in a server for activity recognition 
with supervised machine learning algorithms. The methodology for the concept proof includes the 
extraction of features with the discrete wavelet transform from gyroscope and accelerometer 
signals to improve the classification accuracy. The results of activity recognition with Random 
Forest were satisfactory (86.9%) and support the relationship between smartwatch sensor signals 
and daily-living activities of students which opens the possibility for developing future experiments 
with automatic activity-labeling, and so forth to facilitate activity pattern recognition to propose a 
recommendation system to enhance the academic performance of each student. © 2019 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Monte Carlo Geometry Modeling for Particle Transport Using Conformal 
Geometric Algebra 

Moya-Sánchez E.U., Maciel-Hernández A.M., Niebla A.S., Ramos-Méndez J., Carbajal-Espinosa O. 

Article 

The Monte Carlo (MC) simulations are considered the gold-standard method for calculating the 
transport and interaction of radiation with the matter. A fundamental component of any MC 
simulation is the geometrical modeling. Current implementations of the geometrical modeling are 
based only on the Euclidean representations. However, Euclidean representations may not be the 
best option for speed up the geometric debugging-modeling computations of radiation transport, 
due to the number of operations involved in the estimation of position and direction of particles 
within each geometry shape. In this work, it is proposed for the first time, the use of Conformal 
Geometric Algebra (CGA), for geometric modeling in MC simulation for radiation transport. In this 
context, we present some elemental CGA equations for the microscopic modeling of positions and 
rotations of a radiation particle and the macroscopic modeling of geometrical shapes. It is shown 
that it is possible to take advantage of the expression power of CGA to create and debug geometry 
modeling with a triboelectric X-ray application. Additionally, some advantages of the CGA for the 
microscopic geometric computations are explored. © 2019, Springer Nature Switzerland AG. 
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Morphological transformation of generalized spirally polarized beams by 
anisotropic media and its experimental characterization 

Perez-Garcia B., Hernández-Aranda R.I., López-Mariscal C., Gutiérrez-Vega J.C. 

Article 

We present a generalization of the known spirally polarized beams (SPBs) which we will call 
generalized spirally polarized beams (GSPBs). We characterize in detail both theoretically and 
experimentally the streamline morphologies of the GSPBs and their transformation by arbitrary 
polarization optical systems described by complex Jones matrices. We find that the description of 
the passage of GSPBs through a polarization system is equivalent to the stability theory of 
autonomous systems of ordinary differential equations. While the streamlines of the GSPB exhibit 
a spiral geometry, the streamlines of the output field may exhibit spirals, saddles, nodes, ellipses, 
and stars as well. Using a novel experimental technique based on a Sagnac interferometer, we 
have been able to generate in the laboratory each one of the different cases of GSPBs and record 
their corresponding characteristic streamline morphologies. © 2019 Optical Society of America 
under the terms of the OSA Open Access Publishing Agreement 
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Morphometric and water quality features of Lake Cajititlán, Mexico 

de Anda J., Díaz-Torres J.J., Gradilla-Hernández M.S., de la Torre-Castro L.M. 

Article 

Lake Cajititlán is a shallow water body located in an endorheic basin in western Mexico at 1551 m 
a.s.l. The surface area is 1744 ha, maximum storage volume achieved is 70.89 Hm 3 , and 
maximum depth is 5.4 m at its maximum capacity. The lake has experienced significant changes in 
its level because of drought conditions in recent years. Because the lake has shallow features and 
is settled in a closed basin with rapid population growth, the lake water has suffered severe 
anthropogenic contamination causing damages in its intrinsic esthetic, social, environmental, and 
economic values. © 2019, Springer Nature Switzerland AG. 
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Motion of a rolling sphere on an azimuthally symmetric surface 

Marín Quiroz D.M. 

Article 

This paper analyzes the translational motion that a sphere rolling over an azimuthally symmetric 
surface, under the presence of a constant gravitational field and with the rolling-without-slipping 
condition, exhibits in two different situations: with and without friction with air, where the latter is 
expressed as a power-series function of the sphere’s translational speed. In order to achieve this, 
the equations of motion for each case are obtained through the use of Lagrangian Mechanics and 
are subsequently solved by numerical computation in Wolfram Mathematica. For the frictionless 
case, periodic behavior and a conservation law for the angular coordinate have been found, along 
with the condition under which an effective potential energy can be approximated as well as the 
relationships between initial conditions that produce gravitational-like trajectories for the motion 
of the sphere. The equations of motion derived for the case with friction are found to predict the 
energy loss and general decay of the sphere’s motion. Likewise, the normal force over the sphere 
as a function of time is obtained through the method of Lagrange’s Undetermined Multipliers, and 
thus, the general conditions that the motion must satisfy in order to be described by the obtained 
models. Overall, this research provides insight into the type and characteristics of the motion 
performed by the system in these two cases, both through equations and their numerical solutions 
for different surfaces and initial conditions. © 2019 Sociedad Mexicana de Fisica. All rights 
reserved. 

Marín Quiroz D.M., (2019). Motion of a rolling sphere on an azimuthally symmetric surface. Revista 
Mexicana de Fisica E, vol. 65, pp. 128-151. ISSN: 18703542.



Motivational drivers for the adoption of green energy: The case of purchasing 
photovoltaic systems 

Arroyo P., Carrete L. 

Article 

Purpose: The purpose of this paper is to propose and empirically test a model where different 
motivational drivers are used to stimulate the intention of individuals to purchase green energy. 
Design/methodology/approach: The goal-framing theory was used as the theoretical basis to 
design motivational statements that activate different self-goals driving the intention to adopt 
green energy. A field experiment was performed to investigate the influence of three different 
goal triggers on the intention of purchase green energy, specifically solar systems, among 
households living in a major city located in the central part of Mexico. The effect of demographics, 
environmental consciousness and perceived risk associated to the technology functionality was 
also considered in explaining the probability of purchase of a photovoltaic system in a short (one 
year) and medium (five years) terms. Findings: The goal trigger grounded on normative 
motivations is the most influential on the probability of adoption of a photovoltaic system. 
However, the socioeconomic level of the household moderates the effect this type of goal trigger 
has on the intention of purchase a photovoltaic system. Individuals with a high socioeconomic 
level significantly increase their intention of purchase this green technology if motivated by a 
normative goal. On the contrary, individuals with a medium socioeconomic level are mostly 
motivated by goal triggers grounded on economic benefits. Research limitations/implications: This 
study was circumscribed to a particular city of Mexico. Replication of the experiment in cities of 
other developing countries with contrasting sociotechnical contexts and the consideration of other 
green behaviours and explanatory variables is relevant to confirm and complement the results of 
this research. Practical implications: The cost of photovoltaic systems represents a major barrier to 
the growth of the Mexican market of this renewable energy. Therefore, the promotion strategy for 
solar energy must be accompanied by the design of appropriate motivational drivers depending on 
the socioeconomic level of the segment and the time for the investment. Additionally, public and 
private strategies to decrease the cost of the technology and financing programs for individual and 
community projects are recommended. Social implications: The willingness to use green energy 
and contribute to the protection of the environment should spring from within consumers. To 
upscale the solar energy market, it is relevant to understand the dominant goals of individuals 
when taking the decision to purchase green energy. Originality/value: This study contributes to the 
extant research in green marketing by proposing and testing a new interpretative framework to 
examine how the benefits of green energy activate the self-goals of consumers, thus influencing 
their intentions of adoption of green energy. A theoretical model is proposed by constructing 
“goal-triggers” grounded on the goal-framing theory and empirically testing in the specific case of 
explaining the intention of purchasing photovoltaic systems in Mexico. © 2019, Emerald 
Publishing Limited. 
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Multicultural managers and competitive advantage: Evidence from elite 
football teams 

Szymanski M., Fitzsimmons S.R., Danis W.M. 

Article 

Successful organizations have dynamic capabilities that are aligned with their competitive 
environments. As competitive environments globalize, the dynamic capabilities driven by 
managers with multicultural backgrounds are increasingly relevant. These managers are more 
likely to seize cognitively distant opportunities than monocultural managers. Using panel analysis 
of multilevel data from 355 elite football (soccer) teams, we find support for a moderated 
relationship among the degree of globalization in the competitive environment, the multicultural 
background of team managers, and team performance. When the competitive environment is 
highly global, teams with multicultural managers outperform teams with monocultural managers. 
When the competitive environment is less global, the reverse is true. The same effect holds when 
tested both cross-sectionally and longitudinally. © 2018 Elsevier Ltd 
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Multifractal spectra of extended states with gate tunable Rashba spin-orbit 
interaction in two-dimensional electron systems 

Otero J.A., Hernández-Cooper E.M. 

Article 

In a two dimensional electron gas with disorder, subjected to a strong magnetic field and in the 
presence of homogeneous Rashba spin-orbit coupling (SOC), the extended states that lie close to 
the center of each spin resolved Landau level (LL) have multifractal nature. In this work, 
multifractal analysis has been performed to extended states that lie close to the center of the spin 
unresolved lowest LL and the spin resolved first LL. Using both, a gaussian white noise potential 
and a series of short range scatterers as the source of disorder, the numerical results are found to 
agree within the statistical deviation. We have found that the multifractal exponents of extended 
states close to the center of the spin unresolved lowest LL and the spin down oriented first LL, are 
independent of the SOC parameter αd. However, the multifractal exponents of extended states 
close to the center of the spin up oriented first LL depend on αd. For these states, the inverse 
participation number, which characterizes the extent of localization of a given state, is observed to 
be an increasing function of αd, indicating that these states are less extended for stronger SOCs. 
This is in contrast to the effects of SOC on weak localization physics, where it tends to increase the 
conductivity and reduce localization. © 2019 Author(s). 
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Multiparameter flow cytometry analysis of leukocyte markers for diagnosis in 
preterm neonatal sepsis 

Vázquez Rodríguez S., Arriaga Pizano L.A., Laresgoiti Servitje E., Mancilla Ramirez J., Peralta 
Méndez O.L., Villalobos Alcazar G., Granados Cepeda M.L., Hernandez Pelaez M.G., Cordero 

Gonzalez G., Arizmendi Villanueva R., Cruz Ramírez J.L., Isibasi A., L 

Article 

Purpose: Neonatal sepsis is an important public health concern worldwide due to its immediate 
lethality and long-term morbidity rates, Clinical evaluation and laboratory analyses are 
indispensable for diagnosis of neonatal sepsis. However, assessing multiple biomarkers in 
neonates is difficult due to limited blood availability. The aim is to investigate if the neonatal 
sepsis in preterm could be identified by multiparameter analysis with flow cytometry. Materials 
and Methods: The expression of activation-related molecules was evaluated by flow cytometry in 
newborn with or without risk factors for sepsis. Results: Our analysis revealed that several markers 
could be useful for sepsis diagnosis, such as CD45RA, CD45RO, or CD71 on T cells; HLA-DR on NKT 
or classic monocytes, and TREM-1 on non-classic monocytes or neutrophils. However, ROC 
analysis shows that the expression of CD45RO on T lymphocytes is the only useful biomarker for 
diagnosis of neonatal late-onset sepsis. Also, decision tree analyses showed that CD45RO plus 
CD27 could help differentiate the preterm septic neonates from those with risk factors. 
Conclusions: Our study shows a complementary and practical strategy for biomarker assessment 
in neonatal sepsis. © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group. 
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Multipass and reciprocating microwear study of TiN based films 

Morón R.C., Rodríguez-Castro G.A., Melo-Máximo D.V., Oseguera J., Bahrami A., Muhl S., Arzate-
Vázquez I. 

Article 

Titanium nitride (TiN) coatings with a Cr metallic interlayer were deposited on AISI 316L stainless 
steel substrates using D. C. unbalanced magnetron sputtering, changing substrate temperature 
and gas mixture. The effect of the sliding motion in wear tests was studied, comparing multipass 
(unidirectional) and reciprocating (bidirectional) sliding modes. In addition, microstructure, 
mechanical properties and adhesion were analyzed. The structural characterization was 
performed by scanning electronic microscopy (SEM) and grazing incidence X-ray diffraction 
(GIXRD). Moreover, hardness of the coating was measured by spherical nanoindentation, and 
thermal residual stresses were estimated. The scratch tests were conducted using a steel ball of 1 
mm of diameter. To study the effect of sliding motion, the wear tests were carried out with an 
alumina ball of 3 mm of diameter, in both sliding modes the same linear test geometry, a stroke 
length of 3 mm and loads of 0.5 and 1 N were used. TiN coatings thicknesses ranged from 1.1 to 
1.8 μm, growing in preferred orientations (200) and (111). It was found that increasing the 
nitrogen content during the deposition cause a decrease in the adhesion of the coating. In the 
sliding wear tests, the coefficient of friction (COF) values ranged from 0.12 and 0.22. The effect of 
sliding motion in COF was more evident in the tests performed with 0.5 N load, reciprocating 
exhibited higher values than multipass. The specific wear coefficients k varied from 6.9 × 10−4 to 
1.88 × 10−3 mm3 ∙ N−1m−1 for all tests, the highest value was obtained in a reciprocating test. © 
2019 Elsevier B.V. 
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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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Munc18-2, but not Munc18-1 or Munc18-3, regulates platelet exocytosis, 
hemostasis, and thrombosis 

Cardenas E.I., Gonzalez R., Breaux K., Da Q., Gutierrez B.A., Ramos M.A., Cardenas R.A., Burns A.R., 
Rumbaut R.E., Adachi R. 

Article 

Platelet degranulation, a form of regulated exocytosis, is crucial for hemostasis and thrombosis. 
Exocytosis in platelets is mediated by SNARE proteins, and in most mammalian cells this process is 
controlled by Munc18 (mammalian homolog of Caenorhabditis elegans uncoordinated gene 18) 
proteins. Platelets express all Munc18 paralogs (Munc18-1, -2, and -3), but their roles in platelet 
secretion and function have not been fully characterized. Using Munc18-1, -2, and -3 conditional 
knockout mice, here we deleted expression of these proteins in platelets and assessed granule 
exocytosis. We measured products secreted by each type of platelet granule and analyzed EM 
platelet profiles by design-based stereology. We observed that the removal of Munc18-2 ablates 
the release of alpha, dense, and lysosomal granules from platelets, but we found no exocytic role 
for Munc18-1 or -3 in platelets. In vitro, Munc18-2– deficient platelets exhibited defective 
aggregation at low doses of collagen and impaired thrombus formation under shear stress. In vivo, 
megakaryocyte-specific Munc18-2 conditional knockout mice had a severe hemostatic defect and 
prolonged arterial and venous bleeding times. They were also protected against arterial 
thrombosis in a chemically induced model of arterial injury. Taken together, our results indicate 
that Munc18-2, but not Munc18-1 or Munc18-3, is essential for regulated exocytosis in platelets 
and platelet participation in thrombosis and hemostasis. © 2019 American Society for 
Biochemistry and Molecular Biology Inc. All Rights Reserved. 
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Myokine-adipokine cross-talk: Potential mechanisms for the association 
between plasma irisin and adipokines and cardiometabolic risk factors in 

Mexican children with obesity and the metabolic syndrome 

Gonzalez-Gil A.M., Peschard-Franco M., Castillo E.C., Gutierrez-Delbosque G., Treviño V., Silva-
Platas C., Perez-Villarreal L., Garcia-Rivas G., Elizondo-Montemayor L. 

Article 

Background: Adipokines and the myokine irisin, involved in mechanisms associated with obesity 
and metabolic syndrome (MS), are understudied in the pediatric population. Objective: To 
investigate the relationship between irisin, and leptin, resistin, adiponectin, adipsin, 
anthropometric and cardiovascular risk factors in Mexican children. Methods: A cross-sample of 
126 Mexican children aged 6-12 years old were classified as normal weight (n = 46), obese (n = 40), 
and MS (n = 40) according to CDC's and Cook's age-modified criteria for obesity and MS. 
Anthropometric parameters and blood pressure were determined and percentiles calculated for 
age and gender. Irisin, leptin, adiponectin, adipsin, resistin, triglycerides, glucose, high-density 
lipoprotein cholesterol (HDL-c) levels, and physical activity were determined. Statistical tests for 
differences between groups, correlation, and multiple regression analyses were performed. 
Results: Irisin plasma levels were significantly lower in the obese (6.08 [4.68-6.65]) and MS groups 
(6.46 [5.74-7.02]) compared with the normal-weight group (8.05 [7.24-8.94]) (p < 0.001). Irisin 
levels were not influenced by age or gender, but significant dispersion was observed in obese girls 
(95% CI median [2.29-6.30]). Leptin, resistin, and adipsin levels were significantly increased in the 
obese and MS groups. Lean-fat ratio was significantly higher in the NW group. Irisin correlated 
negatively with leptin (- 0.310), resistin (- 0.389), adipsin (- 0.362), BMI% (-0.472), WC% (- 0.453), 
BMI z-score (- 0.496), fat free mass (- 0.257), fat percentage (- 0.532), fat mass (- 0.515), 
triglycerides (- 0.291), the number of cardiometabolic risk factors (- 0.443) (p < 0.001); positively 
with lean-fat ratio (0.489) and HDL-c (0.328) (p < 0.001) and none with physical activity (p < 0.001). 
Following stepwise multiple linear regression analysis, the lean-fat ratio was the only determinant 
of irisin levels (B = 1.168, p < 0.001). Conclusions: Lean-fat ratio, more than the absolute amount 
of muscle or fat mass, as well as potential myokine-adipokine cross-talk mechanisms may explain 
the lower irisin levels in children with obesity and MS, through blunted compensatory responses 
interfering with tissue-dependent irisin secretion, contributing to a continuous deleterious effect 
cycle. © 2019 The Author(s). 
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Nanoencapsulated quercetin improves cardioprotection during hypoxia-
reoxygenation injury through preservation of mitochondrial function 

Lozano O., Lázaro-Alfaro A., Silva-Platas C., Oropeza-Almazán Y., Torres-Quintanilla A., Bernal-
Ramírez J., Alves-Figueiredo H., García-Rivas G. 

Article 

The effective delivery of antioxidants to the cells is hindered by their high metabolization rate. In 
this work, quercetin was encapsulated in poly(lactic-co-glycolic) acid (PLGA) nanoparticles. They 
were characterized in terms of its physicochemical properties (particle size distribution, ∂-
potential, encapsulation efficiency, quercetin release and biological interactions with cardiac cells 
regarding nanoparticle association, and internalization and protective capability against relevant 
challenges). A better delivery of quercetin was achieved when encapsulated versus free. When the 
cells were challenged with antimycin A, it resulted in lower mitochondrial O2 - (4.65- vs. 5.69- fold) 
and H2O2 rate production (1.15- vs. 1.73- fold). Similarly, under hypoxia-reoxygenation injury, a 
better maintenance of cell viability was found (77 vs. 65%), as well as a reduction of thiol groups 
(∼70 vs. 40%). Therefore, the delivery of encapsulated quercetin resulted in the preservation of 
mitochondrial function and ATP synthesis due to its improved oxidative stress suppression. The 
results point to the potential of this strategy for the treatment of oxidative stress-based cardiac 
diseases. © 2019 Omar Lozano et al. 
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Nanofluidic microsystem for sustained intraocular delivery of therapeutics 

Di Trani N., Jain P., Chua C.Y.X., Ho J.S., Bruno G., Susnjar A., Pons-Faudoa F.P., Sizovs A., Hood R.L., 
Smith Z.W., Ballerini A., Filgueira C.S., Grattoni A. 

Article 

Globally, 145.2 million people suffer from moderate to severe vision impairment or blindness due 
to preventable or treatable causes. However, patient adherence to topical or intravitreal 
treatment is a leading cause of poor outcomes. To address this issue, we designed an intraocularly 
implantable device called the nanofluidic Vitreal System for Therapeutic Administration (nViSTA) 
for continuous and controlled drug release based on a nanochannel membrane that obviates the 
need for pumps or actuation. In vitro release analysis demonstrated that our device achieves 
sustained release of bimatoprost (BIM) and dexamethasone (DEX) at concentrations within 
clinically relevant therapeutic window. In this proof of concept study, we constructed an 
anatomically similar in silico human eye model to simulate DEX release from our implant and gain 
insight into intraocular pharmacokinetics profile. Overall, our drug-agnostic intraocular implant 
represents a potentially viable platform for long-term treatment of various chronic ophthalmologic 
diseases, including diabetic macular edema and uveitis. © 2018 
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Nanotechnology learning through product development 

Tamez Ramírez M.S., Vega-Cantú Y.I. 

Article 

This paper presents results of the first implementation at Tecnologico de Monterrey of a hybrid 
approach to teaching applications of nanotechnology through product development, using a 
teaching model that combines traditional lectures and experimental laboratory practices. The 
team teaching employed by expert instructors led to synergistic, integrated results. Concepts of 
nanoscience and the study of processes to produce nanomaterials were used to guide the 
students through the process of new product development, bringing aspects from basic science to 
bear on technical feasibility and potential commercial applications. To increase interest and 
motivation and to encourage environmental consciousness, students were asked to choose waste 
or residues as raw materials from which to obtain nanostructures and nanomaterials. Students 
obtained nanomaterials from those raw materials and used them to create new products, applying 
knowledge about nanostructured materials properties and methods of production that were 
learned during the format of 16 lecture sessions and 6 laboratory practices. The final projects 
participated in an entrepreneurship contest with one of them selected among the top three 
projects in its category. Even though the end result was positive, there were, however, several 
difficulties that instructors and students had to confront during this course. Perhaps the most 
taxing was the limitation of time, because projects had to be completed in a period of 4 months 
another challenge was the lack of more extended facilities, because each student group selected 
their own materials, which required specific needs for preparation and characterization 
equipment. The experience related in this paper contributed to the development of student 
competencies, the primary goal of the new educational model, Tec 21 (currently being 
implemented throughout Instituto Tecnologico de Monterrey) in the following ways: applying 
nanotechnology concepts, students were able to design, improve and assess new products and to 
evaluate their impact within their community. Students learned to produce prototypes and to 
research and write patents. They were made aware of the use and application of nanotechnology 
and nanomaterials to identify trends for new product development. Instructors worked under the 
“team-teaching” scheme in order to combine their expertise to guide students to achieve their 
goals. This teaching technique is a base component of “challenge-based teaching” described in the 
Tec21 model. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Natural variation of hydroxycinnamic acid amides in maize landraces 

Burt A.J., Arnason J.T., García-Lara S. 

Article 

Maize is a highly relevant source of diverse phytochemicals. While these active compounds with 
nutraceutical and defensive properties, and their germplasm sources have been elucidated for 
maize, especially those related to phenolic compounds, some compounds such as 
hydroxycinnamic acid amides (HCAAs) are poorly studied. In this investigation, the distribution of 
HCAAs was investigated in 32 Mexican landraces to provide an estimation of the range of 
variability of HCAA content in maize kernel. Kernel tissues were analysed to localize and quantify 
these compounds. The variation in HCAAs was also analysed in relation of its eco-geographical 
origin, distribution and as taxonomic marker. The major compounds determined were diferuloyl 
putrescine, feruloyl putrescine and cinnamoyl putrescine. Ranges of concentration were detected 
from 428 to 2336 μg/g for diferuloyl putrescine meanwhile feruloyl putrescine and cinnamoyl 
putrescine were quantified from 6 to 85 μg/g. A significant correlation (r2 = 0.603, p = 0.018) was 
found between the maximum altitude of origin of the landrace and the concentration of diferuloyl 
putrescine in the external grain tissues. This relationship suggests that the maize with high HCAAs 
content were selected in low altitudes environments under natural selection pressure. Maize 
landraces are proposed as sources of HCAAs for diverse purposes. © 2019 Elsevier Ltd 
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Necessity or Opportunity? The Effects of State Fragility and Economic 
Development on Entrepreneurial Efforts 

Amorós J.E., Ciravegna L., Mandakovic V., Stenholm P. 

Article 

This paper studies the effects of state fragility and economic development on necessity and 
opportunity-based individual entrepreneurial efforts. We contribute to the literature on the 
contextual determinants of entrepreneurship by examining multilevel data on 956,925 individuals 
from 51 countries for the period of 2005–2013. We show that state fragility has a positive effect 
on necessity-based entrepreneurial efforts while hindering opportunity-based efforts. Our findings 
illustrate that the level of economic development moderates the relationship between state 
fragility and necessity-driven entrepreneurial efforts reducing the likelihood of the latter. We 
discuss the implications for theory and for proentrepreneurship policy. © The Author(s) 2017. 
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Necroterritorialization in the narrated cities of Mexico-United States Border 
[Necroterritorialización en las ciudades narradas de la frontera México-

Estados Unidos] 

Rodríguez C.A.S. 

Article 

This article aims to examine the phenomenon of necroterritorialization—based on notions such as 
necropolitics, state of exception, and gore capitalism—as a spatial theme in the narrated border 
cities in works that focus on the most important cities of the northern border of Mexico, such as 
tijuana, Ciudad Juarez and monterrey. It is considered that necroterritorialization is one of the 
most recurrent themes in the urban literature of the turn of the century, due to thematic axes that 
persist in the cities of the border such as mass crimes, omnipresent violence and the drug 
trafficking business © 2019 Universidad Andres Bello. All rights reserved. 
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Neurotrophic Factors and Their Receptors Are Altered by the Mere Partial 
IGF-1 Deficiency 

Castilla-Cortázar I., Iturrieta I., García-Magariño M., Puche J.E., Martín-Estal I., Aguirre G.A., Femat-
Roldan G., Cantu-Martinez L., Muñoz Ú. 

Article 

Neurotrophic factors (NTFs) are a relevant group of secreted proteins that modulate growth, 
differentiation, repair, and survival of neurons, playing a role in the maintenance of the synaptic 
unions, dendrites, and axons and also being crucial for peripheral nervous system development 
and regulating plasticity in the adult central nervous system. On the other hand, insulin-like 
growth factor 1 (IGF-1) has been ascertained multiple beneficial actions in the brain: neuro-
development, -protection, -genesis and plasticity. To further investigate the possible mechanisms 
underlying IGF-1 deficiency in the establishment of neurological disease, microarray and reverse 
transcription polymerase chain reaction gene expression analyses coupled with in silico processing 
were performed in an experimental model of partial IGF-1 deficiency. Results show that the mere 
IGF-1 deficiency seems to be responsible for an altered expression of genes coding for 
neurotrophic factors (particularly ciliary neurotrophic factor and mesencephalic astrocyte-derived 
neurotrophic factor), their receptors and signaling pathways (specially RET). The presented 
findings support that IGF-1 deficiency might be involved in the establishment and progression of 
neurodegenerative disorders. © 2019 Elsevier Ltd 
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Neutrophil extracellular traps are a source of extracellular HMGB1 in lupus 
nephritis: associations with clinical and histopathological features 

Whittall-García L.P., Torres-Ruiz J., Zentella-Dehesa A., Tapia-Rodríguez M., Alcocer-Varela J., 
Mendez-Huerta N., Gómez-Martín D. 

Article 

Objective: This study aimed to analyze the expression of the high mobility group box-1 (HMGB1) 
protein in neutrophil extracellular traps (NETs) of patients with lupus nephritis (LN) and its 
association with clinical and histopathological features of the disease. Methods: Twenty-three 
patients with biopsy-confirmed LN and 14 systemic lupus erythematosus (SLE) patients with active 
disease (SLE Disease Activity Index (SLEDAI) score ≥ 6) and no evidence of LN were included. 
Clinical and laboratory features were recorded. NETs and the expression of HMGB1 were assessed 
by confocal microscopy, and serum HMGB1 levels were measured by ELISA. Results: In comparison 
to patients without kidney disease, patients with LN had a higher expression of HMGB1 in 
spontaneous (57 vs. 30.4; p = 0.027) and lipopolysaccharide (LPS)-induced (55.8 vs. 24.9; p = 
0.005) NETs. We found a positive correlation between serum HMGB1 and the expression of 
HMGB1 in LPS-induced NETs (r = 0.447, p = 0.017). The expression of HMGB1 in spontaneous NETs 
correlated with SLEDAI score (r = 0.514, p = 0.001), anti-dsDNA antibodies (r = 0.467, p = 0.004), 
the rate of glomerular filtration descent (r = 0.543, p = 0.001), and diverse histopathological 
components of active nephritis in the kidney biopsy, such as the activity index (r = 0.581, p = 
0.004), fibrinoid necrosis (r = 0.603, p = 0.002), and cellular crescents (r = 0.486, p = 0.019). 
Conclusions: In patients with SLE, NETs are a source of extracellular HMGB1. The expression of 
HMGB1 in NETs is higher among patients with LN, which correlates with clinical and 
histopathological features of active nephritis and suggest a possible role of this alarmin in the 
pathophysiology of kidney damage in SLE. © The Author(s) 2019. 
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Neutrophil Extracellular Traps Associate with Clinical Stages in Breast Cancer 

Rivera-Franco M.M., Leon-Rodriguez E., Torres-Ruiz J.J., Gómez-Martín D., Angles-Cano E., de la 
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 detection paradigms to improve wireless sensor network performance 
under jamming attacks 

Del-Valle-Soto C., Mex-Perera C., Aldaya I., Lezama F., Nolazco-Flores J.A., Monroy R. 

Article 

In this work, two new self-tuning collaborative-based mechanisms for jamming detection are 
proposed. These techniques are named (i) Connected Mechanism and (ii) Extended Mechanism. 
The first one detects jamming by comparing the performance parameters with respect to directly 
connected neighbors by interchanging packets with performance metric information, whereas the 
latter, jamming detection relays comparing defined zones of nodes related with a collector node, 
and using information of this collector detects a possible affected zone. The effectiveness of these 
techniques were tested in simulated environment of a quadrangular grid of 7 × 7, each node 
delivering 10 packets/sec, and defining as collector node, the one in the lower left corner of the 
grid. The jammer node is sending packets under reactive jamming. The mechanism was 
implemented and tested in AODV (Ad hoc On Demand Distance Vector), DSR (Dynamic Source 
Routing), and MPH (Multi-Parent Hierarchical), named AODV-M, DSR-M and MPH-M, respectively. 
Results reveal that the proposed techniques increase the accurate of the detected zone, reducing 
the detection of the affected zone up to 15% for AODV-M and DSR-M and up to 4% using the 
MPH-M protocol. © 2019, MDPI AG. All rights reserved. 
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Newtonian orbits of nanoparticles interacting with structured light beams 

Ferrer-Garcia M.F., Lopez-Mago D. 

Article 

We perform numerical analysis to study the orbits described by subwavelength-size particles 
interacting with complex structured light beams. Our solution to the particle dynamics considers: 
(i) the gradient force, (ii) the transverse radiation pressure, and (iii) polarisation-dependent curl 
force. The last two terms, (ii) and (iii), constitute the scattering forces. Multiples examples are 
provided to show the polarisation effects in the trajectories. For the single optical vortex case, the 
particle is always expelled due to the polarisation-dependent terms. Optical forces due to vector 
beams, such as cylindrical vector beams and full-Poincaré beams have been analysed finding 
closed and open orbits, respectively. Trapping control has been achieved by varying the separation 
distance in the off-axis superposition of optical vortices. © 2019 IOP Publishing Ltd. 
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NIPAAm-containing amphiphilic block copolymers with tailored LCST: 
Aggregation behavior, cytotoxicity and evaluation as carriers of 

indomethacin, tetracycline and doxorubicin 

Picos-Corrales L.A., Garcia-Carrasco M., Licea-Claverie A., Chavez-Santoscoy R.A., Serna-Saldívar 
S.O. 

Article 

Nanocarriers based on amphiphilic block copolymers, with tailored temperature and pH 
responsiveness, were prepared. The hydrophilic blocks consist of temperature-sensitive [N-
isopropylacrylamide (NIPAAm)] or NIPAAm plus pH-sensitive units [5-methacryloyloxy pentatonic 
acid (5MPA) or 4-methacryloyloxy benzoic acid (4MBA)], while the hydrophobic block is composed 
of n-hexyl acrylate (HA) or styrene (ST). Particle sizes were within the suitable range for the 
desired application (30–182 nm). Drug loading was achieved via an organic solvent-free method 
and a THF-buffer method leading to drug loadings of indomethacin, tetracycline and doxorubicin 
of up to 11, 11 and 60 wt%, respectively. In vitro release kinetics were performed under simulated 
physiological conditions (pH 7.4 and 37 °C; pH 6.0 and 40 °C) and show differences depending on 
the copolymer composition. The average kinetic data were well fitted to the mathematical model 
of Peppas. NIPAAm-containing copolymers were slight or non-cytotoxic for rat primary 
hepatocytes at concentrations less than 200 µg mL−1. Some of the polymeric aggregates prepared 
may find application as pharmaceutical carriers. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Non-farm diversification, poverty, and gender in rural Mexico [Diversificación 
no agropecuaria, pobreza y género en el México rural] 

Martínez-Domínguez M., Juárez-Varela V.X., Mora-Rivera J., Marquez-Rosano C. 

Article 

Non-farm activities are studied as part of the labor market, which allows to evaluate their 
importance as a source of employment and income for rural populations. This is relevant because 
it allows to determine how women become part of the labor market. The aim of this research was 
to identify the factors that encourage women to participate in the non-farm sector and its impact 
on the poverty levels of Mexican rural households. Non-linear econometrics models were 
estimated based on data from the National Survey on Mexico's Rural Households (ENHRUM, 2007 
and 2010). The age, educational level, and number of women of working age influence their 
decision to participate in non-farm activities. The poverty reduction is associated with the 
following factors: education, ownership of agricultural assets, and employment in non-farm 
activities. If women had greater access to education, resources, and productive assets, a more 
equitable economic and social development could be achieved in the rural sector. © 2019 Colegio 
de Postgraduados. 
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Non-invasive analysis of skin mechanical properties in patients with lamellar 
ichthyosis 

Cortés H., Magaña J.J., Reyes-Hernández O.D., Zacaula-Juárez N., González-Torres M., Diaz-Beltrán 
W., León-Trejo M.C., Cariño-Calvo L., Leyva-Gómez G., González-Del Carmen M. 

Article 

Background: Reliable methods for the quantitative evaluation of skin of patients with ichthyosis 
are critically needed. Our purpose was to evaluate the biomechanical parameters of skin in a 
cohort of patients with clinically diagnosed lamellar ichthyosis. Materials and methods: Twenty-
two patients diagnosed with lamellar ichthyosis were studied. Ichthyosis plaques located in upper 
distal limbs were assayed, and a nearby anatomical region without plaques from the same patient 
was employed as control. Skin biomechanical properties were studied through a non-invasive 
device (Cutometer ® MPA 580). Results: Ichthyosis plaques had higher values for the Uf-Ua 
parameter and lower values for the Ua/Uf, Ur/Ue, and Ur/Uf parameters. Adults and children 
showed similar statistical differences. There were no significant differences in data from men, 
whereas in women differences for all of the parameters were found. There was a significant 
decrease in the hydration and an increase in melanin index in the ichthyosis plaques. Conclusion: 
Our results suggest that analysis of parameters Uf-Ua, Ua/Uf, Ur/Ue, Ur/Uf, hydration, and 
melanin index could be employed for quantitative monitoring of skin. Therefore, the non-invasive 
method applied may be suitable for evaluation of skin of patients with ichthyosis in response to 
medical treatments. © 2019 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd 
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Non-isothermal heating of matrix blocks under constant heat flux 
[Calentamiento no-isotérmico de bloques matriciales bajo un flux constante 

de calor] 

Suarez-Suarez R.G., Hejazi S.H., Scott C.E. 

Article 

Nanocatalytic in-situ upgrading is a novel enhanced oil recovery process thai consists of injecting 
ultra-dispersed nanocatalyst into a preheated oil reservoir. Nanocatalyst propagates into the 
porous medium and promotes exothermic reactions that provide additional heating to the 
reservoir. The objective of this work is to capture the main thermal processes involved in 
nanocatalytic in-situ upgrading by presenting a simple analytical model. This model considers the 
transient temperature distribution within a matrix block heated by a constant temperature and 
heat flux. To achieve this goal, the formulation of various stages including heating up, 
hydroprocessing heating, and post-hydroprocessing heating were carried out based on an energy 
balance equation, various boundary conditions and using a semi-analytical method known as Heat 
Integral Method (HIM) to solve the equation. This work provides simple analytical solutions for 
modeling the nanocatalytic in-situ process. Hence, it can be used for scale-up of heavy oil recovery 
from large matrix blocks of naturally-fractured-carbonate reservoirs. © 2019, Universidad 
Autonoma Metropolitana Iztapalapa. All rights reserved. 
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Nonlocal electrodynamics of homogenized metal-dielectric photonic crystals 

Konovalenko A., Reyes-Avendanõ J.A., Méndez-Blas A., Cervera F., Myslivets E., Radic S., Sánchez-
Dehesa J., Pérez-Rodríguez F. 

Article 

The nonlocal effective permittivity tensor for photonic crystals (PCs), having dielectric and metallic 
inclusions in the unit cell, is calculated and analyzed within the homogenization theory based on 
the Fourier formalism and the form-factor division approach. A method allowing us to extract the 
effective bianisotropic metamaterial parameters (permeability and chirality) from the wave vector 
dependence of the nonlocal effective dielectric response is proposed. Both the original nonlocal 
dielectric response parameters and the new bianisotropic metamaterial ones reproduce the 
photonic band structure of the artificial crystal far beyond the long wavelength limit and for a wide 
class of metal-dielectric structures. To calculate the optical spectra (reflection and transmission) of 
finite-size PC, the nonlocal homogenization approach is extended with the method of expansion 
into photonic bulk-modes (Bloch waves). The application of the developed theory is illustrated 
with well-known forms of metallic inclusions (slabs, thin wires, split-ring resonators) and 
experimentally confirmed with novel designs based on metallic crosses. © 2019 IOP Publishing 
Ltd. 
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Non-syndromic cleft lip with or without cleft palate: Genome-wide 
association study in Europeans identifies a suggestive risk locus at 16p12.1 

and supports SH3PXD2A as a clefting susceptibility gene 

van Rooij I.A.L.M., Ludwig K.U., Welzenbach J., Ishorst N., Thonissen M., Galesloot T.E., 
Ongkosuwito E., Bergé S.J., Aldhorae K., Rojas-Martinez A., Kiemeney L.A.L.M., Vermeesch J.R., 

Brunner H., Roeleveld N., Devriendt K., Dormaar T., Hens G., Knapp M., 

Article 

Non-syndromic cleft lip with or without cleft palate (nsCL/P) ranks among the most common 
human congenital malformations, and has a multifactorial background in which both exogenous 
and genetic risk factors act in concert. The present report describes a genome-wide association 
study (GWAS) involving a total of 285 nsCL/P patients and 1212 controls from the Netherlands and 
Belgium. Twenty of the 40 previously reported nsC/LP susceptibility loci were replicated, which 
underlined the validity of this sample. SNV-based analysis of the data identified an as yet 
unreported suggestive locus at chromosome 16p12.1 (p-value of the lead SNV: 4.17 × 10−7). This 
association was replicated in two of three patient/control replication series (Central European and 
Yemeni). Gene analysis of the GWAS data prioritized SH3PXD2A at chromosome 10q24.33 as a 
candidate gene for nsCL/P. To date, support for this gene as a cleft gene has been restricted to 
data from zebrafish and a knockout mouse model. The present GWAS was the first to implicate 
SH3PXD2A in non-syndromic cleft formation in humans. In summary, although performed in a 
relatively small sample, the present GWAS generated novel insights into nsCL/P etiology. © 2019 
by the authors. Licensee MDPI, Basel, Switzerland. 
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Northbound border crossings from Mexico to the U.S. and the peso/dollar 
exchange rate 

Cabral R., Mollick A.V., Saucedo E. 

Article 

This paper examines the northbound crossings of personal vehicles from Mexico to the U.S. A 
monthly dataset, from January 1997 to September 2018, is implemented for panel data methods 
with heterogeneous slopes. Controlling for national economic conditions, local labor markets, and 
dummy variables, the major results are as follows. First, when the peso depreciates against the 
U.S. dollar, Mexicans' purchasing power declines, and they travel less for shopping and leisure. 
Second, economic fundamentals are robust: border crossings increase not only when the Mexican 
economy grows faster than the U.S., but also when unemployment in major U.S. urban areas 
declines. © 2019 Elsevier Ltd 
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Novel Approach for Weighting in the Geographic Information System 
Focused on a Multistakeholder Problem: Case for the Residual Biomass 

Processing System 

Santibañez-Aguilar J.E., Flores-Tlacuahuac A., Lozano-Garciá D.F., Lozano F.J. 

Article 

Recently, geographic information system (GIS) tools have been used to determine suitable 
locations on different manufacturing systems. Commonly, GIS tools assign weights to diverse 
geographical layers, where weights are assigned by knowledge experts as well as methods such as 
the analytical hierarchy process and the best worst method. However, most of the methodologies 
to assign weights are based on subjective criteria. Thus, this work proposes a novel approach for 
determining weights in a GIS methodology based on a multistakeholder approach to address the 
lack of methodologies to determine weights in GIS approaches. Our proposal consists of a 
multiobjective optimization problem considering several cases proposed by stakeholders, which 
are based on previously obtained GIS models. Consequently, weights are determined via a 
multiobjective approach to find the trade-off between satisfaction and global suitability. We 
applied the proposed methodology in a case study for Mexico focused on determining locations of 
a biomass supply chain. Results show that it is not possible to reach the maximum satisfaction 
level for each of the stakeholders simultaneously. Nevertheless, we generated a Pareto curve to 
show the compromise between suitability and satisfaction, which could be an extra tool for the 
decision-making process. Copyright © 2019 American Chemical Society. 
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Novel triamcinolone acetonide-loaded liposomal topical formulation 
improves contrast sensitivity outcome after femtosecond laser-assisted 

cataract surgery 

Gonzalez-De La Rosa A., Navarro-Partida J., Altamirano-Vallejo J.C., Jauregui-Garcia G.D., Acosta-
Gonzalez R., Ibanez-Hernandez M.A., Mora-Gonzalez G.F., Armendáriz-Borunda J., Santos A. 

Article 

Purpose: To assess visual results, macular modifications, and the incidence of clinically significant 
macular edema (CSME) in patients using a topical triamcinolone acetonide-loaded liposomal 
formulation (TA-LF) after femtosecond laser-assisted cataract surgery (FLACS). Methods: Fifty-six 
eyes after FLACS were selected. Twenty-eight eyes in the combined therapy group (P + N) were 
treated with prednisolone 1% and nepafenac 0.1% for 21 days postoperatively, whereas 28 eyes in 
the TA-LF group received a liposomal formulation containing 2 mg/mL of TA (0.2%) for the same 
period of time. Follow-up visits at 1 day, 6 weeks, and 12 weeks after surgery consisted of visual 
acuity, contrast sensitivity (CS), central foveal thickness (CFT), total macular volume (TMV) 
measurements, and the detection of CSME. Results: CS improved in the TA-LF group (basal value: 
1.087 ± 0.339 vs. 1.276 ± 0.147 at week 12, P = 0.0346), whereas in the P + N group, CS was not 
different from the baseline (basal value: 1.130 ± 0.331 vs. 1.274 ± 0.133 at week 12, P = 0.1276). 
There were similar increases in postoperative CFT and TMV in both groups. CFT and TMV 
significantly correlate with CS only in the TA-LF group. The r2 for CFT and CS was 0.1963 (P = 
0.0206), whereas the r2 for TMV and CS was 0.3615 (P = 0.0007) at 12 weeks. No difference was 
observed in the incidence of CSME between the groups. Conclusion: TA-LF is associated with 
better CS outcomes compared to combined therapy after FLACS. © Alejandro Gonzalez-De la Rosa 
et al. 2019; Published by Mary Ann Liebert, Inc. 
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Novel Triamcinolone Acetonide-Loaded Liposomes Topical Formulation for 
the Treatment of Cystoid Macular Edema after Cataract Surgery: A Pilot 

Study 

Gonzalez-De La Rosa A., Navarro-Partida J., Altamirano-Vallejo J.C., Hernandez-Gamez A.G., 
Garcia-Bañuelos J.J., Armendariz-Borunda J., Santos A. 

Article 

Purpose: To report tolerability, safety, and efficacy of a topical triamcinolone acetonide-loaded 
liposomes formulation (TA-LF) in targeting the macular area in patients with refractory 
pseudophakic cystoid macular edema (PCME). Methods: For tolerability, safety and efficacy 
evaluation, 12 eyes of 12 patients with refractory PCME were exposed to one drop of TA-LF (TA at 
0.2%) every 2 h for 90 days or until best-corrected visual acuity (BCVA) was achieved. Intraocular 
pressure (IOP), slit lamp examination, and central foveal thickness (CFT) were analyzed at every 
visit. Results: Patients with refractory PCME under TA-LF therapy showed a significant 
improvement in BVCA and CFT without significant IOP modification (P = 0.94). On average CFT 
decreased to 206.75 ± 135.72 μm and BCVA improved to 20.08 ± 10.35 letters (P < 0.0005). BCVA 
was achieved at 10.58 ± 6.70 weeks (range 2-18). TA-LF was well tolerated in all cases. Neither 
ocular surface abnormalities nor adverse events were recorded. Conclusion: TA-LF was well 
tolerated and improved BCVA and CFT on patients with refractory PCME. © 2019, Mary Ann 
Liebert, Inc. 
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Numerical experiments on the Fabry–Perot transmission resonances in 
spatially dispersive metal–dielectric multilayers 

Iakushev D., Lopez-Aguayo S. 

Article 

We study the transmission of electromagnetic waves through regular metal–dielectric arrays, 
where the metal layers are spatially dispersive and the dielectric layers are media with Kerr-type 
nonlinearity. We develop an algorithm for determining the electromagnetic field distribution and 
show that the transmission spectra of multilayers can change significantly in the presence of even 
a relatively weak nonlinearity, resulting in multiple possible states of the transmitted 
electromagnetic field. Similarly, we report that spatial dispersion of metal layers leads to 
suppression of the nonlinear effects of the dielectric ones, reducing the possible number of 
different states of the transmitted electromagnetic field. © 2019 Optical Society of America. 
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Numerical modelling of heavy metal dynamics in a river-lagoon system 

Torres-Bejarano F., Couder-Castañeda C., Ram-Rez-León H., Hernández-Gómez J.J., Rodr-Guez-
Cuevas C., Herrera-Díaz I.E., Barrios-Piña H. 

Article 

This paper describes the development of a two-dimensional water quality model that solves 
hydrodynamic equations tied to transport equations with reactions mechanisms inherent in the 
processes. This enables us to perform an accurate assessment of the pollution in a coastal 
ecosystem. The model was developed with data drawn from the ecosystem found in Mexico's 
southeast state of Tabasco. The coastal ecosystem consists of the interaction of El Yucateco lagoon 
with Chicozapote and Tonalá rivers that connect the lagoon with the Gulf of Mexico.The results of 
pollutants transport simulation in the coastal ecosystem are presented, focusing on toxic 
parameters for two hydrodynamic scenarios: wet and dry seasons. As it is of interest in the zone, 
the transport of four metals is studied: Cadmium, Chromium, Nickel, and Lead. In order to address 
these objectives, a self-posed mathematical problem is solved numerically, which is based on the 
measured data.The performed simulations show how to characterise metals transport with an 
acceptable accuracy, agreeing well with measured data in total concentrations in four control 
points along the water body. Although for the accurate implementation of the hydrodynamic-
based water qualitymodel herein presented boundary (geometry, tides, wind, etc.) and initial 
(concentrations measurements) conditions are required, it poses an excellent option when the 
distribution of solutes with high accuracy is required, easing environmental, economic, and social 
management of coastal ecosystems. It ought to be remarked that this constitutes a robust 
differential equation-based water quality model for the transport of heavy metals. Models with 
these characteristics are not common to be found elsewhere. © 2019 F. Torres-Bejarano et al. 
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Nutraceutical Potential of Five Mexican Brown Seaweeds 

Múzquiz De La Garza A.R., Tapia-Salazar M., Maldonado-Muñiz M., De La Rosa-Millán J., Gutiérrez-
Uribe J.A., Santos-Zea L., Barba-Dávila B.A., Ricque-Marie D., Cruz-Suárez L.E. 

Article 

In search of pharmaceutically active products to control type 2 diabetes, five brown seaweeds 
(Silvetia compressa, Cystoseira osmundacea, Ecklonia arborea, Pterygophora californica, and 
Egregia menziesii) from the Northwest Mexican Pacific coast were investigated. Proximate 
composition and total polyphenol content (TPC) as phloroglucinol equivalents (PGE) were 
determined for the five seaweed powders and their respective hydroethanolic (1: 1) extracts. 
Extracts were screened for their radical scavenging activity (DPPH and ORAC) and glycosidase 
inhibitory activity. HPLC-DAD, HPLC-MS-TOF, and ATR-FT-IR methodologies were used to identify 
the most abundant phlorotannins and sulfated polysaccharides in the extracts. Hydroethanolic 
extracts contained minerals (17 to 59% of the dry matter), proteins (4 to 9%), ethanol-insoluble 
polysaccharides (5.4 to 53%), nitrogen-free extract (NFE) (24.4 to 70.1%), lipids (5 to 12%), and TPC 
(2.6 to 47.7 g PGE per 100 g dry extract). S. compressa and E. arborea dry extracts presented the 
lowest ash content (26 and 17%, respectively) and had some of the highest phenolic (47.7 and 
15.2 g PGE per 100 g extract), NFE (57.3 and 70.1%), and soluble polysaccharide (19.7 and 53%) 
contents. S. compressa and E. arborea extracts had the highest antioxidant activity (IC50 DPPH 1.7 
and 3.7 mg mL-1; ORAC 0.817 and 0.801 mmol Trolox equivalent/g extract) and the highest α-
amylase and α-glucosidase inhibitory capacities (IC50 940 and 1152 μg mL-1 against α-amylase and 
194 and 647 μg mL-1 against α-glucosidase). The most abundant phlorotannins identified in the 
extracts were phloretol, fucophloroethol, and two- and three-phloroglucinol unit (PGU) 
phlorotannins. Laminarin, fucoidan, and alginate were among the sulfated polysaccharides 
identified in the extracts. The bioactivities of S. compressa and E. arborea extracts were mainly 
related with their contents of three PGU phlorotannins and sulfated polysaccharides (e.g., 
fucoidan, laminarin, and alginate). These results suggest S. compressa and E. arborea are potential 
candidates for food products and nutraceutical and pharmaceutical preparations, and as additives 
for diabetes management. © 2019 Ana Rocío Múzquiz de la Garza et al. 
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Omics-driven identification and elimination of valerolactam catabolism in 
Pseudomonas putida KT2440 for increased product titer 

Thompson M.G., Valencia L.E., Blake-Hedges J.M., Cruz-Morales P., Velasquez A.E., Pearson A.N., 
Sermeno L.N., Sharpless W.A., Benites V.T., Chen Y., Baidoo E.E.K., Petzold C.J., Deutschbauer 

A.M., Keasling J.D. 

Article 

Pseudomonas putida is a promising bacterial chassis for metabolic engineering given its ability to 
metabolize a wide array of carbon sources, especially aromatic compounds derived from lignin. 
However, this omnivorous metabolism can also be a hindrance when it can naturally metabolize 
products produced from engineered pathways. Herein we show that P. putida is able to use 
valerolactam as a sole carbon source, as well as degrade caprolactam. Lactams represent 
important nylon precursors, and are produced in quantities exceeding one million tons per year 
(Zhang et al., 2017). To better understand this metabolism we use a combination of Random 
Barcode Transposon Sequencing (RB-TnSeq) and shotgun proteomics to identify the oplBA locus as 
the likely responsible amide hydrolase that initiates valerolactam catabolism. Deletion of the 
oplBA genes prevented P. putida from growing on valerolactam, prevented the degradation of 
valerolactam in rich media, and dramatically reduced caprolactam degradation under the same 
conditions. Deletion of oplBA, as well as pathways that compete for precursors L-lysine or 5-
aminovalerate, increased the titer of valerolactam from undetectable after 48 h of production to 
~90 mg/L. This work may serve as a template to rapidly eliminate undesirable metabolism in non-
model hosts in future metabolic engineering efforts. © 2019 
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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 Riemann boundary value problems for null solutions of the two 
dimensional Helmholtz equation 

Bory Reyes J., Abreu Blaya R., Rodríguez Dagnino R.M., Kats B.A. 

Article 

The Riemann boundary value problem (RBVP to shorten notation) in the complex plane, for 
different classes of functions and curves, is still widely used in mathematical physics and 
engineering. For instance, in elasticity theory, hydro and aerodynamics, shell theory, quantum 
mechanics, theory of orthogonal polynomials, and so on. In this paper, we present an appropriate 
hyperholomorphic approach to the RBVP associated to the two dimensional Helmholtz equation in 
R 2 . Our analysis is based on a suitable operator calculus. © 2018, Springer International 
Publishing AG, part of Springer Nature. 
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On the overall polarisation properties of Poincaré beams 

Lopez-Mago D. 

Article 

We analyse the polarisation properties of Poincaré beams. We consider different configurations, 
such as Laguerre-Poincaré (LP), Bessel-Poincaré (BP), and Lambert-Poincaré (LaP) beams. The 
former considers the well-known cylindrical vector beams and full-Poincaré beams produced by a 
collinear superposition of two Laguerre-Gauss beams with orthogonal polarisations. For this 
configuration, we describe the Stokes statistics and overall invariant parameters. Similarly, BP 
beams are produced by the collinear superposition of Bessel beams with orthogonal polarisations. 
We describe their properties under propagation and show that they behave as a free-space 
polarisation attractor transforming elliptical polarisations to linear polarisations. We also propose 
a novel type of full Poincaré pattern, one which is generated by a Lambert projection of the 
Poincaré sphere on the transverse plane, and hence we call them LaP. This configuration, contrary 
to the LP, provides a finite region containing all polarisation states uniformly distributed on the 
Poincaré sphere. © 2019 IOP Publishing Ltd. 
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Open innovation laboratory in electrical energy education based on the 
knowledge economy 

Ponce P., Polasko K., Molina A. 

Article 

Electrical energy systems are facing significant challenges as climate changes, and electric energy 
demands increasingly affect the quality of electrical energy. Since electrical energy impacts social 
and technological conditions, the economy and energy are strongly related. Smart electric grids, in 
particular, require new technologies, products, and skilled human resources. However, innovation 
in electrical systems has been marginal, and skilled human resources are difficult to secure. As a 
result, several open innovation laboratories have been created to promote open technology and 
entrepreneurship among engineering students, who often run the laboratories under the guidance 
of faculty advisors. Such laboratories frequently organize seminars, workshops, hackathons, and 
meetups; however, they largely fail to produce many marketable products, often due to a lack of 
collaboration with other innovative facilities and firms. To improve the quality of services in open 
innovation laboratories, the connection between firms and universities must be appropriately 
defined and developed. To address this problem, this paper proposes a novel concept for an open 
innovation laboratory based on the overlapping of four innovation facilities that is capable of 
changing according to product requirements. This new concept will improve students’ innovation 
and learning processes and promote positive relationships between universities and firms. Also, 
this paper provides new insights into open innovation laboratories that can enhance the quality of 
the innovations produced by universities. Finally, it presents case studies developed at 
Tecnologico de Monterrey to validate the open innovation laboratory concept as an influential 
concept for developing products. © The Author(s) 2019. 
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Open, interdisciplinary and collaborative educational innovation to train in 
energy sustainability through MOOC: perception of competency 

development 

Cachay-Huamán L., Ramírez-Hernández D. 

Article 

This research on open, interdisciplinary and collaborative innovations called, “MOOC (Massive 
Open Online Courses),” analyzes the responses of 2799 participants about their perceptions of 
achieving their professional development goals and the competencies they sought to have 
acquired by the end of the course compared to their expectations at the time of course 
registration. The first four MOOCs analyzed covered topics in Energy Sustainability and were 
offered in 2017–2018 with a total of 17,210 participants. This research used a mixed methodology 
to analyze the responses of the participants of these online courses on energy sustainability 
(offered by the Binational Energy Laboratory Project: https://energialab.tec.mx/). The results show 
that the participants of the MOOC do perceive that they have developed professionally in training 
on energy issues and that they now have open to them new business opportunities and new 
professional relationships. In addition, through successful completion of the MOOC, they have 
strengthened their perseverance and self-study skills as well as the use of information and 
communication technologies. The students’ time management is perceived as one of the principle 
challenges in the learning processes of MOOCs. © 2019, The Author(s). 
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Opportunity motivation and growth aspirations of Mexican entrepreneurs: 
The moderating role of the household income 

Carreón-Gutiérrez J.P., Saiz-álvarez J.M. 

Article 

Framed in the Theory of Planned Behavior, this work analyzes the entrepreneurial growth 
aspirations in efficiency-driven economies and examines the interaction effect of household 
income on the relationship between opportunity entrepreneurship and entrepreneurial growth 
aspirations. We propose a growth aspirations model using GEM (Global Entrepreneurship 
Monitor) data, with two explanatory variables: increased wealth and independence, and a 
moderating variable (household income). Hypotheses were validated with the use of hierarchical 
regression, and we find that that opportunity motivation is positively related to the 
entrepreneurial intention to expand entrepreneurial business activities. A second interesting 
finding of this study is that the independent effects model infers that growth aspirations are 
significantly related to household income. © 2019 by the authors. 
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Optical engineering of polymer materials and composites for simultaneous 
color and thermal management 

Lozano L.M., Hong S., Huang Y., Zandavi H., El Aoud Y.A., Tsurimaki Y., Zhou J., Xu Y., Osgood R.M., 
III, Chen G., Boriskina S.V. 

Article 

Sustainable architecture requires development of new materials with tailored optical, mechanical, 
and thermal properties to provide both aesthetic appeal and energy-saving functionalities. 
Polymers and polymer-based composites emerge as promising lightweight and conformable 
materials whose optical spectra can be engineered to achieve both goals. Here, we report on the 
development of new types of organic-inorganic films composed of ultrahigh molecular weight 
polyethylene with a variety of organic and inorganic nano- and micro-scale inclusions. The films 
simultaneously provide ultra-light weight, conformability, either visual coloring or transparency on 
demand, and passive thermal management via both conduction and radiation. The lightweight 
semi-crystalline polymer matrix yields thermal conductivity exceeding that of many metals, 
allowing for the lateral heat spreading and hot spots mitigation in the cases of partial illumination 
of films by sunlight. It also yields excellent broadband transparency, allowing for the opportunities 
to shape the spectral response of composite materials via targeted addition of inclusions with 
tailored optical spectra. We demonstrate a variety of dark- and bright-colored composite samples 
that exhibit reduced temperatures under direct illumination by sunlight, and outline strategies for 
materials design to further improve material performance. © 2019 Optical Society of America. 
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Optical flow of non-integer order in particle image velocimetry techniques 

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

Article 

High resolution particle image velocimetry (PIV) is an experimental method that has recently 
improved the measurement of particles velocity in flows after the advent of high resolution 
cameras. Nonetheless, the improvement in spatial resolution, the accuracy and performance of 
the velocity measurement techniques developed so far, are prone to improvements by new 
mathematical tools. As the current techniques are based on conventional calculus, the non-integer 
order or fractional calculus is becoming a more attractive technique since it predicts better than 
conventional calculus several phenomena in areas like complex fluids, mechanics and 
electrodynamics, among others. In this article, three main optical flow algorithms used in PIV are 
expressed in terms of fractional calculus for improvement of their performance in velocity 
measurements. The experimental results show the accuracy improvement obtained from the use 
of fractional calculus for velocity measurements. © 2018 Elsevier B.V. 
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Optical sizing of nanoparticles in thin films of nonabsorbing nanocolloids 

Morales-Luna G., García-Valenzuela A. 

Article 

We study an optical method to infer the size of nanoparticles in a thin film of a dilute 
nonabsorbing nanocolloid. It is based on determining the contribution of the nanoparticles to the 
complex effective refractive index of a suspension from reflectivity versus the angle of incidence 
curves in an internal reflection configuration. The method requires knowing only approximately 
the particles’ refractive index and volume fraction. The error margin in the refractive index used to 
illustrate this technique was 2%. The method is applicable to sizing nanoparticles from a few tens 
of nanometers to about 200 nm in radius and requires a small volume of the sample, in the range 
of a few microliters. The method could be used to sense nanoparticle aggregation and is suitable 
to be integrated into microfluidic devices. © 2019 Optical Society of America 
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Optimal crosstalk suppression in multicore fibers 

Jaramillo Ávila B., Torres J.M., de León-Montiel R.J., Rodríguez-Lara B.M. 

Article 

We study propagation in a cyclic symmetric multicore fiber where the core radii randomly 
fluctuate along the propagation direction. We propose a hybrid analytic-numerical method to 
optimize the amplitude and frequency of the fluctuations that suppress power transfer between 
outer and inner cores. This framework allows us to analytically find noise amplitude parameters 
that optimally suppress crosstalk. Our predictions are confirmed by numerical experiments using 
finite difference beam propagation methods for realistic C-band fibers. The analytic part of our 
method is general, provides the optimum fluctuation amplitude independent of the array 
geometry, as long as normal modes can be calculated. It works for both correlated and 
uncorrelated fluctuations allowing its use for any given optical system described by coupled mode 
theory. © 2019, The Author(s). 
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Optimal input design for multi UAVs formation anomaly detection 

Wang-jian H. 

Article 

As the input signal must be informative enough, so that the resulting dataset is enough 
informative to excite the identification experiment for multi UAVs formation anomaly detection. 
Based on our previous work on multi UAVs formation anomaly detection, the optimal input signals 
are designed for two identification strategies, i.e. least squares estimation and improved sparse 
estimation. Using the variance of the asymptotic distribution corresponding to the unknown 
parameters, the common trace operation is chosen to construct one numerical optimization 
problem, whose solution is corresponded to the optimal power spectral. After giving the detailed 
minimization process, we see that the power spectral corresponding to the optimal input signal is 
a constant. In addition, for the sake of completeness, one dynamic programming technique in 
multi UAVs formation anomaly detection is added to complete our early research. Finally, one 
numerical example illustrates the effectiveness of our proposed theories. © 2019 ISA 
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Optimal price and quantity under power demand pattern and non-linear 
holding cost 

San-José L.A., Sicilia J., Cárdenas-Barrón L.E., Gutiérrez J.M. 

Article 

In this work we develop a deterministic inventory model for an item whose demand depends on 
both selling price and time since the last inventory replenishment. More specifically, we assume 
that the demand rate additively combines the effects of selling price and a time-power function. 
Moreover, we consider that the holding cost is a power function of the amount of time that a firm 
holds inventory in stock. The objective is to determine the inventory cycle and the selling price 
that maximize the total inventory profit per unit time. We present an efficient algorithm to solve 
this inventory problem. Some numerical examples are provided to illustrate how the algorithm 
operates. © 2019 Elsevier Ltd 
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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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Optimal Start-up Policies for a Nanofluid-Based Solar Thermal Power Plant 

López-Bautista A.O., Flores-Tlacuahuac A., Nigam K.D.P. 

Article 

Parabolic trough solar thermal power plants use a fluid to transfer thermal energy from captured 
solar radiation to a Rankine cycle to drive a turbine that, coupled to an electrical generator, 
produces electricity. Continuous improvement on their performance will lead these technologies 
to truly compete with either conventional or other forms of renewable energy systems. Nanofluids 
have been proposed as a way to improve heat transfer rates in thermal solar plants. Hence, 
nanofluid thermal solar plants coupled to dynamic optimal operating policies should render 
improved heat transfer characteristics as well as power production. The main objective of this 
work is to obtain optimal start-up policies of such plants using diverse nanofluids (Al2O3-water 
and TiO2-water) compared against pure water as base fluid, focused on power delivery and the 
time required for the system to reach target conditions. For the analysis, the deterministic 
dynamic mathematical model of a previously proposed solar thermal power facility was extended 
to deploy nanofluids for improved capture of solar radiation. Both nonlinear programming and 
mixed-integer nonlinear programming optimization formulations, consisting on energy and mass 
balances, were deployed for the comparison of various start-up scenarios when alternating 
between nanofluids and pure water as the working fluid on the solar collector. Results indicate 
that the TiO2-water nanofluid is the most suitable heat transfer fluid among the ones studied for 
improved heat transfer recovery, and that dynamic optimal control operating policies aid the 
system in reaching better operational conditions rather than when following simple heuristic-
based start-up policies. Copyright © 2019 American Chemical Society. 
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Optimal sustainable water-Energy storage strategies for off-grid systems in 
low-income communities 

Fuentes-Cortés L.F., González-Bravo R., Flores-Tlacuahuac A., Ponce-Ortega J.M. 

Article 

Energy-water supply in low-income rural communities is addressed using a multi-objective model 
for defining the configuration and size of the system. The considered objective functions are 
minimizing the total annual cost, water and land usage, CO2 emissions and maximizing local jobs 
and the social opportunity associated to technological change. The multi-objective strategy meets 
a trade-off solution between economic, environmental and social dimensions which are integrated 
by subsets of objective functions. Strategies for energy-water surplus management based on 
batteries and pumping systems are evaluated. Conflicts between social and economic objectives 
are identified. As Case Study, profiles of energy and water consumption of a rural community from 
Mexico are presented. © 2018 Elsevier Ltd 
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Optimization of energy consumption and surface roughness in slot milling of 
AISI 6061 T6 using the response surface method 

Camposeco-Negrete C., de Dios Calderón-Nájera J. 

Article 

Industrial sectors are looking for reducing their energy consumption due to the concerns on fossil 
fuel depletion and climate change, along with the increasing energy costs. In recent years, 
research on optimizing the energy consumption of machining processes has received significant 
attention as a way to diminish their environmental impact. Milling is a manufacturing process 
widely used. This paper presents an experimental study to optimize the energy consumption 
during slot milling of AISI 6061 T6. Surface roughness and specific energy were selected as the key 
characteristics of the milling process to be studied. The response surface method was employed to 
generate the regression model for the aforementioned variables. Moreover, the desirability 
method was used to obtain the values of the cutting parameters that achieved a minimum value 
of electrical energy consumed during the process by the machine tool and surface roughness. The 
results obtained showed that the approach presented in this work allowed a reduction of the 
energy consumed by the machine tool and a significant improvement with regard to the surface 
roughness. Therefore, the impacts on the environment related to the milling process were 
reduced without compromising the performance and quality of the final product. © 2019, 
Springer-Verlag London Ltd., part of Springer Nature. 
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Optimization of photocrosslinkable resin components and 3D printing 
process parameters 

Guerra A.J., Lammel-Lindemann J., Katko A., Kleinfehn A., Rodriguez C.A., Catalani L.H., Becker 
M.L., Ciurana J., Dean D. 

Article 

The role of 3D printing in the biomedical field is growing. In this context, photocrosslink-based 3D 
printing procedures for resorbable polymers stand out. Despite much work, more studies are 
needed on photocuring stereochemistry, new resin additives, new polymers and resin 
components. As part of these studies it is vital to present the logic used to optimize the amount of 
each resin constituent and how that effects printing process parameters. The present manuscript 
aims to analyze the effects of poly(propylene fumarate) (PPF) resin components and their effect 
on 3D printing process parameters. Diethyl fumarate (DEF), bisacylphosphine oxide (BAPO), 
Irgacure 784, 2-hydroxy-4-methoxybenzophenone (HMB) and, for the first time, in biomedical 3D 
printing, ethyl acetate (EA), were the resin components under investigation in this study. 
Regarding printing process parameters, Exposure Time, Voxel Depth, and Overcuring Depth were 
the parameters studied. Taguchi Design of Experiments was used to search for the effect of 
varying these resin constituent concentrations and 3D printing parameters on the curing behavior 
of 3D printable PPF resins. Our results indicate that resins with higher polymer cross-link density, 
especially those with a higher content of PPF, are able to be printed at higher voxel depth and with 
greater success (i.e., high yield). High voxel depth, as long as it does not sacrifice required 
resolution, is desirable as it speeds printing. Nevertheless, the overall process is governed by the 
correct setup of the voxel depth in relation to overcuring depth. In regards to resin 
biocompatibility, it was observed that EA is more effective than DEF, the material we had 
previously relied on. Our preliminary in vitro cytotoxicity tests indicate that the use of EA does not 
reduce scaffold biocompatibility as measured by standard cytotoxicity testing (i.e., ISO 10993-5). 
We demonstrate a workpath for resin constituent concentration optimization through thin film 
tests and photocrosslinkable process optimization. Statement of Significance: We report here the 
results of a study of photo-crosslinkable polymer resin component optimization for the 3D printing 
of resorbable poly(propylene fumarate) (PPF) scaffolds. Resin additives are initially optimized for 
PPF thin film printing. Once those parameters have been optimized the 3D printing process 
parameters for PPF objects with complex, porous shapes can be optimized. The design of 
experiments to optimize both polymer thin films and complex porous resorbable polymer 
scaffolds is important as a guess and check, or in some cases a systematic method, are very likely 
to be too time consuming to accomplish. Previously unstudied resin components and process 
parameters are reported. © 2019 Acta Materialia Inc. 
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Optoelectronic properties of undoped and Al, B and Ga-doped In2S3 thin 
films grown by CBD on flexible PET/ITO substrates 

Rodríguez-Hernández P.E., Quiñones-Galván J.G., Marasamy L., Morales-Luna M., Santos-Cruz J., 
Arias-Cerón J.S., Zelaya-Angel O., de Moure-Flores F. 

Article 

Undoped and Al, B and Ga-doped In2S3 thin films were deposited on flexible PET/ITO substrates 
using chemical bath deposition by varying the deposition temperatures (60, 70, 80 and 90 °C) and 
growth times (120, 150 and 180 min). Citric acid was used as complexing agent along with indium 
trichloride and thioacetamide as indium and sulfur sources, respectively. The structural, optical 
and electrical properties of In2S3 thin films were analyzed by Raman spectroscopy, UV-Vis 
transmittance spectroscopy and Hall Effect measurement. Structural analysis indicated the 
tetragonal phase of In2S3 films. The optical characterization showed a maximum transmittance of 
80% in the visible region. The band gap energy of In2S3 thin films was tuned from 2.06 to 2.94 eV 
with respect to doping elements and experimental parameters. The electrical characterization 
showed n-type conductivity for both undoped and doped In2S3 thin films along with the resistivity 
values between 1 × 10−2 and 1 × 105 Ωcm. © 2019 Elsevier Ltd 
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Organometallic complexes of carbon nanotori 

del Castillo R.M., Miralrio A., Rios C., Salcedo R. 

Article 

New organometallic complexes of carbon nanotori were designed and theoretically described by 
means of density functional theory. After a systematic structural search, it was found that 
energetically favorable complexes were formed by the metal atoms Cr and Ni, both located at the 
center of a nanotorus with diameter around 5 Å and 120 carbon atoms. The nature of the metal–
nanotorus interaction shows a partial polar–covalent character, different from those found in 
other well-known organometallic compounds. Interactions were studied through molecular 
orbitals and thermodynamic stability. Ten bonds are set up between the metal atom and 
nanotorus, confirmed by electron density topology analysis, showing ten bond critical points 
among the metal atoms and the surrounding carbon atoms. The response of the induced electron 
current caused by a magnetic field perpendicular to the nanotorus was analyzed to explain the 
electron delocalization and aromaticity of the complexes. Only in the case of the chromium 
complex, the electron density is fully delocalized on the whole complex. According to a geometry-
based index of aromaticity, interaction with the metal atom only changes the aromatic character 
of the carbon rings slightly. Also, induced currents were used to elucidate the presence of a 
ferrotoroidal behavior. The isolated nanotorus and its compound with a single Ni atom have well-
defined ferrotoroidal behavior because they present broken symmetries and could help to design 
a topological insulator. Meanwhile, the nanotorus with a Cr atom at the center lacks ferrotoroidal 
behavior as a consequence of the absence of magnetic vortices. [Figure not available: see 
fulltext.]. © 2019, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Oropharyngeal dysphagia in early stages of myotonic dystrophy type 1 

Franco-Guerrero A.A., Márquez-Quiroz L.C., Valadéz-Jiménez V.M., Cortés H., Murillo-Melo N.M., 
Muñoz B., Cisneros B., Magaña J.J. 

Article 

Introduction: Myotonic dystrophy type 1 (DM1) is a multisystemic disorder characterized mainly 
by skeletal muscle alterations. Although oropharyngeal dysphagia is a prominent clinical feature of 
DM1, it remains poorly studied in its early disease stages. Methods: Dysphagia was investigated in 
11 presymptomatic DM1 carriers, 14 patients with DM1 and 12 age-matched healthy controls, by 
using fiberoptic endoscopic evaluation of swallowing (FEES) and clinical scores. Results: Scores for 
the FEES variables, delayed pharyngeal reflex, posterior pooling, and postswallow residue were 
significantly greater in patients with DM1 and in presymptomatic DM1 carriers than in healthy 
controls (P < 0.05); oropharyngeal dysfunction was more severe in patients than in 
presymptomatic carriers. Penetration/aspiration was found altered exclusively in patients with 
DM1 (P < 0.05). Discussion: Swallowing dysfunction occurs in presymptomatic DM1 carriers. 
Timely diagnosis of dysphagia in preclinical stages of the disease will aid in the timely management 
of presymptomatic carriers, potentially preventing medical complications. Muscle Nerve, 2019. © 
2019 Wiley Periodicals, Inc. 
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Outsourcing Rework of Imperfect Items in the Economic Production Quantity 
(EPQ) Inventory Model with Backordered Demand 

Taleizadeh A.A., Sari-Khanbaglo M.P., Cardenas-Barron L.E. 

Article 

This paper deals with an economic production quantity (EPQ) model with imperfect items and 
backordered demand. The manufacturing system is imperfect and generates a fraction of 
imperfect items, which is a random variable with a distribution function known. All manufactured 
items are screened and the imperfect items are identified. The rework of imperfect items cannot 
be done in the same manufacturing system. The company decides to outsource the rework in a 
repair store. Therefore, after the screen period all imperfect items are withdrawn and sent to the 
repair store; and at the end of the reparation process all the repaired items come back to the 
company and are received by the inventory. There are three cases that can occur depending on 
when the repaired items enter the inventory. Numerical examples and sensitivity analysis are 
presented to show the applicability of the three cases of the proposed inventory model. © 2013 
IEEE. 
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Oxidation of flame retardant tetrabromobisphenol a by a biocatalytic 
nanofiber of chloroperoxidase 

García-Zamora J.L., Santacruz-Vázquez V., Valera-Pérez M.Á., Moreira M.T., Cardenas-Chavez D.L., 
Tapia-Salazar M., Torres E. 

Article 

Background: Tetrabromobisphenol (TBBPA), a flame retardant compound, is considered a 
ubiquitous pollutant, with potential impact on the environment and human health. Several 
technologies have been applied to accelerate its degradation and minimize environmental 
impacts. Due to its aromaticity character, peroxidase enzymes may be employed to carry out its 
transformation in mild conditions. Therefore, the purpose of this work was to determine the 
capacity of the enzyme chloroperoxidase (CPO) to oxidize TBBPA in several water samples. 
Methods: The oxidation capacity of CPO was evaluated in catalytic conditions using water samples 
from surface and groundwater, as well as effluents from wastewater treatment plants. The 
biocatalytic performance of CPO was improved due to its immobilization on nanofibers composed 
of polyvinyl alcohol and chitosan (PVA/chitosan). Results: Free and immobilized CPO were able to 
transform more than 80% in short reaction times (60 min); producing more biodegradable and less 
toxic products. Particularly, the immobilized enzyme was catalytically active in a wider range of pH 
than the free enzyme with the possibility of reusing it up to five times. Conclusions: The 
biocatalytic oxidation of TBBPA under environmental conditions is highly efficient, even in complex 
media such as treated effluents of wastewater treatment plants. © 2019, by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Parallel authoritarian powers: an explanation of Mexico’s authoritarian 
regime breakdown 

Hernández Company J.A. 

Article 

Many scholars suggest that dominant parties enhance authoritarian regime resiliency by 
regularizing and directing the distribution of spoils, careers, and policy among members of the 
authoritarian coalition. This article challenges this assertion by providing a novel mechanism to 
explain why, under stress, some dominant party regimes are more likely to break down than 
others. The argument posits that an autocracy’s capacity to fend off systemic crises increases 
when elites who control the power to make decisions locate themselves in the same organization 
(for example, the military, the bureaucracy, a political party) as elites in charge of implementing 
these decisions. If elites of these types locate in different organizations (what I refer to as a 
“parallel power” arrangement), in the face of systemic adversities elite collective action suffers 
and, consequently, regime resiliency decreases. I illustrate the applicability of the argument in the 
case of Mexico’s party-based autocracy. The stability of this regime was fatally damaged when, in 
the presence of systemic challenges in the 1980s and 1990s, the state’s bureaucracy–in charge of 
making decisions–decided to enact economic and electoral policies against the wishes of the elites 
in the dominant party, who were in charge of implementing many of these decisions. © 2018, © 
2018 Informa UK Limited, trading as Taylor & Francis Group. 
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Parametric modeling of biomimetic cortical bone microstructure for additive 
manufacturing 

Robles-Linares J.A., Ramírez-Cedillo E., Siller H.R., Rodríguez C.A., Martínez-López J.I. 

Article 

In this work we present a novel algorithm for generating in-silico biomimetic models of a cortical 
bone microstructure towards manufacturing biomimetic bone via additive manufacturing. The 
software provides a tool for physicians or biomedical engineers to develop models of cortical bone 
that include the inherent complexity of the microstructure. The correspondence of the produced 
virtual prototypes with natural bone tissue was assessed experimentally employing Digital Light 
Processing (DLP) of a thermoset polymer resin to recreate healthy and osteoporotic bone tissue 
microstructure. The proposed tool was successfully implemented to develop cortical bone 
structure based on osteon density, cement line thickness, and the Haversian and Volkmann 
channels to produce a user-designated bone porosity that matches within values reported from 
literature for these types of tissues. Characterization of the specimens using a Scanning Electron 
Microscopy with Focused Ion Beam (SEM/FIB) and Computer Tomography (CT) revealed that the 
manufacturability of intricated virtual prototype is possible for scaled-up versions of the tissue. 
Modeling based on the density, inclination and size range of the osteon and Haversian and 
Volkmann's canals granted the development of a dynamic in-silico porosity (13.37-21.49%) that 
matches with models of healthy and osteoporotic bone. Correspondence of the designed porosity 
with the manufactured assessment (5.79-16.16%) shows that the introduced methodology is a 
step towards the development of more refined and lifelike porous structures such as cortical bone. 
Further research is required for validation of the proposed methodology model of the real bone 
tissue and as a patient-specific customization tool of synthetic bone. © 2019 by the authors. 
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Pattern-based and visual analytics for visitor analysis on websites 

Cervantes B., Gómez F., Monroy R., Loyola-González O., Medina-Pérez M.A., Ramírez-Márquez J. 

Article 

In this paper, We present how we combined visualization and machine learning techniques to 
provide an analytic tool for web log data.We designed a visualization where advertisers can 
observe the visits to their different pages on a site, common web analytic measures and individual 
user navigation on the site. In this visualization, the users can get insights of the data by looking at 
key elements of the graph. Additionally, we applied pattern mining techniques to observe 
common trends in user segments of interest. © 2019 by the authors. 
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Patterns of ANA+ B cells for SLE patient stratification 

Suurmond J., Atisha-Fregoso Y., Barlev A.N., Calderon S.A., Mackay M.C., Aranow C., Diamond B. 

Article 

IgG antinuclear antibodies (ANAs) are a dominant feature of several autoimmune diseases. We 
previously showed that systemic lupus erythematosus (SLE) is characterized by increased ANA+ 
IgG plasmablasts/plasma cells (PCs) through aberrant IgG PC differentiation rather than an 
antigen-specific tolerance defect. Here, we aimed to understand the differentiation pathways 
resulting in ANA+ IgG PCs in SLE patients. We demonstrate distinct profiles of ANA+ antigen-
experienced B cells in SLE patients, characterized by either a high frequency of PCs or a high 
frequency of IgG+ memory B cells. This classification of SLE patients was unrelated to disease 
activity and remained stable over time in almost all patients, suggesting minimal influence of 
disease activity. A similar classification applies to antigen-specific B cell subsets in mice following 
primary immunization with T-independent and T-dependent antigens as well as in lupus-prone 
mouse models (MRL/lpr and NZB/W). We further show that, in both lupus-prone mice and SLE 
patients, the classification correlates with the serum autoantibody profile. In this study, we 
identified B cell phenotypes that we propose reflect an extrafollicular pathway for PC 
differentiation or a germinal center pathway, respectively. The classification we propose can be 
used to stratify patients for longitudinal studies and clinical trials. © 2019 American Society for 
Clinical Investigation. All rights reserved. 
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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. © 2019, ICROS, 
KIEE and Springer. 
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PD–PID controller for delayed systems with two unstable poles: a frequency 
domain approach 

Novella-Rodríguez D.F., Cuéllar B.D.M., Márquez-Rubio J.F., Hernández-Pérez M.Á., Velasco-Villa 
M. 

Article 

This paper deals with the stability problem of linear delayed systems containing two unstable real 
poles by means of PD controllers. The analysis presented is based on frequency domain 
techniques. Necessary and sufficient conditions for the existence of stabilising controllers are 
given in terms of the parameters of the system and the time delay size. The main result is 
extended to delayed systems with two unstable poles and n stable real poles. PID controllers are 
also considered in order to control the studied systems, obtaining similar stability conditions. 
Numerical examples are presented in order to illustrate the control performance. © 2017, © 2017 
Informa UK Limited, trading as Taylor & Francis Group. 
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PEDIA: prioritization of exome data by image analysis 

Hsieh T.-C., Mensah M.A., Pantel J.T., Aguilar D., Bar O., Bayat A., Becerra-Solano L., Bentzen H.B., 
Biskup S., Borisov O., Braaten O., Ciaccio C., Coutelier M., Cremer K., Danyel M., Daschkey S., Eden 

H.D., Devriendt K., Wilson S., Douzgou S., Đukić D., 

Article 

Purpose: Phenotype information is crucial for the interpretation of genomic variants. So far it has 
only been accessible for bioinformatics workflows after encoding into clinical terms by expert 
dysmorphologists. Methods: Here, we introduce an approach driven by artificial intelligence that 
uses portrait photographs for the interpretation of clinical exome data. We measured the value 
added by computer-assisted image analysis to the diagnostic yield on a cohort consisting of 679 
individuals with 105 different monogenic disorders. For each case in the cohort we compiled 
frontal photos, clinical features, and the disease-causing variants, and simulated multiple exomes 
of different ethnic backgrounds. Results: The additional use of similarity scores from computer-
assisted analysis of frontal photos improved the top 1 accuracy rate by more than 20–89% and the 
top 10 accuracy rate by more than 5–99% for the disease-causing gene. Conclusion: Image analysis 
by deep-learning algorithms can be used to quantify the phenotypic similarity (PP4 criterion of the 
American College of Medical Genetics and Genomics guidelines) and to advance the performance 
of bioinformatics pipelines for exome analysis. © 2019, The Author(s). 
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Perceived value from immersion educational experience for the development 
of transversal competences: i Week [Valor percibido de una experiencia de 

inmersión educativa para el desarrollo de competencias trasversales: Semana 
i] 

Olivares Olivares S.L., Adame Torres E., Avila Palet J.E., Turrubiates Corolla M.L., López Cabrera 
M.V., Valdez-García J.E. 

Article 

Introduction: Educational institutions currently have the responsibility to educate students, not 
only as experts in their disciplines, but also with transversal competences to support them in 
future professional and personal environments. The School of Medicine and Health Sciences and 
Technology of Monterrey, as part of its Educational Tec21 Model, has established total immersion 
challenging activities during the i Week, as one of the initiatives to develop transversal 
competencies for undergraduate programs. Objective: To identify the perceived value of i Week 
by the students in the development of Tec21 Model transversal competences at individual, 
interpersonal, organisational, and systemic level. Methodology: A quantitative, descriptive, cross-
sectional and non-experimental method was conducted using 2 specifically designed 
questionnaires for self-reflection on the competences of the Tec21 Model. The first one measured 
the expectations and preferences of the students as a pre-test. The second one measured the 
achievements of i Week as a post-test. Focus groups and reliability tests were used for validation. 
The perceived value is calculated as the difference between the results of the pre-test and post-
test. Results: Individual and interpersonal competences were considered with a significant 
perceived value by students during i Week. Conclusions: It becomes essential to reconsider the 
design of activities to add value to organizations and society in general. © 2018 Elsevier España, 
S.L.U. 
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Perceptions and reasons for legume consumption in Mexico 

Monge A., Macias L., Campos H., Lajous M., Mattei J. 

Article 

Purpose: Legume consumption has decreased in Mexico as part of a global nutrition transition that 
has shifted the intake of healthy traditional foods to more processed unhealthy foods. This study 
aims to assess preferences and patterns of legumes consumption, attitudes toward legumes and 
reasons to consume legumes among adults in Mexico City. Design/methodology/approach: A 
convenience sample of 86 adult participants living in the Mexico City region completed 
interviewer–administered surveys. Findings: The participants had an average age of 42.9 years (SD 
13.5) and 51.2 per cent were women. Most reported consuming legumes = 1/week (59.5 per cent) 
and =1/3 cup/meal (52.4 per cent) and using corn tortillas to accompany legumes (83.3 per cent). 
Participants reported consuming 7 out of 15 types of legumes probed, of which black beans (96 
per cent), lentils (79 per cent) and garbanzo beans (64 per cent) were more frequently consumed. 
Participants had positive (vs negative) perceptions about legumes’ taste (96 per cent), nutritional 
value (88 per cent), tradition (80 per cent), cost (75 per cent), availability (75 per cent) and health 
effect (73 per cent), but not for their digestive effect (37 per cent). The main reasons for 
participants to currently consume legumes were their taste (93 per cent), nutritional value (49 per 
cent) and affordable cost (48 per cent); whereas main reasons for potentially consuming more 
legumes were their nutritional value (63 per cent) and health effect (64 per cent). Practical 
implications: Legume intake in Mexico is lower than the recommended 1.5-2 servings per day (1 
serving = 1/2 cup), despite favorable perceptions and reasons to consume them. The identified 
characteristics, attitudes and reasons for consuming legumes could inform interventions to 
increase intake of this traditional food in Mexico. Originality/value: Studies on attitude and 
reasons for food consumption are seldom conducted, yet they are valuable in shaping tailored 
strategies for eating behavior change. © 2019, Emerald Publishing Limited. 
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Performance evaluation and interference characterization of wireless sensor 
networks for complex high-node density scenarios 

Echarri M.C., Azpilicueta L., Iturri P.L., Aguirre E., Falcone F. 

Article 

The uncontainable future development of smart regions, as a set of smart cities’ networks 
assembled, is directly associated with a growing demand of full interactive and connected 
ubiquitous smart environments. To achieve this global connection goal, large numbers of 
transceivers and multiple wireless systems will be involved to provide user services and 
applications anytime and anyplace, regardless the devices, networks, or systems they use. 
Adequate, efficient and effective radio wave propagation tools, methodologies, and analyses in 
complex indoor and outdoor environments are crucially required to prevent communication 
limitations such as coverage, capacity, speed, or channel interferences due to high-node density or 
channel restrictions. In this work, radio wave propagation characterization in an urban indoor and 
outdoor wireless sensor network environment has been assessed, at ISM 2.4 GHz and 5 GHz 
frequency bands. The selected scenario is an auditorium placed in an open free city area 
surrounded by inhomogeneous vegetation. User density within the scenario, in terms of inherent 
transceivers density, poses challenges in overall system operation, given by multiple node 
operation which increases overall interference levels. By means of an in-house developed 3D ray 
launching (3D-RL) algorithm with hybrid code operation, the impact of variable density wireless 
sensor network operation is presented, providing coverage/capacity estimations, interference 
estimation, device level performance and precise characterization of multipath propagation 
components in terms of received power levels and time domain characteristics. This analysis and 
the proposed simulation methodology, can lead in an adequate interference characterization 
extensible to a wide range of scenarios, considering conventional transceivers as well as 
wearables, which provide suitable information for the overall network performance in crowded 
indoor and outdoor complex heterogeneous environments. © 2019 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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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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Phase II clinical trial testing the safety of a humanised monoclonal antibody 
anti-CD20 in patients with heart failure with reduced ejection fraction, ICFEr-

RITU2: Study protocol 

Sánchez-Trujillo L., Jerjes-Sanchez C., Rodriguez D., Panneflek J., Ortiz-Ledesma C., Garcia-Rivas G., 
Torre-Amione G. 

Article 

Introduction Chronic heart failure with reduced ejection fraction (HFrEF) treatment targets 
neurohormonal inhibition; however, our experimental observations and the recent clinical 
evidence in myocardial infarction and heart transplant patients support the anti-inflammatory 
pathway as a potential novel therapeutic target. Therefore, we aimed to assess the safety of 
human monoclonal antibody-CD20 (rituximab) in patients with HFrEF. Methods and analysis We 
designed this protocol according to the Standard Protocol Items: Recommendations for 
Interventional Trials guidelines as a phase II, single-centred, single group and prospective clinical 
trial. We hypothesise that the use of a monoclonal antibody, rituximab, could be a potentially safe 
new agent in HFrEF management. We will include patients with EF≤40%, New York Heart 
Association functional class III/IV and unresponsive to standard treatment. We will use a dosing 
regimen (1000 mg) previously applied to post-transplant patients and patients with rheumatoid 
arthritis with favourable results, aiming to provide supplementary evidence of safety in patients 
with HFrEF. We designed strategies tailored to preserving the integrity of patient safety. The date 
of study initiation will be 29th of May 2019. Ethics and dissemination The following protocol was 
approved by IRB committees, and as a requirement, all patients need to sign an informed consent 
form before being subjected to any procedure prior to the initiation of the study. We are aware 
that the trial will be run in patients who due to their cardiovascular functional class, have reserved 
prognosis, with no known therapy that leads to improvement. Hence, this trial searches to 
establish the safety of an alternative strategy in ameliorating prognosis. Regardless of the study 
outcomes, whether favourable or not, they will be published. If a favourable outcome is 
evidenced, it will prompt performing a phase III, efficacy-based study. Trial registration number 
The trial was approved by the IRB (CONBIOÉTICA-19-CEI-011-20161017 and COFEPRIS-17-CI-19-
039-003), and registered at Clinicaltrials.gov (NCT03332888; Pre-Results). © 2019 Author(s) (or 
their employer(s)). Re-use permitted under CC BY-NC. No commercial re-use. See rights and 
permissions. Published by BMJ. 
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Phenotypic traits of Mexican soybean seeds and their correlation with in vitro 
shoot induction and susceptibility to Agrobacterium infection [Características 
fenotípicas de semillas de soya mexicana y su correlación con la inducción de 

brotes in vitro y c 

Vasquez S.M., García-Lara S., Cardineau G.A. 

Article 

Background and Aims: Soybean regeneration and transformation are considered highly genotype-
specific; however, little is known about desirable seed traits that could be useful indicators of their 
regeneration and transformation capacities. In the present study, eight commercially available 
Mexican soybean varieties, as well as the Jack genotype as a control, were phenotypically 
characterized to determine the seed traits that are important factors for their in vitro performance 
and susceptibility to Agrobacterium tumefaciens infection. Methods: Grain dimensions, seed 
weight, moisture, oil, protein, ash, carbohydrate content and macro and micro elements (Mg, K, 
Ca, P, Na, Mn, Fe, Cu and Zn) were measured and correlated with the corresponding direct shoot 
organogenesis capability and Agrobacterium infection susceptibility using the cotyledonary node 
as explant. Key results: Notably, the ash content was the only important factor that inversely 
correlated with the capacity for shoot organogenesis, whereas carbohydrate and phosphorus 
content were positively correlated with susceptibility to Agrobacterium infection. The best 
response in terms of multiple shoot formation and Agrobacterium transient transformation was 
observed with the soybean varieties Huasteca-100, Nainari and Suaqui-86, which have lower ash 
content and a higher carbohydrate and phosphorus content. Conclusions: In most reported 
studies, seed phenotypic traits have been overlooked as factors that influence their regeneration 
and transformation potential. In the present study, we present evidence of associations between 
some specific seed traits and regeneration and transient transformation of soybean. © 2019 
Instituto de Ecologia.Antecedentes y Objetivos: La regeneración y transformación de soya son 
consideradas altamente genotipoespecíficas; sin embargo, muy poco se sabe acerca de rasgos 
deseables de la semilla que pudieran ser indicadores útiles de sus capacidades de regeneración y 
transformación. En el presente estudio, ocho variedades de soya mexicanas comercialmente 
disponibles, así como el genotipo Jack como control, se caracterizaron fenotípicamente con el fin 
de determinar qué características de la semilla son factores importantes para su desempeño in 
vitro y su susceptibilidad de infección por Agrobacterium tumefaciens. Métodos: Se midieron las 
dimensiones del grano, el peso de semilla, contenido de humedad, aceite, proteína, cenizas, 
carbohidratos, así como el contenido de macro y microelementos (Mg, K, Ca, P, Na, Mn, Fe, Cu y 
Zn) y se correlacionaron con la correspondiente capacidad de organogénesis directa y 
susceptibilidad de infección por Agrobacterium, usando el nodo cotiledonario como explante. 
Resultados clave: Notablemente, el contenido de cenizas fue el único factor importante que se 
correlacionó inversamente con la capacidad de organogénesis, mientras que los contenidos de 
carbohidratos y fósforo se correlacionaron positivamente con la susceptibilidad de infección por 
Agrobacterium. La mejor respuesta en términos de formación de brotes múltiples y 
transformación transitoria con Agrobacterium se observó con las variedades de soya Huasteca-
100, Nainari y Suaqui-86, las cuales tienen un menor contenido de cenizas y un mayor contenido 
de carbohidratos y fósforo. Conclusiones: En la gran mayoría de estudios reportados, se han 



pasado por alto los rasgos fenotípicos de las semillas como posibles factores que influyen en su 
potencial de regeneración y transformación. En el presente estudio, presentamos evidencia de 
asociaciones entre algunos rasgos específicos de las semillas con la regeneración y la 
transformación transitoria de soya. © 2019 Instituto de Ecologia. 
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Phospho-Tau Protein Expression in the Cell Cycle of SH-SY5Y Neuroblastoma 
Cells: A Morphological Study 

Flores-Rodríguez P., Harrington C.R., Wischik C.M., Ibarra-Bracamontes V., Zarco N., Navarrete A., 
Martínez-Maldonado A., Guadarrama-Ortíz P., Villanueva-Fierro I., Ontiveros-Torres M.A., Perry 

G., Alonso A.D., Floran-Garduño B., Segovia J., Luna-Muñoz J. 

Article 

It has been reported that the main function of tau protein is to stabilize microtubules and promote 
the movement of organelles through the axon in neurons. In Alzheimer's disease, tau protein is 
the major constituent of the paired helical filament, and it undergoes post-translational 
modifications including hyperphosphorylation and truncation. Whether other functions of tau 
protein are involved in Alzheimer's disease is less clear. We used SH-SY5Y human neuroblastoma 
cells as an in vitro model to further study the functions of tau protein. We detected 
phosphorylated tau protein as small dense dots in the cell nucleus, which strongly colocalize with 
intranuclear speckle structures that were also labelled with an antibody to SC35, a protein 
involved in nuclear RNA splicing. We have shown further that tau protein, phosphorylated at the 
sites recognized by pT231, TG-3, and AD2 antibodies, is closely associated with cell division. 
Different functions may be characteristic of phosphorylation at specific sites. Our findings suggest 
that the presence of tau protein is involved in separation of sister chromatids in anaphase, and 
that tau protein also participates in maintaining the integrity of the DNA (pT231, prophase) and 
chromosomes during cell division (TG-3). © 2019 - IOS Press and the authors. All rights reserved. 
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Photocatalytic treatment of paracetamol using TiO2 nanotubes: Effect of pH 

Lozano-Morales S.A., Morales G., López Zavala M.Á., Arce-Sarria A., Machuca-Martínez F. 

Article 

Pharmaceuticals are considered among the group of emerging contaminants. Paracetamol is a 
moderate painkiller, which has been detected in ground and surface water. Photodegradation of 
paracetamol at a wavelength of radiation of 254 nm with TiO2 nanotubes was studied by UV-
spectroscopy, HPLC and measurement of the potential zeta in dependence of the solution pH. The 
efficiency of the photodegradation of paracetamol (20 mg L-1) was 99% after 100 min exposure. 
Application of the Langmuir-Hinshelwood equation allowed the evaluation of the rate constant. 
Non-organic by-products were detected under the conditions of the chromatographic analysis. 
The photoreaction was faster at pH 6.5, a value at which adsorption was favored, leading to higher 
efficiency. © 2019 by the authors. 
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Photopolymerizable resins for 3D-printing solid-cured tissue engineered 
implants 

Guerra A.J., Lara-Padilla H., Becker M.L., Rodriguez C.A., Dean D. 

Article 

With the advent of inexpensive and highly accurate 3D printing devices, a tremendous flurry of 
research activity has been unleashed into new resorbable, polymeric materials that can be printed 
using three approaches: hydrogels for bioprinting and bioplotting, sintered polymer powders, and 
solid cured (photocrosslinked) resins. Additionally, there is a race to understand the role of 
extracellular matrix components and cell signalling molecules and to fashion ways to incorporate 
these materials into resorbable implants. These chimeric materials along with microfluidic devices 
to study organs or create labs on chips, are all receiving intense attention despite the limited 
number of polymer systems that can accommodate the biofabrication processes necessary to 
render these constructs. Perhaps most telling is the limited number of photo-crosslinkable, 
resorbable polymers and fabrication additives (e.g., photoinitiators, solvents, dyes, dispersants, 
emulsifiers, or bioactive molecules such as micro-RNAs, peptides, proteins, exosomes, micelles, or 
ceramic crystals) available to create resins that have been validated as biocompatible. Advances 
are needed to manipulate 4D properties of 3D printed scaffolds such as pre-implantation cell 
culture, mechanical properties, resorption kinetics, drug delivery, scaffold surface 
functionalization, cell attachment, cell proliferation, cell maturation, or tissue remodelling; all of 
which are necessary for regenerative medicine applications along with expanding the small set of 
materials in clinical use. This manuscript presents a review of the foundation of the most common 
photopolymerizable resins for solidcured scaffolds and medical devices, namely, polyethylene 
glycol (PEG), poly(D, L-lactide) (PDLLA), poly-e-caprolactone (PCL), and poly(propylene fumarate) 
(PPF), along with methodological advances for 3D Printing tissue engineered implants (e.g., via 
stereolithography [SLA], continuous Digital Light Processing [cDLP], and Liquid Crystal Display 
[LCD]). © 2019 Bentham Science Publishers. 

Guerra A.J., Lara-Padilla H., Becker M.L., Rodriguez C.A., Dean D., (2019). Photopolymerizable resins for 3D-
printing solid-cured tissue engineered implants. Current Drug Targets, vol. 20, pp. 823-838. ISSN: 13894501.



Physical and chemical characterization of oil the from the Tapirira mexicana 
Marchand seed 

Aquino-Bolaños E.N., Cruz-Huerta E., Martín-Del-Campo S.T., Herrera-Meza S., Chávez-Servia J.L., 
Acosta-Mesa H.G., Viveros-Contreras R. 

Article 

In Mexican culture, seeds from endemic plants, such as the Tapirira mexicana Marchand (locally 
known as duraznillo) are consumed. These seeds are eaten ripe, fresh or toasted; however, there 
is no information available about the physical characteristics and chemical composition of this 
seed. The purpose of this study was to determine the physical-chemical characteristics and fatty-
acid profile of oil from T. Mexicana seeds. Seed dimensions and humidity were also determined. In 
the oil, obtained by pressing at 25°C, density, humidity, rancidity, color, saponification number, 
peroxides and acidity index were evaluated. Fatty acid profile was obtained through gas 
chromatography- mass spectrometry. Values of humidity, rancidity, peroxides and acidity index 
were below official standard levels. Linoleic acid concentration was 19 times higher than those 
found in M. integrifolia. T. mexicana oil has functional characteristics beneficial for human 
consumption, and could be used in the food industry. To our knowledge, this is the first report on 
the fatty acid composition of oil from the T. mexicana seed. © 2019 Interciencia Association. All 
rights reserved. 
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Physicochemical characterization, potential antioxidant and hypoglycemic 
activity of polysaccharide from Sargassum pallidum 

Cao C., Li C., Chen Q., Huang Q., Pérez M.E.M., Fu X. 

Article 

A polysaccharide, designated as PSP-1, was isolated and purified from Sargassum pallidum. 
Physicochemical characterization showed that PSP-1 with the average molecular weight of 1.036 × 
106 Da was composed of fucose, arabinose, galactose, glucose, xylose, mannose, galacturonic acid 
and glucuronic acid in a molar ratio of 18.45:2.15:19.06:1.89:16.07:1.00:5.74:20.09. The results of 
antioxidant assays indicated that PSP-1 had good DPPH radical scavenging activity, hydroxyl radical 
scavenging activity, cellular antioxidant activity, and reactive oxygen species inhibition activity, and 
could significantly improve cellular antioxidant enzymes of ABAP-induced HepG2 cell model. The 
results of hypoglycemic assays showed that PSP-1 possessed favorable α-amylase and α-
glucosidase inhibitory activities, and could remarkably enhance glucose consumption, glycogen 
synthesis and the activities of pyruvate kinase and hexokinase in insulin-resistance HepG2 cells. 
The results suggest that PSP-1 can be exploited as a potential antioxidant and hypoglycemic 
candidate for functional and nutraceutical applications. © 2019 Elsevier B.V. 
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Pigmentary mosaicism type hypomelanosis of Ito with hemimegalencephaly 
[Mosaicismo pigmentario del tipo hipomelanosis de Ito con 

hemimegalencefalia] 

Zamudio-Martínez G., Zamudio-Martínez A., Hernández-Arriaga P., Luna-Macías V.B., Rizo-Jiménez 
A. 

Article 

BACKGROUND: The pigmentary mosaicism of the hypomelanosis of Ito type is a low prevalence 
neurocutaneous syndrome characterized by hypochromic lesions in the skin, affecting two or 
more corporal segments, in association with malformations in the central nervous system, 
musculoskeletal system, as well as other organs and systems. In contrast with the other 
neurocutaneous syndromes with well described inheritance patterns, the pigmentary mosaicism 
Ito type does not have any type of inheritance, being its most common presentation the sporadic 
one. This disease affects 1 out of 7,500 newborns, with a mild predominance in females. CLINICAL 
CASE: We present the case of a 4 month old male patient who, since birth, was noted to have 
hypochromic skin lesions in association with a drug resistant epilepsy, as well as imagenological 
findings such as hemimegalencephaly and agiria-paquigiria complexes, evoquing the possible 
diagnosis of a neurocutaneous syndrome, which was later confirmed as a pigmentary mosaicism 
or the hypomelanosis of Ito type, using the diagnostic criteria of Ruiz Maldonado, complemented 
with the histopathological findings in the cutaneous biopsy. © 2019 Instituto Nacional de 
Pediatria. All rights reserved. 
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Plasma protein adsorption on Fe3O4-PEG nanoparticles activates the 
complement system and induces an inflammatory response 

Escamilla-Rivera V., Solorio-Rodríguez A., Uribe-Ramírez M., Lozano O., Lucas S., Chagolla-López A., 
Winkler R., De Vizcaya-Ruiz A. 

Article 

Background: Understanding of iron oxide nanoparticles (IONP) interaction with the body milieu is 
crucial to guarantee their efficiency and biocompatibility in nanomedicine. Polymer coating to 
IONP, with polyethyleneglycol (PEG) and polyvinylpyrrolidone (PVP), is an accepted strategy to 
prevent toxicity and excessive protein binding. Aim: The aim of this study was to investigate the 
feature of IONP adsorption of complement proteins, their activation and consequent 
inflammatory response as a strategy to further elucidate their biocompatibility. Methods: Three 
types of IONP with different surface characteristics were used: bare (IONPbare), coated with PVP 
(IONP-PVP) and PEG-coated (IONP-PEG). IONPs were incubated with human plasma and adsorbed 
proteins were identified. BALB/c mice were intravenously exposed to IONP to evaluate 
complement activation and proinflammatory response. Results: Protein corona fingerprinting 
showed that PEG surface around IONP promoted a selective adsorption of complement 
recognition molecules which would be responsible for the complement system activation. 
Furthermore, IONP-PEG activated in vitro, the complement system and induced a substantial 
increment of C3a and C4a anaphylatoxins while IONP-bare and IONP-PVP did not. In vivo IONP-
PEG induced an increment in complement activation markers (C5a and C5b-9), and 
proinflammatory cytokines (IL-1β, IL-6, TNF-a). Conclusion: The engineering of nanoparticles must 
incorporate the association between complement proteins and nanomedicines, which will 
regulate the immunostimulatory effects through a selective adsorption of plasma proteins and will 
enable a safer application of IONP in human therapy. © 2019 Escamilla-Rivera et al. 
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Platelet inhibition to target reperfusion injury trial: Rationale and study 
design 

Bulluck H., Chan M.H.H., Bryant J.A., Chai P., Chawla A., Chua T.S., Chung Y.-C., Fei G., Ho H.H., Ho 
A.F.W., Hoe A.J., Imran S.S., Lee C.-H., Lim S.H., Liew B.W., Yun P.L.Z., Hock M.O.E., Paradies V., 

Roe M.T., Teo L., Wong A.S., Wong E., Wong P.E., Wats 

Article 

Background: In ST-segment elevation myocardial infarction (STEMI) patients treated with primary 
percutaneous coronary intervention (PPCI), current oral P2Y12 platelet inhibitors do not provide 
maximal platelet inhibition at the time of reperfusion. Furthermore, administration of cangrelor 
prior to reperfusion has been shown in pre-clinical studies to reduce myocardial infarct (MI) size. 
Therefore, we hypothesize that cangrelor administered prior to reperfusion in STEMI patients will 
reduce the incidence of microvascular obstruction (MVO) and limit MI size in STEMI patients 
treated with PPCI. Methods: The platelet inhibition to target reperfusion injury (PITRI) trial, is a 
phase 2A, multi-center, double-blinded, randomized controlled trial, in which 210 STEMI patients 
will be randomized to receive either an intravenous (IV) bolus of cangrelor (30 μg/kg) followed by 
a 120-minute infusion (4 μg/kg/min) or matching saline placebo, initiated prior to reperfusion 
(NCT03102723). Results: The study started in October 2017 and the anticipated end date would be 
July 2020. The primary end-point will be MI size quantified by cardiovascular magnetic resonance 
(CMR) on day 3 post-PPCI. Secondary endpoints will include markers of reperfusion, incidence of 
MVO, MI size, and adverse left ventricular remodeling at 6 months, and major adverse cardiac and 
cerebrovascular events. Summary: The aim of the PITRI trial is to assess whether cangrelor 
administered prior to reperfusion would reduce acute MI size and MVO, as assessed by CMR. © 
2018 Wiley Periodicals, Inc. 
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Polymorphic eruption of pregnancy in Mexico 

Dominguez-Serrano A.J., Quiroga-Garza A., Jacobo-Baca G., De La Fuente-Villarreal D., Gonzalez-
Ramirez R.A., Vazquez-Barragan M.A., Guzman-Lopez A., Elizondo-Omaña R.E., Guzman-Lopez S. 

Article 

Background: Currently, the exact incidence of Polymorphic Eruption of Pregnancy (PEP) in the 
Mexican population is unknown. PEP tends to manifest in the abdomen, primarily in the stretch 
marks caused by distension. It is characterized by severely pruritic urticarial-like papules that 
converge in plaques, extending to the buttocks and proximal thighs. Our study determined its 
incidence, along with other common dermatoses in pregnancy. Methods: Patients between 14 and 
45 years of age were evaluated. In each patient, a complete medical history and physical 
examination was performed with emphasis on skin and adnexa. Patients were followed until the 
end of their pregnancy. Results: A total of 217 women were included. PEP was identified in three 
patients (1.38%), all primigravida, with single fetus pregnancy, and all concluded their pregnancy 
by vaginal delivery. The neonates were 2 females and 1 male. No other gestational pathologies 
were identified. Conclusions: We identified a higher incidence of PEP than reported, without 
association to complications or need for medical management. There may be an association 
between high maternal weight and the presence of PEP, however a larger sample is needed. © 
2018 The International Society of Dermatology 
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Polymorphisms -455G/A and -148C/T and fibrinogen plasmatic level as risk 
markers of coronary disease and major adverse cardiovascular events 

Canseco-Avila L.M., Lopez-Roblero A., Serrano-Guzman E., Aguilar-Fuentes J., Jerjes-Sanchez C., 
Rojas-Martinez A., Ortiz-Lopez R. 

Article 

Some polymorphisms in genes codifying for fibrinogen have been correlated with plasma levels of 
this protein, and several studies reported their associations with acute cardiovascular events. In 
the present study, 118 subjects with unstable and stable coronary diseases were enrolled to 
determinate the associations among fibrinogen gene polymorphisms, plasma fibrinogen levels, 
and major cardiovascular adverse events in a sample of southwestern Mexico. The groups, 
including 81 control subjects, were matched for age, sex, body mass index, and sedentarism. 
Plasma fibrinogen levels and the polymorphisms 455G/A, -148C/T, +1689T/G, and Bcl I of the gene 
of fibrinogen were compared in all groups. Plasma fibrinogen levels (>465 mg/dl) were significant 
in patients with coronary disease. Fibrinogen plasma values>450 mg/dl were associated with 
cardiovascular mortality during the follow-up analysis of the unstable coronary disease group 
(p=0.04). The allelic loads of -455A and -148T were associated with plasma fibrinogen levels>450 
mg/dl (p<0.003 and p=0.03, respectively) and with coronary disease (p=0.016 and p<0.006, 
respectively). The follow-up of posterior events after an acute coronary event showed that the 
genetic load of the -148T allele was associated with major adverse cardiovascular events (RR=1.8, 
95%CI=1.01-3.35, p=0.04). Fibrinogen plasmatic levels>450 mg/dl and the fibrinogen 
polymorphisms -455G/A and 148C/T had association with MACE and coronary disease. This study 
suggests that these gene polymorphisms are associated with cardiovascular risk. © 2019 Luis 
Miguel Canseco-Avila et al. 
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Polyurethane/urea composite scaffolds based on poly(3-hydroxybutyrate-g-
2-amino-ethyl methacrylate) 

González Torres M. 

Article 

In this work, a green composite from poly(3-hydroxybutyrate), or P(3HB), grafted with 2-amino-
ethyl methacrylate, hydroxylated resin and silica nanoparticles was developed. The goal was to 
determine if the new poly(urethane-urea) composite can work as an appropriate substrate for 
biological applications. The mechanism for the polyurea step-growth polymerization was 
proposed. The scaffolds showed an average porosity and degree of swelling of 55% and 7%, 
respectively, as well as a reinforced mechanical strength compared to that of P(3HB). This material 
effectively supported the growth of the mammalian HEK293 cell line, as demonstrated by 
epifluorescence and confocal microscopy. © 2018 
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Postharvest Wounding Stress in Horticultural Crops as a Tool for Designing 
Novel Functional Foods and Beverages with Enhanced Nutraceutical Content: 

Carrot Juice as a Case Study 

Santana-Gálvez J., Santacruz A., Cisneros-Zevallos L., Jacobo-Velázquez D.A. 

Article 

Phenolic compounds have potential to prevent and treat chronic degenerative diseases (CDDs). A 
phenolic-rich carrot juice was produced by the application of wounding stress. The effects of 
wounding intensity, storage, peeling, blanching, filtration, and pasteurization over 
physicochemical, nutritional, nutraceutical, and sensory properties of carrot juice were evaluated. 
Juices from unpeeled carrots had 7% to 40% more minerals, 0.46 to 1.6 less °Brix, and 1.16× more 
titratable acidity. The carrot juice with the highest phenolic content was obtained by cutting 
unpeeled carrots into slices, storing them (48 hr, 15 °C), and blanching them thereafter (80 °C, 6 
min; stressed unpeeled carrot juice, SUCJ). SUCJ had 3,600% more chlorogenic acid, 195% more 
total phenolics, and similar carotenoid content than conventional carrot juice. Sensory evaluation 
of SUCJ was acceptable and willingness to pay increased by providing information about health 
benefits. SUCJ has potential as a functional beverage that could aid in the prevention and 
treatment of CDDs. Practical Application: Consumers are increasingly demanding foods and 
beverages that are healthier, natural, safe, and GMO-free. Abiotic stresses can enhance greatly the 
nutraceutical content of crops without the need of genetic engineering or dangerous chemicals. 
These crops could be used as raw materials to produce foods and beverages of higher 
nutraceutical quality. An easy-to-control abiotic stress is wounding stress, which consists of 
mechanically damaging the plant tissue (for example, cutting). We applied wounding stress to 
carrot to produce a phenolic-rich carrot juice. This juice could aid in the prevention or treatment 
of chronic degenerative diseases. © 2019 Institute of Food Technologists® 
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Potential improvements to pension funds performance in Mexico 

De La Torre-Torres O.V., Álvarez-García J., Santillán-Salgado R.J., Herrera F.L. 

Article 

Nowadays, the average Mexican pension saver makes a noisy and uninformed investment decision 
of its Public pension fund (AFORE). This is due to AFORE's marketing efforts or back-to-back 
activities. In the present paper, we propose the use of Markov- Switching models, in order to 
measure the AFORE performance in normal (crisis) or low (high) volatility time periods. With these 
measures, we simulated the correspondent fund selection. Our results show improvements in the 
long-term performance in the individuals' pension savings. © 2019 Revista ESPACIOS. 
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Potential land microalgae cultivation in Mexico: From food production to 
biofuels 

Lozano-Garcia D.F., Cuellar-Bermudez S.P., del Rio-Hinojosa E., Betancourt F., Aleman-Nava G.S., 
Parra-Saldivar R. 

Article 

A geographic information system model was built to identify the areas in Mexico with high 
potential for microalgae production. The input data was obtained from diverse national and 
international sources. The model was constructed using multiple criteria for facility siting, 
including the following land characteristics and resources: land use, topographic slope, 
temperature, evaporation, solar radiation, vegetation, water and CO 2 sources, wastewater 
treatment plants, rivers and lakes, cities and roads, natural protected areas, historical sites, 
Ramsar sites, airport locations and geological faults. Various models were constructed by assigning 
weights according to suitability to the data layers. Suitable areas for microalgae production were 
identified in up to 26.8% of the country, equivalent to 526,672 km 2 . Specifically, the states of 
Jalisco, Oaxaca and Veracruz had the largest areas suitable for microalgae cultivation, with a 
potential production of around 9 million Tonnes yr −1 of dry biomass, representing the feasibility 
of microalgae production in the country. © 2019 Elsevier B.V. 
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Potential of Triticale (X Triticosecale Wittmack) Malts for Beer Wort 
Production 

Ambriz-Vidal T.N., Mariezcurrena-Berasain M.D., Heredia-Olea E., Pinzon Martinez D.L., Gutierrez-
Ibañez A.T. 

Article 

Triticale grain, a wheat-rye hybrid mostly used for animal feed, has been recently reported to 
exhibit different trends when used as unmalted or malted grain in the brewing industry. The aim 
of this study was to evaluate the potential of four different triticale lines to evaluate their 
potential for malt production. The four studied triticale malts PM-1, PM-3, PM-6, and PM-8 lines 
yielded an extract content higher than 100% and a diastatic power similar to some barley malts 
(86.19–190.19°L). The produced worts showed a higher percentage of soluble protein, between 
4.56% and 5.66%, with a large viscosity value (∼2.055 cP) reported for this raw material. Two 
triticale malts were selected based on their performance, PM-1 and PM-3, and fermented at 
different percentage combinations with barley malt (0, 30, 50, 70, and 100%). The results revealed 
that the use of 100% triticale malt yielded an acceptable fermentation, with an Apparent 
Attenuation Limit (AAL) of 72%. The optimal triticale-barley malt ratio was 30/70, where 
supplementing triticale malt enriched the extract, enhancing the fermentation. These results 
support the suitability and possible establishment of triticale grain as a brewing crop. © 2019, © 
2019 American Society of Brewing Chemists, Inc. 
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Power and influence under the prohibition of consecutive reelection the case 
of the chamber of deputies of Mexico [Poder e influencia en contextos de 

prohibición de reelección consecutiva: El caso de la cámara de diputados de 
México] 

Ferrel C.V., Domínguez A.D. 

Article 

Party leaders seek candidates with the technical competence and career trajectories necessary to 
allow them to negotiate the legislative process, as well as to collaborate with the party leadership 
in relation to the coordination of both inter-and intra-party affairs. Using data from three 
legislative cycles of the Mexican Chamber of Deputies (2009 to 2016), we seek to explain the 
parliamentary actions of legislators in relation to characteristics such as their gender, mode of 
election, prior experience, and educational, legislative and partisan backgrounds. The objective is 
to identify some of the determinants of institutional power in a sui generis congress conditioned 
by the use of a mixed electoral system and a prohibition on consecutive re-election. The findings 
show that partisan leadership opportunities in the legislative branch tend to favor male legislators, 
those elected from party lists (as opposed to those elected by local majorities), those with 
previous legislative and partisan experience, and those whose political trajectories have seen them 
advance from the local to the national level. © 2019, Pontificia Universidad Catolica de Chile. All 
rights reserved. 
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Power Balancing Approach for Modeling and Stabilization of DC Networks 

Mayo-Maldonado J.C., Valdez-Resendiz J.E., Rosas-Caro J.C. 

Article 

We propose a set of theoretical and practical tools for the stabilization of dc networks. In order to 
do so, we propose a new framework to study the dynamics of dc grids - one that permits the 
combination of power converter models with those impedances - directly in higher-order terms. 
This mathematical setting includes a convenient modeling specification that allows one to analyze 
complex high-gain converter topologies and to develop an energy-based stability analysis for dc 
grids with potential destabilizers such as loads with negative impedance characteristics (e.g., 
constant power loads). We show that instability problems arise due to a power imbalance 
between passive and non-passive loads, hence power balancing is a suitable stabilizing 
mechanism. Moreover, a low-cost hardware solution that ensures stability is provided in the form 
of a lossless (H-bridge) stabilizing filter. The new theoretical results, combined with the proposed 
implementation, offer a low-cost alternative with respect to other (battery/super-capacitor) 
energy-storage-based existing strategies. Experimental results based on a high voltage gain 
quadratic converter feeding multiple non-passive loads are included. © 2010-2012 IEEE. 
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Prediction and optimization of machining time and surface roughness of AISI 
O1 tool steel in wire-cut EDM using robust design and desirability approach 

Camposeco-Negrete C. 

Article 

Wire electrical discharge machining (WEDM) is a non-conventional manufacturing process 
employed by several industries to machine almost any conductive material with high precision. 
The success of this process depends on the correct selection of the cutting parameters to achieve 
key metrics such as high productivity and quality. This paper presents an experimental study to 
optimize the machining time and the surface roughness in wire-cut EDM of AISI O1 tool steel 
under roughing conditions. The signal to noise ratio and the analysis of variance (ANOVA) were 
used to analyze the effects and contributions of four cutting parameters related to the WEDM: 
pulse-on time, pulse-off time, servo voltage, and wire speed, on the aforementioned response 
variables when two different thicknesses of the workpiece material were considered in the 
experimental trials. An L9 orthogonal array was selected to reduce the cost and time needed to 
perform all the experiments. The desirability method was used to perform a multi-objective 
optimization that provided the value of the cutting parameters that achieved a reduction of the 
machining time and the surface roughness at the same time. Servo voltage was the most 
significant factor for minimizing the machining time, followed by the pulse-on time and wire 
speed. For surface roughness, the pulse-off time was the most significant factor for reducing this 
response. The multi-objective optimization provided a reduction of 7.50% for the machining time 
and 1.16% for the surface roughness when compared with the values of the cutting parameters 
commonly used in WEDM of AISI O1 tool steel. This study showed that the methodology 
presented could be of use for any industry that needs to enhance the surface quality and 
productivity of the wire-cut EDM process by reducing the machining time. © 2019, Springer-Verlag 
London Ltd., part of Springer Nature. 
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Prediction interval adjustment for load-forecasting using machine learning 

Zuniga-Garcia M.A., Santamaría-Bonfil G., Arroyo-Figueroa G., Batres R. 

Article 

Electricity load-forecasting is an essential tool for effective power grid operation and energy 
markets. However, the lack of accuracy on the estimation of the electricity demand may cause an 
excessive or insufficient supply which can produce instabilities in the power grid or cause load 
cuts. Hence, probabilistic load-forecasting methods have become more relevant since these allow 
an understanding of not only load-point forecasts but also the uncertainty associated with it. In 
this paper, we develop a probabilistic load-forecasting method based on Association Rules and 
Artificial Neural Networks for Short-Term Load Forecasting (2 h ahead). First, neural networks are 
used to estimate point-load forecasts and the variance between these and observations. Then, 
using the latter, a simple prediction interval is calculated. Next, association rules are employed to 
adjust the prediction intervals by exploiting the confidence and support of the association rules. 
The main idea is to increase certainty regarding predictions, thus reducing prediction interval 
width in accordance to the rules found. Results show that the presented methodology provides a 
closer prediction interval without sacrificing accuracy. Prediction interval quality and effectiveness 
is measured using Prediction Interval Coverage Probability (PICP) and the Dawid-Sebastiani Score 
(DSS). PICP and DSS per horizon shows that the Adjusted and Normal prediction intervals are 
similar. Also, probabilistic and point-forecast Means Absolute Error (MAE) and Root Mean Squared 
Error (RMSE) metrics are used. Probabilistic MAE indicates that Adjusted prediction intervals fail 
by less than 2.5MWalong the horizons, which is not significant if we compare it to the 1.3MWof 
the Normal prediction interval failure. Also, probabilistic RMSE shows that the probabilistic error 
tends to be larger than MAE along the horizons, but the maximum difference between Adjusted 
and Normal probabilistic RMSE is less than 6 MW, which is also not significant. © 2019 by the 
authors. 
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Prediction of incident hypertension and arterial stiffness using the non–
insulin-based metabolic score for insulin resistance (METS-IR) index 

Bello-Chavolla O.Y., Antonio-Villa N.E., Vargas-Vázquez A., Martagón A.J., Mehta R., Arellano-
Campos O., Gómez-Velasco D.V., Almeda-Valdés P., Cruz-Bautista I., Melgarejo-Hernandez M.A., 

Muñoz-Hernandez L., Guillén L.E., Garduño-García J.D.J., Alvirde U., 

Article 

Hypertension is associated with insulin resistance (IR), metabolic syndrome (MS), and arterial 
stiffness. Non–insulin-based IR indexes were developed as tools for metabolic screening. Here, we 
aimed to evaluate the novel non–insulin-based Metabolic Score for IR (METS-IR) index for the 
prediction of incident hypertension and arterial stiffness evaluated using pulse wave velocity 
(PWV) analysis, compared with other non–insulin-based IR indexes. We evaluated two 
populations, a cross-sectional evaluation of high-risk individuals (n = 305) with a wide range of 
metabolic comorbidities and dyslipidemia in whom PWV measurement was performed and a 3-
year prospective cohort of normotensive individuals (N = 6850). We observed a positive 
correlation between METS-IR and PWV in the cross-sectional cohort, which was higher compared 
with other non–insulin-based fasting IR indexes; furthermore, PWV values >75th percentile were 
associated with the upper tercile of METS-IR values. In the prospective cohort, we observed an 
increased risk for incident hypertension for the upper METS-IR tercile (METS-IR ≥ 46.42; HR: 1.81, 
95% CI: 1.41-2.34), adjusted for known cardiovascular risk factors, and observed that METS-IR had 
greater increases in the predictive capacity for hypertension along with SBP and the Framingham 
Hypertension Risk Prediction Model compared with other non–insulin-based IR indexes. 
Therefore, METS-IR is a novel non–insulin-based IR index which correlates with arterial stiffness 
and is a predictor of incident hypertension, complementary to previously validated risk prediction 
models. ©2019 Wiley Periodicals, Inc. 
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Prediction of Inconel 718 roughness with acoustic emission using 
convolutional neural network based regression 

Ibarra-Zarate D., Alonso-Valerdi L.M., Chuya-Sumba J., Velarde-Valdez S., Siller H.R. 

Article 

Acoustic signals have valuable information and can complement mechanical signals (e.g., effort, 
roughness, and optics) since both of them have a good correlation. Furthermore, acoustic signals 
have non-invasive nature. In this work, roughness characterization via acoustic emission, along 
with the subsequent roughness detection based on convolutional neural networks, is proposed. 
Results show reliable and adequate roughness measurement via acoustic emission, and 
convolutional neural networks performance reached an accuracy of 88 % with a mean square 
error of 3.35 %. The main contribution of this work is the demonstration of deep learning network 
feasibility on roughness identification, where no previous signal processing is required and which 
moves towards a highly robust pattern recognition system. © 2019, Springer-Verlag London Ltd., 
part of Springer Nature. 
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Prediction of performance in a collaborative work with the use of 
technologies. The role of the social construction of knowledge and 

communication [Predicción del desempeño en una tarea colaborativa con 
uso de tecnologías. El papel de la construcción soci 

Jara-Roa D.I., Ramírez-Montoya M.-S., Cabezas G. M., Deus J.E.R. 

Article 

A predictive model aimed to identify if collaborative work contributes to the social construction of 
knowledge is proposed. The model consists of four components and twelve dimensions, where the 
social construction of knowledge is composed of three components. In turn, collaborative work is 
based on the student’s subjective perception with respect to the execution of the activity. For data 
collection purposes, a questionnaire was applied to students of Artificial Intelligence in the 
University Technical Particular of Loja Open Modality. The model showed that collaborative work 
accounts for 56.7% of social construction of knowledge, illustrating two fundamental aspects of 
collaborative work: a) communication fluency and b) teacher assistance. The contribution of the 
study lies on the area of social construction of knowledge in online environments, which can be 
replicated in other types of environments (face-to-face, multimodal, b-learning, m-learning). © 
2019, Associacao Iberica de Sistemas e Tecnologias de Informacao. All rights reserved. 
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Prediction of Residual Stresses in Injection-Molded Plates Using the Residual 
Temperature Field Concept 

Estrella-Guayasamin M., Figueroa-López U., Guevara-Morales A. 

Article 

Injection molding is the most widely used technology for precision forming of thermoplastic 
products. However, high temperature and pressure gradients during solidification can be locked in 
as residual stresses, resulting in distortion of the product after ejection. Increasing demand for 
tight dimensional tolerances makes it increasingly important to predict such distortion. In this 
article, thermal-induced residual stresses generated during the filling, packing, and cooling stages 
of injection molding are estimated by implementing the residual temperature field concept to 
describe the relationship between the thermal history and the frozen-in strains. Although they are 
an order of magnitude lower than thermal stresses, it is shown that the approach can be extended 
to account for pressure-induced residual stresses, taking advantage of the orthogonal lines already 
used as integration paths for the residual temperature field. A crystallization model is coupled to 
the thermal analysis as a heat source to account for its effect on the thermal history of the 
material. Polymer plates were injection molded under symmetrical and asymmetrical cooling 
conditions, and the values of deflection were measured using image processing tools. Simulated 
and experimental results agreed within 7.5%. POLYM. ENG. SCI., 59:2220–2230, 2019. © 2019 
Society of Plastics Engineers. © 2019 Society of Plastics Engineers 
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Preparation and characterization of lanthanum nitrate nanoparticles by a 
polyol method 

Estrada-De La Vega A., Bedoya-Calle Á.H., Diabb J., Villarreal-Rios A.L., Eliás-Zuniga A., López-
Cuellar E.M., Ortiz-Méndez U. 

Article 

We present the synthesis of lanthanum nitrate nanoparticles via the polyol method. A 
crystallographic study of La(NO3)3•4H2O nanoparticles was carried out using the Rietveld method 
and XRD to detect the phases of the yield: (monoclinic) and β (orthorhombic) phases were 
obtained. Thermogravimetric analysis showed a unique dehydration process in the 65 °C-245 °C 
temperature range and a dehydroxylation phase in the 333 °C-558 °C temperature range. Using 
TEM-EDX, and DLS, the purity of the material was evaluated; a spherical shape morphology and 
monodispersity were observed. The absorbance at 1340-1440 cm-1 and 1500-1600 cm-1 (IR 
regions) of the lanthanum nanoparticles was deconvolved to increase the resolution of the 
chemical imprint in these regions. © 2019 IOP Publishing Ltd. 
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Prevalence of eosinophilic esophagitis: A multicenter study on a pediatric 
population evaluated at thirty-six Latin American gastroenterology centers 
[Prevalencia de esofagitis eosinofílica: estudio multicéntrico en población 

pediátrica evaluada en 36 cen 

Pierre R., Vieira M., Vázquez R., Ninomiya I., Messere G., Daza W., Dadan S., Higuera M., Sifontes 
L., Harris P., Gana J.C., Rodríguez M., Vasquez M., González M., Rivera J., Gonzales J., Angulo D., 

Cetraro M.D., Del Compare M., López K., Navarro D., Calv 

Article 

Introduction and objective: Eosinophilic esophagitis is a chronic, immune-mediated disease 
described in case series and publications worldwide. Over the past twenty years, the authors of 
different studies have attempted to evaluate its incidence and prevalence. The objetive of the 
present study was to estimate the prevalence of eosinophilic esophagitis in a group of children 
seen at 36 pediatric gastroenterology centers in ten Latin American countries. Materials and 
methods: A multicenter, observational, and cross-sectional study was conducted that estimated 
the period prevalence of eosinophilic esophagitis in children seen at outpatient consultation and 
that underwent diagnostic upper gastrointestinal endoscopy for any indication at 36 centers in 10 
Latin American countries, within a 3-month time frame. Results: Between April and June 2016, 108 
cases of eosinophilic esophagitis were evaluated. Likewise, an average of 29,253 outpatient 
consultations and 4,152 diagnostic upper gastrointestinal endoscopies were carried out at the 36 
participating centers. The period prevalence of eosinophilic esophagitis in the population studied 
(n = 29,253) was 3.69 cases × 1,000 (95% CI: 3.04 to 4.44), and among the children that underwent 
routine upper gastrointestinal endoscopy (n = 4,152), it was 26 x 1,000 (95% CI: 22.6 to 29.4). 
Conclusions: The general period prevalence of eosinophilic esophagitis in a group of children 
evaluated at 36 Latin American pediatric gastroenterology centers was 3.69 × 1,000, and in the 
children that underwent endoscopy, it was 26 × 1,000. There was important prevalence variability 
between the participating countries and centers. The present analysis is the first study conducted 
on the prevalence of pediatric eosinophilic esophagitis in Latin America. © 2018 
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Prevalence of Epstein-Barr virus DNA in tonsillar tissue from patients with 
chronic tonsillitis in Mexican population 

Gonzalez-Lucano L.R., Vasquez-Armenta G.V., Pereira-Suarez A.L., Ramirez-de Arellano A., 
Ramirez-de Los Santos S., Lopez-Pulido E.I. 

Article 

INTRODUCTION: Epstein-Barr Virus (EBV) infection prevails in underdeveloped and developing 
countries. The tonsils seem to be candidate replication sites for EBV and some studies have 
exposed a close association among viral infections and chronic tonsillitis. The objective of this 
study was identifying the EBV prevalence in Mexican patients who had undergone tonsillectomy 
because of chronic tonsillitis. METHODOLOGY: Frozen tissues and medical records were obtained 
from 50 Mexican patients. DNA was extracted and subjected to PCR to amplify the EBER-2 region 
of EBV. Next, the patients were classified according to general and clinical characteristics searching 
a relation with the EBV-DNA positivity. RESULTS: EBV genome was detected in 46% (23/50) of the 
analysed tonsil tissues. Trends were found regarding the relationship of viral presence with lower 
values in terms of age (6.1 ± 2.8 vs 7.6 ± 3.7) , a greater degree of hypertrophy (3.5 ± 0.4 vs 3.0 ± 
0.6) and an increase in the number of episodes of tonsillitis (11 ± 7.4 vs 9 ± 6.5). CONCLUSIONS: 
The prevalence found of EBV-DNA positivity in tonsillar tissues from patients diagnosed with 
chronic tonsillitis , supports the fact that palatine tonsils can be occupied by EBV and highlights the 
importance of conducting future studies focused on understanding the role of the EBV infection in 
chronic inflammatory processes in the population involved in this study. Copyright (c) 2019 Edgar 
Ivan Lopez-Pulido, Luis Renee Gonzalez-Lucano, Luis Renee Gonzalez-Lucano. 
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Pricing of time-varying illiquidity within the Eurozone: Evidence using a 
Markov switching liquidity-adjusted capital asset pricing model 

Grillini S., Ozkan A., Sharma A., Al Janabi M.A.M. 

Article 

This paper investigates time-varying characteristics of illiquidity and the pricing of its risk using a 
liquidity-adjusted capital asset pricing model (L-CAPM). Collecting data from a pool of Eurozone 
countries between 1990 and 2018, we employ Markov switching models to assess the degree of 
persistence of illiquidity shocks. Contrary to prior research, which largely makes use of 
autoregressive (AR) processes, we provide strong evidence that illiquidity is time-varying and the 
persistence of shocks determines two distinct regimes characterised by high and low illiquidity. 
We assess pricing of illiquidity risk by developing and empirically testing a conditional L-CAPM 
model, where different regimes constitute priced risk factors for the cross-section of stock returns. 
We extend previous unconditional versions of L-CAPM models and we show that the various 
channels through which illiquidity affects asset returns and price of risks are time-varying. We find 
strong support for our conditional L-CAPM and our results are robust to alternative specifications 
and estimation techniques. These findings have important implications for portfolio management 
practices and are relevant to portfolio and risk managers and regulatory institutions. © 2019 
Elsevier Inc. 
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Principal's leadership and school management to successfully implement a 
full-time school program 

Alemán De La Garza L., Gómez Zermeño M.G. 

Article 

This study was developed with the real-life experiences of a preschool principal in Monterrey, 
Nuevo Leon, Mexico, who faced a change in the school's management when it joined the full-time 
school program. The authors reviewed how school management and the principal's leadership can 
help to overcome the challenges implied in the expansion of the school day. The results show that 
the compliance of the management standards, extracurricular activities, and an outstanding meal 
plan have contributed to attaining quality education in the preschool. Areas of opportunity are 
revealed for better management practices and leadership strategies to ensure effective 
communication among the teaching staff. © 2019 Common Ground, Lorena Aleman De La Garza, 
Marcela Georgina Gomez Zermeno, All Rights Reserved. 
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Proactive career behaviors and subjective career success: The moderating 
role of national culture 

Smale A., Bagdadli S., Cotton R., Dello Russo S., Dickmann M., Dysvik A., Gianecchini M., Kaše R., 
Lazarova M., Reichel A., Rozo P., Verbruggen M., Adeleye I., Andresen M., Apospori E., Babalola O., 

Briscoe J.P., Cha J.-S., Chudzikowski K., Dries N., Egge 

Article 

Although career proactivity has positive consequences for an individual's career success, studies 
mostly examine objective measures of success within single countries. This raises important 
questions about whether proactivity is equally beneficial for different aspects of subjective career 
success, and the extent to which these benefits extend across cultures. Drawing on Social 
Information Processing theory, we examined the relationship between proactive career behaviors 
and two aspects of subjective career success—financial success and work-life balance—and the 
moderating role of national culture. We tested our hypotheses using multilevel analyses on a 
large-scale sample of 11,892 employees from 22 countries covering nine of GLOBE's 10 cultural 
clusters. Although we found that proactive career behaviors were positively related to subjective 
financial success, this relationship was not significant for work-life balance. Furthermore, career 
proactivity was relatively more important for subjective financial success in cultures with high in-
group collectivism, high power distance, and low uncertainty avoidance. For work-life balance, 
career proactivity was relatively more important in cultures characterized by high in-group 
collectivism and humane orientation. Our findings underline the need to treat subjective career 
success as a multidimensional construct and highlight the complex role of national culture in 
shaping the outcomes of career proactivity. © 2018 John Wiley & Sons, Ltd. 
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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-monitoring-for-quality—A robust model selection criterion for the 
logistic regression algorithm 

Escobar C.A., Morales-Menendez R. 

Article 

Process Monitoring for Quality is a big data-driven quality philosophy aimed at defect detection 
through binary classification. The l1-regularized Logistic Regression learning algorithm has been 
successfully applied in manufacturing systems for rare quality event detection. Since the optimal 
value of the regularization parameter is not known in advance, many models should be created 
and tested to find the final model to be deployed at the plant. In this context, model selection 
becomes a critical step in the process of developing a manufacturing functional model. Since most 
mature organizations generate only a few Defects Per Million of Opportunities, a three-
dimensional model selection criterion (3D-LR) was initially introduced aimed at analyzing 
highly/ultra unbalanced binary data structures. The 3D-LR criterion combines three of the most 
important attributes – prediction, separability, complexity – of each candidate model and map 
them into a three dimensional space to select the best one. In this letter, the 3D-LR is improved; 
the fit attribute is replaced by a novel separability index that takes into consideration the 
classification threshold to reward for robustness of predictions. Updated criterion, 3D-LRI, is an 
improved version of the initial concept. © 2019 Society of Manufacturing Engineers (SME) 
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Product newness, low competition, recent technology, and export 
orientation as predictors for entrepreneurial growth aspirations 

Carreón-Gutiérrez J.P., Saiz-álvarez J.M. 

Article 

This study examines the contribution of how product newness, low competition, recent 
technology, and export orientation affect entrepreneurial growth aspirations moderated by 
financial capital. Based on a Global Entrepreneurship Monitor (GEM) sample of 512 Mexican new 
entrepreneurs, we use a hierarchical regression model to study the independent and interaction 
effects between these variables, and we apply a Chow breakpoint test and a CUSUMSQ 
(cumulative sum of squares of recursive residuals) test to analyze structural change and 
robustness. Our results suggest that achieving higher educational levels, acquiring recent 
technology, and product newness slightly increase the entrepreneurial growth ambition of the 
firm, and that financial capital positively moderates the impact of product newness and recent 
technology on growth aspirations. Besides this, we show that the interaction effect of financial 
capital with low competition and export activity on their growth aspirations is not crucial, and 
business angles tend to finance, primarily when the firm exports new products and services are 
facing a reduced number of competitors. © 2019 by the authors. 
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Production and characterization of biodegradable films of a novel 
polyhydroxyalkanoate (PHA) synthesized from peanut oil 

Pérez-Arauz A.O., Aguilar-Rabiela A.E., Vargas-Torres A., Rodríguez-Hernández A.-I., Chavarría-
Hernández N., Vergara-Porras B., López-Cuellar M.R. 

Article 

Peanut oil was used as a carbon source for the production of films of a novel 
polyhydroxyalkanoate (PHA) intended for applications as biodegradable packaging for the food 
industry. Cupriavidus necator was used in a two-stage production system. In the first stage, 
bacterial growth was favored and, in the second, PHA was synthesized. The use of 2% (v/v) 
vegetable oil, rich in saturated fatty acids, allowed a yield of 0.7 g of PHA per g of peanut oil. A 
heteropolymer of PHA was obtained composed of 98.2 mol% of 3-hydroxybutyrate, 0.75 mol% of 
3-hydroxyvalerate and, 1 mol% of medium-length-chain hydroxyalkanoate (HA). The synthesized 
PHA exhibited a decrease in the melting temperature and an increase in elongation at break in 
comparison with homopolymer polyhydroxybutyrate (PHB). The water vapour permeability of the 
PHA film was similar to that of polyethylene terephthalate films. Moreover, the biodegradation in 
soil of the PHA film was demonstrated exhibiting a weight lost of 75% after 80 days. The 
properties exhibited by the PHA films could make possible its applications in the food packaging 
and in the biotechnology industry. © 2019 Elsevier Ltd 
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Professional development program to promote active learning in an 
engineering classroom 

Dominguez A., Truyol M.E., Zavala G. 

Article 

This work presents the structure and results of an ongoing engineering faculty development 
program at a large private university in Chile. This program uses the conceptual change approach 
as a framework in a recursive way, and it is specially designed to promote and ensure the use of 
active and innovative methodologies. The development program consists of six steps that aim to 
strengthen a learning community that fosters interaction of professors with common problems, 
interests, and experiences in a way that the collegial work sustains over time the dynamic and 
improved incorporation of active methodologies for teaching and learning. For this paper, we 
focus on the structure and some results. The results are related to faculty, students and 
institutional perceptions. We have evidence that faculty in this program changes their own 
perceptions as instructors towards reflecting whether their role is less regarding to transmitting 
knowledge, notes, and presentations to students. In the case of students, after a survey in courses 
in which participants were implementing educational strategies from the program, students’ view 
is positive towards the activities. Students indicated that they learned more and that those 
strategies should be used in other courses. Institutionally, the achievements of faculty in the 
program and the program itself received recognition by the university. © 2019 TEMPUS 
Publications. 

Dominguez A., Truyol M.E., Zavala G., (2019). Professional development program to promote active learning 
in an engineering classroom. International Journal of Engineering Education, vol. 35, pp. 424-433. ISSN: 
0949149X.



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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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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Psychometric properties of the questionnaire of motives for and against 
breast reconstruction [Propiedades psicométricas del cuestionario de 

motivos a favor y en contra de la reconstrucción mamaria] 

De La Rubia J.M., Avila M.M., Canónico P.B., Garza C.V. 

Article 

Backgrounds: Although breast reconstruction (BR) after mastectomy is an aesthetic option with 
good results, it is done little in Mexico. To study its reasons, the Questionnaire of Motives for and 
against Breast Reconstruction (QMBR) was created. The content validity of the QMBR has been 
tested, but not other psychometric properties. The objectives of the study were to determine its 
factor structure, and to test its reliability and concurrent construct validity. This instrumental 
research with non-experimental cross-sectional design used an intentional sampling. The QMBR 
consisting of two scales, a body image questionnaire, and questions about sociodemographic, 
clinical and sexual behavior data were applied to 110 Mexican mastectomized women. The QMBR 
scale of motives for BR presented a one-factor structure, excellent internal consistency, and 
convergent validity. The QMBR scale of motives against BR presented a structure of three factors: 
Fears/concerns/cost, acceptance/satisfaction with the current state, and lack of information. Its 
three factors showed internal consistency and convergent validity and discriminant. The 
correlation between both scales was small, but the internal consistency of QMBR was excellent. 
The strength of association of QMBR was very strong with desire for BR; medium with age and 
body image; and small with desire to preserve the breast, frequencies of sexual relations before 
diagnosis, search for information on BR, and perception of economic status. The QMBR was 
independent of levels of education, stage of cancer, type of mastectomy, and marital status. It is 
concluded that the questionnaire is reliable and valid. © 2019, Universidad Complutense de 
Madrid. All rights reserved. 
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PubTerm: A web tool for organizing, annotating and curating genes, diseases, 
molecules and other concepts from PubMed records 

Garcia-Pelaez J., Rodriguez D., Medina-Molina R., Garcia-Rivas G., Jerjes-Sánchez C., Trevino V. 

Article 

Background and objective: Analysis, annotation and curation of biomedical scientific literature is a 
recurrent task in biomedical research, database curation and clinics. Commonly, the reading is 
centered on concepts such as genes, diseases or molecules. Database curators may also need to 
annotate published abstracts related to a specific topic. However, few free and intuitive tools exist 
to assist users in this context. Therefore, we developed PubTerm, a web tool to organize, 
categorize, curate and annotate a large number of PubMed abstracts related to biological entities 
such as genes, diseases, chemicals, species, sequence variants and other related information. 
Methods: A variety of interfaces were implemented to facilitate curation and annotation, including 
the organization of abstracts by terms, by the co-occurrence of terms or by specific phrases. 
Information includes statistics on the occurrence of terms. The abstracts, terms and other related 
information can be annotated and categorized using user-defined categories. The session 
information can be saved and restored, and the data can be exported to other formats. Results: 
The pipeline in PubTerm starts by specifying a PubMed query or list of PubMed identifiers. Then, 
the user can specify three lists of categories and specify what information will be highlighted in 
which colors. The user then utilizes the 'term view' to organize the abstracts by gene, disease, 
species or other information to facilitate the annotation and categorization of terms or abstracts. 
Other views also facilitate the exploration of abstracts and connections between terms. We have 
used PubTerm to quickly and efficiently curate collections of more than 400 abstracts that 
mention more than 350 genes to generate revised lists of susceptibility genes for diseases. An 
example is provided for pulmonary arterial hypertension. Conclusions: PubTerm saves time for 
literature revision by assisting with annotation organization and knowledge acquisition. © The 
Author(s) 2019. 
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Purified avocado seed acetogenins: Antimicrobial spectrum and complete 
inhibition of Listeria monocytogenes in a refrigerated food matrix 

[Acetogeninas Aisladas de Semilla de Aguacate: Espectro Antimicrobiano y 
Completa Inhibición del Crecimiento de Liste 

Villarreal-Lara R., Rodríguez-Sánchez D.G., Díaz De La Garza R.I., García-Cruz M.I., Castillo A., 
Pacheco A., Hernández-Brenes C. 

Article 

Avocado fruit contains lipid derivatives with antimicrobial properties called acetogenins. In this 
study, antimicrobial spectrum of purified acetogenins was characterized. Additionally, eight Gram-
positive bacteria were exposed to commercial food preservatives (Nisaplin® and Mirenat®) for 
comparison. Acetogenins were also added to a food system containing meat, inoculated with 
Listeria monocytogenes and stored at 20°C and 4°C. Avocado seed extract (Avosafe®) contained 
71.3% w/w total acetogenins, its main components were AcO-avocadene and persenone A (22.05 
± 1.84 and 20.14 ± 1.40% w/w, respectively). Avosafe® (15 µg disc−1) inhibited Gram-positive 
bacteria, with higher efficacy towards spore-formers (Clostridium sporogenes, C. perfringens, 
Bacillus subtilis, and Alicyclobacillus acidocaldarius). Acetogenins’ inhibition zones were 2–4 times 
higher compared to Nisaplin® and Mirenat® for Gram-positive bacteria, except for Staphylococcus 
aureus. During refrigerated storage (4°C, 72 d), Avosafe® inhibited L. monocytogenes completely; 
decreasing initial 3-log inoculum to undetectable levels within 3 h, and maintaining the effect to 
completion. © 2019, © 2019 The Author(s). Published with license by Taylor & Francis Group, LLC. 
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Purple urine bag syndrome: Experience in 23 patients [Síndrome de bolsa de 
orina púrpura: Experiencia en 23 pacientes] 

González-Bonilla E.A., González-Ramos F.E., González-Oyervides R., Barrera-Juárez E. 

Article 

Objective: Purple urine bag syndrome is a rare condition. Neither the underlying disease nor the 
microbiology of those patients has been adequately reported or studied due to the small number 
of patients and the types of studies published. The aim of the present work was to describe the 
clinical characteristics of patients with purple urine bag syndrome seen over a one-year period. 
Material and methods: A descriptive study was conducted, within the time frame of March 1, 2016 
to February 28, 2017. The clinical characteristics and urine culture results of patients that came to 
the outpatient consultation of the urology service presenting with purple urine bag syndrome, 
were analyzed. Results: Twenty-three patients were studied. Nineteen percent of the patients 
were men and the mean patient age was 71.3 years. Five (21.7%) of the patients presented with 
diabetes mellitus and 4 (17.3%) with high blood pressure. Only 3 (13%) patients presented with a 
symptom associated with urinary infection. The most prevalent pathogen in the urine cultures was 
Klebsiella pneumoniae in 7 (30.4%) of the patients, followed by Escherichia coli. Two patients 
presented with recurrence, but they had no symptoms or comorbidities. Limitations: Study 
limitations were its retrospective design and the descriptive statistical analysis. Conclusion: Based 
on the study population and findings, we believe purple urine bag syndrome is a clinical finding 
that presents in patients of both sexes that are chronic users of urinary catheters, and is most 
likely benign, given that a low percentage of patients present with symptoms. However, as stated 
in the literature, it is recommendable to change the catheter and bag, as well as to perform urine 
cultures and administer empiric antibiotic therapy in the patients that present with symptoms, to 
prevent later complications. © 2019 Sociedad Mexicana de Urologia. Colegio de Profesionistas 
A.C.. All rights reserved. 
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Pyrolysis-induced shrinking of three-dimensional structures fabricated by 
two-photon polymerization: experiment and theoretical model 

Cardenas-Benitez B., Eschenbaum C., Mager D., Korvink J.G., Madou M.J., Lemmer U., Leon I.D., 
Martinez-Chapa S.O. 

Article 

The introduction of two-photon polymerization (TPP) into the area of Carbon Micro 
Electromechanical Systems (C-MEMS) has enabled the fabrication of three-dimensional glassy 
carbon nanostructures with geometries previously unattainable through conventional UV 
lithography. Pyrolysis of TPP structures conveys a characteristic reduction of feature size—one 
that should be properly estimated in order to produce carbon microdevices with accuracy. In this 
work, we studied the volumetric shrinkage of TPP-derived microwires upon pyrolysis at 900 °C. 
Through this process, photoresist microwires thermally decompose and shrink by as much as 75%, 
resulting in glassy carbon nanowires with linewidths between 300 and 550 nm. Even after the 
thermal decomposition induced by the pyrolysis step, the linewidth of the carbon nanowires was 
found to be dependent on the TPP exposure parameters. We have also found that the thermal 
stress induced during the pyrolysis step not only results in axial elongation of the nanowires, but 
also in buckling in the case of slender carbon nanowires (for aspect ratios greater than 30). 
Furthermore, we show that the calculated residual mass fraction that remains after pyrolysis 
depends on the characteristic dimensions of the photoresist microwires, a trend that is consistent 
with several works found in the literature. This phenomenon is explained through a semi-empirical 
model that estimates the feature size of the carbon structures, serving as a simple guideline for 
shrinkage evaluation in other designs. © 2019, The Author(s). 
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Quadratic Buck-Boost Converter with Zero Output Voltage Ripple at a 
Selectable Operating Point 

Mayo-Maldonado J.C., Valdez-Resendiz J.E., Garcia-Vite P.M., Rosas-Caro J.C., Del Rosario Rivera-
Espinosa M., Valderrabano-Gonzalez A. 

Article 

We introduce a new dc-dc converter topology with the following features: first, quadratic voltage 
gain, which allows the converter to work over a wide voltage range with a minimal variation of 
duty cycle and without the use of extreme duty cycles; second, output voltage ripple mitigation, 
which can be accomplished with respect to a fixed but otherwise arbitrary duty cycle by proper 
selection of components and switching signals. Since the proposed converter can be designed to 
have zero output voltage ripple for the nominal gain (duty cycle), this allows the use of small 
values of capacitances. The underlying principles and steady-state equations in continuous 
conduction mode are presented in detail. Experimental tests are presented to validate the 
analysis. © 1972-2012 IEEE. 
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Quality of peer feedback in relation to instructional design: A comparative 
study in energy and sustainability MOOCs 

Elizondo-Garcia J., Schunn C., Gallardo K. 

Article 

Peer feedback has become a common practice in MOOCs for its capacity to scale formative 
assessment and feedback on higher-order abilities. Though many practices for improving peer 
assessment have been examined, there is a lack of knowledge of how instructional design and 
platform features affect the quality of peer assessment and the relative frequency of different 
types of peer feedback comments. This study aimed to improve understanding of the relationship 
between quality of feedback and peer-feedback' pedagogical design. Peer feedback instructional 
design and peer feedback comment data were examined from two MOOCS in a similar domain of 
personal relevance but with substantially different designs. Country of origin of the feedback 
provider was also examined to control for cultural/linguistic effects. Differences between the two 
courses were observed in both the pedagogical designs and in the focus of peer comments, 
suggesting that peer feedback design is an important guide for the focus of peer feedback 
comments. Furthermore, the results support the idea that instructional design features, mainly 
the guide' structure and focus, determine the type of comments that participants will produce and 
hence receive. © 2019 International Journal of Instruction. 
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Quantitative in vivo proton MR spectroscopic assessment of lipid 
metabolism: Value for breast cancer diagnosis and prognosis 

Thakur S.B., Horvat J.V., Hancu I., Sutton O.M., Bernard-Davila B., Weber M., Oh J.H., Marino M.A., 
Avendano D., Leithner D., Brennan S., Giri D., Manderski E., Morris E.A., Pinker K. 

Article 

Background: Breast magnetic resonance spectroscopy (1H-MRS) has been largely based on choline 
metabolites; however, other relevant metabolites can be detected and monitored. Purpose: To 
investigate whether lipid metabolite concentrations detected with 1H-MRS can be used for the 
noninvasive differentiation of benign and malignant breast tumors, differentiation among 
molecular breast cancer subtypes, and prediction of long-term survival outcomes. Study Type: 
Retrospective. Subjects: In all, 168 women, aged ≥18 years. Field Strength/Sequence: Dynamic 
contrast-enhanced MRI at 1.5 T: sagittal 3D spoiled gradient recalled sequence with fat saturation, 
flip angle = 10°, repetition time / echo time (TR/TE) = 7.4/4.2 msec, slice thickness = 3.0 mm, field 
of view (FOV) = 20 cm, and matrix size = 256 × 192. 1H-MRS: PRESS with TR/TE = 2000/135 msec, 
water suppression, and 128 scan averages, in addition to 16 reference scans without water 
suppression. Assessment: MRS quantitative analysis of lipid resonances using the LCModel was 
performed. Histopathology was the reference standard. Statistical Tests: Categorical data were 
described using absolute numbers and percentages. For metric data, means (plus 95% confidence 
interval [CI]) and standard deviations as well as median, minimum, and maximum were calculated. 
Due to skewed data, the latter were more adequate; unpaired Mann–Whitney U-tests were 
performed to compare groups without and with Bonferroni correction. ROC analyses were also 
performed. Results: There were 111 malignant and 57 benign lesions. Mean voxel size was 4.4 ± 
4.6 cm3. Six lipid metabolite peaks were quantified: L09, L13 + L16, L21 + L23, L28, L41 + L43, and 
L52 + L53. Malignant lesions showed lower L09, L21 + L23, and L52 + L53 than benign lesions (P = 
0.022, 0.027, and 0.0006). Similar results were observed for Luminal A or Luminal A/B vs. other 
molecular subtypes. At follow-up, patients were split into two groups based on median values for 
the six peaks; recurrence-free survival was significantly different between groups for L09, L21 + 
L23, and L28 (P = 0.0173, 0.0024, and 0.0045). Data Conclusion: Quantitative in vivo 1H-MRS 
assessment of lipid metabolism may provide an additional noninvasive imaging biomarker to guide 
therapeutic decisions in breast cancer. Level of Evidence: 3. Technical Efficacy: Stage 2. J. Magn. 
Reson. Imaging 2019;50:239–249. © 2019 International Society for Magnetic Resonance in 
Medicine 
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Quantitative metrics to analyze supply chain resilience and associated costs 

Zavala A., Nowicki D., Ramirez-Marquez J.E. 

Article 

The growth of global supply chains has allowed trading partners to experience synergistic, 
economic expansion and increase their competitive success. At the same time, reliance on global 
supply chains exposes its trading partners to unforeseen disruptions. While the economic benefits 
are tremendous, they are not without risk as global supply chains are by their very nature 
susceptible to a wide array of disruptions. Methods that mitigate the effect of disruption directly 
contribute to the competitive success of global supply chain networks. One approach for 
mitigating the effects of disruption is to increase resilience. Thus, this research focuses on 
understanding supply chain vulnerability and how to return the supply chain to its desirable 
performance level after a disruptive event by reconfiguring the supply chain network. This article 
frames this foundational work in the context of systems theory to add to the body of resilience 
research by providing a time-dependent definition of supply chain resilience. This article then 
provides a mathematical model, based on inventory theory that operationalizes that definition. 
The model is presented in the context of a multi-echelon, post-production support network of a 
sustainment-dominated system such as those found in the aerospace, defense, utilities, and 
construction industries. The model demonstrates the post-disruption resilience at each supply 
chain network node along with the investment necessary to restore the network. © IMechE 2018. 
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Quantum Image Edge Detection Algorithm 

Yuan S., Venegas-Andraca S.E., Wang Y., Luo Y., Mao X. 

Article 

Quantum image processing has been developing rapidly in recent years. In this paper, the edge 
detection algorithm for quantum images is proposed. Three steps are consisted: quantum image 
smoothing, finding the highlight gradient and quantum edge tracking. In order to implement the 
above processes, a quantum comparator is designed and quantum circuits for all the steps are 
given. The proposed quantum edge detection algorithm makes full use of quantum parallelism. © 
2019, Springer Science+Business Media, LLC, part of Springer Nature. 

Yuan S., Venegas-Andraca S.E., Wang Y., Luo Y., Mao X., (2019). Quantum Image Edge Detection Algorithm. 
International Journal of Theoretical Physics, vol. 58, pp. 2823-2833. ISSN: 207748.



R&D transfer, policy and innovative ambitious entrepreneurship: evidence 
from Latin American countries 

Amorós J.E., Poblete C., Mandakovic V. 

Article 

In this article, we explore the effectiveness of government intervention, R&D, and pro-innovation 
mechanisms in the likelihood of being an innovative entrepreneur with high ambitions of growing, 
in the particular context of Latin America and the Caribbean. We use a longitudinal approach, with 
a multilevel mixed-effects logistic regression procedure. The data comes mainly from the Global 
Entrepreneurship Monitor and the Global Competitiveness Index. The sample covers 14 countries 
from Latin America and the Caribbean between 2006 and 2015. The results provide empirical 
insights about firm and individual characteristics that explain the likelihood of being an innovative 
and ambitious entrepreneur. We also find that effective and narrowed policies in addition to an 
innovation-driven environment, also increases innovative-ambitious entrepreneurs. The paper 
includes implications for policy makers that want to enhance local entrepreneurial framework 
conditions. © 2019, Springer Science+Business Media, LLC, part of Springer Nature. 
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Radiation pressure in finite Fabry–Pérot cavities 

Grünwald P., Rodríguez-Lara B.M. 

Article 

We study the effect of finite size and misalignment on a fundamental optomechanical setup: a 
Fabry–Pérot cavity with one fixed and one moveable mirror. We describe in detail light 
confinement under these real-world imperfections and compare the behaviour of the intracavity 
and output fields to the well-known ideal case. In particular, we show that it is possible to trace 
the motion of the moveable mirror itself by measuring intensity changes in the output field even 
in the presence of fabrication shortcomings and thermal noise. Our result might be relevant to the 
transition from high-precision research experiments to everyday commercial applications of 
optomechanics, such as high-precision stepmotor or actuator positioning. © 2019 Optical Society 
of America under the terms of the OSA Open Access Publishing Agreement. 
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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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Real emissions, driving patterns and fuel consumption of in-use diesel buses 
operating at high altitude 

Giraldo M., Huertas J.I. 

Article 

We report simultaneous measurements of fuel consumption, driving patterns, and CO2, CO, and 
NOx emission factors for diesel passenger buses under real operating conditions in high altitude 
cities (&gt;2000 masl) and in mountainous regions with an average road grade of 4%. These 
measurements were obtained using a Portable Emission Measurement System (PEMS) monitoring 
a sample of 15 buses during eight months of daily operation. For a city with a high level of 
vehicular traffic (Mexico City), we obtained an average fuel consumption of 0.41 L/km and 
emission factors of 965.8, 41.4, and 5.3 g/km for CO2, CO, and NOx, respectively. Fuel 
consumption and CO2 emissions were within expected values. However, CO emissions were 
approximately three times higher while the NOx emission were half of the reported values in the 
literature for buses of similar technology working at low altitude. © 2019 Elsevier Ltd 
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Real-world data on T-DM1 efficacy – results of a single-center retrospective 
study of HER2-positive breast cancer patients 

Hardy-Werbin M., Quiroga V., Cirauqui B., Romeo M., Felip E., Teruel I., Garcia J.J., Erasun C., 
España S., Cucurull M., Montprade E., Pardo J.C., Carballo D., Velarde J.M., Margeli M. 

Article 

T-DM1 is an antibody drug conjugate that combines trastuzumab with emtansine via a stable 
thioether linker. In two phase III clinical trials, EMILIA and TH3RESA, T-DM1 was shown to be 
effective in HER2-positive metastatic breast cancer patients who had progressed to taxanes and 
trastuzumab. We have performed a real-world study to complement the findings of the clinical 
trials. From 2012 to 2016, 15 patients with HER2-positive breast cancer who had progressed to 
prior treatment received T-DM1 at our center. We have retrospectively analyzed outcomes in 
these patients and compared our findings with those of the two clinical trials. Progression-free 
survival (PFS) was 10 months compared with the 9.6 months of the EMILIA trial and the 6.2 
months of the TH3RESA trial, overall survival was 34 months compared with the 29.9 months of 
the EMILIA trial and the 22.7 months of the TH3RESA trial. PFS was ≥12 months in five patients, 
three of whom attained a PFS of ≥23 months. Among five patients with metastases of the central 
nervous system, PFS was six months, OS was not reached, and the objective response rate was 
80%. Our findings are in line with those of the EMILIA study and slightly superior to those of the 
TH3RESA study. In our series of patients, T-DM1 has demonstrated efficacy in the treatment of 
HER2-positive metastatic breast cancer. Our real-world data thus confirm and support the findings 
of the two major phase III trials and indicate the usefulness of T-DM1 in routine clinical practice. © 
2019, The Author(s). 
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Real-world outcomes of non-responding diabetic macular edema treated 
with continued anti-VEGF therapy versus early switch to dexamethasone 

implant: 2-year results 

Busch C., Fraser-Bell S., Iglicki M., Lupidi M., Couturier A., Chaikitmongkol V., Giancipoli E., 
Rodríguez-Valdés P.J., Gabrielle P.-H., Laíns I., Santos A.R., Cebeci Z., Amphornphruet A., 

Degenhardt V., Unterlauft J.-D., Cagini C., Mané-Tauty V., D’Amico 

Article 

Aims: To provide 2-year follow-up data on eyes with diabetic macular edema (DME) that were 
non-responsive after three initial anti-vascular endothelial growth factor (VEGF) injections, 
comparing functional and anatomical outcomes under continued anti-VEGF therapy versus 
dexamethasone (DEX) implant. Methods: Multicenter, retrospective chart review comparing eyes 
with treatment-naïve DME and a suboptimal response to a loading phase of anti-VEGF therapy (3 
injections given monthly) which were then treated with (a) further anti-VEGF (n = 72) or (b) 
initially switched to DEX implant (n = 38). Main outcome measures were change in visual acuity 
(VA) and central subfield thickness (CST) from the end of the loading phase to 24 months. Results: 
In 79% of the 12-month study population (87/110 eyes), 24-month data were available. One 
quarter of eyes in each group switched treatments during the second year. Eyes that were 
switched early to DEX implant maintained the functional and anatomical improvements at 24 
months which were seen in the first year (from month 3: + 8.9 letters, − 214 µm). Eyes that were 
switched from anti-VEGF therapy to steroids in the second year improved VA and reduced CST at 
24 months (from month 12: + 6.8 letters, p = 0.023; − 226 µm, p = 0.004). In eyes continued on 
anti-VEGF therapy, VA and CST were stable at 24 months (from month 3: + 2.8 letters, p = 0.254; − 
24 µm, p = 0.243). Eyes that were non-responsive to anti-VEGF therapy for 12 months had similar 
chances to experience a VA gain from further therapy as eyes that were non-responsive for 3 
months only (23.8 vs. 31.0%, p = 0.344). Conclusions: The beneficial effect of an early switch to 
DEX implant in DME non-responders seen at month 12 was maintained during the second year. A 
later switch from anti-VEGF to steroids still provided significant improvement. Eyes continued on 
anti-VEGF over a period of 24 months maintained vision. A quarter of eyes, which had not 
improved vision at 12 months, exhibited a delayed response to treatment. © 2019, Springer-
Verlag Italia S.r.l., part of Springer Nature. 
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Busch C., Fraser-Bell S., Zur D., Rodríguez-Valdés P.J., Cebeci Z., Lupidi M., Fung A.T., Gabrielle P.-
H., Giancipoli E., Chaikitmongkol V., Okada M., Laíns I., Santos A.R., Kunavisarut P., Sala-Puigdollers 

A., Chhablani J., Ozimek M., Hilely A., Unterlau 

Article 

Aims: To describe and compare the functional and anatomical outcomes of untreated and treated 
diabetic macular edema (DME) in eyes with very good baseline visual acuity (VA) in a real-world 
setting. Methods: A 12-month, retrospective, multicenter, observational cohort study, including 
DME patients with baseline visual acuity (VA) ≤ 0.1 logMAR (≥ 20/25 Snellen) and central subfield 
thickness (CST) > 250 µm with intra- and/or subretinal fluid seen on optical coherence 
tomography. Results: A total of 249 eyes were included, of which 155 were treated and 94 were 
non-treated during follow-up. Most eyes maintained vision (VA gain or VA loss < 5 letters) at 12 
months (treated: 58.1%; non-treated: 73.4%). In non-treated eyes with stable VA within the first 6 
months, VA was maintained throughout the follow-up in most cases (86.3%). In non-treated eyes 
with VA loss ≥ 5 letters within 6 months (36.7%), further observation led to worse visual outcome 
than treatment (− 4.2 vs. − 7.8 letters, p = 0.013). In eyes in which treatment was initiated at 
baseline (n = 102), treatment with 8–12 anti-VEGF injections led to better visual outcome 
compared to treatment with less injections (− 0.3 ± 3.6 letters vs. − 3.8 ± 6.2 letters, p = 0.003). 
Conclusion: In a real-world setting, the majority of DME patients with very good VA maintained 
vision at 12 months, regardless of whether the DME was treated or not. This study supports close 
observation of eyes with DME and very good VA with consideration of treatment when a one line 
drop in vision is observed. © 2019, The Author(s). 
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Recent Advances in Bifunctional Catalysts for the Fischer-Tropsch Process: 
One-Stage Production of Liquid Hydrocarbons from Syngas 

Martínez-Vargas D.X., Sandoval-Rangel L., Campuzano-Calderon O., Romero-Flores M., Lozano F.J., 
Nigam K.D.P., Mendoza A., Montesinos-Castellanos A. 

Article 

Fischer-Tropsch (FT) synthesis is an important reaction for the alternative production of high-
quality liquid fuels, which promote sustainable development by enabling economical 
decarbonization. The one-stage FT process involves both hydrocarbon growth and 
hydrocracking/isomerization in a single step and is more energy and cost efficient than the two-
stage process. Bifunctional catalysts, composed of acid and metal sites, are needed in order to 
achieve one-step synthesis. In this review, we discuss the state of the art concerning the use of 
bifunctional catalysts for the one-stage FT process, focusing on the effect of metal and acid sites 
on the catalytic performance. Several supports with potential utility for the one-stage FT process 
were analyzed, including zeolites, clays, alumina, silica, aluminosilicates, and carbons, and the 
advantages and disadvantages of each are evaluated. © 2019 American Chemical Society. 
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Recovering of the Monterrey Metropolitan Area, Mexico, After Hurricane 
Alex (2010): The Role of the Nuevo Leon State Reconstruction Council 

Aguilar-Barajas I., Ramirez A.I. 

Article 

The Monterrey Metropolitan Area (MMA), strategically located in Northeastern Mexico, has a 
population of over 4.5 million people. The metropolis is the second largest economic center in the 
country, only after Mexico City, and maintains a key role in the Mexico-US trade corridor. Thus, 
the issue of urban resilience to extreme weather events is a matter of national security and not 
only a local concern. In July 2010, Hurricane Alex hit the Monterrey Metropolitan Area (MMA). It is 
estimated that 15 human lives were lost. The hurricane generated severe damages to the 
metropolis's infrastructure and economy. In the aftermath of Hurricane Alex, the Nuevo Leon 
State Reconstruction Council (CERNL, in Spanish) was established, with the participation of 
government agencies and actors from the local community (universities, non-governmental 
organizations, and large firms). This paper analyses the role played by the CERNL in the 
reconstruction of the MMA. In 2013, the CERNL ended its mission. Most basic services and 
infrastructure were re-established, some of them within a few days and weeks after Alex hit the 
MMA. The relative good work of the Council, in spite of a fragmented and dysfunctional 
institutional framework, has to do with a local enabling environment that facilitated its 
establishment and the carrying out of activities. However, this case study also shows the 
difficulties associated with the design and implementation of coherent, sound strategies in this 
governance framework. Furthermore, the metropolis has been losing the policy capabilities built 
through the Council. This is a very risky current context that could have serious social, economic 
and environmental damages to Monterrey. The lessons presented in this contribution may be of 
interest to other cities in Mexico and elsewhere. © Copyright © 2019 Aguilar-Barajas and Ramirez. 
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Reducing the Clinical and Public Health Burden of Familial 
Hypercholesterolemia: A Global Call to Action 

Wilemon K.A., Patel J., Aguilar-Salinas C., Ahmed C.D., Alkhnifsawi M., Almahmeed W., Alonso R., 
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., 

Article 

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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Reduction of induction motor energy consumption via variable velocity and 
flux references 

Resa J., Cortes D., Marquez-Rubio J.F., Navarro D. 

Article 

Induction motors (IM) have been a fundamental part of industrial applications for over a century 
and the number of their applications continues to expand. A significant amount of the world’s 
total energy expense is consumed by this kind of motor. Hence, it is very important to increase the 
energy efficiency of these machines. Due to its good performance, field-oriented control (FOC) is 
the most common strategy to control IM. FOC requires references for stator current and rotor 
magnetic fluxes. For velocity regulation, a velocity reference is used instead of a stator current 
reference. However, at motor start-up or when a change of torque is required, it would be 
convenient for these references to be variable in order to reduce energy consumption. In this 
work, it is shown that this is indeed the case, and a technique to find optimal time-variable 
references for stator currents and magnetic rotor fluxes to reduce energy consumption is 
proposed. It is shown that, depending on the mechanical load, an energy reduction of 20–45% can 
be achieved. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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Regional entrepreneurial ecosystems in Mexico: a comparative analysis 

Villegas Mateos A.O., Amorós J.E. 

Article 

Purpose: The entrepreneurial ecosystem approach tries to understand the mechanisms underlying 
new business creation and helps develop tools, governmental policies and support systems that 
enhance the outcomes of entrepreneurship activities. To ensure a better understanding of those 
mechanisms, this study aims to contrast regional policies in emerging economies that are designed 
to foster local new business creation and development. Design/methodology/approach: One of 
the Global Entrepreneurship Monitor’s surveys, the National Experts’ Survey, was applied to a 
sample of N = 675 key informants in Mexico at ten entities, seven of whom were categorized as 
non-centrally located. The authors used non-parametric statistics to compare the differences 
between centrally and non-centrally located experts. Findings: The main results indicate that non-
centrally located experts perceive their regions to be in a worse position than centrally located 
experts in terms of government policies regulation, post-school education and commercial and 
physical infrastructure, but surprisingly in a better position regarding financial access, general 
government policy, government programs, primary and secondary education, R&D transfer, 
market dynamism and openness and cultural and social norms. Practical implications: These 
findings have policy implications for all levels of government in Mexico, which must prioritize the 
homologation of opportunities for people in both large and small cities. Originality/value: The 
replication of a Chilean study contributes to the empirical literature of regional entrepreneurial 
ecosystems in emerging economies. © 2019, Emerald Publishing Limited. 
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Reinforcement Learning Compensation based PD Control for a Double 
Inverted Pendulum 

Puriel Gil G., Yu W., Sossa H. 

Article 

In this paper, we present a Control Algorithm based on Reinforcement Learning for a double 
inverted pendulum on a cart. By implementing the Q-Learning techniques in the PD control 
scheme, the second pendulum (top pendulum) is enabled to improve its performance. In a first 
step, Q-Learning is used so that the control can balance the second pendulum towards its inverted 
vertical position, while the first pendulum has no restrictions on its movement and also the car 
remains in a range of ±1 meter in its displacement. In a second step, we combine hybrid 
techniques of Q-Learning and PD control, in a system that has had changes in its parameters and in 
its initial conditions. Then, with the hybrid control, we obtain better results than using the 
controllers individually. Finally, the simulation results show the effectiveness of the proposed 
controller. © 2003-2012 IEEE. 
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Article 

4-Nonylphenol (4-NP) is an anthropogenic contaminant found in different environmental matrices 
that has an effect over the biotic and abiotic factors within the environment. Bioremediation by 
microorganisms can be used as a potential treatment to remove this pollutant. In this work, a 
consortium of two microorganisms, Arthrospira maxima and Chlorella vulgaris, was employed to 
remove 4-NP from water. The parameters analyzed included cell growth, removal of 4-NP, and 4-
NP remnant in the biomass. In addition, the metabolites produced in the process by this 
consortium were identified. It was found that C. vulgaris is more resistant to 4-NP than A. maxima 
(cell growth inhibition by 4-NP of 99%). The consortium used in this study had an IC50 greater than 
any strain of microalgae or cyanobacteria reported for 4-NP removal (9.29 mg/L) and reduced up 
to 96% of 4-NP in water in the first 48 h of culture. It was also observed that there is a bio-
transformation of 4-NP, comparable with the process carried out by another bacterium, in which 
three similar metabolites were found (4-(1-methyl-octyl)-4-hydroxy-cyclohex-2-enone, 4-nonyl-4-
hydroxy-ciclohexa-2,5-dienone and 4-nonyl-4-hydroxy- ciclohex-2-enone) and one that is similar to 
plant metabolism (4-nonyl-(1-methyl,6,8-metoxy)-hydroxybenzene). These results indicate that 
microalgae and cyanobacteria consortium can be used to remove 4-NP from water. © 2019 
Elsevier Inc. 
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Representation of the environment in the press and television news from 
Mexico and Spain [Representación del medio ambiente en prensa y 

telediarios de México y España1] 

Garza F.J.M., de la Casa J.M.H. 

Article 

Climate change demands society to adopt a favorable attitude to respond to that issue and the 
media incorporates a valuable tool to achieve it. For this reason, nine media of Spain and Mexico 
proceeded to identify the density, thematic, and informative treatment that were carried out on 
the subject, during the years 2015, 2016, and 2017. It was concluded that the media of both 
countries pay little attention to the matter and when they do, often relate to sensational events, 
offer a limited thematic and rarely resort to experts as journalistic sources. Thus, is expected that 
the contents make little contribution to develop a cultural environmentalism. © 2019 Universidad 
Complutense de Madrid. All rights reserved. 
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Research-based learning as a strategy for the integration of theory and 
practice and the development of disciplinary competencies in engineering 

Mayolo-Deloisa K., Ramos-de-la-Peña A.M., Aguilar O. 

Article 

Research-based learning (RBL) enhances the integration of different abilities and strengthens the 
students’ research skills. As a result, the students are actively involved in a real research project, 
which allows them to use and to correlate theoretical concepts to real needs in their occupational 
field. In this work, a course was redesigned by integrating two courses: one theoretical and one 
laboratory course of Enzymology and Biocatalysis, which belong to the academic plan of the 
biotechnology engineering career. Volunteer students who met the established requirements 
were selected and grouped into approximately four teams per semester. A research project was 
assigned to each team with a co-advisor, who was the person responsible for defining the research 
objectives. The course content was modularized in order to provide theoretical concepts along 
with the experimental activities required by their project. As a result of the strategy, students 
participating in the integrated course evidenced a significantly higher performance as measured 
by the final grades and failure percentage (91.13 ± 5.6 in general grade average and 0%, 
respectively). Some specific technical and transversal competencies were documented, showing a 
higher level of dominion and course satisfaction level, as expressed in a final survey. Through RBL 
strategy, students were able to generate experimental data and develop competencies for 
knowledge acquisition, a higher commitment level and improved research skills. All these, in turn, 
could make a significant difference in their performance and integration to the occupational field. 
© 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Research-based learning: a case study for engineering students 

Noguez J., Neri L. 

Article 

An implementation of the research-based learning (RBL) model and methodologies for 
undergraduate Computational Engineering students at Tecnologico de Monterrey, Mexico City 
Campus was undertaken to highlight the importance of involving undergraduate students in 
professional research activities early in their career (curriculum). We present here the results of 
this study. Four phases of the project are described: (1) a diagnosis of initial RBL competencies of 
students; (2) the presentation of an introductory workshop on research methodology by the 
teacher; (3) the design of a monograph by the students; and (4) the preparation of a research 
project by the students, including a sketch of a research paper and a written and oral presentation 
to a jury of staff research professors. The objective of the project was the design and evaluation of 
algorithms of Data Science, Big Data and Deep Learning to perform a data processing analysis 
related to the problem of metabolic syndrome and its surrogates in Mexico. The results indicate 
that the initial research competencies of undergraduate students are insufficient, although about 
50% of the students think the contrary. The students were able to work in teams during the 
semester, and most teams, guided by the instructor, were capable of developing appropriate 
monographs and high-quality sketches for their proposed research papers. In most cases, students 
showed great improvements in their RBL skills in doing extensive literature reviews and in 
performing appropriate statistical analyses of databases. This work supports the contention that it 
is particularly important to start developing RBL competencies early in undergraduate engineering 
careers in order to prepare undergraduate students for future graduate studies as well as for their 
professional lives. © 2019, The Author(s). 
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Protein restriction (PR) during pregnancy induces morphofunctional alterations related to deficient 
nephrogenesis. We studied the renal functional and morphological significance of PR during 
pregnancy and/or lactation in adult male rat offspring and the repercussions on acute kidney 
injury (AKI) severity. Female rats were randomly assigned to the following groups: control diet 
during pregnancy and lactation (CC), control diet during pregnancy and PR diet during lactation 
(CR), PR during pregnancy and control diet during lactation (RC), and PR during pregnancy and 
lactation (RR). Three months after birth, at least 12 male offspring of each group randomly 
underwent either bilateral renal ischemia for 45 min [ischemia-reperfusion (IR)] or sham surgery. 
Thus, eight groups were studied 24 h after reperfusion: CC, CC + IR, CR, CR + IR, RC, RC + IR, RR, 
and RR + IR. Under basal conditions, the CR, RC, and RR groups exhibited a significant reduction in 
nephron number that was associated with a reduction in renal blood flow. Glomerular 
hyperfiltration was present as a compensatory mechanism to maintain normal renal function. 
mRNA levels of several vasoactive, antioxidant, and anti-inflammatory molecules were decreased. 
After IR, renal function was similarly reduced in all of the studied groups. Although all of the 
offspring from maternal PR exhibited renal injury, the magnitude was lower in the RC and RR 
groups, which were associated with faster renal blood flow recovery, differential vasoactive 
factors, and hypoxia-inducible factor-1α signaling. Our results show that the offspring from 
maternal PR are resilient to AKI induced by IR that was associated with reduced tubular injury and 
a differential hemodynamic response. Copyright © 2019 the American Physiological Society 

García-Ortuño L.E., Barrera-Chimal J., Pérez-Villalva R., Ortega-Trejo J.A., Luna-Bolaños E., Lima-Posada I., 
Sánchez-Navarro A., Reyes-Castro L., Gamba G., Zambrano E., Bobadilla N.A., (2019). Resilience to acute 
kidney injury in offspring of maternal protein restriction. American Journal of Physiology - Renal Physiology, 
vol. 317, pp. F1637-F1648. ISSN: 3636127.



Retention profile on the physicochemical properties of maize cooking by-
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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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Article 

This paper proposes Jidoka (automation with a human touch) as the main guiding principle for 
SMEs digital transformation; understood as the continuous increase of levels of automation and 
intelligence at their shopfloors in an economic, social and technological sustainable way. It 
stresses the forgotten dual nature of Jidoka as an ‘automation approach' as well as a ‘learning 
system', capable of simultaneously improving the efficiency of manufacturing processes and 
cultivating the workforce skills needed to develop and/or adopt advanced automation solutions. 
The paper aims to remind the developers of automatic control systems in the Industry 4.0 era that 
it is only through human-machine mutual learning, characterized by cyber-physical-social 
interactions (cf. Jidoka 4.0 Systems), that sustainable higher levels of automation and intelligence 
can be achieved. Human operators need to know the processes that are being automated, so that, 
at the same time, this knowledge can be continuously updated and processes improved as digital 
technologies evolve: “Incorporating human learning, gives automation its human touch”. © 2019, 
IFAC (International Federation of Automatic Control) Hosting by Elsevier Ltd. All rights reserved. 
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Risk factors for ocular surface damage in Mexican patients with dry eye 
disease: A population-based study 

Rodriguez-Garcia A., Loya-Garcia D., Hernandez-Quintela E., Navas A. 

Article 

Purpose: To analyze potential risk factors for ocular surface damage in a representative population 
of Mexican patients with dry eye disease (DED). Patients and methods: A prospective and cross-
sectional population-based epidemiologic cohort study was conducted through a survey of 
patients with symptoms, signs, known preexisting diagnosis, and clinical conditions related to DED. 
Fluorescein staining, tear break-up time (TBUT), and Oxford lissamine green staining were 
performed on both eyes of patients enrolled in the study. Results: A total of 2,725 surveys 
including 1,543 (56.6%) women and 1,182 (43.3%) men were analyzed. Most common pre-existing 
diagnosis included dry eye (58%), chronic blepharitis (17%), and ocular allergy (15%). More than 
70% of patients had a positive fluorescein test, and this prevalence increased proportionally to the 
number of reasons for consultation. The same was true for gender (P&lt;0.001) and age 
(P&lt;0.0001), with women showing a strong correlation with age (R 2 =0.93912, P=0.001). The 
association between positive fluorescein staining and diagnosis was significant for dry eye 
(P&lt;0.0001), Sjögren’s syndrome (P&lt;0.0001), and glaucoma (P&lt;0.05). No significant 
association between TBUT and age or gender was found, but the shorter the TBUT, the larger the 
prevalence of fluorescein staining. Reduced TBUT was seen more frequently in patients with dry 
eye (57%), ocular allergy (16%), and chronic blepharitis (15%). Most patients (39%) with Oxford 
grades III and IV were older, complained of red eye (51.0%), foreign body sensation (47.0%), 
burning (46.0%), and were using eye drops (67%) and systemic medications (47%). Conclusion: The 
Mexican profile of patients with significant ocular surface damage related to DED includes women 
at older ages, complaining of red eye, foreign body, and burning sensation. Diagnoses of dry eye, 
Sjögren’s syndrome, and glaucoma were also risk factors for significant ocular surface damage, 
along with long-term use of preserved eyes drops and systemic medications. © 2019 Rodriguez-
Garcia et al. 
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Risk factors for pleural effusion recurrence in patients with malignancy 

Grosu H.B., Molina S., Casal R., Song J., Li L., Diaz-Mendoza J., Reddy C., Yarmus L., Schiavo D., 
Simoff M., Johnstun J., Raid A.-A., Feller-Kopman D., Lee H., Sahetya S., Foley F., Maldonado F., 

Tian X., Noor L., Miller R., Mudambi L., Saettele T., Vial 

Article 

Background and objective: The main purpose of treatment in patients with malignant pleural 
effusion (MPE) is symptom palliation. Currently, patients undergo repeat thoracenteses prior to 
receiving a definitive procedure as clinicians are not aware of the risk factors associated with fluid 
recurrence. The primary objective of this study was to identify risk factors associated with 
recurrent symptomatic MPE. Methods: Retrospective multicentre cohort study of patients who 
underwent first thoracentesis was performed. The primary outcome was time to fluid recurrence 
requiring intervention in patients with evidence of metastatic disease. We used a cause-specific 
hazard model to identify risk factors associated with fluid recurrence. We also developed a 
predictive model, utilizing Fine–Gray subdistribution hazard model, and externally validated the 
model. Results: A total of 988 patients with diagnosed metastatic disease were included. 
Cumulative incidence of recurrence was high with 30% of patients recurring by day 15. On 
multivariate analysis, size of the effusion on chest X-ray (up to the top of the cardiac silhouette 
(hazard ratio (HR): 1.84, 95% CI: 1.21–2.80, P = 0.004) and above the cardiac silhouette (HR: 2.22, 
95% CI: 1.43–3.46, P = 0.0004)), larger amount of pleural fluid drained (HR: 1.06, 95% CI: 1.04–
1.07, P < 0.0001) and higher pleural fluid LDH (HR: 1.008, 95% CI: 1.004–1.011, P < 0.0001) were 
associated with increased hazard of recurrence. Negative cytology (HR: 0.52, 95% CI: 0.43–0.64, P 
< 0.0001) was associated with decreased hazard of recurrence. The model had low prediction 
accuracy. Conclusion: Pleural effusion size, amount of pleural fluid drained, LDH and pleural fluid 
cytology were found to be risk factors for recurrence. © 2018 Asian Pacific Society of Respirology 
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Robust Characterization of Two Distinct Glutarate Sensing Transcription 
Factors of Pseudomonas putida l -Lysine Metabolism 

Thompson M.G., Costello Z., Hummel N.F.C., Cruz-Morales P., Blake-Hedges J.M., Krishna R.N., 
Skyrud W., Pearson A.N., Incha M.R., Shih P.M., Garcia-Martin H., Keasling J.D. 

Article 

A significant bottleneck in synthetic biology involves screening large genetically encoded libraries 
for desirable phenotypes such as chemical production. However, transcription factor-based 
biosensors can be leveraged to screen thousands of genetic designs for optimal chemical 
production in engineered microbes. In this study we characterize two glutarate sensing 
transcription factors (CsiR and GcdR) from Pseudomonas putida. The genomic contexts of csiR 
homologues were analyzed, and their DNA binding sites were bioinformatically predicted. Both 
CsiR and GcdR were purified and shown to bind upstream of their coding sequencing in vitro. CsiR 
was shown to dissociate from DNA in vitro when exogenous glutarate was added, confirming that 
it acts as a genetic repressor. Both transcription factors and cognate promoters were then cloned 
into broad host range vectors to create two glutarate biosensors. Their respective sensing 
performance features were characterized, and more sensitive derivatives of the GcdR biosensor 
were created by manipulating the expression of the transcription factor. Sensor vectors were then 
reintroduced into P. putida and evaluated for their ability to respond to glutarate and various 
lysine metabolites. Additionally, we developed a novel mathematical approach to describe the 
usable range of detection for genetically encoded biosensors, which may be broadly useful in 
future efforts to better characterize biosensor performance. Copyright © 2019 American Chemical 
Society. 
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Robust identification of unknown inputs in electrical stimulation of ex-vivo 
animal models 

Salgado I., Alfaro-Ponce M., Camacho O., Chairez I. 

Article 

The non-parametric identification problem aims to estimate a suitable model based on the 
response produced by a given stimulus on an uncertain model. Complementary, input estimation 
considers a different problem where the model and the output are known. However, if neither 
model nor input is known, the identification problem seems to be more complicated. This is a 
major challenge in electrophysiological systems where the output signal can be measured, but the 
biological system is uncertain and the stimuli are unknown. The aim of this study was to introduce 
a novel methodology that may estimate the uncertain input in this more complex situation where 
the biological model of the system under analysis is uncertain and the input stimuli must be 
estimated accurately. A two step non-parametric identification scheme based on differential 
neural networks (DifNN) and the second order super-twisting sliding mode algorithm (STA) 
identified the input stimulus. The STA makes a robust exact estimation of the output signal. The 
DifNN produces an internal non-parametric mathematical modeling of the input-output 
relationship executed without the input information. Learning laws for both levels of DifNN 
modeling were presented as part of the uncertain input identification process. The estimation of 
uncertain visual stimulus applied over the retina in an ex-vivo avian model (EVAM) served to test 
the method proposed in this study. The output information corresponded to the 
electrophysiological voltage variation in the optical nerve. © 2019 Elsevier Ltd 
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Robust optomechanical state transfer under composite phase driving 

Ventura-Velázquez C., Jaramillo Ávila B., Kyoseva E., Rodríguez-Lara B.M. 

Article 

We propose a technique for robust optomechanical state transfer using phase-tailored composite 
pulse driving with constant amplitude. Our proposal is inspired by coherent control techniques in 
lossless driven qubits. We demonstrate that there exist optimal phases for maximally robust 
excitation exchange in lossy strongly-driven optomechanical state transfer. In addition, our 
proposed composite phase driving also protects against random variations in the parameters of 
the system. However, this driving can take the system out of its steady state. For this reason, we 
use the ideal optimal phases to produce smooth sequences that both maintain the system close to 
its steady state and optimize the robustness of optomechanical state transfer. © 2019, The 
Author(s). 
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Roots to grow: Family firms and local embeddedness in rural and urban 
contexts 

Baù M., Chirico F., Pittino D., Backman M., Klaesson J. 

Article 

The present study analyzes the nexus among business growth, ownership structure, and local 
embeddedness—that is, the involvement of economic actors in a geographically bound social 
structure—in rural and urban contexts. This work combines regional economics with studies on 
family business and firm growth and uses a coarsened matched sample of privately held Swedish 
firms. The findings indicate that family firms benefit more than nonfamily firms from local 
embeddedness and as such they achieve higher levels of growth and that this effect is more 
pronounced in rural areas. Research implications are shared in the Conclusion section. © The 
Author(s) 2018. 
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Safety of catheter-based radiofrequency renal denervation on branch renal 
arteries in a porcine model 

Sakaoka A., Rousselle S.D., Hagiwara H., Tellez A., Hubbard B., Sakakura K. 

Article 

Objectives: We aimed to investigate the safety of radiofrequency (RF)-renal denervation (RDN) on 
branch renal arteries (RAs) in a porcine model. Background: The efficacy of RF-RDN was enhanced 
by treatment of the branch RA, in addition to the main RA. However, there are concerns regarding 
the safety of RF-RDN on branch RA because of their smaller diameter and proximity to the kidney. 
Methods: RF was delivered to 24 RA from 12 swine. A total of 8 RA from 4 swine were untreated. 
Treated RA were examined by angiography and histopathology at 7, 30, and 90 days. Serum 
creatinine concentration, biophysical parameters during RF delivery, and renal norepinephrine 
concentration were also assessed. Results: Angiography revealed minimal late lumen loss and 
diameter stenosis in the main and branch RA at any time point. There was no change in serum 
creatinine after RF-RDN. Histopathologically, no augmentation of medial damage or neointimal 
formation was found in branch RA compared with main RA. No or minimal damage to surrounding 
tissues including the kidneys, ureters, lymph nodes, and muscles was observed at any time point in 
both the main and branch RA. Equivalent electrode temperature in the main and branch RA was 
achieved by automatic adjustment of output power by the generator. The renal norepinephrine 
concentration was significantly lower in the treated group compared with the untreated group. 
Conclusions: RF-RDN on branch RA was safe in a porcine model, with stenosis-free healing of 
treated arteries and negligible kidney damage at 7, 30, and 90 days. © 2018 The Authors. 
Catheterization and Cardiovascular Interventions published by Wiley Periodicals, Inc. 
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Scalable text semantic clustering around topics 

Brena R., Ramirez E. 

Article 

Detection of topics in Natural Language text collections is an important step towards flexible 
automated text handling, for tasks like text translation, summarization, etc. In the current 
dominant paradigm to topic modeling, topics are represented as probability distributions of terms. 
Although such models are theoretically sound, their high computational complexity makes them 
difficult to use in very large scale collections. In this work we propose an alternative topic 
modeling paradigm based on a simpler representation of topics as overlapping clusters of 
semantically similar documents, that is able to take advantage of highly-scalable clustering 
algorithms. Our Query-based Topic Modeling framework (QTM) is an information-theoretic 
method that assumes the existence of a golden set of queries that can capture most of the 
semantic information of the collection and produce models with maximum semantic coherence. 
QTM was designed with scalability in mind andwas executed in parallel using a Map-Reduce 
implementation; further,we showcomplexity measures that support our scalability claims. Our 
experiments show that the QTM can produce models of comparable or even superior quality than 
those produced by state of the art probabilistic methods. © 2019 - IOS Press and the authors. 
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Science in Mexico: a bibliometric analysis 

Lancho-Barrantes B.S., Cantú-Ortiz F.J. 

Article 

We can find several studies analyzing the scientific production of Latin American countries, such as 
Argentina, Brazil, Colombia, Cuba, Guatemala, Peru, Venezuela etc throughout the scientific 
literature. There are many papers focusing on scientific disciplines, institutions and journals from 
these countries. However, to the best of our knowledge, we have not found any article that 
analyzes the scientific production of Mexico, global or recent and with Scopus as a specific 
database, nor the production in collaboration with its strategic countries in science and 
technology. For this reason, the present work intends to give Mexico the prominence it deserves 
by studying its productivity in research by using a bibliometric approach. To perform this study, 
the international bibliographic database Scopus was used within a ten year publication window 
from 2007 to 2016. With this sample, we analyzed the production in general, the scientific 
production in scientific disciplines, and production in collaboration with its strategic countries in 
science and technology, without forgetting the variables of the citations received from Scival as a 
parameter of impact on research. This study aims to serve as a precedent for later studies and 
contribute as a reference of Mexican production to the scientific community and as a tool to 
elaboration of national public policy in science and technology. © 2019, Akadémiai Kiadó, 
Budapest, Hungary. 
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Segmenting Consumers Based on Their Evaluation of Local, Global and Glocal 
Brands 

López-Lomelí M.Á., Alarcón-del-Amo M.-D.-C., Llonch-Andreu J. 

Article 

Based on their evaluations, attitudes, and purchase intention towards global, local, or glocal 
brands, this article provides and understanding of different consumer segments, in an emerging 
economy, suggesting theoretical, and practical implications for marketers and provides additional 
contributions to the literature on this area. The results of two surveys conducted in Mexico, 
suggest that the profile of “global brand lovers” is high consumer cosmopolitanism, low 
ethnocentrism, young, and low price sensitive. However, “local brand lovers” also have a higher 
level of cosmopolitanism than ethnocentrism. Finally, we empirically identified that materialism is 
the dominant consumer attitudinal disposition among “glocal brand lovers.”. © 2019, © 2019 
Taylor & Francis Group, LLC. 
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Seismic performance evaluation of steel rigid frame buildings in Honduran 
high seismic hazard zones [Evaluación del desempeño sísmico de 

edificaciones compuestas de marcos rígidos de acero en zonas hondureñas 
de alto peligro sísmico] 

Martínez Reyes V., Nungaray Pérez C. 

Article 

The Honduran Construction Code (CHOC) prescribes a seismic design methodology for steel 
moment frames which produces uncertain results. CHOC also allows designs of ordinary steel 
moment frames (OMF) in regions of high seismic hazard which compromise the required seismic 
performance of such structures. The seismic performance of three fivestory buildings is evaluated 
in the Honduran urban area of greatest seismic hazard using FEMA 440 and FEMA 356. Two 
buildings consist of OMF; one of them with the lightest shapes available, the other, a non-ductile 
design allowed by the CHOC. The third, with special steel moment frames with the lightest shapes 
available. The designs were by the UBC 97 and the AISC 2010. It was verified by nonlinear static 
and dynamic analyzes that the CHOC could eventually lead to the design of steel moment frames 
with unacceptable seismic performance, in accordance with criteria of UBC 97 and AISC 2010. © 
2019 CSIC. 
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Selecting meta-heuristics for solving vehicle routing problems with time 
windows via meta-learning 

Gutierrez-Rodríguez A.E., Conant-Pablos S.E., Ortiz-Bayliss J.C., Terashima-Marín H. 

Article 

This paper describes a method for solving vehicle routing problems with time windows, based on 
selecting meta-heuristics via meta-learning. Although several meta-heuristics already exist that 
can obtain good overall results on some vehicle routing problem instances, none of them performs 
well in all cases. By defining a set of meta-features that appropriately characterize different 
routing problem instances and using a suitable classifier, our model can often correctly predict the 
best meta-heuristic for each instance. The main contributions of this paper are the definition of 
two meta-feature sets, one based on what we call ’basic’ instance properties and another based 
on the number of feasible solutions found by perturbative heuristics via a greedy process. We use 
a multilayer perceptron classifier, combined with a wrapper meta-feature selection method, to 
predict the most suitable meta-heuristic to apply to a given problem instance. Our experimental 
results show that the proposed method can significantly improve upon the overall performance of 
well-known meta-heuristics in the field. Therefore, this paper proposes to store, share and exploit 
in an off-line scheme the solutions obtained in instances of different scenarios such as the 
academy or industry, with the aim of predicting good solvers for new instances when necessary. © 
2018 
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Selenium in germinated chickpea (Cicer arietinum l.) increases the stability of 
its oil fraction 

Guardado-Félix D., Serna-Saldivar S.O., Gutiérrez-Uribe J.A., Chuck-Hernández C. 

Article 

Selenium is an essential mineral in human nutrition. In order to assess its effect on the stability of 
chickpea oil, seeds were germinated and tested with different amounts of sodium selenite (0.0, 
0.5, 1.0 and 2.0 mg/100g seeds) for four days. Oil was extracted from sprouted chickpea and its 
physical properties, fatty acid profile (FAME), oxidative stability index (OSI), lipase and 
lipoxygenase (LOX) activities, cellular antioxidant activity (CAA), and phenolics and carotenoids 
were assessed and compared to chickpea seed oil. The amount of chickpea oil and its acid value 
(AV) increased during germination. The OSI increased by 28%, 46% and 14% for 0.5, 1.0 and 2.0 
mg/100g compared with non-selenium treated sprouts. Phenolics increased up to 36% and 
carotenoids reduced by half in germinated sprouts with and without selenium compared to seeds. 
Carotenoids increased by 16% in sprouts treated with 1.0 mg/100 g selenium compared to their 
counterparts without selenium. FAME was not affected by treatments but samples with the 
highest selenium concentration increased lipase activity by 19% and decreased lipoxygenase 
activity by 55% compared with untreated sprouts. The CAA of oils increased by 43% to 66% in all 
germinated treatments compared with seeds. Results suggest that Se-enriched chickpea sprouts 
could represent an excellent source of oil with a high OSI and CAA, associated with a reduction in 
LOX activity and an increase in phenolics, respectively. © 2019, MDPI AG. All rights reserved. 
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Sensing, smart and sustainable product analysis methodology through EEG 
evaluation 

Pedro P., German B.R., Barbara C.A., Jhonattan M., Arturo M., Maria P.R. 

Article 

Thanks to the technological proliferation of digital platforms, the amount of people that shares 
content regarding any topic has increased considerably. This phenomenon has allowed fashion 
and product designers to promote their merchandise more easily. However, these approaches 
require new methodologies for developing their products, as well as consider the sustainable 
aspects in their campaigns. In the era of Information 4.0, it is possible to create a product that is 
customized to the user's needs by following a sensing, smart and sustainable S3 paradigm. This 
paper proposes a product analysis methodology for the fashion industry, based on the S3 model, 
for evaluating how useful internet videos influence the customer's emotional response and the 
tendency for using certain products. All of this while analyzing their responses through monitoring 
their brain activity during the view of the videos using electroencephalography (EEG) readings, and 
the emotional response they generate in them by implementing the”Emocard” model, all of this to 
analyze the media influence for using or not the promoted product. © 2019, IFAC (International 
Federation of Automatic Control) Hosting by Elsevier Ltd. All rights reserved. 
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Sensing, smart and sustainable product development (S3 product) reference 
framework 

Miranda J., Pérez-Rodríguez R., Borja V., Wright P.K., Molina A. 

Article 

Enterprises must become ‘sensing, smart and sustainable (S3)’ to face global challenges related to 
local, national and global market dynamics. Therefore, reconceptualisation and redesign in these 
enterprises must accommodate emergent technologies, new practices and strategies. In this 
sense, enterprises have used new product development as a strategy for remaining competitive in 
the marketplace; thus, they can provide a new generation of products offering solutions to 
contemporary social problems and responding to changing consumer demands. These new-
generation products are mostly technology-based and consider sustainable objectives. In this 
context, concepts such as sensing, smart and sustainable products (S3 products) have emerged to 
satisfy different social requirements. Therefore, this work focuses on providing a reference 
framework that presents a systematic process for the development of S3 products. This reference 
framework is based on the integrated product, process and manufacturing system development 
reference model. The main objective of this work is to fill the gap vis-à-vis the current lack of 
design roadmaps that permit the development of this new generation of products in S3 
enterprises. The development of a reconfigurable micro-machine tool is presented as that of an S3 
product. © 2017, © 2017 Informa UK Limited, trading as Taylor & Francis Group. 
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Sensing, smart and sustainable technologies for Agri-Food 4.0 

Miranda J., Ponce P., Molina A., Wright P. 

Article 

Currently, the agri-food sector takes advantage of modern machinery, tools and emerging 
information and communication technologies (ICTs) that consider the Internet of Things (IoT) 
capabilities. These implementations have given way to a new era of agri-food production called 
‘Agri-Food 4.0’ where automation, connectivity, digitalisation, the use of renewable energies and 
the efficient use of resources are predominant in this sector. In this article, the ‘sensing, smart and 
sustainable (S 3 )’ concept is applied to develop new technologies that can respond to current 
challenges of agri-food industries. Therefore, this work focuses on describing how S 3 technologies 
for the agri-food sector can be developed using a systematic process for new product 
development (NPD). The main objective of this work is to fill the gap vis-à-vis the current lack of 
design roadmaps that permit the development of this new generation of products in the context 
of agri-food 4.0. Finally, this work presents case studies of S 3 technologies applied to the agri-
food sector: an intelligent greenhouse, a sun tracker trajectory, an hexapod robot for field 
monitoring and an agricultural drone. © 2019 Elsevier B.V. 
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Sequencing R&D decisions with a consumer-friendly firm and spillovers 

Leal M., García A., Lee S.-H. 

Article 

This study considers a duopoly model in which both a consumer-friendly (CF) firm and a for-profit 
(FP) firm undertake cost-reducing R&D investments in an endogenous R&D timing game and then 
play Cournot output competition. When the CF firm chooses its profit-oriented consumer-
friendliness, we show that the consumer-friendliness is non-monotone in spillovers under both 
simultaneous move and sequential move with FP firm’s leadership while it is decreasing under 
sequential move with CF firm’s leadership. We also show that a simultaneous-move outcome is a 
unique equilibrium when the spillovers are low and the CF firm invests higher R&D and obtains 
higher profits. When the spillovers are not low, two sequential-move outcomes appear and the CF 
firm might obtain lower profits with higher spillovers under the CF firm leadership. © 2020, 
Japanese Economic Association. 
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Sequential Use of Geographic Information System and Mathematical 
Programming for Optimal Planning for Energy Production Systems from 

Residual Biomass 

Santibañez-Aguilar J.E., Lozano-García D.F., Lozano F.J., Flores-Tlacuahuac A. 

Article 

Residual biomass is a renewable resource with attractive characteristics to produce energy and 
biofuels. Diverse studies have stated that residual biomass used for biofuels and energy 
production can contribute partially to solve the energy demand problem, decreasing fossil fuels 
carbon emissions. Most works have focused on developing new technologies, processes, and 
processing systems based on biomass. Other works have addressed the supply chain-planning 
problem to determine optimal locations considering diverse objectives. A third group of works 
have proposed schemes based on Geographic Information Systems (GIS) to determine suitable 
locations in different types of systems. Nevertheless, works capable to combine the advantage of 
GIS, mathematical programming, and process design have not been properly conducted. 
Therefore, this paper presents a sequential approach for the optimal planning of a residual 
biomass processing system. The methodology considers selecting potential locations through a 
multicriteria methodology based on GIS. Also, this paper proposes a mathematical programming 
approach for the optimal planning of a residual biomass processing system, which considers as 
input the locations predefined by GIS methodology, as well as six potential products, six 
processing routes, and eight raw materials. The mathematical programming approach consists of 
mass balances to obtain the interconnections between the different supply chain nodes, as well as 
constraints to model the considered technologies involving capital investment and production 
costs. The GIS approach was applied to a case study in Mexico, which produced 764 harvesting 
sites and 334 processing plants for all considered residual biomass types. The optimization 
approach conducted used 33 processing plants, 467 harvesting sites, and 2 products from 3 
biomass types in order to determine the final supply chain topology. Results show that the 
proposed methodology is a useful tool to determine the optimal supply chain topology during the 
decision process. © 2019 American Chemical Society. 
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SerpinA3 in the Early Recognition of Acute Kidney Injury to Chronic Kidney 
Disease (CKD) transition in the rat and its Potentiality in the Recognition of 

Patients with CKD 

Sánchez-Navarro A., Mejía-Vilet J.M., Pérez-Villalva R., Carrillo-Pérez D.L., Marquina-Castillo B., 
Gamba G., Bobadilla N.A. 

Article 

Recognizing patients at early phases of chronic kidney disease (CKD) is difficult, and it is even more 
challenging to predict acute kidney injury (AKI) and its transition to CKD. The gold standard to 
timely identify renal fibrosis is the kidney biopsy, an invasive procedure not usually performed for 
this purpose in clinical practice. SerpinA3 was identified by high-resolution-mass-spectrometry in 
urines from animals with CKD. An early and progressive elevation of urinary SerpinA3 (uSerpinA3) 
was observed during the AKI to CKD transition together with SerpinA3 relocation from the 
cytoplasm to the apical tubular membrane in the rat kidney. uSerpinA3/alpha-1-antichymotrypsin 
was significantly increased in patients with CKD secondary to focal and segmental 
glomerulosclerosis (FSGS), ANCA associated vasculitis (AAV) and proliferative class III and IV lupus 
nephritis (LN). uSerpinA3 levels were independently and positively associated with renal fibrosis. 
In patients with class V LN, uSerpinA3 levels were not different from healthy volunteers. 
uSerpinA3 was not found in patients with systemic inflammatory diseases without renal 
dysfunction. Our observations suggest that uSerpinA3 can detect renal fibrosis and inflammation, 
with a particular potential for the early detection of AKI to CKD transition and for the 
differentiation among lupus nephritis classes III/IV and V. © 2019, The Author(s). 
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Serum cytokine, chemokine, and growth factor profiles and their modulation 
in inflammatory bowel disease 

Martinez-Fierro M.L., Garza-Veloz I., Rocha-Pizaña M.R., Cardenas-Vargas E., Cid-Baez M.A., Trejo-
Vazquez F., Flores-Morales V., Villela-Ramirez G.A., Delgado-Enciso I., Rodriguez-Sanchez I.P., 

Ortiz-Castro Y., Kantarçeken B. 

Article 

Ulcerative colitis (UC) and Crohn disease (CD) are the most common forms of inflammatory bowel 
disease (IBD). Because these subtypes of IBD are characterized by periods of activity and 
remission, an understanding of the modulation of biochemical markers with the clinical features of 
IBD or its treatment, may be useful for determining the correct treatment protocol.This study 
aimed to evaluate the serum levels of 27 protein biomarkers to determine their association with 
IBD, correlation with clinical findings of disease, and modulation according to the pharmacologic 
therapy.A case-control study was carried out in Zacatecas, Mexico. The 27 protein profiles of 
serum from 53 participants (23 UC, 11 CD, and 19 controls) were evaluated using the Pro Human 
Cytokine 27-Plex immunoassay (Bio-Rad).Considering the controls as a reference, the group with 
IBD endoscopic activity showed higher serum levels of granulocyte colony-stimulating factor (G-
CSF), interleukin 1 receptor antagonist (IL-1Ra), and platelet-derived growth factor BB (PDGF-BB) 
(P<.05). Interferon-induced protein 10 (IP-10) was associated with extraintestinal symptoms of 
disease (P=.041). Both PDGF-BB and interleukin 6 (IL-6) showed the strongest correlations with 
clinical features of IBD. Levels of IL-6, IL-7, and monocyte chemoattractant protein 1 were higher 
with 5-aminosalicylic acid (5-ASA)+Azathioprine therapy than controls (P<.05). Combined therapy 
with 5-ASA+Adalimumab led to the strongest changes in marker modulation: IL-4, IL-5, IL-15, and 
PDGF-BB, were upregulated (P<.05).Elevated serum levels of G-CSF, IL-1Ra, and PDGF-BB were 
associated with IBD endoscopic activity, and of IP-10 with extraintestinal manifestations of IBD. 
Combined therapy of 5-ASA+Adalimumab produced significant upregulation of IL-4, IL-5, IL-15, and 
PDGF-BB. This information may be useful for deciding on the course of pharmacologic therapy for 
patients with IBD and for generating new therapy alternatives to improve the outcome of patients 
with IBD. © 2019 the Author(s). Published by Wolters Kluwer Health, Inc. 
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Serum levels of miR-628-3p and miR-628-5p during the early pregnancy are 
increased in women who subsequently develop preeclampsia 

Martinez-Fierro M.L., Carrillo-Arriaga J.G., Luevano M., Lugo-Trampe A., Delgado-Enciso I., 
Rodriguez-Sanchez I.P., Garza-Veloz I. 

Article 

Objective: Preeclampsia pathogenesis involves imbalances of oxidative stress networks including 
the heat shock protein (HSP) pathway. Micro-RNAs regulate gene networks associated with 
preeclampsia. Hsp90 and Runx2 are transcriptional targets of miR-628-3p. Considering that 
potential participation of hsa-miR-628-3p in PE development is still not elucidated, the aim of this 
study was to evaluate serum microRNA expression of hsa-miR-628-3p and hsa-miR-628-5p and 
their association with the preeclampsia development. Study design: A retrospective nested cohort 
case-control study was conducted. Serum samples from 16 pregnant women who developed 
preeclampsia (WWD-PE) during the follow-up period were selected and individually matched to 
that from 18 women in the cohort who had healthy pregnancies without complications (controls). 
Main outcome measures: The levels of hsa-miR-628-3p and hsa-miR-628-5p were measured in 
serum samples from study groups at 12, 16, and 20 weeks of gestation (WG) using TaqMan 
probes. Additionally serum levels were measured at the moment of diagnosis, in women with 
preeclampsia. Results: Serum levels of hsa-miR-628-3p were higher than controls in WWD-PE at 12 
WG (RQ = 7.7; P = 0.020), and of hsa-miR-628-5p at 20 WG (RQ = 3.4; P = 0.008). An increase in 
hsa-miR-628-3p serum levels at 12 WG (RQ = 12.01; P = 0.001) and of hsa-miR-628-5p at 20 WG 
(RQ = 2.95; P = 0.033) was also observed in women who developed mild preeclampsia, and severe 
preeclampsia, respectively. Conclusions: Serum hsa-miR-628-3p and hsa-miR-628-5p were 
differentially expressed between WWD-PE and controls, suggesting a participation of these 
miRNAs in the development of preeclampsia. Future studies are needed to validate hsa-miR628-3p 
and -5p as early predictors of preeclampsia. © 2019 International Society for the Study of 
Hypertension in Pregnancy 
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Severe ocular damage secondary to a pseudotumor cerebri 

Garza-Urroz Y.M., Chávez-Caraza K.L., Franco-López I. 

Article 

Introduction: Pseudotumor cerebri causes symptoms of intracranial hypertension and visual 
alterations secondary to damage to the optic nerve and the retina. Case Report: Hispanic 11-year-
old male, obese. Presents to ER with recurrent visual alterations and vomit. Besides arterial 
hypertension and fundoscopy with hemorrhages, exudate, papilledema and silver-wire vessels. 
With a normal cranium tomography and a cerebrospinal fluid pressure of 38 cm H2O, 
management was started for pseudotumor cerebri. Visual recovery was limited due to severe 
damage to the retina and the optic nerve. Conclusions: In pseudotumor cerebri, visual damage can 
be permanent if proper treatment is not initiated early. With extensive retinopathy, malignant 
hypertension must be ruled out. © 2019 Sociedad Mexicana de Oftalmología. 
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Sevoflurane, propofol and carvedilol block myocardial protection by limb 
remote ischemic preconditioning 

Cho Y.J., Nam K., Kim T.K., Choi S.W., Kim S.J., Hausenloy D.J., Jeon Y. 

Article 

The effects of remote ischemic preconditioning (RIPC) in cardiac surgery have been inconsistent. 
We investigated whether anesthesia or beta-blockers interfere with RIPC cardioprotection. Fifty 
patients undergoing cardiac surgery were randomized to receive limb RIPC (four cycles of 5-min of 
upper arm cuff inflation/deflation) in the awake state (no-anesthesia; n = 17), or under 
sevoflurane (n = 17) or propofol (n = 16) anesthesia. In a separate crossover study, 11 healthy 
volunteers received either carvedilol or no medication prior to RIPC. Plasma dialysates were 
obtained and perfused through an isolated male Sprague–Dawley rat heart subjected to 30-min 
ischemia/60-min reperfusion, following which myocardial infarct (MI) size was determined. In the 
cardiac surgery study, pre-RIPC MI sizes were similar among the groups (39.7 ± 4.5% no-
anesthesia, 38.9 ± 5.3% sevoflurane, and 38.6 ± 3.6% propofol). However, post-RIPC MI size was 
reduced in the no-anesthesia group (27.5 ± 8.0%; p < 0.001), but not in the anesthesia groups 
(35.7 ± 6.9% sevoflurane and 35.8 ± 5.8% propofol). In the healthy volunteer study, there was a 
reduction in MI size with RIPC in the no-carvedilol group (41.7 ± 4.3% to 30.6 ± 8.5%; p < 0.0001), 
but not in the carvedilol group (41.0 ± 4.0% to 39.6 ± 5.6%; p = 0.452). We found that the 
cardioprotective effects of limb RIPC were abolished under propofol or sevoflurane anesthesia and 
in the presence of carvedilol therapy. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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Sex Differences in 1-Year Rehospitalization for Heart Failure and Myocardial 
Infarction After Primary Percutaneous Coronary Intervention 

Zheng H., Foo L.L., Tan H.C., Richards A.M., Chan S.P., Lee C.-H., Low A.F.H., Hausenloy D.J., Tan 
J.W.C., Sahlen A.O., Ho H.H., Chai S.C., Tong K.L., Tan D.S.Y., Yeo K.K., Chua T.S.J., Lam C.S.P., Chan 

M.Y. 

Article 

It is unclear whether universal access to primary percutaneous coronary intervention (pPCI) may 
reduce sex differences in 1-year rehospitalization for heart failure (HF) and myocardial infarction 
(MI) after ST-elevation myocardial infarction (STEMI). We studied 7,597 consecutive STEMI 
patients (13.8% women, n = 1,045) who underwent pPCI from January 2007 to December 2013. 
Cox regression models adjusted for competing risk from death were used to assess sex differences 
in rehospitalization for HF and MI within 1 year from discharge. Compared with men, women were 
older (median age 67.6 vs 56.0 years, p &lt; 0.001) with higher prevalence of co-morbidities and 
multivessel disease. Women had longer median door-to-balloon time (76 vs 66 minutes, p &lt; 
0.001) and were less likely to receive drug-eluting stents (19.5% vs 24.1%, p = 0.001). Of the 
medications prescribed at discharge, fewer women received aspirin (95.8% vs 97.6%, p = 0.002) 
and P2Y12 antagonists (97.6% vs 98.5%, p = 0.039), but there were no significant sex differences in 
other discharge medications. After adjusting for differences in baseline characteristics and 
treatment, sex differences in risk of rehospitalization for HF attenuated (hazard ratio [HR] 1.05, 
95% confidence interval [CI] 0.79 to 1.40), but persisted for MI (HR 1.68, 95% CI 1.22 to 2.33), with 
greater disparity in patients aged ≥60 years (HR 1.83, 95% CI 1.18 to 2.85) than those aged &lt;60 
years (HR 1.45, 95% CI 0.84 to 2.50). In conclusion, in a setting of universal access to pPCI, the 
adjusted risk of 1-year rehospitalization for HF was similar in both sexes, but women had 
significantly higher adjusted risk of 1-year rehospitalization for MI, especially older women. © 
2019 
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Sex-based harassment and organizational silencing: How women are led to 
reluctant acquiescence in academia 

Fernando D., Prasad A. 

Article 

The #MeToo and the Time’s Up movements have raised the issue of sexual harassment 
encountered by women to the level of public consciousness. Together, these movements have 
captured not only the ubiquity of sexual harassment in the everyday functioning of the workplace, 
but they have also demonstrated how women are silenced about their experiences of it. Inspired 
by the political and the social currents emerging from these movements, and theoretically 
informed by ideas of discursive hegemony, rhetorical persuasion and affective practice, this article 
draws on a qualitative study of early- and mid-career female academics in business schools to 
answer the following question: How are victims who start to voice their experiences of sex-based 
harassment silenced within the workplace? Our findings reveal that organizational silence is the 
product of various third-party actors (e.g. line managers, HR, colleagues) who mobilize myriad 
discourses to persuade victims not to voice their discontent. We develop the concept of ‘reluctant 
acquiescence’ to explain the victims’ response to organizational silencing. In terms of its 
contributions to the extant literature, this article: (i) moves away from explanations of sex-based 
harassment that focus solely (or predominately) on the actions of individual perpetrators; and (ii) 
shows how reluctant acquiescence leads to maintaining the status quo in the organization. In 
highlighting features of academic work that facilitate reluctant acquiescence, we call for more 
contextualization of the dynamics of sex-based harassment specifically, and other forms of 
workplace mistreatment broadly. © The Author(s) 2018. 
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Shadow identification and height estimation of defects by direct processing 
of grayscale images 

Galan U., Ahuett-Garza H., Orta P., Kurfess T. 

Article 

This paper presents a visual inspection system designed to identify and indirectly measure defect 
heights on aluminum castings. In the proposed approach, a metallic surface is illuminated at three 
different positions and grayscale images are captured. Unlike other methods that employ a 
threshold value from one image, the method shown in this article processes information from the 
three grayscale images to identify shadows. The data from these images is stored in matrices, and 
four data sets are obtained from element by element operations among the sets. The data sets 
exhibit a specific pattern at the position of a shadow, and it is possible to identify the pixels where 
it starts and ends. The method allows discriminating between actual shadows and dark spots. 
Height estimation was made based on the shadow’s size and they were compared to the actual 
height with an average error of 5.9%. The system uses a camera connected to a Jetson TX1 board, 
and the data is processed in parallel on a GPU to obtain results in real time. © 2018, Springer-
Verlag London Ltd., part of Springer Nature. 
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Shared social responsibility. Dual role of consumers as stakeholders in firm 
strategy 

Barboza G., Pede V., Madero S. 

Article 

Purpose: The purpose of this paper is to model the role that stakeholders, and especially social 
responsible consumers play in the process of finding a win–win solution to control production 
related negative externalities. In this regard, when information asymmetries are present and 
consumers become knowledgeable about them, consumers with d-preferences for corporate 
social responsibility (CSR) type of products becomes the driver of the firm strategy. 
Design/methodology/approach: To accomplish the goals of this paper, the authors proceed to 
develop a series of theoretical models wherein the social gains and costs of alternative modes of 
intervention are illustrated. The authors begin with a standard Pigouvian tax model and construct 
a stakeholder equivalent tax model and finalize the analysis with consumers acting in a shared 
social responsible behavior with firms as the optimal solution model. Findings: The authors show 
that proactive disclosure of information asymmetries regarding negative externalities develops a 
shared social responsibility between consumers and firms. Market-based solutions to the 
externality problem are achieved under this setting. This solution is preferred to a Pigouvian tax 
and to a stakeholder equivalent tax. It is concluded that shared social responsibility is the result of 
the interaction of consumers with d-preferences and the reaction of a socially responsible “firm” 
willing, and the authors are able to incorporate these preferences as drivers for its strategy. 
Research limitations/implications: The main limitation of this paper is in its theoretical nature and 
specific applications to one case, that of negative externalities in production processes. The 
implication of this is that the model herein developed needs to be put to the empirical test. Social 
implications: The overall social implications indicate that active reduction of information 
asymmetries is welfare improving and preferred to government intervention. Originality/value: 
This paper is original as it makes use of economic principles to develop a parsimonious model to 
demonstrate that proactive actions of a firm in response to consumers and stakeholders demands 
leads to an overall social welfare improvement when negative externalities deriving from 
production are incorporated into the decision making process of both consumers and firms. These 
decisions prove superior to government regulations. © 2019, Emerald Publishing Limited. 
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Signal Processing and Deep Learning Techniques for Power Quality Events 
Monitoring and Classification 

Liu H., Hussain F., Shen Y., Morales-Menendez R., Abubakar M., Junaid Yawar S., Arain H.J. 

Article 

Power quality disturbances (PQDs) have major challenges in embedded generation systems, 
renewable energy networks, and HVDC/HVAC electrical power transmission networks. Due to 
PQDs, electrical power network can have disruption in the protection system, security system, and 
energy-saving system. PQDs also affect the operation cost and consistency of electrical power 
systems. This paper presents an innovative method based on compressive sensing (CS), singular 
spectrum analysis (SSA), wavelet transform (WT) and deep neural network (DNN) for monitoring 
and classification of PQDs. Feature extraction and selection is an essential part of the classification 
of PQDs. In this paper, initially, SSA time-series tool and multi-resolution wavelet transform are 
introduced to extract the features of PQDs, and then CS technique is used to reduce the 
dimensionality of the extracted features. Finally, DNN-based classifier is used to classify the single-
and-combined PQDs. The DNN architecture is constructed utilizing the restricted Boltzmann 
machine, which is then fine-tuned by back-propagation. The heart of this paper is to enhance the 
classification and monitoring accuracy and comparison of the results of WT-based classifier with 
SSA-based classifier. The proposed method is tested using 15 types of single and combined PQDs. 
These disturbances are transitory in the transmission and distribution networks such as voltage 
sag, swell, transient, interruption, harmonic, etc. The simulation and experimental results 
demonstrate that the SSA-based DNN classifier has significantly higher potential than the WT-
based classifier to classify the power quality events under noisy and noiseless conditions. © 2019, 
© 2019 Taylor & Francis Group, LLC. 
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Simple phase shifting by polarizer rotations in a cube beam-splitter 
interferometer 

Rivera-Ortega U., Lopez-Mago D. 

Article 

A simple and low-cost method for phase-shifting interferometry by the rotation of a polarizer is 
presented. This proposal takes advantage of the polarization aberration in a cube beam splitter 
due to its geometry, to the angular dependence with the coating, and to the polarization angle of 
the input beam. The interferometric setup performs as a two-window common-path 
interferometer in which the added phase shifting is achieved by simply rotating a polarizer at the 
interferometer output. The viability of the proposal is sustained with experimental results in which 
the phase-shift value and the resulting wavefront are calculated with Farrel’s technique and the 
three-step PSI algorithm, respectively. © 2019 Optical Society of America. 
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Simple, analytic solutions of the semiclassical Rabi model 

Castaños L.O. 

Article 

We considered the semiclassical Rabi model, that is, a qubit (transition frequency ω0) interacting 
with a single-mode, classical field (frequency ω1). Using the method of multiple-scales we 
obtained simple, approximate, and analytic solutions in the resonant ω0=ω1 and blue detuned 
ω0&lt;ω1 cases that hold for long times in the weak and strong coupling regimes. In the blue 
detuned case, the solutions hold for arbitrary qubit-field couplings. Moreover, the solutions are 
used to determine the motion of the Bloch vector and to give a geometric interpretation. Finally, 
we discuss applications of the results to physical systems and we propose a very simple 
experiment in atomic physics where the breakdown of the rotating-wave-approximation can be 
observed and where the results can be applied. © 2018 Elsevier B.V. 
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Simulation Model to Predict BER Based on S-Parameters of High-Speed 
Interconnects 

Pizano-Escalante L., Longoria-Gandara O., Parra-Michel R., Pena-Campos F. 

Article 

This work aims to predict bounds on bit-error-rate performance of highspeed interconnects. The 
novelty lies in the characterization of timing jitter to achieve more accurate modeling of such 
interconnects.-Sudeep Pasricha, Colorado State University. © 2013 IEEE. 
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Single point incremental forming of bilayer sheets made of two different 
thermoplastics 

Hernández-Ávila M., Lozano-Sánchez L.M., Perales-Martínez I.A., Elías-Zúñiga A., Bagudanch I., 
García-Romeu M.L., Elizalde L.E., Barrera E.V. 

Article 

A novel configuration of bilayer composite sheets containing different polymers is described and 
used for the first time in the single point incremental forming (SPIF) process. These bilayer sheets 
made of polypropylene (PP) and Santoprene are fabricated by hot welding, and shaped with cone-
like geometry by SPIF. The bilayer configuration is such that only one of the containing polymers is 
in contact with the forming tool. During the SPIF processing, the bilayer sheets show a noticeable 
difference in the mechanical response, depending mainly on the polymer that is not in contact 
with the forming tool, which is related to a lower polymer softening. The performance of the 
bilayer sheets is compared against the neat polymers and a blend of these with a mass ratio of 1:1. 
The observed effect is introduced as a dual effect of properties that brings together in a single 
composite sheet, properties for a better performance in SPIF and wider functionality of the 
fabricated parts, evidenced by a lower material softening and higher mechanical strength, in 
comparison with the two individual polymers, and even better than the blend of both. © 2018 
Wiley Periodicals, Inc. J. Appl. Polym. Sci. 2019, 136, 47093. © 2018 Wiley Periodicals, Inc. 
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Single-qubit driving fields and mathieu functions 

Enríquez M., Jaimes-Nájera A., Delgado F. 

Article 

We report a new family of time-dependent single-qubit radiation fields for which the 
correspondent evolution operator can be disentangled in an exact way via theWei-Norman 
formalism. Such fields are characterized in terms of the Mathieu functions. We show that the 
regions of stability of the Mathieu functions determine the nature of the driving fields: For 
parameters in the stable region, the fields are oscillating, being able to be periodic under certain 
conditions. Whereas, for parameters in the instability region, the fields are pulse-like. In addition, 
in the stability region, this family admits solutions for evolution loops in quantum control. We 
obtain some prescriptions to reach such a control effect. Geometric phases in the evolution are 
also analyzed and discussed. © 2019 by the authors. 
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Singlet lens for generating aberration-free patterns on deformed surfaces 

González-Acuña R.G., Avendaño-Alejo M., Gutiérrez-Vega J.C. 

Article 

We introduce a general closed-form analytic formula to design special lenses that generate 
spherical aberration-free extended images specified previously by the user. The formula considers 
arbitrary and non-conventional patterns. The formalism is tested with well-established ray tracing 
techniques. © 2019 Optical Society of America 
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Sliding wear resistance of nickel boride layers on an Inconel 718 superalloy 

Campos-Silva I., Contla-Pacheco A.D., Figueroa-López U., Martínez-Trinidad J., Garduño-Alva A., 
Ortega-Avilés M. 

Article 

New results about the wear resistance of nickel boride layers under dry sliding conditions were 
obtained in this work. For this purpose, an Inconel 718 superalloy was borided under different 
conditions: 1173 K with 2 h of exposure and 1223 K with 6 h of exposure, using the powder-pack 
process. Before the wear tests, the nickel boride layer was characterized by the depth-sensing 
Vickers microindentation technique to determine indentation properties such as hardness, 
Young's modulus, residual stresses and fracture toughness. The dry sliding wear tests were 
performed on the borided Inconel 718 superalloy obtained for the two boriding conditions, and on 
the surface of the reference material (Inconel 718 superalloy), using the ball-on-flat technique, 
under a constant load of 20 N and considering relative wear distances between 50 and 200 m. In 
addition, the development of the failure mechanisms over the surface of the wear tracks was 
analyzed by scanning electron microscopy (SEM) and energy dispersive X-ray spectrometry (EDS) 
techniques. For the overall set of experimental conditions, the results showed that the presence of 
nickel boride layers on the surface of the Inconel 718 superalloy increased the wear resistance 
compared with the reference material. However, the presence of a deeper zone of compressive 
residual stresses at the inner-zone of the nickel boride layer formed at 1223 K with 6 h of 
exposure, enhanced the wear resistance by approximately two- and three-fold compared with the 
values estimated for the nickel boride layer obtained at 1173 K with 2 h of exposure. © 2019 
Elsevier B.V. 
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Smart manufacturing: Characteristics, technologies and enabling factors 

Mittal S., Khan M.A., Romero D., Wuest T. 

Article 

The purpose of this article is to collect and structure the various characteristics, technologies and 
enabling factors available in the current body of knowledge that are associated with smart 
manufacturing. Eventually, it is expected that this selection of characteristics, technologies and 
enabling factors will help compare and distinguish other initiatives such as Industry 4.0, cyber-
physical production systems, smart factory, intelligent manufacturing and advanced 
manufacturing, which are frequently used synonymously with smart manufacturing. The result of 
this article is a comprehensive list of such characteristics, technologies and enabling factors that 
are regularly associated with smart manufacturing. This article also considers principles of 
“semantic similarity” to establish the basis for a future smart manufacturing ontology, since it was 
found that many of the listed items show varying overlaps; therefore, certain characteristics and 
technologies are merged and/or clustered. This results in a set of five defining characteristics, 11 
technologies and three enabling factors that are considered relevant for the smart manufacturing 
scope. This article then evaluates the derived structure by matching the characteristics and 
technology clusters of smart manufacturing with the design principles of Industry 4.0 and cyber-
physical systems. The authors aim to provide a solid basis to start a broad and interdisciplinary 
discussion within the research and industrial community about the defining characteristics, 
technologies and enabling factors of smart manufacturing. © IMechE 2017. 
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Soliton dynamics in finite nonlocal media with cylindrical symmetry 

Garza E., Lopez-Aguayo S., Gutiérrez-Vega J.C. 

Article 

The effect of finite boundaries in the propagation of spatial nonlocal solitons in media with 
cylindrical symmetry is analyzed. Using Ehrenfest's theorem together with the Green's function of 
the nonlinear refractive index equation, we derive an analytical expression for the force exerted 
on the soliton by the boundaries, verifying its validity by full numerical propagation. We show that 
the dynamics of the soliton are determined not only by the degree of nonlocality, but also by the 
boundary conditions for the refractive index. In particular, we report that a supercritical pitchfork 
bifurcation appears when the boundary condition exceed a certain threshold value. © 2019 
American Physical Society. 
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Solubility analysis of elastomers in a bio-based lubricant using Hansen 
parameters 

Farfan-Cabrera L.I., Pérez-González J., Gallardo-Hernández E.A. 

Article 

The solubility of automotive elastomers, namely, silicone rubber (VMQ), flouroelastomer (FKM) 
and ethylene-propylene-diene monomer (EPDM) in Jatropha bio-based lubricant (bio-oil), an 
engine mineral oil (EMO) and a blend of the bio-oil with EMO, respectively, was analyzed by using 
the Hansen solubility method. In addition, an experimental compatibility analysis, consisting on 
standard immersion tests and measurements of changes in mass, volume, hardness and tensile 
and tear strengths, was conducted to complement and validate the results obtained using the 
Hansen method. The Hansen method was found to be in good agreement with the compatibility 
tests and provided an appropiate description of the dissolution/degradation behavior of the seals 
upon exposure to the lubricants. Finally, it was found that FKM was the most compatible in the 
three lubricants, while EPDM was very prone to dissolution/degradation in EMO and B20, and 
VMQ in the bio-oil. © 2018 IOP Publishing Ltd. 
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Solubilization of organic matter by electrochemical treatment of sludge: 
Influence of operating conditions 

Pérez-Rodríguez M., Cano A., Durán U., Barrios J.A. 

Article 

Sludge generated after wastewater treatment represents an important challenge due to the large 
amounts produced and the need to adequately treat it. Anaerobic digestion is the preferred 
treatment process to obtain renewable energy as well as a biosolid with the potential to be reused 
in land application. This process generates biogas (methane and carbon dioxide) that may be used 
for energy co-generation. However, anaerobic digestion is limited by the hydrolysis step since 
bacteria need to break down organic matter and large molecules to allow conversion into biogas. 
In this study, electrochemical treatment of sludge is proposed to solubilize organic matter. Boron-
doped diamond electrodes were used to treat waste activated sludge under different 
experimental conditions (current density, flow rate, time) to evaluate their influence on the 
solubilization of organic matter (in terms of chemical oxygen demand). The degree of 
solubilization ranged between 0.31 and 1.78%. Based on the results, optimal operating conditions 
were current density of 19.3 mA cm −2 , flow rate of 4 L min −1 , and treatment time of 30 min. 
Furthermore, treatment flow rate was found to play a key role in solubilization, as the process is 
controlled by mass transfer. © 2019 Elsevier Ltd 
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Solution of Systems of Partial Differential Equations by Using Properties of 
Monogenic Functions on Commutative Algebras 

Kolomiiets T., Pogorui A., Rodríguez-Dagnino R.M. 

Article 

Some systems of differential equations with partial derivatives are studied by using the properties 
of Gâteaux differentiable functions on commutative algebras. The connection between solutions 
of systems of partial differential equations and components of monogenic functions on the 
corresponding commutative algebras is shown. We also give some examples of systems of partial 
differential equations and find their solutions. © 2019, Springer Science+Business Media, LLC, part 
of Springer Nature. 
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Some aspects of zariski topology for multiplication modules and their 
attached frames and quantales 

Castro J., Ríos J., Tapia G. 

Article 

For a multiplication R-module M we consider the Zariski topology in the set Spec (M) of prime 
submodules of M. We investigate the relationship between the algebraic properties of the 
submodules of M and the topological properties of some subspaces of Spec (M). We also consider 
some topological aspects of certain frames. We prove that if R is a commutative ring and M is a 
multiplication R-module, then the lattice Semp (M/N) of semiprime submodules of M/N is a spatial 
frame for every submodule N of M. When M is a quasi projective module, we obtain that the 
interval (Formula Presented) and the lattice Semp (M/N) are isomorphic as frames. Finally, we 
obtain results about quantales and the classical Krull dimension of M. © 2019 Korean 
Mathematical Society. 
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Sorption behavior of citric pectin films with glycerol and olive oil 
[Comportamiento de sorción de películas de pectina cítrica con glicerol y 

aceite de oliva] 

Hernández-Carrillo J.G., Mújica-Paz H., Welti-Chanes J., Spatafora-Salazar A.S., Valdez-Fragoso A. 

Article 

The effect of glycerol and olive oil on water sorption isotherms of orange (FOP) and grapefruit 
(FGP) peel pectin films was studied. Additives decreased the equilibrium moisture content (X) and 
the extent of the observed hysteresis. Abrupt changes in the adsorption isotherms of the films 
were noted, and were very well correlated to one of the maxima of the second derivative of X as 
function of aw. Converted adsorption data for GAB regression (aw/X) generated curves with a 
sharp peak, linked to the isotherms inflection points. aw/X vs aw diagrams were valuable to 
identify order-to-disorder transitions in pectin films. Glycerol concentration reduced the critical 
water activity in FGP. GAB model described adsorption isotherms above the transition (R2 &gt; 
0.932), and Halsey model exhibited a better fit (R2 &gt; 0.984). Desorption phenomena was better 
described by Peleg model (R2 &gt; 0.959). © 2019 Revista Mexicana de Ingeniera Quimica. All 
rights reserved. 
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Sorting retail locations in a large urban city by using ELECTRE TRI-C and 
trapezoidal fuzzy numbers 

Pereira J., de Oliveira E.C.B., Gomes L.F.A.M., Araújo R.M. 

Article 

Selection of a retail location is a strategic decision-making problem that involves the long-term 
commitment of resources. However, very often managers look for several candidate locations that 
can be incorporated in a business plan. In this article, a case study developed in a large Brazilian 
company is presented where managers required to identify a set of interesting locations in a 
context of imprecise and qualitative information. ELECTRE TRI-C is applied, a multi-criteria decision 
analysis sorting method in which representative reference alternatives are used to model 
preference ordered categories, a priori. Trapezoidal fuzzy numbers (TrFNs) are used as input in 
ELECTRE TRI-C, which allows: (1) imprecision and uncertainty parameters to be set in a very 
transparent way; (2) in the case of qualitative criteria, to define a category by providing 
information about reference alternatives in the form of the membership degree of verbal values, a 
feature that was not available so far in this method; (3) the outranking indices to be calculated 
such that the rationale of assignment rules is preserved; (4) the proliferation of fuzzy numbers to 
evaluate alternatives to be avoided, thus reducing the cognitive effort of the decision maker. 
TrFNs obtained in a previous analysis are used in the case study, thereby showing the advantages 
of the approach. © 2018, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Spatial characterization of personal rf-emf exposure in public transportation 
buses 

Celaya-Echarri M., Azpilicueta L., Lopez-Iturri P., Aguirre E., De Miguel-Bilbao S., Ramos V., Falcone 
F. 

Article 

New services and applications within vehicular environments employ multiple wireless 
communication systems, within a heterogeneous network framework. In this context, evaluation 
of electromagnetic field impact is compulsory in order to warrant compliance with current 
exposure limits. In this paper, E-field strength distribution within urban transportation buses is 
studied, in which different types of buses, as well as network configurations, are considered. E-
field estimations are obtained within the complete interior volume of the urban buses, considering 
all the characteristics in terms of bus structure and materials employed, by means of an in-house-
developed deterministic 3D ray-launching (3D-RL) code. In this way, relevant phenomena in terms 
of electromagnetic propagation and interaction are considered, such as multipath propagation 
and shadowing, which determine exposure levels as a function of transceiver location within the 
bus scenarios. The behavior in terms of E-field distribution of wireless public land mobile 
communication systems within transportation buses have been analyzed by means of 
measurement campaigns employing personal exposimeter devices. In addition, E-field volumetric 
distributions by means of 3D-RL simulations have been obtained as a function of user distribution 
within the buses, with the aim of analyzing the impact of user presence within complex intra-
vehicular indoor scenarios, such as urban transportation buses. A comparison with current 
exposure limits given by currently adopted standards is obtained, showing that E-field levels were 
below the aforementioned limits. The use of deterministic simulation techniques based on 3D-RL 
enables E-field exposure analysis in complex indoor scenarios, offering an optimized balance 
between accuracy and computational cost. These results and the proposed simulation 
methodology can aid in an adequate assessment of human exposure to non-ionizing 
radiofrequency fields in public transportation buses, considering the impact of the morphology 
and the topology of vehicles, for current as well as for future wireless technologies and exposure 
limits. © 2013 IEEE. 
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Spatial clusters of children with cleft lip and palate and their association with 
polluted zones in the monterrey metropolitan area 

Gasca-Sanchez F.M., Santos-Guzman J., Elizondo-Dueñaz R., Mejia-Velazquez G.M., Ruiz-Pacheco 
C., Reyes-Rodriguez D., Vazquez-Camacho E., Hernandez-Hernandez J.A., Lopez-Sanchez R.C., 

Ortiz-Lopez R., Olvera-Posada D., Rojas-Martinez A. 

Article 

This study examines the spatial structure of children with cleft lip and palate (CLP) and its 
association with polluted areas in the Monterrey Metropolitan Area (MMA). The Nearest Neighbor 
Index (NNI) and the Spatial Statistical Scan (SaTScan) determined that the CLP cases are 
agglomerated in spatial clusters distributed in different areas of the city, some of them grouping 
up to 12 cases of CLP in a radius of 1.2 km. The application of the interpolation by empirical 
Bayesian kriging (EBK) and the inverse distance weighted (IDW) method showed that 95% of the 
cases have a spatial interaction with values of particulate matter (PM10) of more than 50 points. 
The study also shows that 83% of the cases interacted with around 2000 annual tons of 
greenhouse gases. This study may contribute to other investigations applying techniques for the 
identification of environmental and genetic factors possibly associated with congenital 
malformations and for determining the influence of contaminating substances in the incidence of 
these diseases, particularly CLP. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. article 
distributed under the terms and conditions of the Cr. 
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Spatial differences in ambient coarse and fine particles in the Monterrey 
metropolitan area, Mexico: Implications for source contribution 

Mancilla Y., Hernandez Paniagua I.Y., Mendoza A. 

Article 

The ambient air of the Monterrey Metropolitan Area (MMA) in Mexico frequently exhibits high 
levels of PM10 and PM2.5. However, no information exists on the chemical composition of coarse 
particles (PMc = PM10–PM2.5). A monitoring campaign was conducted during the summer of 
2015, during which 24-hr average PM10 and PM2.5 samples were collected using high-volume 
filter-based instruments to chemically characterize the fine and coarse fractions of the PM. The 
collected samples were analyzed for anions (Cl–, NO3–, SO42–), cations (Na+, NH4+, K+), organic 
carbon (OC), elemental carbon (EC), and 35 trace elements (Al to Pb). During the campaign, the 
average PM2.5 concentrations did not showed significance differences among sampling sites, 
whereas the average PMc concentrations did. In addition, the PMc accounted for 75% to 90% of 
the PM10 across the MMA. The average contribution of the main chemical species to the total 
mass indicated that geological material including Ca, Fe, Si, and Al (45%) and sulfates (11%) were 
the principal components of PMc, whereas sulfates (54%) and organic matter (30%) were the 
principal components of PM2.5. The OC-to-EC ratio for PMc ranged from 4.4 to 13, whereas that 
for PM2.5 ranged from 3.97 to 6.08. The estimated contribution of Secondary Organic Aerosol 
(SOA) to the total mass of organic aerosol in PM2.5 was estimated to be around 70–80%; for PMc, 
the contribution was lower (20–50%). The enrichment factors (EF) for most of the trace elements 
exhibited high values for PM2.5 (EF: 10–1000) and low values for PMc (EF: 1–10). Given the high 
contribution of crustal elements and the high values of EFs, PMc is heavily influenced by soil 
resuspension and PM2.5 by anthropogenic sources. Finally, the airborne particles found in the 
eastern region of the MMA were chemically distinguishable from those in its western region. 
Implications: Concentration and chemical composition patterns of fine and coarse particles can 
vary significantly across the MMA. Public policy solutions have to be built based on these 
observations. There is clear evidence that the spatial variations in the MMA’s coarse fractions are 
influenced by clearly recognizable primary emission sources, while fine particles exhibit a 
homogeneous concentration field and a clear spatial pattern of increasing secondary 
contributions. Important reductions in the coarse fraction can come from primary particles’ 
emission controls; for fine particles, control of gaseous precursors—particularly sulfur-containing 
species and organic compounds—should be considered. © 2019, © 2019 The Author(s). Published 
with license by Taylor & Francis Group, LLC. 
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Spatial Modeling and Robust Flight Control Based on Adaptive Sliding Mode 
Approach for a Quadrotor MAV 

Castañeda H., Gordillo J.L. 

Article 

This paper addresses the design of a robust flight control for a quadrotor micro aerial vehicle 
under external perturbations. The spatial vectors convention is implemented in order to represent 
the mathematical model of the system. Then, a flight control based on an adaptive second order 
sliding mode technique is designed. This controller allows to mitigate matched and bounded 
perturbations/uncertainties with unknown bounds, while non overstimating of the control gain; its 
adaptive gains permit to reduce the control effort as well as the chattering effect. Furthermore, a 
closed loop analysis under perturbations is given. Simulation results include a comparison 
between the proposed adaptive flight control against a second order sliding mode approach 
showing the feasibility and attractiveness of strategy. © 2018, Springer Nature B.V. 
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Spatial segregation and urban form in Mexican cities 

Garnica-Monroy R., Alvanides S. 

Article 

With a population of more than 120 million people, most Mexican cities suffer from 
socioeconomic inequalities and these are worsened by spatial inequalities resulting from their 
urban form and structure. A number of studies have been published looking at limited public 
services and how this may affect those on lower incomes in Mexico. However, very few studies 
have used spatial accessibility as a means of explaining urban inequalities and informing city 
planning. Spatial accessibility is defined as the measurable geographical access from residential 
locations to destinations for services and public goods. This paper investigates the potential of a 
spatial accessibility index to provide evidence for making location/planning decisions that benefit 
the largest number of residents. To achieve this aim, we combine three geographical secondary 
data sets with geospatial analysis. First, two important urban public services, i.e. health and 
education, are located, and catchment areas are then generated according to their respective 
sizes. For the second set, the integration values of each city at metropolitan and district scales are 
calculated using Space Syntax to observe how its configuration may influence the distribution of 
activities and the way the inhabitants live and move. The third set is demographic data from the 
2010 national census of Population and Housing, analysed at the residential block level. This paper 
focuses on the results of combining two accessibility indices (cumulative opportunities and Space 
Syntax’s integration value) that examine the degree to which the lack of a basic public service 
could be associated with the spatial segregation of an area to provide evidence (comprehensible 
by decision-makers) for making location and planning decisions that benefit the largest number of 
residents. © The Author(s) 2019. 

Garnica-Monroy R., Alvanides S., (2019). Spatial segregation and urban form in Mexican cities. Environment 
and Planning B: Urban Analytics and City Science, vol. 46, pp. 1347-1361. ISSN: 23998083.



Special Issue on Variational Inequalities: Consistent Conjectural Variations 
Coincide with the Nash Solution in the Meta-Model 

Kalashnikov V., Kalashnykova N., Flores-Muñiz J.G. 

Article 

We keep investigating the properties of consistent conjectural variations equilibrium (CCVE) 
developed for a single-commodity oligopoly. Although, in general, the consistent conjectures are 
distinct from those of Cournot-Nash, in our previous papers, we established the following 
remarkable fact. Define a meta-model as such where the players are the same agents as in the 
original oligopoly but now using the conjectures as their strategies. Then the Cournot-Nash 
equilibrium in the meta-model generated the consistent conjectural variations equilibrium in the 
original oligopoly. In this paper, we study the conditions under which the inverse is also true, that 
it, every consistent CVE provides for the Cournot-Nash optimal strategies for the meta-model. This 
equivalence allows one to extend the concept of CCVE to other kinds of economic and financial 
models lacking the oligopoly structure. © 2019, The Author(s). 
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Spontaneous Bone Regeneration After Large Craniectomy in Pediatric Patient 

Figueroa-Sanchez J.A., Ferrigno A.S., Moreno-Cuevas J., Gonzalez-Garza M.T., Jamall S., Martinez 
H.R. 

Article 

Background: In children, decompressive craniectomy is commonly performed in cases of increased 
intracranial pressure that is not medically managed. Currently, it is standard practice to perform 
cranioplasty after decompressive craniectomy, although optimal timing for the procedure remains 
controversial. To date, few studies have reported spontaneous cranial bone regeneration in 
children without intervention. Case Description: A 7-year-old female presented with 
frontotemporal bone fractures accompanied by dura mater lacerations and brain edema after a 
motor vehicle accident. She underwent a large decompressive craniectomy and repair of the 
lacerated dura with a collagen dural substitute. The patient was discharged from the hospital and 
did not present for follow-up until 10 months after surgery. At that time, computed tomography 
imaging revealed remarkable spontaneous bone regeneration. With conservative management, 
she developed enough bone regeneration in the calvarial defect area that cranioplasty surgery was 
deemed unnecessary. To this date, the patient has no aesthetic deformation of the skull bone and 
does not exhibit any residual cognitive impairment or motor deficits. Conclusions: This case report 
shows that cranial bone regeneration is possible in children older than 6 years old, bypassing the 
need for cranioplasty after decompressive craniectomy. On the basis of this observation, we 
recommend that more studies should be performed to identify the factors involved in 
spontaneous skull bone regeneration in the pediatric population. © 2019 Elsevier Inc. 
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Spontaneous pregnancy in patient with cervical agenesis [Embarazo 
espontáneo en una paciente con agenesia de cuello uterino] 

Apodaca-Ramos I., del Cueto-Aguilera M.D., Moncada-Madrazo M., del Valle-Dávila S.A., Garza-
Padilla E., Apodaca-Ramos G.A. 

Article 

BACKGROUND: The incidence of cervical agenesis with functional endometrium is unknown, but 
it’s estimated to be less than 0.1% in the general population. The reproductive prognosis in 
Müllerian malformations is limited and, in most cases, requires multiple surgical interventions to 
be improved. CASE REPORT: A 21-year-old primiparous patient with a history of agenesis of the 
cervix and two upper thirds of the vagina. Attended a first-time obstetric appointment at 38.1 
weeks of gestation. She refers that the pregnancy was conceived spontaneously and denied 
complications during pregnancy. A cesarean section was scheduled to end the pregnancy, which 
had no trans or post-operative maternal-fetal morbidity. CONCLUSIONS: Spontaneous pregnancy 
in patients with congenital agenesis of the cervix should be addressed in time to ensure a 
favorable obstetric outcome. © 2019, Asociacion Mexicana de Ginecologia y Obstetricia. All rights 
reserved. 
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Squeezed displaced entangled states in the quantum Rabi model 

Maldonado-Villamizar F.H., Huerta Alderete C., Rodríguez-Lara B.M. 

Article 

The quantum Rabi model accepts analytical solutions in the so-called degenerate qubit and 
relativistic regimes with discrete and continuous spectrum, in that order. We show that solutions 
are the superposition of even and odd displaced number states, in the former, and infinitely 
squeezed coherent states, in the latter, of the boson field correlated to the internal states of the 
qubit. We propose a single parameter model that interpolates between these discrete and 
continuous spectrum regimes to study the spectral statistics for first and second neighbor 
differences before the so-called spectral collapse. We find two central first neighbor differences 
that interweave and fluctuate keeping a constant second neighbor separation. © 2019 American 
Physical Society. 
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Stability analysis in cooperative distributed model predictive control 

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

Article 

Due to cooperative distributed model predictive control scheme is widely applied in large scale 
networks of systems, so asymptotic stability is a very important index for measuring the 
performance of cooperative distributed model predictive control. Based on the obvious inequality 
from classical Lyapunov stability condition, we derive a set of linear matrix inequalities to replace 
the common inequalities by using Schur complement and S-procedure. Furthermore when 
combining local state and input constraint sets, a set of more complex linear matrix inequalities is 
used to guarantee the asymptotically stable for cooperative distributed model predictive control. 
© 2019 Inderscience Enterprises Ltd. 
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Stability of Pd clusters supported on pristine, B-doped, and defective 
graphene quantum dots, and their reactivity toward oxygen adsorption: A 

DFT analysis 

Montejo-Alvaro F., Rojas-Chávez H., Román-Doval R., Mtz-Enriquez A.I., Cruz-Martínez H., Medina 
D.I. 

Article 

A DFT-based study was carried out to investigate the ground-state structures and properties of 
Pdn (n = 3–10) clusters, the stability of Pdn (n = 3–10) clusters supported on pristine (C96H24), B-
doped (C95H24:B), and defective (C95H24) graphene quantum dots (GQDs), and their reactivity of 
the Pdn (n = 8–10) on GQDs toward oxygen adsorption. The calculated ground-state structures 
and properties for the Pdn (n = 3–10) clusters are consistent with the previous studies. The 
stability of Pdn (n = 3–10) clusters adsorbed on GQDs presents the following trend: C95H24 &gt; 
C95H24:B &gt; C96H24, which demonstrates that defective GQDs is promising for its application as 
a support material in electrocatalysis. In general, the reactivity of the palladium clusters is not 
significantly modified by being supported on the C96H24, C95H24:B, and C95H24 GQDs. However, 
in some cases, the reactivity toward oxygen reduction reaction (using an oxygen atom as a 
catalytic predictor) is slightly improved (e.g., Pd8/C96H24, Pd8/C95H24:B, Pd9/C95H24:B, and 
Pd10/C95H24 composites). © 2019 Elsevier Masson SAS 
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Starch as a risk factor for increased trans surgical bleeding in total hip 
arthroplasty [Almidón como factor de riesgo para el incremento del sangrado 

transquirúrgico en la artroplastia total de cadera] 

Cruz-Guerrero R.F., Jiménez-Ávila J.M., González-Cisneros A.C., Rivera-Villa A.H., Sánchez-Chávez 
F.A., Rincón-Gómez M.R., De los Santos R.M., Rivera-Villa Á.O., Pérez-Atanasio J.M. 

Article 

Objective: Establish whether the use of starch in hip arthroplasty is a risk factor for excessive 
surgical bleeding and requirement of red blood cell transfusion. Method: Analytical observational 
retrospective study in 240 patients who underwent primary total hip arthroplasty from January 
2015 to January 2016. Two groups were formed: starch (94 patients) and non-starch (146 
patients). Age, sex, body mass index, preoperative and postoperative hemoglobin, red cell 
transfusion and surgical bleeding was analyzed. results: Starchy group had increased risk of 
excessive surgical bleeding (OR: 3.58; 95% CI: 2.05- 6.26) and red blood cells transfusion (OR: 3.12; 
95% CI: 1.76 -5.5). In the starch group average surgical bleeding was 396 ml (SD: ± 234.94) and a 
decrease in hemoglobin of 4.6 g/dl (SD± 1.38). The control group had an average bleeding of 271.8 
ml (SD: ± 139.22) and decrease in hemoglobin of 3.34 g/dl (SD: ± 1.4). discussion: The starch group 
had higher surgical bleeding and required more often red blood cells transfusion than the non-
starch group. We suggest to take in account the possible complications related to the use 
hydroxyethyl starch. © 2019 Publicaciones Permanyer. All Rights Reserved. 
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Starch-mediated synthesis of mono- and bimetallic silver/gold nanoparticles 
as antimicrobial and anticancer agents 

Lomelí-Marroquín D., Cruz D.M., Nieto-Argüello A., Crua A.V., Chen J., Torres-Castro A., Webster 
T.J., Cholula-Díaz J.L. 

Article 

Background and aim: Bimetallic silver/gold nanosystems are expected to significantly improve 
therapeutic efficacy compared to their monometallic counterparts by maintaining the general 
biocompatibility of gold nanoparticles (AuNPs) while, at the same time, decreasing the relatively 
high toxicity of silver nanoparticles (AgNPs) toward healthy human cells. Thus, the aim of this 
research was to establish a highly reproducible one-pot green synthesis of colloidal AuNPs and 
bimetallic Ag/Au alloy nanoparticles (NPs; Ag/AuNPs) using starch as reducing and capping agent. 
Methods: The optical properties, high reproducibility, stability and particle size distribution of the 
colloidal NPs were analyzed by ultraviolet (UV)-visible spectroscopy, dynamic light scattering (DLS) 
and Ζ-potential. The presence of starch as capping agent was determined by Fourier transform 
infrared (FT-IR) spectroscopy. The structural properties were studied by X-ray diffraction (XRD). 
Transmission electron microscopy (TEM) imaging was done to determine the morphology and size 
of the nanostructures. The chemical composition of the nanomaterials was determined by energy-
dispersive X-ray spectroscopy (EDS) and inductively coupled plasma mass spectrometry (ICP-MS) 
analysis. To further study the biomedical applications of the synthesized nanostructures, 
antibacterial studies against multidrug-resistant (MDR) Escherichia coli and methicillin-resistant 
Staphylococcus aureus (MRSA) were conducted. In addition, the NPs were added to the growth 
media of human dermal fibroblast (HDF) and human melanoma cells to show their 
cytocompatibility and cytotoxicity, respectively, over a 3-day experiment. Results: UV-visible 
spectroscopy confirmed the highly reproducible green synthesis of colloidal AuNPs and Ag/AuNPs. 
The NPs showed a face-centered cubic crystal structure and an icosahedral shape with mean 
particle sizes of 28.5 and 9.7 nm for AuNPs and Ag/AuNPs, respectively. The antibacterial studies 
of the NPs against antibiotic-resistant bacterial strains presented a dose-dependent antimicrobial 
behavior. Furthermore, the NPs showed cytocompatibility towards HDF, but a dose-dependent 
anticancer effect was found when human melanoma cells were grown in presence of different NP 
concentrations for 72 hours. Conclusion: In this study, mono- and bimetallic NPs were synthesized 
for the first time using a highly reproducible, environmentally friendly, cost-effective and quick 
method and were successfully characterized and tested for several anti-infection and anticancer 
biomedical applications. © 2019 Lomelí-Marroquín et al. 
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Statistical analysis of bitcoin during explosive behavior periods 

Núñez J.A., Contreras-Valdez M.I., Franco-Ruiz C.A. 

Article 

This paper develops the ability of the normal inverse Gaussian distribution (NIG) to fit the returns 
of bitcoin (BTC). As the first cryptocurrency created, the behavior of this new asset is characterized 
by great volatility. The lack of a proper definition or classification under existing theory 
exacerbates this property in such a way that explosive periods followed by a rapid decline have 
been observed along the series, meaning bubble episodes. By detecting the periods in which a 
bubble rises and collapses, it is possible to study the statistical properties of such segments. In 
particular, adjusting a theoretical distribution may help to determine better strategies to hedge 
against these episodes. The NIG is an appropriate candidate not only because of its heavy-tailed 
property but also because it has been proven to be closed under convolution, a characteristic that 
can be implemented to measure multivariate value at risk. Using data on the price of BTC with 
respect to seven of the main global currencies, the NIG was able to fit every time segment despite 
the bubble behavior. In the out-of-sample tests, the NIG was proven to have an adjustment similar 
to that of a generalized hyperbolic (GH) distribution. This result could serve as a starting point for 
future studies regarding the statistical properties of cryptocurrencies as well as their multivariate 
distributions. © 2019 Núñez 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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Strategic knowledge management within subsidised entrepreneurial 
university-industry partnerships 

Guerrero M., Herrera F., Urbano D. 

Article 

Purpose: The purpose of this paper is to analyse how collaborative/opportunistic behaviours 
within subsidised university-industry partnerships are influencing the design/implementation of 
strategic knowledge management practices in emerging economies. 
Design/methodology/approach: The proposed conceptual model was analysed with a 
retrospective multiple case study approach integrated by four subsidised entrepreneurial 
universities-industry partnerships of the Incentive Programme for Innovation from 2009 to 2014 in 
Mexico. Findings: Entrepreneurial universities and industrial organisations confirm insights about 
dual collaborative-opportunistic behaviour within subsidised partnerships. The main effects of 
behaviours represent an increment in the knowledge management costs during the monitoring 
stages. The ex ante collaboration agreement anticipated and protected intellectual capabilities. 
Research limitations/implications: This research contributes to the ongoing discussion about public 
administrations’ opportunistic behaviours in emerging economies (Tripsas et al., 1995), the 
effectiveness of the innovation and entrepreneurial programmes (Guerrero and Urbano, 2019b), 
and the link between dual behaviours (collaborative and opportunistic) and knowledge 
management practices (de Wit-de Vries et al., 2018). Practical implications: New questions 
emerged about the effectiveness of subsidies as new modes of knowledge generation among 
entrepreneurial universities and industrial organisations, as well as the need for implementing 
strategic knowledge management practices in the public administration. Social implications: For 
policymakers, the study presents insights about the effectiveness of public resources. 
Policymakers should understand challenges and re-define/re-incentivize the productive value 
chain as well as implement mechanisms to control opportunistic behaviours on potential 
subsidised firms. Originality/value: The paper contributes to the academic debate about how 
entrepreneurial universities and industrial organisations are strategically managing their 
knowledge when participating in subsidised partnerships in emerging economies. © 2019, 
Emerald Publishing Limited. 
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Strategies based on aqueous two-phase systems for the separation of laccase 
from protease produced by Pleurotus ostreatus 

Sánchez-Trasviña C., Enriquez-Ochoa D., Arellano-Gurrola C., Tinoco-Valencia R., Rito-Palomares 
M., Serrano-Carreón L., Mayolo-Deloisa K. 

Article 

Laccases are currently employed in several biotechnological applications such as pharmaceutical, 
environmental, textile and petrochemical. Their production in submerged bioreactors has been 
extensively reported using basidiomycetes, however, this approach exhibits a major drawback: the 
concomitant production of proteases, which reduces laccase activity in broths. In this work, 
aqueous two-phase systems (ATPS) composed by polyethylene glycol (PEG)-salt, UCON-salt and 
PEG-dextran were tested to separate laccase from proteases in culture media. Results showed that 
PEG of low molecular weight (400 g mol-1), volume ratio of 0.33 and tie line length of 45% (w/w) 
in a PEG-salt system allowed the separation of both enzymes. The extraction efficiency decreased 
when sodium chloride was added into the system, but increased with a second ATPS stage. A PEG 
4600-dextran 500 000 system was also suitable to separate laccase from proteases with an 
enzymatic activity recovery of 95%. The UCON-salt systems tested were not adequate for the 
separation of both enzymes since they partitioned to the same phase. Therefore, two options for 
laccase separation from proteases are proposed: a two step PEG 400-salt system for laccase 
separation after the fermentation process and PEG 4600-dextran 500 000 for in situ recovery of 
laccase due to its lower salt content which is suitable for fungal growth. To our knowledge, this is 
the first time that conditions for the separation of laccase and proteases on ATPS different phases 
are reported. These findings open the opportunity to establish optimum process conditions for the 
efficient production and recovery of laccases produced by Pleurotus ostreatus. © 2019 Elsevier 
B.V. 
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Strengthening critical thinking in engineering students 

Caratozzolo P., Alvarez-Delgado A., Hosseini S. 

Article 

Governments, accreditation agencies and employers are increasingly interested in the 
development of a set of soft skills in students among which critical thinking is found to be a highly 
relevant skill for engineers in order to meet the requirements of future job markets. In addition, 
there is great effort in the universities to include cognitive tools in their different engineering 
programs for training and developing these soft skills. The purpose of this study is to design 
strategies that develop critical thinking in engineering students, using three specific cognitive 
tools: (1) the enrichment of the vocabulary corpus; (2) the formation of coherent speech habits; 
and (3) the practice of argumentation and opinion. To achieve the objectives of this work, 
activities of the artistic-narrative modality of thinking in addition to the traditional logical-scientific 
modality of thinking were incorporated in the classroom. The results showed a substantial 
improvement in the development of the particular soft skill, critical thinking, in engineering 
students. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Structural and optical properties of GaN thin films grown on Si (111) by 
pulsed laser deposition 

Martínez-Ara L.A., Aguilar-Hernández J.R., Contreras-Puente G., Sastré-Hernández J., Hernández-
Hernández L.A., De Los ángeles Hernández-Pérez M., Maldonado-Altamirano P., Mendoza-Pérez R. 

Article 

In this work we present results and analysis concerning the processing and characterization of 
Gallium Nitride (GaN) thin films (TF) grown on Si (111) substrates by pulsed laser deposition 
technique (PLD), which were analyzed by X-ray diffraction (XRD), scanning electron microscopy 
(SEM), photoluminescence (PL) and Raman spectroscopy (RS). The GaN films showed the 
hexagonal phase with a preferential orientation in the (100) direction, SEM pictures showed a 
cauliflower-like morphology. Room temperature PL studies showed the so called GaN-yellow 
band, at 2.29 eV, as well as the donor-acceptor (DA) pair luminescent transition around 3.0 eV. At 
10 K, phonon replicas, separated by 69 meV, were observed. By RS, the optical mode on 710 cm-1 
was observed, corresponding to the longitudinal optical phonon, A1(LO), as reported for this 
material. © 2019 Universidade Federal de Sao Carlos. All Rights Reserved. 
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Structural properties, functional evaluation, and in vitro protein digestibility 
of black and yellow quinoa (Chenopodium petiolare) protein isolates 

[Propiedades estructurales, evaluación funcional y digestibilidad proteica in- 
vitro de aislados de quinoa 

Sánchez-Reséndiz A.I., Escalante-Aburto A., Andía-Ayme V., Chuck-Hernández C. 

Article 

In this work, the structural and functional properties of proteins from black and yellow quinoa 
were assessed as well as the in vitro digestibility. Black quinoa flours contained higher amounts of 
crude fiber and lower amounts of total starch compared to the yellow counterpart. Structurally, 
electrophoretic SDS-PAGE bands corresponding to 50 kDa 11S globulin, and 55 kDa protein (under 
non-reducing conditions), and 31–33 kDa (under reducing conditions) were observed in both 
isolates. Fat absorption and water solubility indexes were comparatively lower in the black quinoa 
protein isolate. Both isolates showed a good nitrogen solubility index and emulsifying activity. In 
vitro protein digestibility was similar for both varieties (>95%). The addition of the protein isolates 
obtained from quinoa flours could be considered as a good alternative to increase the protein 
content of different foods taking advantage of key functional properties such as nitrogen solubility 
index and emulsifying activity. © 2019, © 2019 The Author(s). Published with license by Taylor & 
Francis Group, LLC. 
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ST-segment elevation myocardial infarction with non-chest pain presentation 
at the Emergency Department: Insights from the Singapore Myocardial 

Infarction Registry 

Pong J.Z., Ho A.F.W., Tan T.X.Z., Zheng H., Pek P.P., Sia C.-H., Hausenloy D.J., Ong M.E.H. 

Article 

ST-segment elevation myocardial infarction (STEMI) often presents acutely at the Emergency 
Department (ED). Although chest pain is a classical symptom, a significant proportion of patients 
do not present with chest pain. The impact of a non-chest pain (NCP) presentation on ED 
processes-of-care and outcomes is not fully understood. We utilised a national registry to 
characterise predictors, processes-of-care, and outcomes of NCP STEMI presentations. 
Retrospective data for all STEMI cases occurring between 2010 and 2012 were analysed from the 
Singapore Myocardial Infarction Registry. Cases of inpatient onset, inter-facility transfers, and out-
of-hospital cardiac arrests were excluded. Univariable analysis of demographic, clinical, processes-
of-care, and outcome variables was conducted. Multivariable logistic regression ascertained 
independent predictors of a NCP presentation and 28-day mortality. Of 4667 STEMI cases, 12.9% 
presented without chest pain. Patients with NCP presentation were older (median, years = 74 vs. 
58; p < 0.001), more likely to be female (39.1% vs. 15.7%; p < 0.001), of the Chinese race (72.5% vs. 
62.7%; p < 0.001), and with diabetes (48.6% vs. 36.7%; p < 0.001). These patients were more likely 
to present with syncope (6.0% vs. 1.9%; p < 0.001) or epigastric pain (10.6% vs. 4.9%; p < 0.001). 
Patients with NCP presentation were less likely to receive percutaneous coronary intervention 
(27.0% vs. 75.6%; p < 0.001), had longer door-to-balloon time (median, minutes = 83 vs. 63; p < 
0.001), and experienced greater mortality at 28 days (31.2% vs. 4.5%; p < 0.001). On multivariable 
logistic regression, independent predictors of a NCP presentation included age (adjusted odds 
ratio [aOR] = 1.05, 95% confidence interval [CI] 1.04–1.07), diabetes (aOR = 1.76, 95% CI 1.40–
2.19), BMI (aOR = 0.93, 95% CI 0.91–0.96), and dyslipidemia (aOR = 0.73, 95% CI 0.58–0.91). 
Absence of chest pain was an independent predictor for 28-day mortality (aOR = 3.46, 95% CI 
2.64–4.52). Patients who presented with a NCP STEMI had a distinct clinical profile and 
experienced poorer outcomes. Routine triage ECG could be considered for patients with high-risk 
factors and non-classical symptoms. © 2019, Società Italiana di Medicina Interna (SIMI). 
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Student engagement as a predictor of xMOOC completion: An analysis from 
five courses on energy sustainability 

Guajardo Leal B.E., Valenzuela González J.R., Scott J. 

Article 

MOOCs are characterized as being courses to which a large number of students enroll, but only a 
small fraction completes them. An understanding of students' engagement construct is essential 
to minimize dropout rates. This research is of a quantitative design and exploratory in nature and 
investigates the interaction between contextual factors (demographic characteristics), student 
engagement types (academic, behavioral, cognitive and affective), and learning outcomes, with 
the objective of identifying the factors that are associated with completion of massive and open 
online courses. Two logistic models were adjusted in two samples, general and secondary, with 
the binary dependent variable defined as completes the course yes/no. The results in the general 
sample (15% completion rate) showed that the probabilities of a participant completing the course 
are positively and significantly related to participation in the forum and the participant educational 
level, and negatively related to gender (female) and age. The results in the secondary sample (87% 
completion rate) showed that the probabilities of a participant completing the course are 
positively and significantly related to participation in the forum, gender (female), and the 
motivation and satisfaction indexes, and negatively related to age, having previous experience in 
other MOOCs, and self-efficacy and task strategies indexes. The results lead to ideas on how these 
variables can be used to support students to persist in these learning environments. © 2019, The 
Online Learning Consortium. All rights reserved. 

Guajardo Leal B.E., Valenzuela González J.R., Scott J., (2019). Student engagement as a predictor of xMOOC 
completion: An analysis from five courses on energy sustainability. Online Learning Journal, vol. 23, pp. 105-
123. ISSN: 24725749.



Students' perceptions about the use of the tablet in the classroom 
considering data science and machine learning [Percepciones de los 

estudiantes sobre el uso de la tablet en el salón de clases considerando la 
ciencia de datos y el aprendizaje automático] 

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

Article 

This quantitative research aims to analyze the perceptions of students about the use of the tablet 
in the classroom considering data science and machine learning (linear regression). The sample 
consists of 130 students from the business School. The results of machine learning (with 50%, 60% 
and 70% of training) indicate that the tablet has a positive influence the search for information on 
the Internet, access to web applications, the dissemination of information on the Internet and the 
active participation of the student. on the other hand, data science allows identifying 4 predictive 
models on the use of the tablet in the classroom through the decision tree technique. finally, 
mobile devices are transforming the planning, organization and realization of school activities in 
the XXI Century. In particular, the tablet improves teaching-learning conditions in the classroom. 
© 2019 Red Universitaria de Campus Virtuales. All rights reserved. 
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Study of heat transfer in a tubular-panel cooling system in the wall of an 
electric arc furnace 

Contreras-Serna J., Rivera-Solorio C.I., Herrera-García M.A. 

Article 

Most electric arc furnaces (EAF) use tubular panels as cooling systems to protect their walls from 
the impressive heat generated inside. This study focuses on heat transfer in the pipe-cooling 
systems of EAF walls. A model that considers surface-energy balances between different layers of 
the EAF's walls and the heat radiated onto the walls by the electric arc and the molten-slag surface 
is developed herein. The temperature distribution is determined for the tubular panels, and the 
heat transfer is calculated. A total of 14 tubular panels covered the walls; the total water-flow 
distribution, together with the heat-transfer coefficient (HTC), is determined for each panel using a 
parallel-pipe network with conventional correlations for piping. The study is conducted via a 
parametric analysis in which the principal factors governing the process—the arc coverage and 
slag-layer thickness adhering to the walls—are varied. The results are compared with experimental 
measurements of the outlet water temperature. The experimental data are within the results that 
were obtained with the model, allowing us to estimate the operating conditions of the furnace. 
Moreover, the panels under the EAF's highest and lowest temperatures are observed. Ideal 
operating condition is observed for the case wherein the arc is completely covered, the maximum 
thickness of the slag is 4.5 cm, the temperature difference between the inlet and outlet flow is 3 K, 
and the heat transferred by the wall cooling system is 3.35 MW energy losses reduced up to five 
times. We concluded that each panel has a different temperature and heat-removal capacity, 
which are highly dependent on the flow within it and its geometry, there is a difference of 3% in 
the water flow for the panels with lowest flow against those with higher. We show that slag-layer 
thickness and arc-coverage factors significantly affect the safe operation of the EAF, as well as its 
energy efficiency. © 2018 Elsevier Ltd 
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Rangel-Cobián V., Orozco-Guareño E., García-Guaderrama M. 

Article 

In this work, we present a study on the preparation of TiO2 powder employing different synthesis 
methods as molten salt, sol-gel, combustion and hydrothermal. The structural, morphological, 
optical and surface properties were studied in order to evidence the characteristic of the TiO2 
powder. By the molten salt method, the TiO2 powder presented a rutile-phase crystal structure 
with particles of micrometric size and low superficial area. When the combustion and sol gel 
methods were employed, the TiO2 powder had an anatase phase with a crystallite size of ∼14 nm. 
Different morphologies such as nanocuboids, nanobelts, nanoparticles and interconnected 
nanobubbles were observed. The photocatalytic activity of TiO2 powder was assessed by the 
rhodamine B degradation. SG-TiO2 powder showed the highest photocatalytic efficiency in 
comparison with the rest of the samples. The presence of intrinsic defects and hydroxyl groups 
plays a fundamental role in the photocatalytic activity of the TiO2 powder. © 2019 IOP Publishing 
Ltd. 
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structure and performance in spontaneously hypertensive rats 
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Macchi E., Mutti A., Miragoli M. 

Article 

Background: Non-communicable diseases, intended as the results of a combination of inherited, 
environmental and biological factors, kill 40 million people each year, equivalent to roughly 70% of 
all premature deaths globally. The possibility that manufactured nanoparticles (NPs) may affect 
cardiac performance, has led to recognize NPs-exposure not only as a major Public Health concern, 
but also as an occupational hazard. In volunteers, NPs-exposure is problematic to quantify. We 
recently found that inhaled titanium dioxide NPs, one of the most produced engineered 
nanomaterials, acutely increased cardiac excitability and promoted arrhythmogenesis in 
normotensive rats by a direct interaction with cardiac cells. We hypothesized that such scenario 
can be exacerbated by latent cardiovascular disorders such as hypertension. Results: We 
monitored cardiac electromechanical performance in spontaneously hypertensive rats (SHRs) 
exposed to titanium dioxide NPs for 6 weeks using a combination of cardiac functional 
measurements associated with toxicological, immunological, physical and genetic assays. 
Longitudinal radio-telemetry ECG recordings and multiple-lead epicardial potential mapping 
revealed that atrial activation times significantly increased as well as proneness to arrhythmia. At 
the third week of nanoparticles administration, the lung and cardiac tissue encountered a 
maladaptive irreversible structural remodelling starting with increased pro-inflammatory cytokines 
levels and lipid peroxidation, resulting in upregulation of the main pro-fibrotic cardiac genes. At 
the end of the exposure, the majority of spontaneous arrhythmic events terminated, while cardiac 
hemodynamic deteriorated and a significant accumulation of fibrotic tissue occurred as compared 
to control untreated SHRs. Titanium dioxide nanoparticles were quantified in the heart tissue 
although without definite accumulation as revealed by particle-induced X-ray emission and 
ultrastructural analysis. Conclusions: The co-morbidity of hypertension and inhaled nanoparticles 
induces irreversible hemodynamic impairment associated with cardiac structural damage 
potentially leading to heart failure. The time-dependence of exposure indicates a non-return point 
that needs to be taken into account in hypertensive subjects daily exposed to nanoparticles. © 
2019 The Author(s). 
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Subjective well-being and job performance: Testing of a suppressor effect 

Salgado J.F., Blanco S., Moscoso S. 

Article 

This is a four-year follow-up study on the relationship between the cognitive and emotional 
components of subjective wellbeing (SWB) and job performance. We hypothesized a positive 
relationship between these variables and job performance. The sample consisted of 170 managers 
of a Spanish company in the Information Technology and Communication (ITC) industry. The 
cognitive component of SWB was assessed with the Satisfaction with Life (SWL) scale and the 
emotional component with the SPANE scale. Two independent ratings, one from the direct 
supervisor and another from the HR manager, served as evaluations of job performance during 
four years in a row. Results showed that the two components of SWB predicted job performance 
over the four years. Additionally, when the two components are entered in a regression equation 
the validity increases over time as a consequence of a suppressor effect on the cognitive 
component of SWB. Finally, we discuss the implications for the theory and the practice of SWB at 
work. © 2019 Colegio Oficial de Psicologos de Madrid. All rights reserved. 
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Subjectivity, quotidianness and memory: The proposal of a collaborative 
documentary by José Balado [Subjetividade, cotidianidade e memória: A 

proposta de um documentário colaborativo de José Balado] [Subjetividad, 
cotidianidad y memoria: La propuesta de d 

Leetoy S., Scherer D.Z. 

Article 

This paper analyzes the case of DOCUPERU, an organization that creates audiovisual contents 
intended to reflect on the use of the collaborative documentary, which aims to promote an 
inclusive culture of active citizens. It is determined that the products designed by José Balado and 
his team result from collective actions that allow the marginal communities to gain access to some 
ways of self-representation, rebuilding their memory and speaking of their quotidianness. Firstly 
this paper presents an overview of the cultural agency. Then, it explains how these forms of 
amateur production have led to a new boost for the collaborative documentary. Finally, an 
interview to Balado is transcribed herein; this way he explains the fundamentals making possible 
to create such collective life experience. © 2019 Pontificia Universidad Javeriana. All rights 
reserved. 
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Suitability of a gradient scale to promote for continuous improvement in 
clinical sites used in Mexican Medical Specialties [Gradientes de idoneidad 

para impulsar la mejora continua de campos clínicos utilizados en programas 
de Especialidades Médicas en M 

Martínez-Ozuna G., Santos-Guzmán J., Pérez Anguiano N.E., Herrera Martínez G., Pacheco 
Alvarado K.P. 

Article 

Objective: To develop a method for the evaluation of clinical sites through the perspective of 
medical residents. Material and method: A set of 20 variables were selected and grouped into the 
following categories: (i) teaching staff; (ii) hospital organisation; (iii) educational program, and (iv) 
overall opinion. Results: A gradient scale of the suitability of the clinical site was designed, and 
validated, with 55% of the clinical sites being at an acceptable level and 45% being unacceptable 
below. Conclusion: This tool permitted the quality of the clinical sites used by the medical 
residents to be measured using a gradient scale. © 2018 Elsevier España, S.L.U. 

Martínez-Ozuna G., Santos-Guzmán J., Pérez Anguiano N.E., Herrera Martínez G., Pacheco Alvarado K.P., 
(2019). Suitability of a gradient scale to promote for continuous improvement in clinical sites used in Mexican 
Medical Specialties [Gradientes de idoneidad para impulsar la mejora continua de campos clínicos utilizados 
en programas de Especialidades Médicas en M. Educacion Medica, vol. 20, pp. 64-71. ISSN: 15751813.



Supercapacitor based on graphene oxide/tetra(para-
aminophenyl)porphyrin/Nylon 66 composite electrode 

García-Pérez C.A., Menchaca-Campos C., García-Sánchez M.A., Vega-Cantú Y.I., Rodríguez-Pérez 
O., Uruchurtu J. 

Article 

The study of the graphene oxide (GO)/tetra-(para-aminophenyl)porphyrin (H2T(p-NH2)PP)/Nylon 
66 (Nylon) composite as an electrochemical supercapacitor was subjected to electrochemical 
impedance spectroscopy, cyclic voltammetry and galvanostatic charging-discharging measurement 
techniques, in a 1 M H2SO4 electrolytic solution. The results of the analysis showed an increase in 
the specific capacity of the system by modifying the percentage by weight of GO to 60%, 80% and 
90%, making this effect more evident after performing an activation in NaOH, due to the increase 
in surface area of the electrode, as well as interactions with the center of the porphyrin 
macrocycle, reaching maximum specific capacitance values of 328 F/g. This system combines the 
formation of the electrochemical double layer and pseudocapacitor phenomena as energy storage 
mechanisms. © 2019 Elsevier B.V. 
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Supercritical CO 2 -based tailor made valorization of Origanum vulgare L 
extracts: A green approach to extract high-value compounds with applied 

perspectives 

García-Pérez J.S., Cuéllar-Bermúdez S.P., Cruz-Quiroz R.D.L., Arévalo-Gallegos A., Esquivel-
Hernandez D.A., Rodríguez-Rodríguez J., García-García R., Iqbal H.M.N., Parra-Saldivar R. 

Article 

In this study, the supercritical CO 2 -based extraction approach was used from the green 
technologies to extract Oregano oil (Origanum vulgare L.). A Taguchi experimental design was 
applied to evaluate the effect of pressure, temperature and ethanol as co-solvent. High yield of 
oregano oil (13.40%) was obtained at 40 °C, 100 bar and 8 g min −1 of co-solvent flow. Fatty acids 
profile include α-linolenic, palmitic, oleic and linoleic that contribute to 70.9–76.8% of total fatty 
acids. Volatile compounds including carvacrol (29.99%), heneicosane (8.21%), nonacosane 
(11.78%), docosane (7.18%), borneol (4.35%) and thymol (4.51%) were the main compounds 
identified. Antimicrobial activity assays showed that extracts obtained at 40 °C were highly 
efficient against S. aureus, E. coli, and C. albicans. Highest antioxidant activities on DPPH and FRAP 
assays were reached under 8 g min −1 of co-solvent flow (6.08 and 6.89 μmol TE g −1 extract, 
respectively). On the other hand, antioxidant activity (35.76 μmol TE g −1 ) on ABTS assay was 
improved at 40 °C, 100 bar, and 4 g min −1 of co-solvent flow. © 2018 Elsevier Ltd 

García-Pérez J.S., Cuéllar-Bermúdez S.P., Cruz-Quiroz R.D.L., Arévalo-Gallegos A., Esquivel-Hernandez D.A., 
Rodríguez-Rodríguez J., García-García R., Iqbal H.M.N., Parra-Saldivar R., (2019). Supercritical CO 2 -based 
tailor made valorization of Origanum vulgare L extracts: A green approach to extract high-value compounds 
with applied perspectives. Journal of Environmental Management, vol. 232, pp. 796-802. ISSN: 3014797.



Supercritical CO2 extraction of solids using aqueous ethanol as static modifier 
is a two-step mass transfer process 

del Valle J.M., Martín Á., Cocero M.J., de la Fuente J.C., de la Cruz - Quiroz R. 

Article 

This study re-analyzes literature data on S. platensis’ chlorophyll (CHL) extraction using 5-25 cm3 
of 20–80% v/v ethanol in water (static modifier) and 82.5–62.5 cm3 of CO2 at 50 °C and 40 MPa. 
Under these conditions, a CO2-expanded aqueous ethanol (liquid) phase coexists with an 
aqueous-ethanol-modified CO2 (SCF) phase in the extraction vessel. Authors hypothesize the 
resulting extraction is a two-step process consisting of slow transfer of CHL from the substrate to 
the liquid phase, followed by fast (equilibrium) transfer of CHL to the SCF phase. For analysis, we 
described the ternary (CO2 + ethanol + water) system at 50 °C and 40 MPa using Peng-Robinson 
Equation of State and Wong-Sandler mixing rules with binary interaction parameters describing 
phase equilibrium of binaries (CO2 + ethanol), (ethanol + water), and (CO2 + water). Authors 
propose a simple mathematical model of the extraction process, and identify research needs to 
validate/refine it. © 2018 
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Surface hydrophobization of TEMPO-oxidized cellulose nanofibrils (CNFs) 
using a facile, aqueous modification process and its effect on properties of 

epoxy nanocomposites 

Shrestha S., Chowdhury R.A., Toomey M.D., Betancourt D., Montes F., Youngblood J.P. 

Article 

This work investigates the effects of surface modified cellulose nanofibrils (CNFs) on the 
mechanical, thermal, and morphological properties of epoxy nanocomposites. CNFs (extracted 
from wood pulp) were modified by using a two-step water-based method, where tannic acid (TA) 
acts as a primer with CNF suspension and reacts with hexadecylamine (HDA), forming the modified 
product as CNF-TA-HDA. The modified (-m) and unmodified (-um) CNFs were filled into 
hydrophobic epoxy resin with a co-solvent (acetone), which was subsequently removed to form a 
solvent-free two component epoxy system, followed by addition of hardener to cure the resin. 
Better dispersion and stronger adhesion between fillers and epoxy were obtained for m-CNFs than 
the um-CNFs, resulting in better mechanical properties of nanocomposites at the same loading. 
Elastic modulus, tensile strength, and work-of-fracture improved with increasing m-CNFs, with the 
most remarkable improvement observed for 0.5 wt% content, indicating good reinforcement of 
epoxy. um-CNFs showed incompatibility and lack of dispersion with epoxy leading to insignificant 
changes in the mechanical properties. Thermal stability and the degradation temperature of m-
CNF/epoxy improved when compared to neat epoxy. The glass transition temperature (Tg) also 
increased substantially up to 5 °C for m-CNFs, while um-CNFs showed decrease in Tg. © 2019, 
Springer Nature B.V. 
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Surgical correction of post-traumatic kyphosis with osteotomies in the Spine 

Avila J.M.J., García O.S., Vergara P.A., Cisneros A.C.G. 

Article 

Objective: To analyze the clinical and radiological evolution, indications and complications of the 
types of osteotomies in patients with disturbed sagittal balance (SB) resulting from post-traumatic 
kyphosis. The SB can be measured with a plumb line from the center of the body of C7 to S1, 
which allows recognizing the misalignment. The imbalance can be corrected by osteotomy. 
Methods: Thirty patients with SB loss due to post-traumatic kyphosis were studied from January 
2014 to December 2017. SPO, PSO and VCR were performed to evaluate the degree of kyphosis 
before and after surgery, the Oswestry questionnaire was applied and the degree of correction, 
the days of hospital stay and transoperative bleeding were assessed. Results: Age, 50 years, SD = 
14, follow-up time: 2-3 years. We performed 11 (36.7%) osteotomies of S-P, 17 (56.7%) pedicle 
subtractions and 2 (6.6%) vertebrectomies. Most of the lesions were found between levels L1 and 
L2; the complications were dehiscence of the surgical wound in 4 patients (13.3%) and infection in 
2 (6.6%). The minimum surgical time was 3 hours; the Oswestry questionnaire did not showed 
statistically significant difference during the preoperative period, however, considerable 
improvement was observed 2 years after surgery. Conclusions: The use of corrective vertebral 
osteotomies significantly reestablishes the spinopelvic balance altered by different pathologies. It 
allows correcting in a single surgery the sagittal balance, achieving corrections from 10° to 40°, 
depending on the type of osteotomy performed, being a safe and effective procedure, which 
allows to restore the spinopelvic balance, improving the quality of life of the patients. Level of 
Evidence IIb; Prospective cohort study. © 2019 Oficial da Sociedade Brasileira de Coluna. All rights 
reserved. 
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Survey on biometry for cognitive automotive systems 

Lozoya-Santos J.D.J., Sepúlveda-Arróniz V., Tudon-Martinez J.C., Ramirez-Mendoza R.A. 

Article 

A survey on biometry for cognitive automotive systems is presented in this paper, specially those 
biometric systems used for high tech security access, law enforcement and/or commercial 
transactions. In general, biometric systems can be expensive due to the amount of sensors and 
processing resources involved. Efforts have been made to integrate these systems to vehicles 
mostly for security purposes and user authentication. Until now, most of the systems do not go 
beyond using facial and fingerprint data to start the engine or access the car; however, new 
generations demand more personalization plus the vehicle making decisions based on their 
physiological characteristics. Although this kind of technology is considered a luxury feature in 
general, actually it could help users and save their lives. Indeed, biometry is the way to make the 
human-vehicle relationship happen, whether the biometric devices are embedded inside the 
vehicle, used as an accessory or wearables. By using as input not only the sensors inside the 
vehicle but also data from outside, the vehicle could adapt and/or learn new information to make 
the best possible decision. © 2019 Elsevier B.V. 
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Sustainable biotransformation of Oleic Acid to 10-hydroxystearic acid by a 
recombinant oleate hydratase from Lactococcus garvieae 

Zhang J., Bilal M., Liu S., Zhang J., Lu H., Luo H., Luo C., Shi H., Iqbal H.M.N., Zhao Y. 

Article 

Enzymatic hydration of oleic acid into 10-hydroxystearic acid (10-HSA) represents a theme of 
substantial scientific and practical interest. In this study, a fatty acid hydratase (OHase) from 
Lactococcus garvieae was cloned and expressed in Escherichia coli. The recombinantly expressed 
enzyme was identified as oleate hydratase (EC 4.2.1.53) confirming its highest hydration activity 
for oleic acid. The optimally yielded enzyme fraction was purified and subjected to sodium dodecyl 
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). A solitary band on SDS-PAGE confirmed 
the molecular weight of 65 kDa. Gas chromatography-mass spectrometry (GC-MS) analysis 
scrutinized the silylated hydroxy fatty acid products acquired from the hydration of oleic acid by 
the oleate hydratase from L. garvieae. Optimal reaction conditions for the enzymatic production of 
10-HSA from oleic acid using the purified oleate hydratase were pH 7.5, 30 °C, 105.49 U/mL 
enzyme solution and 30 g/L oleic acid. In the presence of activity stimulators, that is, magnesium 
(II) (Mg2+), the oleate hydratase activity was found to be greatly improved at 30 °C. In conclusion, 
the results revealed the potential efficacy of recombinant enzyme for the biotechnological 
conversion of oleic acid to 10-HSA acid with high efficiency. The results would be useful for the 
improved industrial-scale biosynthesis of 10-HSA via an economical and environmentally friendly 
bioprocess approach. © 2019 by the authors. 
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Sustainable machining as a mean of reducing the environmental impacts 
related to the energy consumption of the machine tool: a case study of AISI 

1045 steel machining 

Camposeco-Negrete C., de Dios Calderón-Nájera J. 

Article 

Due to the rising concerns related to the depletion of fossil fuel sources, and the climate change 
associated to the usage of such sources for electricity generation, there is a high pressure for 
diminishing the energy consumption of all the industrial sectors in order to mitigate the negative 
impacts associated to the energy required to manufacture a product. Computer numerical control 
(CNC) machining accounts for a larger portion of the total energy drawn from the grid by the 
manufacturing sector. Therefore, the energy efficiency of the manufacturing operations should be 
enhanced to optimize their energy consumption and to reduce their environmental burden as 
well. As a mean for achieving sustainable manufacturing operations, the present paper outlines an 
experimental study to optimize cutting parameters in turning of AISI 1045 steel. One of the main 
objectives was to minimize the total specific energy consumed by the CNC machine tool during 
material removal, considering dry cutting to decrease the environmental impacts linked to the 
coolant usage. As a measure of the surface quality, the second objective was to reduce the 
average surface roughness of the workpiece. The same material removal volume was considered 
for all the experimental trials. The response surface method was used to obtain the regression 
models for all the variables studied, and the desirability method was selected for defining the 
values of these variables, named the cutting parameters, that minimized the quantity of electrical 
energy consumed, and surface roughness. The results achieved showed that it is possible to obtain 
a more sustainable machining process without sacrificing the productivity of the process and the 
final quality of the product. © 2018, Springer-Verlag London Ltd., part of Springer Nature. 
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Symbiotic co-culture of Scenedesmus sp. and Azospirillum brasilense on N-
deficient media with biomass production for biofuels 

Contreras-Angulo J.R., Mata T.M., Cuellar-Bermudez S.P., Caetano N.S., Chandra R., Garcia-Perez 
J.S., Muylaert K., Parra-Saldivar R. 

Article 

The treatment of nitrogen-deficient agriculture wastewater, arising from the vegetable and fruit 
processing, is a significant problem that limits the efficiency of its biological treatment. This study 
evaluates the effectiveness of the symbiotic co-culture of Azospirillum brasilense and 
Scenedesmus sp., under two nitrogen levels (8.23 mg L -1 and 41.17 mg L -1 ) and mixing systems 
(aeration and magnetic stirring), aiming to simultaneously use the N-deficient media for their 
growth while producing biomass for biofuels. Microalgae growth and biomass composition, in 
terms of protein, carbohydrate and fatty acid contents, were evaluated at the end of the 
exponential growth phase (15 days after inoculation). Results show that the symbiotic co-culture 
of microalgae-bacteria can be effectively performed on nitrogen-deficient media and has the 
potential to enhance microalgae colony size and the fatty acid content of biomass for biofuels. The 
highest biomass concentration (103 ± 2 mg. L -1 ) was obtained under aeration, with low nitrogen 
concentration, in the presence of A. brasilense. In particular, aeration contributed to, on average, 
a higher fatty acid content (48 ± 7% dry weight (DW)) and higher colony size (164 ± 21 μm 2 ) than 
mechanical stirring (with 39 ± 2% DW and 134 ± 21 μm 2 , respectively) because aeration 
contribute to better mass transfer of gases in the culture. Also, co-culturing contributed in 
average, to higher colony size (155 ± 21 μm 2 ) than without A. brasilense (143 ± 21 μm 2 ). 
Moreover, using nitrogen deficient wastewater as the culture media can contribute to decrease 
nitrogen and energy inputs. Additionally, A. brasilense is approved and already extensively used in 
agriculture and wastewater treatment, without known environmental or health issues, simplifying 
the biomass processing for the desired application. © 2019 by the authors. 
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Symmetric supermodes in cyclic multicore fibers 

Ávila B.J., Hernández J.N., Toxqui Rodríguez S.M., Rodríguez-Lara B.M. 

Article 

Nearest-neighbor coupled-mode theory is a powerful framework to describe electromagnetic-
wave propagation in multicore fibers, but it lacks precision as the separation between cores 
decreases. We use abstract symmetries to study a ring of evenly distributed identical cores around 
a central core, a common configuration used in telecommunications and sensing. We find its 
normal modes and their effective propagation constants while including the effect of all high-
order inter-core couplings. Finite element simulations support our results to good agreement. 
Only two of these effective modes involve fields in all the cores. These two modes display 
opposite-sign phase configurations between the fields in the external cores and the central core. 
These two modes still appear in the limit where the external cores become a continuous ring. Our 
results might help improve predictions for crosstalk in telecommunications or precision in sensing 
applications. © 2019 Optical Society of America under the terms of the OSA Open Access 
Publishing Agreement. 
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Synergetic efficiency of Lidar and WorldView-2 for 3D urban cartography in 
Northeast Mexico 

Yépez Rincón F.D., Lozano García D.F. 

Article 

Three-dimensional urban cartography is needed for city changes’ assessment. The variety of 
studies using 3D calculations of urban elements grows each year. Building and vegetation volumes 
are necessary to assess and understand spatio-temporal urban changeable environments. 
However, there are technical questions as to which method can improve 3D urban cartographic 
accuracy. The innovative part of this current study is the creation of a six-band hybrid obtained 
from LIDAR and WorldView2 synergy. Two different enhancement algorithms demonstrated the 
most important spectral features for the urban development and vegetation classes. Results 
indicated an improvement in accuracy by up to 21.3%, according to the Kappa coefficient. Both 
infra-red band and intensity band were the most significant, according to the principal 
components analysis. The synergy delimited classes and polygons, as well as the direct display of 
information regarding heights of elements and improving the extraction of roads, buildings and 
vegetation classes. © 2017, © 2017 Informa UK Limited, trading as Taylor & Francis Group. 
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Syntaxin 3, but not syntaxin 4, is required for mast cell–regulated exocytosis, 
where it plays a primary role mediating compound exocytosis 

Sanchez E., Gonzalez E.A., Moreno D.S., Cardenas R.A., Ramos M.A., Davalos A.J., Manllo J., 
Rodarte A.I., Petrova Y., Moreira D.C., Chavez M.A., Tortoriello A., Lara A., Gutierrez B.A., Burns 

A.R., Heidelberger R., Adachi R. 

Article 

Mast cells (MCs) participate in allergy, inflammation, and defense against pathogens. They release 
multiple immune mediators via exocytosis, a process that requires SNARE proteins, including 
syntaxins (Stxs). The identity of the Stxs involved in MC exocytosis remains controversial. Here, we 
studied the roles of Stx3 and -4 in fully developed MCs from conditional knockout mice by 
electrophysiology and EM, and found that Stx3, and not Stx4, is crucial for MC exocytosis. The 
main defect seen in Stx3-deficient MCs was their inability to engage multigranular compound 
exocytosis, while leaving most single-vesicle fusion events intact. We used this defect to show that 
this form of exocytosis is not only required to accelerate MC degranulation but also essential to 
achieve full degranulation. The exocytic defect was severe but not absolute, indicating that an Stx 
other than Stx3 and -4 is also required for exocytosis in MCs. The removal of Stx3 affected only 
regulated exocytosis, leaving other MC effector responses intact, including the secretion of 
cytokines via constitutive exocytosis. Our in vivo model of passive systemic anaphylaxis showed 
that the residual exocytic function of Stx3-deficient MCs was sufficient to drive a full anaphylactic 
response in mice. © 2019 Sanchez et al. Published under exclusive license by The American Society 
for Biochemistry and Molecular Biology, Inc. 
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Synthesis and characterization of bimetallic catalysts Pd-Ru and Pt-Ru 
supported on Γ-alumina and zeolite FAU for the catalytic transformation of 

HMF 

Pérez-Bustos H.F., Lucio-Ortiz C.J., de la Rosa J.R., de Haro del Río D.A., Sandoval-Rangel L., 
Martínez-Vargas D.X., Maldonado C.S., Rodriguez-González V., Garza-Navarro M.A., Morales-Leal 

F.J. 

Article 

It is well known the effects and limitations of the use of fossil fuels, for that reason is necessary to 
establish alternative sources of energy. The 5-hydroxymethylfurfural (HMF) is a chemical 
compound that can be obtained from the carbohydrates present in the biomass. Is a key 
compound for the obtaining of several valuable chemicals, many of them have a promising 
application as biofuels. In the present work, Pd-Ru and Pt-Ru bimetallic catalysts with low metal 
content (0.5%) supported on commercial γ-Al2O3 and FAU zeolite prepared by hydrothermal 
method, were synthesized and characterized to transform HMF into valuable chemicals under mild 
reaction conditions. Two crystallographic phases were found to coexist in the zeolite synthesized 
as support, the FAU phase prevailing over the LTA when calcined at 550 °C. The system studied 
with formic acid as hydrogen donor, under mild reaction conditions, showed a partial 
hydrogenation of HMF molecule evidenced in the 5-MF and 2,5-DMF formation. Also, a partial 
oxidation and esterification is happening for the formation of 2,5-DFF and 5-A-2-F, respectively. 
The catalysts supported on FAU showed better conversion of HMF that catalysts supported on γ-
Al2O3. Although all metals showed catalytic activity by separed, Pd-Ru combination was more 
selective to produce 5-MF, 2,5-DMF and 2,5-DFF than Pt-Ru combination, and showed production 
of valuable furan derivatives even in their second and thir use. Pd–Ru/FAU catalyst formed a PdRu 
alloy phase, which can be related to its better catalytic performance. © 2018 Elsevier Ltd 
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Synthesis, characterization, and in vitro evaluation of gamma radiation-
induced PEGylated isoniazid 

González-Torres M., Guzmán-Beltrán S., Mata-Gómez M.A., González-Valdez J., Leyva-Gómez G., 
Melgarejo-Ramírez Y., Brostow W., Velasquillo C., Zúñiga-Ramos J., Rodríguez-Talavera R. 

Article 

Background: The search for innovative anti-tubercular agents has received increasing attention in 
tuberculosis chemotherapy because Mycobacterium tuberculosis infection has steadily increased 
over the years. This underlines the necessity for new methods of preparation for polymer-drug 
adducts to treat this important infectious disease. The use of poly(ethylene glycol)(PEG) is an 
alternative producing anti-tubercular derivatives. However, it is not yet known whether PEGylated 
isonicotinylhydrazide conjugates obtained by direct links with PEG are useful for therapeutic 
applications. Results: Here, we synthesized a PEGylated isoniazid (PEG-g-INH or PEG–INH) by 
gamma radiation-induced polymerization, for the first time. The new prodrugs were characterized 
using Raman and UV/Vis spectrometry. The mechanism of PEGylated INH synthesis was proposed. 
The in vitro evaluation of a PEGylated isonicotinylhydrazide macromolecular prodrug was also 
carried out. The results indicated that PEG–INH inhibited the bacterial growth above 95% as 
compared with INH, which showed a lower value (80%) at a concentration of 0.25 μM. Similar 
trends are observed for 0.1, 1, and 5 μM. Conclusions: In summary, the research suggests that it is 
possible to covalently attach the PEG onto INH by the proposed method and to obtain a slow-
acting isoniazid derivative with little toxicity in vitro and higher anti-mycobacterial potency than 
the neat drug. How to cite: González-Torres M, Guzmán-Beltrán S, Mata-Gómez M, et al. 
Synthesis, characterization, and in vitro evaluation of gamma radiation-induced PEGylated 
isoniazid. Electron J Biotechnol 2019; 41. https://doi.org/10.1016/j.ejbt.2019.07.005. © 2019 
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Systematic mapping study 2012-2017: Quality and effectiveness 
measurement in MOOC 

Quiliano-Terreros R., Ramirez-Hernandez D., Barniol P. 

Article 

Massive Open Online Courses (MOOCs) concentrate an important number of students and are set 
up as an alternative for acquiring knowledge and continuing education. The objective of this article 
is to analyze how the quality and effectiveness of the MOOCs were measured in empirical studies 
between 2012 and 2017. For which a systematic mapping study of articles was performed by using 
databases of Scopus and Web of Science. These articles were analyzed according to the: (1) 
context of the publication, (2) type of developing institutions and distribution platforms of the 
MOOC, and (3) characteristics of the empirical studies. It was identified that 54% of the developing 
institutions were universities and that 31% of the platforms that distributed the MOOC are of 
Coursera. These articles were also analyzed by type of study, the more frequently used indicators 
to measure the effectiveness, and the more frequently used focus points (approaches) to measure 
quality. The results of this study are useful because it allows having a general view of the most 
frequently utilized methodologies to measure quality and effectiveness in MOOCs. © 2019, 
Anadolu Universitesi. 
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Systematic mapping study of academic engagement in MOOC 

Guajardo-Leal B.E., Navarro-Corona C., González J.R.V. 

Article 

MOOCs are presented as an affordable and easily accessible modality that offers the opportunity 
to democratize education in our time; however, this convenience training favors a low completion 
rate of the participants. Faced with this situation, scholars have suggested that it is necessary to 
deepen the construct of academic engagement, a concept that has been addressed in the study of 
face-to-face training, to better understand how students participate in this educational modality. 
This article systematically explores the existing literature, in the period of 2015-2018, about the 
construct of academic engagement in online, massive and open learning courses, through a 
Systematic Mapping of Literature, a method which aims to identify the characteristics of 
production in a given subject. The results show that there is a considerable increase in published 
articles that associate academic engagement and MOOCs, mainly from the United States, 
Australia, and the United Kingdom. Most of the mapped publications employ qualitative methods, 
with an exploratory approach, although there are several correlational studies. The study of 
participation patterns and instructional design appear as the main topics of interest in the field. In 
addition to providing a general overview of production on the subject, the research provides 
accurate information that will identify works for more in-depth reviews. Thus, it also offers a 
replicable and flexible literature search method for different research interests. © 2019, 
Athabasca University. 
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Targeting mitochondrial fission using Mdivi-1 in A clinically relevant large 
animal model of acute myocardial infarction: A pilot study 

Ong S.-B., Kwek X.-Y., Katwadi K., Hernandez-Resendiz S., Crespo-Avilan G.E., Ismail N.I., Lin Y.-H., 
Yap E.P., Lim S.-Y., Myu Mai Ja K.P., Ramachandra C.J.A., Tee N., Toh J.J., Shim W., Wong P., 

Cabrera-Fuentes H.A., Hausenloy D.J. 

Article 

Background: New treatments are needed to reduce myocardial infarct size (MI) and prevent heart 
failure (HF) following acute myocardial infarction (AMI), which are the leading causes of death and 
disability worldwide. Studies in rodent AMI models showed that genetic and pharmacological 
inhibition of mitochondrial fission, induced by acute ischemia and reperfusion, reduced MI size. 
Whether targeting mitochondrial fission at the onset of reperfusion is also cardioprotective in a 
clinically-relevant large animal AMI model remains to be determined. Methods: Adult pigs (30–40 
kg) were subjected to closed-chest 90-min left anterior descending artery ischemia followed by 72 
h of reperfusion and were randomized to receive an intracoronary bolus of either mdivi-1 (1.2 
mg/kg, a small molecule inhibitor of the mitochondrial fission protein, Drp1) or vehicle control, 10-
min prior to reperfusion. The left ventricular (LV) size and function were both assessed by 
transthoracic echocardiography prior to AMI and after 72 h of reperfusion. MI size and the area-
at-risk (AAR) were determined using dual staining with Tetrazolium and Evans blue. Heart samples 
were collected for histological determination of fibrosis and for electron microscopic analysis of 
mitochondrial morphology. Results: A total of 14 pigs underwent the treatment protocols (eight 
control and six mdivi-1). Administration of mdivi-1 immediately prior to the onset of reperfusion 
did not reduce MI size (MI size as % of AAR: Control 49.2 ± 8.6 vs. mdivi-1 50.5 ± 11.4; p = 0.815) or 
preserve LV systolic function (LV ejection fraction %: Control 67.5 ± 0.4 vs. mdivi-1 59.6 ± 0.6; p = 
0.420), when compared to vehicle control. Similarly, there were no differences in mitochondrial 
morphology or myocardial fibrosis between mdivi-1 and vehicle control groups. Conclusion: Our 
pilot study has shown that treatment with mdivi-1 (1.2 mg/kg) at the onset of reperfusion did not 
reduce MI size or preserve LV function in the clinically-relevant closed-chest pig AMI model. A 
larger study, testing different doses of mdivi-1 or using a more specific Drp1 inhibitor are required 
to confirm these findings. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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Targeting pancreatic islet PTP1B improves islet graft revascularization and 
transplant outcomes 

Figueiredo H., Figueroa A.L.C., Garcia A., Fernandez-Ruiz R., Broca C., Wojtusciszyn A., Malpique R., 
Gasa R., Gomis R. 

Article 

Deficient vascularization is a major driver of early islet graft loss and one of the primary reasons 
for the failure of islet transplantation as a viable treatment for type 1 diabetes. This study 
identifies the protein tyrosine phosphatase 1B (PTP1B) as a potential modulator of islet graft 
revascularization. We demonstrate that grafts of pancreatic islets lacking PTP1B exhibit increased 
revascularization, which is accompanied by improved graft survival and function, and recovery of 
normoglycemia and glucose tolerance in diabetic mice transplanted with PTP1B-deficient islets. 
Mechanistically, we show that the absence of PTP1B leads to activation of hypoxia-inducible factor 
1-independent peroxisome proliferator-activated receptor coactivator 1/estrogen-related 
receptor signaling and enhanced expression and production of vascular endothelial growth factor 
A (VEGF-A) by cells. These observations were reproduced in human islets. Together, these findings 
reveal that PTP1B regulates islet VEGF-A production and suggest that this phosphatase could be 
targeted to improve islet transplantation outcomes. © 2019 The Authors, some rights reserved; 
exclusive licensee American Association for the Advancement of Science. No claim to original U.S. 
Government Works 
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Taxonomy of levels of sensing, smart and sustainable products to support 
new product development 

Miranda J., Ponce P., Molina J.M., Molina A. 

Article 

Nowadays, there is a tendency to provide products not only with high sensing and smart capacities 
and capabilities but also with high sustainable impact considering social, economic and 
environmental factors. Therefore, companies must offer products that can be competitive in the 
market and solve social problems through the use of emerging technologies and practices that 
allow high customisation and better performance of products. Accordingly, the sensing, smart and 
sustainable product ‘S3 Product' concept has emerged to define these types of products. In this 
work, a taxonomy of levels of S3 Products to support New Product Development (NPD) is 
presented. Thus, the information generated by using the proposed taxonomy will support the 
design process and obtain an early identification of the value proposition of products to be 
developed. Copyright © 2019 IFAC. © 2019, IFAC (International Federation of Automatic Control) 
Hosting by Elsevier Ltd. All rights reserved. 
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Teacher professional development and school leadership in mexican 
elementary schools [Meksika İlköğretim okullarında öğretmenlerin mesleki 

gelişimleri ve okul liderliği] 

Elizondo-García J., Gómez-Zermeño M.G., De La Garza L.Y.A. 

Article 

This paper presents a quantitative study aimed to inquire into professional conditions of school 
leaders and teachers in Mexico. Based on questionnaires for teachers and school principals, this 
study focused on teacher professional development and school leadership, considering indicators 
as teacher training, induction and mentoring, teacher appraisal, and school climate. Teachers and 
principals from 106 public elementary schools participated. Results highlight the need of attention 
at guidelines and policies indicated for Mexican educational system. © 2019, Ankara University. All 
rights reserved. 
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Teaching International Business Using Virtual Reality 

Hernandez-Pozas O., Carreon-Flores H. 

Article 

New generations of International Business (IB) students include the Centennials, also known as 
Generation Z. These students have experienced their whole life in a virtual and physical reality. 
They learn differently than previous generations and have an even shorter span of attention than 
Millennials. We–IB educators–need to acknowledge these changes in students, and propose new 
educational solutions that keep on preparing them to succeed in the international arena. In this 
paper, we suggest Virtual Reality (VR) as an innovative, cheaper and effective alternative solution 
to make IB students practice competencies. Based on Experiential Learning Theory, Social 
Cognitive Theory and Generational Theory, we offer ideas of several VR applications in the field. As 
an example, we describe an ongoing VR project using avatars to make students practice 
negotiation and intercultural communication. We report its preliminary findings. Paper ends with 
a discussion on VR teaching implications. Today, when multinational organizations are increasing 
the use of state-of-the-art technologies, initiatives like this can contribute to make IB students to 
exercise digital competencies too. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Teaching sustainability in European higher education institutions: Assessing 
the connections between competences and pedagogical approaches 

Lozano R., Barreiro-Gen M., Lozano F.J., Sammalisto K. 

Article 

There has been considerable progress in the incorporation of sustainable development (SD) into 
higher education institutions' curricula. This has included research on competences for SD and 
pedagogical approaches used; however, there has been limited research on the connection 
between how pedagogical approaches are used and how they may develop sustainability 
competences. A survey was developed, based on the 'connecting sustainable development 
pedagogical approaches to competences' framework, to investigate sustainability being taught, 
sustainability competences developed, and pedagogical approaches used in European higher 
education institutions. The survey was sent to a database of more than 4000 contacts from which 
390 complete responses (9.80%) were obtained. The results show that the social dimension was 
the least addressed at 18% of responses, while the economic, environmental, and cross-cutting 
dimensions were addressed almost equally. The correlation analyses showed a relation between 
the contribution to sustainability and the strength of competences, and between the strength of 
competences and the strength of pedagogical approaches. The results from the survey helped to 
update the theoretical framework, which provides a more precise perspective on how 
sustainability competences can be better developed in class, and how to better develop all the 
sustainability competences. © 2019 by the authors. 
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Technical aspects for counting and timing photons with a digital oscilloscope 

Arturo Rojas-Santana J., Lopez-Mago D. 

Article 

Photon counting and timing are generic tasks in many photonics laboratories. However, the cost of 
a commercial photon counter system can be a limiting factor to establish a new laboratory. 
Homemade photon counters can present a cost-saving solution, but they can also present a 
demanding side project not always part of the main research. Modern digital oscilloscopes are 
available in most universities and can provide a simple solution to measure photon statistics. Here, 
we describe the technicalities and limitations for counting and timing photons using a digital 
oscilloscope. © 2019 Optical Society of America. 
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Technological innovations and practices in engineering education: a review 

Hernandez-de-Menendez M., Morales-Menendez R. 

Article 

Nowadays, universities are teaching students whose main distinctive characteristic is the strong 
relationship they have with information and communication technology (ICT). They are the 
millennial generation who have a different learning style and who are most effective when doing 
multisensory activities. Higher education institutions face a big challenge in finding ways to 
improve the learning experience and academic performance of these and future students. 
Research has shown that ICTs used for educational purposes can help in meeting this challenge. In 
this work, a review of the available ICTs that can be applied in the educational field is undertaken. 
Additionally, selected universities from the QS World University Rankings by Engineering and 
Technology Subject 2018 are analyzed. The aim is to review the state of the art technology 
employed by them and to summarize the innovative technological tools, trends and teaching 
practices of these organizations for successful engineering education. This research work can be 
seen as a guide to proven and valuable technologies and educational practices useful to improve 
the teaching–learning processes in engineering education. © 2019, Springer-Verlag France SAS, 
part of Springer Nature. 
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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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Tensile properties and failure behavior of chopped and continuous carbon 
fiber composites produced by additive manufacturing 

Naranjo-Lozada J., Ahuett-Garza H., Orta-Castañón P., Verbeeten W.M.H., Sáiz-González D. 

Article 

The use of additive manufacturing (AM) is rapidly expanding in many industries mostly because of 
the flexibility to manufacture complex geometries. Recently, a family of technologies that produce 
fiber reinforced components has been introduced, widening the options available to designers. 
AM fiber reinforced composites are characterized by the fact that process related parameters such 
as the amount of reinforcement fiber, or printing architecture, significantly affect the tensile 
properties of final parts. To find optimal structures using new AM technologies, guidelines for the 
design of 3D printed composite parts are needed. This paper presents an evaluation of the effects 
that different geometric parameters have on the tensile properties of 3D printed composites 
manufactured by fused filament fabrication (FFF) out of continuous and chopped carbon fiber 
reinforcement. Parameters such as infill density and infill patterns of chopped composite material, 
as well as fiber volume fraction and printing architecture of continuous fiber reinforcement (CFR) 
composites are varied. The effect of the location of the initial deposit point of reinforcement fibers 
on the tensile properties of the test specimens is studied. Also, the effect that the fiber deposition 
pattern has on tensile performance is quantified. Considering the geometric parameters that were 
studied, a variation of the Rule of Mixtures (ROM) that provides a way to estimate the elastic 
modulus of a 3D printed composite is proposed. Findings may be used by designers to define the 
best construction parameters for 3D printed composite parts. © 2019 Elsevier B.V. 
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The academia–industry relationship: igniting innovation in engineering 
schools 

Morales-Avalos J.R., Heredia-Escorza Y. 

Article 

In several regions, but particularly in Latin-America, one of the greatest priorities not only for 
families but also for governments is the education of young generations. For any country in a 
knowledge-based economy, an educated youth and labor force backed by robust technological 
infrastructure could be the passageway to social and economic progress. We live today in a 
globalized and competitive world, where, for new generations of young people, popular skills such 
as reading, writing, and arithmetic won’t be enough to succeed. Those will continue being critical 
skills, but they will not be sufficient. In this present century, new competencies are going to be 
vital factors that divide students between those who are ready to face more challenging 
environments in life from those who are not. At this point, the complex relationship between 
academia and industry is a social and institutional phenomenon guided by strategies. This 
relationship has evolved in diverse ways, where the industry sometimes collaborates with the 
academic communities in strategic efforts to support talent development for the good of both. 
One specific example, structured by the Intel® Guadalajara Design Center in Mexico, is the 
“Innovation Labs Network,” which has the goal to ignite student creativity and innovation through 
the development of required competencies to impact the local ecosystems directly in the different 
states where those institutions and labs are located. © 2019, Springer-Verlag France SAS, part of 
Springer Nature. 
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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 control of constitutionality in cuba: Historical record and preliminary 
assessments of the new proposal in the constitution of 2019 [El control de 
constitucionalidad en cuba: Recuento histórico y valoraciones preliminares 

de la nueva propuesta en la c 

Armengol C.M.V. 

Article 

The control of constitutionality in Cuba has gone against the trend of the world. During the first 
half of the 20th Century, a concentrated and non-specialized model was installed in the hands of 
the Supreme Court, which was accessed through an incidental appeal from an affected party, 
plural public action and individual public action. In the second half of the 20th Century, a 
concentrated and semi-specialized model was implemented with the Court of Constitutional and 
Social Guarantees, which functioned as The Supreme Court Chamber, and in addition to the 
mentioned resources, other procedural actions were regulated. This Canon of Constitutional 
Justice was an innovation at the time in the region. The socialist Constitution of 1976 ignored 
these contributions and implemented a scheme of revision of political constitutionality that did 
not operate in the practice. The Magna Carta approved in 2019 exceeds the previous text, but it is 
omitted and incomplete. The article as-sesses the evolution of the control of constitutionality in 
Cuba. It is supported by a historical-logical, analysis-synthesis and exegetical methods. © 2019, 
Centro Estudios Politicos Constitucionales. All rights reserved. 
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The Cuban constitutionalism right from 1812 to 2009: Canons, cycles, and 
political models [El derecho constitucional cubano de 1812 al 2009: Cánones, 

ciclos y modelos políticos] 

Villabella Armengol C.M. 

Article 

Cuban Constitutional Law has been studied with a chronological approach that leads to a biased 
and Manichean examination. This article presents the approach of constitutionalism from a 
diachronic-synchronic perspective with a holistic methodology that provides productive results by 
connecting historical sequences with doctrine, as well as connotative canons and constitutional 
cycles and the models of public political power. © 2019 Seminario de Historia Constitucional 
"MartÃƒÂ-nez Marina". All rights reserved. 
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The Dietary Fiber Profile, Total Polyphenol Content, Functionality of Silvetia 
compressa and Ecklonia arborea, and Modifications Induced by High 

Hydrostatic Pressure Treatments 

Tapia-Salazar M., Arévalo-Rivera I.G., Maldonado-Muñiz M., Garcia-Amezquita L.E., Nieto-López 
M.G., Ricque-Marie D., Cruz-Suárez L.E., Welti-Chanes J. 

Article 

This study evaluated the effect of high hydrostatic pressure (HHP) treatments on extraction 
efficiency and functionality of dietary fiber and polyphenols present in seaweeds. HHP processes 
at 400 MPa/15 min and 600 MPa/5 min were applied to aqueous dispersions of two edible brown 
seaweed meals (Silvetia compressa and Ecklonia arborea). The treated and untreated dispersions 
underwent rheology studies and were analyzed for total dietary fiber (TDF), soluble and insoluble 
dietary fiber (SDF, IDF), and high and low molecular weight soluble dietary fiber (HMWSDF, 
LMWSDF). In addition, hydro-ethanolic extracts from treated and untreated dispersions were 
analyzed for total phenolic content (TPC) and antioxidant activity (DPPH method). The 
physicochemical properties of both untreated seaweed dispersions were different and the HHP 
treatment conditions affected them differently. TDF of untreated seaweeds was high (59 and 
55%), but SDF/TDF ratios and viscosity were higher in E. arborea. The 400 MPa/15 min treatment 
increased LMWSDF in E. arborea and SDF (mainly HMWSDF) in S. compressa; the 600 MPa/5 min 
treatment increased TDF, IDF, and HMWSDF in E. arborea and TDF, IDF, SDF, and HMWSDF in S. 
compressa. The viscosity of both dispersions increased after HHP treatment, exhibiting a typical 
pseudoplastic behavior, but this effect was higher for S. compressa. HHP increased the extraction 
yield and TPC in E. arborea but decreased them in S. compressa and reduced the DPPH radical 
scavenging activity in both seaweeds, particularly in E. arborea. Compositional and functional 
changes in HHP-treated seaweeds may have multiple applications in food and nutraceutical 
industries. © 2019, Springer Science+Business Media, LLC, part of Springer Nature. 
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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 multiple contacts between crack faces on crack contribution to 
the effective elastic properties 

Markov A., Abaimov S., Sevostianov I., Kachanov M., Kanaun S., Akhatov I. 

Article 

The compliance contribution of a penny-shaped crack having multiple contacts between crack 
faces is analyzed. In order to reduce the number of parameters involved, regular lattices of circular 
contacts are considered. It is found, in particular, that, at the same total area of contacts, a large 
number of small contacts produces stronger stiffening effect than a small number of large 
contacts; hence the total contact area is not the parameter controlling the crack compliance 
contribution. The effects of contacts on both the normal and the shear crack compliances are 
found to be very close. In the case of moderately non-regular contact lattices, the results were 
found to be only marginally different from the results for regular ones. Results are conveniently 
expressed in terms of “Holm's radius”—the radius of a single contact that would have produced 
the same effect. Being applied to multiple cracks with contacts, our results yield the “adjusted” for 
the presence of contacts, value of crack density. © 2018 Elsevier Ltd 
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The facilitating dynamic of customer-employee satisfaction: Contributions 
from the person-centred approach to service encounters 

Chinchilla A., Sepúlveda C.J., Madero S. 

Article 

Given that the quality of the service experience is constructed in the interaction between the 
customer and the employee, gaining insights on customer-employee satisfaction in service 
encounters is relevant to advance the knowledge of the service experience area of research. 
Building on this perspective, the present study aimed to identify a model of the facilitating 
dynamic of customer-employee satisfaction in service encounters. A qualitative instrumental case 
study was developed from 15 cases of different contexts in order to identify common patterns and 
propose a theoretical model. The findings indicate that the attitudes from the person-centred 
approach of the humanistic branch of psychology - empathy, acceptance, and authenticity - 
facilitate the satisfaction of both the customer and the employee in service encounters; foregoing 
conditions of these facilitative dynamic and specific impacts on customer-employee satisfaction 
were also identified. © Copyright 2019 Inderscience Enterprises Ltd. 
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The forced harmonic oscillator: Coherent states and the RWA 

Castaños L.O., Zuñiga-Segundo A. 

Article 

We consider a forced harmonic oscillator in one-dimension. Using coherent states, we show that 
the treatment of the system is simplified, that the relationship between the classical and quantum 
solutions becomes transparent, and that the evolution operator of the system can be calculated 
easily as the free evolution operator of the harmonic oscillator followed by a displacement 
operator that depends on the classical solution. In addition, we consider the system in the 
rotating-wave-approximation (RWA), an application of the Averaging Theorem. We determine the 
relationship between the exact solution and the one in the RWA, test the accuracy of the RWA, 
and explain why the RWA gives accurate results in the realm of cavity quantum electrodynamics. 
Finally, we apply the results to a charged particle interacting with an electromagnetic field. © 2019 
American Association of Physics Teachers. 
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The hydrogen molecule H2 in inclined configuration in a weak magnetic field 

Alijah A., López Vieyra J.C., Nader D.J., Turbiner A.V., Cobaxin H.M. 

Article 

Highly accurate variational calculations, based on a few-parameter, physically adequate trial 
function, are carried out for the hydrogen molecule H2 in inclined configuration, where the 
molecular axis forms an angle θ with respect to the direction of a uniform constant magnetic field 
B, for B=0,0.1,0.175 and 0.2 a.u. Three inclinations θ=0∘,45∘,90∘ are studied in detail with 
emphasis to the ground state 1g. Diamagnetic and paramagnetic susceptibilities are calculated (for 
θ=45∘ for the first time), they are in agreement with the experimental data and with other 
calculations. For B=0,0.1 and 0.2 a.u. potential energy curves E vs R are built for each inclination, 
they are interpolated by simple, two-point Padé approximant Pade[2/6](R)with accuracy of not 
less than 4 significant digits. Spectra of rovibrational states are calculated for the first time. It was 
found that the optimal configuration of the ground state for B≤Bcr=0.178 a.u. corresponds always 
to the parallel configuration, θ=0, thus, it is a 1Σg state. The state 1g remains bound for any 
magnetic field, becoming metastable for B &gt; Bcr, while for Bcr &lt; B &lt; 12 a.u. the ground 
state corresponds to two isolated hydrogen atoms with parallel spins. © 2019 Elsevier Ltd 
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The impact of higher education on entrepreneurship and the innovation 
ecosystem: A case study in Mexico 

Portuguez Castro M., Ross Scheede C.R., Zermeño M.G.G. 

Article 

Entrepreneurship is recognized as an engine for the economy. However, Latin America must 
promote higher opportunities for the creation of new businesses, especially for technology-based 
ventures. In this sense, the Center for Global Innovation and Entrepreneurship (CGIE) of the 
University of Texas at Austin offers a Master of Science in Technology Commercialization (MCCT) 
that prepares students with methodologies to promote the creation of new businesses in Mexico. 
This study aims to know the contribution of training to the creation of new companies, and its role 
in the innovation and the technology transfer processes, from the viewpoint of the participants. 
This research presents a case study that analyzes the impact of the MCCT through the analysis of 
the data of a survey answered by 109 former students of this center. Findings show that the 
methodologies developed by the MCCT allow the creation of technology-based enterprises and 
entrepreneurial skills in students. This study presents good practices that can be emulated by 
other countries in the region, as well as recognizing the great value the role of higher education in 
creating synergies between actors of the innovation ecosystem that strengthen social and 
economic growth. © 2019 by the authors. 
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The impact of remittances on domestic tourism in Mexico 

Mora-Rivera J., Cerón-Monroy H., García-Mora F. 

Article 

In this paper we use data from the National Household Income and Expenditure Survey for the 
years 2010, 2012, 2014 and 2016 to evaluate the impact of internal and international remittances 
on Domestic Tourism Consumption in Mexico. Using treatment and multi-treatment techniques, 
the results of this research show that the reception of remittances has a positive impact on 
tourism spending. In fact, the probability that a household will spend on domestic tourism doubles 
if it receives international remittances compared to internal remittances. Overall, these results 
allow us to suggest policy measures aimed at promoting mechanisms that encourage migrants to 
channel remittances toward local tourism consumption. © 2019 

Mora-Rivera J., Cerón-Monroy H., García-Mora F., (2019). The impact of remittances on domestic tourism in 
Mexico. Annals of Tourism Research, vol. 76, pp. 36-52. ISSN: 1607383.



The impact of the global economic crisis of 2008 on earnings quality in 
Mexico 

Miranda-Lopez J., Valdovinos-Hernandez I. 

Article 

Purpose: The purpose of this paper is to examine the earnings quality of companies listed on 
Mexico’s primary stock market, the Bolsa Mexicana de Valores (Bolsa) before and during the 
global economic crisis of 2008. Previous research has shown that these economic events can have 
potentially conflicting effects on the quality of earnings of listed companies in capital markets 
around the world. Design/methodology/approach: This paper operationalizes earnings quality 
based on earnings management. Therefore, four constructs to proxy for earnings quality are 
developed from previous literature, and multiple regression analysis along with tests of 
differences across two time periods, 2005–2007 and 2008–2010, are used to determine if there is 
a significant change in the accounting quality of companies listed on the Bolsa before and after the 
start of the global economic crisis. Findings: Results indicate a statistically significant decrease of 
earnings quality on three out of the four constructs used to proxy for earnings management. There 
is only one construct in this category that shows a significant increase of earnings quality. Research 
limitations/implications: There are different number of constructs and methodologies used to test 
for earnings quality. This study draws on four different constructs on two dimensions of earnings 
quality from previous literature, but other methodologies and constructs can potentially be used 
as well, such as discretionary accruals. Furthermore, there is a chance that there can be 
confounding factors affecting the results of this study besides the effects of the global economic 
crisis. Finally, the sample used in this study comprises non-financial public companies listed on the 
Bolsa, which can affect the generalization of the results to countries other than Mexico. Practical 
implications: The results of this study can be of interest to Mexican and foreign investors, standard 
setters and regulators of the Bolsa, as the results show a strong incentive to manage companies’ 
earnings using income smoothing in an emerging economy during an economic crisis even after 
converging to a higher-quality set of accounting standards. Results can also be of interests to 
investors and regulators in other Latin-American countries with economies similar to that of 
Mexico. Originality/value: This is the first study to test the quality of earnings of Mexican 
companies before and during the global economic crisis of 2008. Thus, this study contributes to 
the accounting quality literature by offering evidence showing a significant increase of income 
smoothing during the global economic crisis for companies listed in a developing economy with a 
relevant history of economic crises, even when these companies were using recently converged, 
higher-quality accounting standards. © 2019, Emerald Publishing Limited. 
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The importance of lactose in the human diet: Outcomes of a Mexican 
consensus meeting 

Romero-Velarde E., Delgado-Franco D., García-Gutiérrez M., Gurrola-Díaz C., Larrosa-Haro A., 
Montijo-Barrios E., Muskiet F.A.J., Vargas-Guerrero B., Geurts J. 

Article 

Lactose is a unique component of breast milk, many infant formulas and dairy products, and is 
widely used in pharmaceutical products. In spite of that, its role in human nutrition or lactose 
intolerance is generally not well-understood. For that reason, a 2-day-long lactose consensus 
meeting with health care professionals was organized in Mexico to come to a set of statements for 
which consensus could be gathered. Topics ranging from lactase expression to potential health 
benefits of lactose were introduced by experts, and that was followed by a discussion on concept 
statements. Interestingly, lactose does not seem to induce a neurological reward response when 
consumed. Although lactose digestion is optimal, it supplies galactose for liver glycogen synthesis. 
In infants, it cannot be ignored that lactose-derived galactose is needed for the synthesis of 
glycosylated macromolecules. At least beyond infancy, the low glycemic index of lactose might be 
metabolically beneficial. When lactase expression decreases, lactose maldigestion may lead to 
lactose intolerance symptoms. In infancy, the temporary replacing of lactose by other 
carbohydrates is only justified in case of severe intolerance symptoms. In those who show an 
(epi)genetic decrease or absence of lactase expression, a certain amount (for adults mostly up to 
12 g per portion) of lactose can still be consumed. In these cases, lactose shows beneficial 
intestinal-microbiota-shaping effects. Avoiding lactose-containing products may imply a lower 
intake of other important nutrients, such as calcium and vitamin B12 from dairy products, as well 
as an increased intake of less beneficial carbohydrates. © 2019 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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The Importance of Land Use Definition in Human Health Risk Assessment 
Related to Lead in Soils 

Urrutia-Goyes R., Ornelas-Soto N., Li Z. 

Article 

In many countries, soil contamination and lead exposure is a persistent human and environmental 
health issue, while in others, it is an emerging concern. Defining the extent of lead contamination 
and assessing human health risk allow for efficient prevention agendas. The different types of land 
uses delimit the exposure frequency and hence can influence the evaluation of possible threats. In 
this study, human health risk assessment is performed under different land use scenarios, after 
determining the concentration of lead in topsoil of a rehabilitated space. An analytical hybrid 
method was used to determine the concentrations of the heavy metal. Human health risk 
indicators, hazard quotient and cancer risk, were subsequently calculated and compared under 
such scenarios of varying population exposure by land use. Results indicate that an increasing 
exposure can set health risk indicators above the tolerable levels. Correctly defining the exposure 
frequency by land use is very important to determine the actual risk levels of a site. Local 
regulators should take this information into account before designing prevention plans, especially 
in localities where migration and urbanization are major development factors and since the land 
use of a public place could change over time and alter the exposure frequency to soil. © 2019 
Ricardo Urrutia-Goyes and Nancy Ornelas-Soto. 
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The importance of shared beliefs for social marketing programmes 

Calderon C. 

Article 

Purpose: When social marketing tries to influence behaviours to increase societal welfare, 
erroneous shared beliefs of the target audiences can become impediments to success. The 
purpose of this paper is twofold: to categorize shared beliefs that can be obstacles for social 
marketing programmes and to identify the main sources of those shared beliefs. 
Design/methodology/approach: A qualitative approach was used to examine the specific case of 
Type 1 diabetes. In-depth interviews with 12 experts and focus groups with 17 adults who had 
been living with Type 1 diabetes for five years or more were performed. The information was 
analysed applying thematic analysis. Findings: The results indicated that there are two types of 
shared beliefs that can hinder social marketing efforts (misconceptions and ideological 
convictions) and three main influencers (primary groups, communication media and authority 
figures). Practical implications: Target audiences can be segmented by their shared beliefs, and a 
specific message could be designed to reach each group. Social implications: Obstacles that could 
prevent the audience from engaging in a desired positive behaviour could be identified. 
Originality/value: To the author’s knowledge, this is the first study that uses social representations 
to categorize erroneous shared beliefs that could be barriers for impacting behaviours, as well as 
the first to identify the main sources of those beliefs. This approach could provide guidelines for 
the design of social marketing campaigns that could achieve better public engagement. © 2018, 
Emerald Publishing Limited. 
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The interplay between SME owner-managers and the brand-as-a-person 

Centeno E., Cambra-Fierro J., Vazquez-Carrasco R., Hart S.J., Dinnie K. 

Article 

Purpose: The purpose of this paper is to investigate the largely unexplored conceptualisation of 
the brand-as-a-person metaphor in small-to-medium-sized enterprises (SMEs) by examining its 
potential relation with the SME owner-manager, the pathways to its creation and development 
and the intuitive nature of this relationship. Design/methodology/approach: A grounded theory 
approach was used, and data were collected through a set of 36 semi-structured interviews with 
30 SME owner-managers in various sectors in Mexico. Findings: The results indicate that SME 
owner-managers intuitively humanise their brands. The study revealed four pathways to develop 
the brand-as-a-person metaphor in the SME context: through personality traits, tastes and 
preferences, abilities and knowledge and values, all suggesting that SMEs’ brand-as-a-person 
metaphors are largely an extension of their owner-managers. Research limitations/implications: 
The paper presents a theoretical framework that illustrates the four pathways to the creation and 
development of brand-as-a-person that are derived from the brand’s relationship with the SME 
owner-manager. The results of cross-industry semi-structured interviews are limited to a single 
culture context. Practical implications: SME owner-managers should first undertake an 
introspective personal assessment of their intuitive and conscious decision-making, as SME owner-
managers often make decisions in an intuitive way. The results suggest that they should act in a 
more conscious, responsible and rational way when formulating their brand strategies. 
Originality/value: This is the first study to clarify the profound influence of SME owner-managers’ 
personal characteristics, including personality traits, tastes and preferences, abilities and 
knowledge and values, on the brand-as-a-person metaphor. This study also confirms the intuitive 
learning strategy formulation of SME owner-managers’ branding practices and SMEs’ need for a 
more rational approach to branding. © 2019, Emerald Publishing Limited. 
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The lattice structure of all lattice preradicals on modular complete lattices, 
and applications (I) 

Albu T., Pérez J.C., Montes J.R. 

Article 

Based on the concept of a linear morphism of lattices, recently introduced in the literature, we 
present and investigate in this paper the latticial counterpart of the big lattice ñ-pr of all 
preradicals on the category Mod-ñ of all unital right ñ-modules over an associative ring R with 
identity. © 2019 Societatea de Stiinte Matematice din Romania. All Rights Reserved. 
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The liberal ethics of charles taylor in the political context of liberal societies 
[La ética liberal de Charles Taylor en el contexto político de sociedades 

liberales] 

Reyes J.E., Ortíz J.F.Z. 

Article 

This article presents a critical reflection on the liberal ethical proposal of Charles Taylor and its 
viability in the political context of current liberal societies. A liberal social and political 
configuration is understood as one in which greater liberties are promoted and defended in 
individual rights schemes together with the requirement of respect for those individual 
guarantees. However, the liberal political context although the most suitable in current societies, 
presents several ethical problems that Taylor has already identified as the malaise of modernity: 
excess of individualism, primacy of instrumental reason and fragmentation and polarization of the 
society. Faced with these challenges and conflicts arising from the liberalism itself, Taylor's ethics 
is a possible alternative to understand and manage them from an ethical civility and the 
promotion of common goals. © 2019 Universidad del Norte. All rights reserved. 

Reyes J.E., Ortíz J.F.Z., (2019). The liberal ethics of charles taylor in the political context of liberal societies [La 
ética liberal de Charles Taylor en el contexto político de sociedades liberales]. Eidos, vol. , pp. 91-113. ISSN: 
16928857.



The Mexican consensus on nonalcoholic fatty liver disease [Consenso 
mexicano de la enfermedad por hígado graso no alcohólico] 

Bernal-Reyes R., Castro-Narro G., Malé-Velázquez R., Carmona-Sánchez R., González-Huezo M.S., 
García-Juárez I., Chávez-Tapia N., Aguilar-Salinas C., Aiza-Haddad I., Ballesteros-Amozurrutia M.A., 

Bosques-Padilla F., Castillo-Barradas M., Chávez-Barrera J.A 

Article 

Nonalcoholic fatty liver disease (NAFLD) affects nearly one third of the population worldwide. 
Mexico is one of the countries whose population has several risk factors for the disease and its 
prevalence could surpass 50%. If immediate action is not taken to counteract what is now 
considered a national health problem, the medium-term panorama will be very bleak. This serious 
situation prompted the Asociación Mexicana de Gastroenterología and the Asociación Mexicana 
de Hepatología to produce the Mexican Consensus on Fatty Liver Disease. It is an up-to-date and 
detailed review of the epidemiology, pathophysiology, clinical forms, diagnosis, and treatment of 
the disease, whose aim is to provide the Mexican physician with a useful tool for the prevention 
and management of nonalcoholic fatty liver disease. © 2019 Asociación Mexicana de 
Gastroenterología 
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The Mexican consensus on non-cardiac chest pain [Consenso mexicano sobre 
dolor torácico no cardiaco] 

Gómez-Escudero O., Coss-Adame E., Amieva-Balmori M., Carmona-Sánchez R.I., Remes-Troche 
J.M., Abreu y Abreu A.T., Cerda-Contreras E., Gómez-Castaños P.C., González-Martínez M.A., 

Huerta-Iga F.M., Ibarra-Palomino J., Icaza-Chávez M.E., López-Colombo A., Má 

Article 

Introduction: Non-cardiac chest pain is defined as a clinical syndrome characterized by retrosternal 
pain similar to that of angina pectoris, but of non-cardiac origin and produced by esophageal, 
musculoskeletal, pulmonary, or psychiatric diseases. Aim: To present a consensus review based on 
evidence regarding the definition, epidemiology, pathophysiology, and diagnosis of non-cardiac 
chest pain, as well as the therapeutic options for those patients. Methods: Three general 
coordinators carried out a literature review of all articles published in English and Spanish on the 
theme and formulated 38 initial statements, dividing them into 3 main categories: (i) definitions, 
epidemiology, and pathophysiology; (ii) diagnosis, and (iii) treatment. The statements underwent 
3 rounds of voting, utilizing the Delphi system. The final statements were those that reached > 
75% agreement, and they were rated utilizing the GRADE system. Results and conclusions: The 
final consensus included 29 statements. All patients presenting with chest pain should initially be 
evaluated by a cardiologist. The most common cause of non-cardiac chest pain is 
gastroesophageal reflux disease. If there are no alarm symptoms, the initial approach should be a 
therapeutic trial with a proton pump inhibitor for 2-4 weeks. If dysphagia or alarm symptoms are 
present, endoscopy is recommended. High-resolution manometry is the best method for ruling 
out spastic motor disorders and achalasia and pH monitoring aids in demonstrating abnormal 
esophageal acid exposure. Treatment should be directed at the pathophysiologic mechanism. It 
can include proton pump inhibitors, neuromodulators and/or smooth muscle relaxants, 
psychologic intervention and/or cognitive therapy, and occasionally surgery or endoscopic 
therapy. © 2019 Asociación Mexicana de Gastroenterología 
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The Mexican corrido in the age of YouTube: Collective memory, cultural 
agency and hybridisation in the Ayotzinapa case 

Castillo-González M.C., Leetoy S. 

Article 

This article studies the inclusion of Mexican corridos to the subversive repertoire of contemporary 
transnational mobilisations claiming for social justice. Considered a hybrid genre of subaltern 
popular culture for the construction of collective memory, and based on Paul Ricoeur’s narrative 
theory, we explore digital corridos in YouTube produced apropos of the mass disappearance of the 
43 students in Ayotzinapa. Accordingly, we analyse to what extent digital appropriations of 
corridos create forms of cultural agency, providing alternative memories to official discourses. © 
2019 Universidad de Guadalajara. All Rights Reserved. 
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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 new laws of new media and the re-shaping of the environment [Las 
nuevas leyes de los nuevos medios y la reconfiguración del entorno] 

Gutiérrez-Cortés F., Islas-Carmona O., Arribas-Urrutia A. 

Article 

This article aims to reflectively and analytically explore the relationship between information and 
communication technologies (ICT) and the reshaping of the environment in the imaginary of media 
ecology. For this purpose, the method used is the theoretical review of concepts such as 
exaptation from evolutionary biology, passing through the development and evolution of media 
and technologies and highlighting the importance of the science-technology-society trinomial. ICTs 
facilitate the process of exaptation in contemporary societies, encouraging individuals to discover 
new possibilities for development and new forms of knowledge. Since the sixties, the importance 
of the study of media as instruments with unique characteristics has been underlined since they 
affect society for their design, form and structure. When a technology, medium or instrument 
successfully breaks into a society, it redefines it deeply. But the process of adaptation is not 
enough to explain the complexity of technological changes. Therefore, the concept of exaptation 
incorporated into the imaginary of media ecology helps to understand the evolutionary 
transformation of beings and technologies beyond their specific environments. The original 
contribution of this article lies in the incorporation of the concept of exaptation to the theoretical 
and conceptual imaginary of communicology, specifically media ecology. In this way, exaptation 
makes it possible to assess the relevance of Marshall and Eric McLuhan's tetrad of media effects. 
© 2019 Universidad de La Sabana. All Rights Reserved. 
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The next generation of social products based on sensing, smart and 
sustainable (S3) features: A smart thermostat as case study 

Ponce P., Meier A., Miranda J., Molina A., Peffer T. 

Article 

Since Internet of Things (IoT), Machine Learning, Digital Systems, Control Systems were 
incorporated in product design, a new designing technology era raised up so the conventional 
methods for developing products could not be valid anymore since they do not include social 
features that allow interacting with consumers and other products. Sometimes, the products are 
extremely limited in the social communication between products to consumers and products to 
products, and the primary communication system is the interface, but typically, this interface is 
not designed as a social element. As a result, social communication is minimal. Thus, a basic design 
methodology that allows product designers to incorporate social factors between products to 
consumers and products to products is presented in this paper. Also, the term social 
communication PCPP (Product-Consumer and Product-Product) is coined as a part of the product 
design methodology that allows defining the social features as primary elements in the process of 
designing products. Besides, a conceptual method for smart thermostats is proposed for a social 
communication PCPP to demonstrate how this conceptual proposal could be implemented using 
the sensing, smart and sustainable (S3) features. Copyright © 2019 IFAC. © 2019, IFAC 
(International Federation of Automatic Control) Hosting by Elsevier Ltd. All rights reserved. 
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The Political Embeddedness of Entrepreneurship in Extreme Contexts: The 
Case of the West Bank 

Alvi F.H., Prasad A., Segarra P. 

Article 

This article underscores the need for entrepreneurship research in extreme contexts to 
conceptualize the idiosyncrasies of the geopolitical dynamics under which entrepreneurs operate, 
and to consider the ethical implications emanating thereof. Undertaking such a task will illuminate 
the contextual challenges that local entrepreneurs must routinely placate, or otherwise navigate, 
to survive. Drawing on rich qualitative data from the Occupied Palestinian Territory of the West 
Bank, this paper demonstrates one avenue by which to capture the nuances of an extreme context 
in relation to its effects on the entrepreneurial process. Specifically, it shows how data collected at 
myriad institutional sites—from actors that are not only directly, but also tangentially, connected 
to entrepreneurship in the local market—can effectively unveil the vicissitudes of the extreme 
context. This article further contends that a comprehensive and a holistic understanding of the 
extreme context will move toward revealing the nature of political embeddedness of 
entrepreneurs in their institutionally unstable environment—a concern that is especially 
conspicuous in geopolitical areas that would qualify as being extreme. © 2017, Springer 
Science+Business Media B.V. 
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The practice of reasoning and argumentation skills as determinants of the 
score on science, math and reading areas in PISA [La práctica de las 

habilidades de razonamiento y argumentación como determinantes del 
puntaje de las áreas de ciencias, matemáticas 

Lecuanda M., Schütte L.S., Barniol P. 

Article 

Literature suggests that there is a wide group of determinants of the PISA standardized test 
scores. Reasoning and argumentation skills are one of the less studied. Using a multiple linear 
regression estimation, this article proves the impact that the use of this type of strategies has on 
the academic performance indexes in reading, mathematics and science in the PISA test for 
Mexico. The sociodemographic variables of the student, the socioeconomic variables of the 
household and the school variables were also included as control variables. The results show that 
the use of argumentation strategy has a greater impact for all tests, increasing the average score 
in the math test by 13 points. This confirms the importance of the reasoning and argumentation 
skills in the measurement of academic performance. © 2019, Beijing Science Education Innovation 
center. All rights reserved. 
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The role of the organization in the entrepreneur–opportunity nexus 

Zanella G., Castro Solano D.B., Hallam C.R.A., Guda T. 

Article 

Purpose: Entrepreneurial and strategic actions are crucial for wealth creation, and the business 
opportunity is a critical factor in this process. The purpose of this paper is to explore the role of 
the firm’s strategic posture in the relationship between individual alertness and opportunity 
identification within an existing firm. This approach contributes to entrepreneurship theory 
building through a multilevel study. Design/methodology/approach: The quantitative research 
focuses on understanding the mediating role of an organization’s strategic posture in the 
opportunity identification process. Using a sample of 276 firms, this study tests a two-level model 
to explain opportunity identification. Findings: The findings provide empirical evidence that a 
firm’s strategic posture mediates the relationship between individual alertness and opportunity 
identification. Furthermore, this study finds differences in the mediating role of a firm’s strategic 
posture through which entrepreneurs and managers affect opportunity identification. Years after 
the creation of startup, the entrepreneurs still exhibit entrepreneurial characteristics that affect 
opportunity identification. The findings provide evidence that entrepreneurs foster an internal 
culture and set of values that are more favorable to radical innovation, compared to managers 
who favor incremental and less risky projects. Practical implications: The findings suggest the 
possibility for new theory building that can improve the fields of entrepreneurship and 
management research. Moreover, the proposed model constitutes a new approach to analyze the 
mediating role of an organization’s strategic posture in the opportunity identification process. 
Originality/value: This paper provides an original approach to literature in exploring the 
relationship between entrepreneurial alertness and firm’s strategic posture in explaining the 
opportunity identification process. This work will help expand the theory building that explores 
differences between managers and entrepreneurs in organizations. © 2019, Emerald Publishing 
Limited. 
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The roughness of deciduous dentin surface and shear bond strength of glass 
ionomers in the treatment with four minimally invasive techniques 

Moyaho-Bernal M.D.L.A., Badillo-Estévez B.E., Soberanes-De La Fuente E.L., González-Torres M., 
Teutle-Coyotecatl B., Rubín De Celís-Quintana G.N., Carrasco-Gutiérrez R., Vaillard-Jiménez E., 

Lezama-Flores G. 

Article 

The concept of minimally invasive technique in dentistry emphasizes conservative strategies in the 
management of caries, which results in less destruction of healthy tooth structure. The use of 
different techniques seems to interfere in the roughness of dentin and the mechanisms of 
adhesion with the restorative material. This study characterized the roughness of deciduous 
dentin surface treated with four minimally invasive techniques using profilometry, atomic force 
microscopy (AFM) and scanning electron microscopy (SEM); moreover, shear bond strength of 
Vitremer™ glass ionomer was determined. Samples were divided into four groups: G1-CB carbide 
bur, G2-PB polymer bur, G3-C Carisolv™, and G4-AA air abrasive. No differences were found 
between groups before and after treatment in the roughness. Samples treated with a carbide bur 
presented a smear layer; smart bur surface exhibited the remains of the material; G3-C Carisolv™ 
showed a rough surface, and air abrasive presented particle traces. Concerning the shear bond 
strength of Vitremer™ glass ionomer were not found differences after treatment (p > 0.05). It is 
concluded that roughness showed characteristic patterns derived from the technique used and 
the shear bond strength is not significantly affected after using any minimally invasive method. © 
2019 The Royal Society of Chemistry. 
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The SLC16A11 risk haplotype is associated with decreased insulin action, 
higher transaminases and large-size adipocytes 

Almeda-Valdes P., Velasco D.V.G., Campos O.A., Bello-Chavolla O.Y., Sevilla-González M.D.R., Ruiz 
T.V., Rosado A.J.M., Bautista C.J., Hernandez L.M., Cruz-Bautista I., Moreno-Macias H., Huerta-

Chagoya A., Rodríguez-Álvarez K.G., Walford G.A., Jacobs S.B.R 

Article 

Objective: A haplotype at chromosome 17p13 that reduces expression and function of the solute 
carrier transporter SLC16A11 is associated with increased risk for type 2 diabetes in Mexicans. We 
aim to investigate the detailed metabolic profile of SLC16A11 risk haplotype carriers to identify 
potential physiological mechanisms explaining the increased type 2 diabetes risk. Design: Cross-
sectional study. Methods: We evaluated carriers (n = 72) and non-carriers (n = 75) of the SLC16A11 
risk haplotype, with or without type 2 diabetes. An independent sample of 1069 subjects was used 
to re plicate biochemical findings. The evaluation included euglycemic-hyperinsulinemic clamp, 
frequently sampled intravenous glucose tolerance test (FSIVGTT), dual-energy X-ray 
absorptiometry (DXA), MRI and spectroscopy and subcutaneous abdominal adipose tissue 
biopsies. Results: Fat-free mass (FFM)-adjusted M value was lower in carriers of the SLC16A11 risk 
haplotype after adjusting for age and type 2 diabetes status (β = .0.164, P = 0.04). Subjects with 
type 2 diabetes and the risk haplotype demonstrated an increase of 8.76 U/L in alanine 
aminotransferas e (ALT) (P = 0.02) and of 7.34 U/L in gammaglutamyltransferase (GGT) (P = 0.05) 
compared with non-carriers and after adjusting for gende r, age and ancestry. Among women with 
the risk haplotype and normal BMI, the adipocyte size was higher (P < 0.001). Conclusions: 
Individuals carrying the SLC16A11 risk haplotype exhibited decreased insulin action. Higher serum 
ALT and GGT levels were found in carriers with type 2 diabetes, and larger adipocytes in 
subcutaneous fat in the size distribution in carrier women with normal weight. © 2019 European 
Society of Endocrinology Printed in Great Britain. 
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The threat of the larger grain borer, Prostephanus truncatus (Coleoptera: 
Bostrichidae) and practical control options for the pest 

Muatinte B.L., Kavallieratos N.G., Boukouvala M.C., García-Lara S., López-Castillo L.M., Mvumi B.M. 

Article 

It is about 40 years since Prostephanus truncatus, a devastating pest of stored maize and dried 
cassava, was accidentally introduced into Africa from meso-America. Losses of stored maize at 
least doubled because of the destructive nature of the pest. Prostephanus truncatus management 
measures generated and recommended then worked at that time. However, the pest remains a 
serious threat to food security in developing tropical countries as it continues to spread to other 
geographical areas. This paper reviews the status of scientific knowledge of the pest and practical 
control options in the context of reductions in synthetic pesticide use; pesticide resistance 
management; and consumer, worker and environmental safety, and in the process, identifies 
research and development gaps. We present a scenario of the threat of P. truncatus on stored-
maize grain and dry cassava chips and discuss, critically analyse the economic feasibility of control 
methods that have been generated and applied through scientific research. This review reveals a 
clear paucity of reliable data on economic analysis of most interventions, a critical factor for 
farmer adoption. A gap is also identified in the uptake of some of the developed technologies; 
mainly ascribed to affordability issues and a lack of evidence-based economic analysis under the 
user's circumstances. There is a lack of reliable national postharvest loss data based on the 
measurement and currently, the most robust loss estimates for sub-Saharan Africa are available 
on the African Postharvest Loss Information System (APHLIS) online platform. Any emerging P. 
truncatus control methods should be evaluated for efficacy and cost-effectiveness under realistic 
circumstances together with the target end-users of the methods to assess appropriateness. © 
CAB International 2019 (Online ISSN 1749-8848). 
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The triggers of local and distant search: Relative magnitude and persistence 
in explaining acquisition relatedness 

Iyer D.N., Baù M., Chirico F., Patel P.C., Brush T.H. 

Article 

Research on problemistic search has assumed negative attainment discrepancy to be the trigger of 
both local and distant search. Extending this research, we present and compare two additional 
triggers: (1) relative attainment discrepancy, which reflects how much a firm's attainment 
discrepancy deviates from its past negative attainment discrepancies; and (2) persistent 
attainment discrepancy, which reflects how often the firm experiences below-aspirations 
performance. Our triggers for distant search model a behavioral explanation for the timing and 
relatedness of acquisitions. We find support for baseline arguments of problemistic search 
whereby firms increase both industry- and skill-related acquisitions when they perform below 
aspirations. When they persistently perform below aspirations, however, this likelihood is reduced 
and firms engage in acquisitions that are more unrelated, thereby providing support for the notion 
of expanding search boundaries from local to distant search. Of the two triggers of distant search 
proposed, relative attainment discrepancy does not induce firms to expand search boundaries. 
Our results indicate that persistent attainment discrepancy is a key construct to consider when 
studying the expansion of search boundaries. © 2018 Elsevier Ltd 
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The use of a plant enzyme for rapid and sensitive analysis of naturally-
occurring folates in food by liquid chromatography-tandem mass 

spectrometry 

Ložnjak P., García-Salinas C., Díaz de la Garza R.I., Bysted A., Jakobsen J. 

Article 

A rapid, sensitive and reproducible method for analysis of naturally-occurring folates and folic acid 
in food has been developed and validated. A single-enzyme extraction step, in which a pure 
recombinant enzyme of plant origin (Arabidopsis thaliana) was used, enabled fast and 
reproducible deglutamylation during folate extraction within the incubation time of 1 h. Six 
commonly occurring folate forms (tetrahydrofolate, 5,10-methenyltetrahydrofolate, 10-formylfolic 
acid, 5-formyltetrahydrofolate, folic acid and 5-methyltetrahydrofolate) were detected and 
quantified in 9 min using liquid chromatography-tandem mass spectrometry (LC–MS/MS). 13C5-
labeled 5-formyltetrahydrofolate, 13C5-labeled folic acid and 13C5-labeled 5-
methyltetrahydrofolate were used as internal standards for the quantification. The method is 
described by a calibration curve (R2&gt;0.99 and trueness 85–115%), a limit of quantification at 
0.1 μg/100 g, trueness at 80–120% in spiked samples and certified reference materials, and a 
precision &lt;10%. However, the precision in quantification of tetrahydrofolate was not within the 
acceptable limits due to the lack of use of the corresponding internal standard. An interconversion 
study of unstable formyl forms was performed which showed that 50% of 5,10-
methenyltetrahydrofolate is converted to 5-formyltetrahydrofolate during the analysis. The 
developed LC–MS/MS method is a candidate for a future standard method for folate analysis in 
food. © 2019 Elsevier B.V. 
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The Use of Statistical Process Control Charts to Evaluate Interprofessional 
Education Sessions Embedded Into a Pediatric Emergency In situ 

Resuscitation Program 

Pirie J., Cardenas S., Seleem W., Kljujic D., Schneeweiss S., Glanfield C., Principi T. 

Article 

Summary Statement The rigorous evaluation of simulation in healthcare to improve resuscitations 
and team functioning can be challenging. Statistical process control (SPC) charts present a unique 
methodology to enable statistical rigor when evaluating simulation. This article presents a brief 
overview of SPC charts and its advantages over traditional before and after methodologies, 
followed by an exemplar using SPC to evaluate an in situ team training program with embedded 
interprofessional education sessions. © 2019 by the Society for Simulation in Healthcare. 
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Theoretical and experimental development of cooling load temperature 
difference factors to calculate cooling loads for buildings in warm climates 

Vallejo-Coral E.C., Rivera-Solorio C.I., Gijón-Rivera M., Zúñiga-Puebla H.F. 

Article 

In Mexico, electricity consumption is highest during the summer due to the usage of air 
conditioning systems. Considering that half of Mexico has warm climatic conditions and more than 
30% households are equipped with some kind of air conditioning equipment, accurate cooling load 
calculations would directly affect energy efficiency, indoor thermal comfort and suitable heating, 
ventilation, and air conditioning design. The cooling load temperature difference/solar cooling 
load/cooling load factor (CLTD/SCL/CLF) method provides a reasonably accurate estimation of 
total heat gains through a building envelope; however, it is restricted to climatic conditions in the 
United States and a small number of construction materials. This study aims to determine the 
CLTD values for flat roofs and walls of buildings for different climatic zones in Mexico, such as 
Monterrey, Veracruz, and Mexicali, and for different construction materials that typically used in 
Mexico. We used the complex finite Fourier transform to solve the one-dimensional transient heat 
transfer model. We ran experimental setup in Monterrey to validate the mathematical model 
developed in this work. Additionally, we verified the theoretical model with the previously 
reported studies and compared them with CLTD values calculated using the correction factor 
proposed by the American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE) methodology. From these results, we can conclude that applying the CLTD method with 
the correction factor overestimates cooling loads through walls and roofs for typical buildings and 
Mexican climatic conditions. The average difference between ASHRAE-derived values and the 
obtained CLTD values was 10 °C. © 2018 Elsevier Ltd 
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Theorization and modelling of law. A unifying approach based on cybernetics, 
cognitive science and complexity [Teorización y modelaje del derecho. Un 
enfoque unificador basado en cibernética, ciencia cognitiva y complejidad] 

Castro R.G.M. 

Article 

This paper is part of a larger project -a theory of Law- which purports to use concepts of systems 
theory, complexity and cybernetics in order to create models of legal behavior that can be subject 
to computer simulation and modeling, thus making theory and practice more relatable to each 
other. Because of space constrains, two models of Law are proposed: one on how knowledge 
about Law, Justice and the Rule of Law is created and circulates, and one on what norms are and 
how they are implemented, along with a brief notion of who are its subjects. The work offered in 
this study is correlated with the Law and Society approach to legal empiricism and concludes that 
theory and practice hold a recursive relation: theory without a practical referent is fiction and 
practice without theory is blind development; computer modeling is a way to further the 
complementary relationship that both ought to hold. © 2019 Universidad Nacional Autonoma de 
Mexico. All rights reserved. 
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Thermal and hydrodynamic performance of a novel passive mixer ‘wavering 
coiled flow inverter’ 

Singh J., Montesinos-Castellanos A., Nigam K.D.P. 

Article 

This study explores the design of a novel passive mixer based on the concept of a coiled flow 
inverter (CFI) with an enhanced heat transfer efficiency. The proposed wavering coiled flow 
inverter (WCFI) was designed by inserting a 90° bend in halfway of the helical coils of equal arm 
lengths and wavering curvature radius. The hydrodynamics and thermal performance of the 
developed WCFI were than compared with helical coiled tube (HCT) and CFI with the same heat 
transfer areas (At = 0.062 m2 and 0.157 m2). Water was used as the working fluid in a range of 
Dean number from 8 to 1581. The designed WCFI, showed a 48% enhancement of the Nusselt 
number over an HCT with the same heat transfer area. Furthermore, the WCFI provided an 18% 
higher Nusselt number than the CFI due to the wavering curvature effects. Additionally, the 
friction factor data were practically comparable to that of the HCT. This study offers a preliminary 
investigation of the local and average heat transfer advantages of using a novel passive device 
WCFI. The present work may be significant, as it offers heat transfer augmentation via intensified 
geometrical design, without additional pressure drop. © 2019 Elsevier B.V. 
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Thermal expansion effects on the one-dimensional liquid-solid phase 
transition in high temperature phase change materials 

Santiago Acosta R.D., Otero J.A., Hernández Cooper E.M., Pérez-Álvarez R. 

Article 

Heat transfer characteristics of phase change materials (PCMs), such as the absorbed sensible and 
latent heat, during melting of the solid phase at constant pressure are analyzed. A model is 
proposed, where thermal dilation is incorporated by applying total mass conservation to materials 
with temperature dependent densities. A different energy-mass balance equation at the interface 
is obtained and shown to be a consequence of the proposed general mass conservation. Several 
authors have found solutions to the melting or solidification process by considering temperature 
dependent thermodynamic variables. In these works; however, the densities in each phase are 
assumed to be equal and constant. Other authors have studied the effect of having phases with 
different densities, but neglect the contributions of thermal dilation. To the authors knowledge, 
the impact of temperature dependent densities on the dynamics of the phase transition, has not 
been addressed. In our work, the proposed energy-mass balance equation at the interface, 
couples the total mass of the liquid or solid phase, to the net heat flux variation by means of an 
integro-differential equation. The solution of this equation and the general mass conservation 
presents some challenges from the numerical point of view. Semi-analytical and numerical 
methods are used to solve the proposed model for two types of PCMs. The solutions obtained 
from the proposed model are compared with predictions from other models. Depending on the 
type of material, it is observed that thermal expansion effects can have a significant impact on the 
thermal energy stored during melting. © 2019 Author(s). 
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Thermal-aware real-time scheduling using timed continuous Petri Nets 

Desirena-López G., Ramírez-Treviño A., Briz J.L., Vázquez C.R., Gómez-Gutiérrez D. 

Article 

We present a thermal-aware, hard real-time (HRT) global scheduler for a multiprocessor system 
designed upon three novel techinques. First, we present a modeling methodology based on Timed 
Continuous Petri nets (TCPN) that yields a complete state variable model, including job arrivals, 
CPU usage, power, and thermal behavior. The model is accurate and avoids the calibration stage 
of RC thermal models. Second, based on this model, a linear programming problem (LPP) 
determines the existence of a feasible HRT thermal-aware schedule. Last, a sliding-mode 
controller and an online discretization algorithm implement the global HRT scheduler, which is 
capable of managing thermal constraints, context switching, migrations, and disturbances. © 2019 
Association for Computing Machinery. 
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Thermo-physical evaluation of dielectric mineral oil-based nitride and oxide 
nanofluids for thermal transport applications 

Taha-Tijerina J., Cadena-de la Peña N., Cue-Sampedro R., Rivera-Solorio C. 

Article 

The thermal, physical and morphological characteristics of dielectric insulating oil - based 
nanofluids were investigated. The nanofluids were produced by the two-step method, 
homogeneously dispersing AlN and TiO2 nanoparticles within insulating mineral oil (MO). The filler 
fraction of the nanofluids were 0.01, 0.10 and 0.50wt.%. Thermo-physical properties such as 
thermal conductivity and viscosity were measured. A comparison of two produced nanofluids: 
non-modified surface nanoparticles, and modified nanoparticles with oleic acid (OA) is presented 
and shown to improve stability while preserving thermal properties. © 2019 The Japan Society of 
Mechanical Engineers. 
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Thermo-separating polymer-based aqueous two-phase systems for the 
recovery of PEGylated lysozyme species 

Hernandez-Vargas G., González-González M., Rito-Palomares M., Benavides J., González-Valdez J. 

Article 

Fractionation of native, mono and di-PEGylated lysozyme was performed in 36 different polymer-
polymer aqueous two-phase systems using UCON as a phase-forming component. After a discrete 
partition analysis, dextran 75 kDa-UCON, volume ratio 3, tie-line length 35% w/w; ficoll 70 kDa-
UCON, volume ratio 1, tie-line length 45% w/w and a PEG 8 kDa-UCON volume ratio 3, tie-line 
length 65% w/w systems were selected for optimization via salt addition and to observe the 
behavior of the lysozyme species in mixtures. The dextran-UCON and the PEG-UCON systems with 
75 mM NaCl showed effectiveness in separating 75% and 87% of mono-PEGylated lysozyme from 
the rest of the lysozyme species in the top and bottom phases, respectively. These results are an 
advancement in incorporating these extractions in different processes since the use of UCON 
simplifies the removal of the polymers, providing the opportunity of recycling it to the operation. 
© 2018 Elsevier B.V. 
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TIE2–FGFR1 interaction induces adaptive PI3K inhibitor resistance by 
upregulating Aurora A/PlK1/CDK1 signaling in glioblastoma 

Li X., Martinez-Ledesma E., Zhang C., Gao F., Zheng S., Ding J., Wu S., Nguyen N., Clifford S.C., Wen 
P.Y., Ligon K.L., Alfred Yung W.K., Koul D. 

Article 

PI3K-targeting therapy represents one of the most sought-after therapies for glioblastoma (GBM). 
Several small-molecule inhibitors have been evaluated in clinical trials, however, the emergence of 
resistance limits treatment potential. Here, we generated a patient-derived glioma sphere–
forming cell (GSC) xenograft model resistant to the PI3Kspecific inhibitor BKM-120. Integrated RNA 
sequencing and high-throughput drug screening revealed that the Aurora A kinase (Aurora 
A)/Polo-like kinase 1 (PLK1)/cyclindependent kinase 1 (CDK1) signaling pathway was the main 
driver of PI3K inhibitor resistance in the resistant xenografts. Aurora kinase was upregulated and 
pCDK1 was downregulated in resistant tumors from both xenografts and tumor tissues from 
patients treated with the PI3K inhibitor. Mechanistically, the tyrosine kinase receptor Tie2 
physically interacted with FGFR1, promoting STAT3 phosphorylation and binding to the AURKA 
promoter, which increased Aurora A expression in resistant GSCs. Concurrent inhibition of Aurora 
A and PI3K signaling overcame PI3K inhibitor–induced resistance. This study offers a proof of 
concept to target PI3K and the collateral-activated pathway to improve GBM therapy. Significance: 
These findings provide novel insights into the mechanisms of PI3K inhibitor resistance in 
glioblastoma. © 2019 American Association for Cancer Research. 
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Tolerance of a sulfidogenic sludge to trichloroethylene at microcosms level as 
a basis for a long-term operation of reactors designed for its biodegradation 

Santana-Santos M.A., Ordaz A., Jan-Roblero J., Bastida González F., Zárate Segura P.B., Guerrero-
Barajas C. 

Article 

Trichloroethylene (TCE) is known as a toxic organic compound found as a pollutant in water 
streams around the world. The ultimate goal of the present work was to determine the TCE 
concentration that would be feasible to biodegrade on a long-term basis by a sulfidogenic sludge 
while maintaining sulfate reducing activity (SRA). Microcosms were prepared with sulfidogenic 
sludge obtained from a stabilized sulfidogenic UASB and amended with different TCE 
concentrations (100–300 µM) and two different proportions of volatile fatty acids (VFA) acetate, 
propionate and butyrate at COD of 2.5:1:1 and 1:1:1, respectively to evaluate the tolerance of the 
sludge. The overall results suggested that the continuous exposure of the microorganisms to TCE 
leads to inhibition of SRA; nonetheless, the SRA can be recovered after adequate supplementation 
of carbon sources and sulfate. The most suitable TCE concentration to operate on a long-term 
basis while preserving SRA was 26–35 mg L–1 (200–260 µM). A low level of expression of the 
mRNA of the sulfite reductase subunit alpha (dsrA) gene was obtained in the presence of the TCE 
and its intermediate products. This gene was associated to SRB belonging to the genera 
Desulfovibrio, Desulfosalsimonas, Desulfotomaculum, Desulfococcus, Desulfatiglans and 
Desulfomonas. © 2019, © 2019 Taylor & Francis Group, LLC. 
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Towards a Fog Enabled Efficient Car Parking Architecture 

Awaisi K.S., Abbas A., Zareei M., Khattak H.A., Shahid Khan M.U., Ali M., Ud Din I., Shah S. 

Article 

The automotive industry is growing day by day and personal vehicles have become a significant 
transportation resource now. With the rise in private transportation vehicles, getting a free space 
for parking one's car, especially in populated areas, has not only become difficult but also results 
in several issues, such as: (i) traffic congestion, (ii) wastage of time, (iii) environmental pollution, 
and most importantly (iv) unnecessary fuel consumption. On the other hand, car parking spaces in 
urban areas are not increasing at the same rate as the vehicles on roads. Therefore, smart car 
parking systems have become an essential need to address the issues mentioned above. Several 
researchers have attempted to automate the parking space allocation by utilizing state-of-the-art 
technologies. Significant work has been done in the domains of Wireless Sensor Networks (WSN), 
Cloud Computing, Fog Computing, and Internet of Things (IoT) to facilitate the advancements in 
smart parking services. Few researchers have proposed methods for smart car parking using the 
cloud computing infrastructures. However, latency is a significant concern in cloud-based 
applications, including intelligent transportation and especially in smart car parking systems. Fog 
computing, bringing the cloud computing resources in proximate vicinity to the network edge, 
overcomes not only the latency issue but also provides significant improvements, such as on-
demand scaling, resource mobility, and security. The primary motivation to employ fog computing 
in the proposed approach is to minimize the latency as well as network usage in the overall smart 
car parking system. For demonstrating the effectiveness of the proposed approach for reducing 
the lag and network usage, simulations have been performed in iFogSim and the results have been 
compared with that of the cloud-based deployment of the smart car parking system. Experimental 
results exhibit that the proposed fog-based implementation of the efficient parking system 
minimizes latency significantly. It is also observed that the proposed fog-based implementation 
reduces the overall network usage in contrast to the cloud-based deployment of the smart car 
parking. © 2013 IEEE. 
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Towards of a modular framework for  
semi-autonomous driving assistance systems 

Curiel-Ramirez L.A., Ramirez-Mendoza R.A., Carrera G., Izquierdo-Reyes J., Bustamante-Bello M.R. 

Article 

Abstract: Road traffic accidents are a leading cause of deaths globally and represent the main 
cause of death among 15–29 years olds (World Health Organization in Global status report on road 
safety 2015, World Health Organization, Geneva, 2015). Efforts have been made to develop and 
improve advanced driver assistance systems as to provide better quality of driving and reduce the 
number of traffic accidents. However, most of the current solutions focus on developing systems 
for fully autonomous cars. This study investigates a modular architecture that could potentially 
assist drivers in situations such as traffic jams, autonomous parking, and detection of obstacles 
such as pedestrians. The aim is to develop a low-cost driver assistance system that could be 
acquired and easily incorporated by non-technical users. It is becoming increasingly feasible to 
build a powerful and low-cost system because of the low cost of big-sized cameras, electronics, 
and processing cards. As a proof of the concept, a hardware and software solution had been 
developed for autonomous steering-wheel actuation that only utilizes a stereoscopic camera 
sensor. Graphical Abstract: [Figure not available: see fulltext.]. © 2018, Springer-Verlag France 
SAS, part of Springer Nature. 
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Toxoplasma infection in kidney donors and transplant recipients from 
Western Mexico: A one-year follow-up 

Galván-Ramírez M.L., Sánchez-Orozco L.V., Andrade-Sierra J., Mendoza-Cabrera S., Evangelista-
Carrillo L.A., Rodríguez Pérez L.R., Chiquete E., Armendáriz-Borunda J. 

Article 

Purpose: Solid organ transplant recipients are highly susceptible to Toxoplasma gondii infection. 
We aimed to describe the 12-month follow-up risk of seroconversion in renal transplant recipients. 
Methodology: Anti-T gondii antibodies were investigated in donors and recipients of renal 
transplants. In donors, anti-T gondii were evaluated before transplantation. In recipients, anti-T 
gondii were monitored over a 12-month period to evaluate potential seroconversion or 
reactivation. IgG and IgM anti-T gondii antibodies were investigated through enzyme 
immunoassay and Western blot. Molecular diagnosis was performed on peripheral blood 
leukocytes using PCR to amplify fragments corresponding to the T gondii B1 gene and the 
repetitive 529-bp element. Results: The basal frequency of seropositive IgG anti-T gondii 
antibodies was higher in donors than in recipients (38.4% vs 25.2%; P =.03). During the 12-month 
follow-up, the accumulated seroconversion to IgG and IgM antibodies was 3/99 (3.0%), and the 
accumulated reactivation was 11/99 (11.0%). None of the samples exhibited positivity to T gondii 
DNA. Conclusions: This study showed that there is an increased risk of seroconversion or 
reactivation in renal transplant recipients over a 12-month follow-up. Our data suggest that 
prophylaxis with trimethoprim and sulfamethoxazole effectively prevented toxoplasmosis, since 
neither T gondii DNA nor clinical toxoplasmosis was detected. © 2019 John Wiley & Sons A/S. 
Published by John Wiley & Sons Ltd 
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Training effects on subsistence entrepreneurs’ hope and goal attainment 

Barrios A., Reficco E., Taborda R. 

Article 

Purpose: The purpose of this paper is to explore the extent to which hope and perceived goal 
attainment can be developed in subsistence entrepreneurs through the right training tools. 
Design/methodology/approach: A longitudinal study of a subsistence entrepreneurship training 
program in three Central American countries was carried out. Participants were divided on the 
basis of their exposure to training (yes, no), and of the type of training received (none, business 
plan, business model). The authors carried out three assessments (just before the program, six 
months and one year after the program) of participants’ business goals and their hope of attaining 
them. Information was analyzed using linear regression. Findings: Participants exposed to training 
reported significant increases in perceived goal attainment and in their hope levels. Training based 
on the business plan affected hope agency in the short term, as predicted by the logic of causation 
theory. Training based on the business canvas affected hope pathways, as predicted by the logic of 
effectuation theory. Research limitations/implications: Given the data collection process (a non-
random sample and selection of participants), the findings are not generalizable without stringent 
procedures and further replication. Practical implications: If hope is a reliable predictor of goal 
attainment, it should be promoted and measured. Given the limited means of gathering data and 
making reliable projections that most entrepreneurs endure, the business canvas’ contribution to 
entrepreneurs’ “emotional equipment” ceteris paribus should be more valuable for subsistence 
entrepreneurs. Originality/value: This is the first study comparing the short- and long-term effects 
of two entrepreneurial learning devices on entrepreneurs’ hope and business goal attainment. © 
2019, Emerald Publishing Limited. 
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Trajectories of femorotibial cartilage thickness among persons with or at risk 
of knee osteoarthritis: development of a prediction model to identify 

progressors 

Deveza L.A., Downie A., Tamez-Peña J.G., Eckstein F., Van Spil W.E., Hunter D.J. 

Article 

Objective: There is significant variability in the trajectory of structural progression across people 
with knee osteoarthritis (OA). We aimed to identify distinct trajectories of femorotibial cartilage 
thickness over 2 years and develop a prediction model to identify individuals experiencing 
progressive cartilage loss. Methods: We analysed data from the Osteoarthritis Initiative (OAI) (n = 
1,014). Latent class growth analysis (LCGA) was used to identify trajectories of medial femorotibial 
cartilage thickness assessed on magnetic resonance imaging (MRI) at baseline, 1 and 2 years. 
Baseline characteristics were compared between trajectory-based subgroups and a prediction 
model was developed including those with frequent knee symptoms at baseline (n = 686). To 
examine clinical relevance of the trajectories, we assessed their association with concurrent 
changes in knee pain and incidence of total knee replacement (TKR) over 4 years. Results: The 
optimal model identified three distinct trajectories: (1) stable (87.7% of the population, mean 
change −0.08 mm, SD 0.19); (2) moderate cartilage loss (10.0%, −0.75 mm, SD 0.16) and (3) 
substantial cartilage loss (2.2%, −1.38 mm, SD 0.23). Higher Western Ontario & McMaster 
Universities Osteoarthritis Index (WOMAC) pain scores, family history of TKR, obesity, radiographic 
medial joint space narrowing (JSN) ≥1 and pain duration ≤1 year were predictive of belonging to 
either the moderate or substantial cartilage loss trajectory [area under the curve (AUC) 0.79, 95% 
confidence interval (CI) 0.74, 0.84]. The two progression trajectories combined were associated 
with pain progression (OR 1.99, 95% CI 1.34, 2.97) and incidence of TKR (OR 4.34, 1.62, 11.62). 
Conclusions: A minority of individuals follow a progressive cartilage loss trajectory which was 
strongly associated with poorer clinical outcomes. If externally validated, the prediction model 
may help to select individuals who may benefit from cartilage-targeted therapies. © 2018 
Osteoarthritis Research Society International 
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Trajectory Tracking Control for a Boost Converter Based on the Differential 
Flatness Property 

Gil-Antonio L., Saldivar B., Portillo-Rodriguez O., Vazquez-Guzman G., De Oca-Armeaga S.M. 

Article 

This paper presents the control design for the regulation and trajectory tracking tasks of the non-
minimum phase output voltage of a DC-DC Boost-type power converter. The proposed approach 
exploits the differential flatness property of the system leading to a control strategy whose 
benefits include a simple derivation based on the parameterization of the control input and a zero 
steady-state error in the system response due to the establishment of predefined stable error 
dynamics. The main contribution of this paper is that the proposed controller is robust against 
power supply variations that may arise from the use of renewable energy sources. Furthermore, it 
is also robust against load variations that are normally related to energy consumption demands. 
These aspects are disregarded in most of the existing control techniques. Successful validation of 
the effectiveness of the flatness-based control system is carried out through numerical simulations 
and experimental tests performed in a built prototype of the system. © 2013 IEEE. 
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Transforming communication channels to the co-creation and diffusion of 
intangible heritage in smart tourism destination: Creation and testing in Ceutí 

(Spain) 

Gomez-Oliva A., Alvarado-Uribe J., Parra-Meroño M.C., Jara A.J. 

Article 

Creating smart tourism destinations requires innovative solutions which cover the main pillars of 
sustainability as sociocultural, environmental, and economic aspects, in order to spread the 
cultural heritage of these tourist destinations to their visitors. One of the most demanded 
approaches by the new hyper-connected visitors is the expectation of plunging and becoming a 
short-term resident to receive a real experience during their visit. Therefore, the scope of this 
research covers the objective of designing an innovative communication channel between a visitor 
and a point of interest (POI), which in turn allows agile experiences to be built and provided and 
increases the dissemination of cultural heritage through new technologies, considering the real 
needs of the territories and the new digital visitors. In order to address these topics, this paper 
proposes an innovative and co-created progressiveWeb-App for visitors called Be Memories in 
order to spread the intangible heritage of a tourist destination, where the content is co-created by 
residents of the destination. The tool has been tested in Ceutí, a Spanish village with a high 
cultural value, which needs to be disseminated through new innovative tools. The trial was 
launched during local festivities of the village using an Internet of Things device, called a Smart 
Spot, to establish a communication channel between the visitor and POI. The results of the test 
were measured using Google Analytics, the reactions of Be Memories in social networks, and the 
acceptance of other cities and European committees. The results have concluded that Be 
Memories is able to enable a local experience via agile, fresh, and crowd-sourced content that 
people enjoy. This channel presents a complementary level of information with respect to official 
sources, documentaries, and local guide tours, at the same time enabling a mechanism to promote 
physical visits, walking tours, and cultural heritage via low-cost and sustainable infrastructure. © 
2019 by the authors. 
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Transient thermal analysis of a solar chimney for buildings with three 
different types of absorbing materials: Copper plate/PCM/concrete wall 

Xamán J., Vargas-López R., Gijón-Rivera M., Zavala-Guillén I., Jiménez M.J., Arce J. 

Article 

A transient numerical simulation of a solar chimney system (SC), considering convective and 
radiative gains/losses to the exterior environment, in the warmest day of Madrid, Spain is 
presented. We performed a conjugate heat transfer analysis for SC with three types of absorbing 
materials: (1) SC with a lightweight plate (copper) – reference case, (2) SC with a phase change 
material (PCM 46-50) and (3) SC with a heavyweight wall (concrete). Numerical simulations for 
three orientations east (7:00–12 h), south (8:00–18 h), and west (12:30 to 18 h) were conducted to 
analyze the overall thermal performance of the SC throughout the day. The numerical in-house 
code was tested by solving two reference solutions reported in the literature, obtaining good 
agreement. Based on the numerical heat transfer analysis, the following is concluded: The SC with 
a copper plate shows the higher mass flow rates of 0.016, 0.019 and 0.016 kg/s for orientations 
east, west, and south, respectively. While the mass flow rate removed by the PCM configuration is 
higher than for the concrete wall configuration but is lower than for the copper plate (0.014, 0.017 
and 0.0153 kg/s for orientations east, west, and south, respectively). The average thermal 
efficiencies of the SC with a copper plate are 34, 27 and 34% and with a PCM are 28, 19.8, and 27% 
for orientations east, west, and south, respectively. The SC with a concrete wall shows the lowest 
thermal efficiency values. Finally, it was observed that for orientations east and south, the PCM 
layer does not change its phase and it remains in the mushy zone. It reaches its melting point on 
approximately 30–45 min for the three orientations. Conversely, the PCM changed its phase to a 
liquid state in 135 min for orientation west. © 2018 Elsevier Ltd 
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hepaticojejunostomy 

Baca-Arzaga A.A., Navarro-Chavez H., Galindo J., Santibanez-Juarez J., Cardosa-Gonzalez C., Flores-
Villalba E. 

Article 

Background and Objectives: Nowadays, with the increasing laparoscopic expertise and accessibility 
to modern surgical tools, laparoscopic assisted ERCP (LAERCP) has become an effective approach 
for the management of bile stone disease in patients with modified gastrointestinal anatomy. In 
contrast to patients with gastric bypass in whom a transgastric LAERCP approach is usually 
performed, the resultant anatomy of Roux-en-Y hepaticojejunostomy precludes a gastric approach 
as the newly formed bilioenteric anastomosis is not reachable through the stomach. Therefore, a 
transjejunal approach has been described as an alternative LAERCP technique. To the best of our 
knowledge this is the tenth case of transjejunal LAERCP reported worldwide. Materials and 
Methods: We present the case of a 50-year-old female with history of biliary injury during a 
cholecystectomy corrected with Roux-en-Y hepaticojejunostomy who presented to our center 
with manifestations of acute abdomen. After laboratory and image analysis, diagnosis of 
intrahepatic lithiasis was confirmed. The decision to perform a transjejunal LAERCP was made due 
to the complex anatomy in this patient. No complications were found during surgery and in the 
follow up period. Conclusions: Transjejunal LAERCP is an effective approach for endoscopic 
management of biliary complications in patients with Roux-en-Y hepaticojejunostomy and other 
modified gastrointestinal anatomy. Previous recommendations by more experienced teams have 
been reported, nonetheless, there are too few cases reported to make definitive 
recommendations and conclusions. In limited settings, such as ours, some of these 
recommendations may not be applicable. We are certain that, with the increasing expertise and 
innovations in laparoscopy surgery for the management of complications that cannot be 
addressed by endoscopic or noninvasive measures, more cases will be reported. © 2019 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Transmedia education. From the contents generated by the users to the 
contents generated by the students [Educación transmedia. De los 

contenidos generados por los usuarios a los contenidos generados por los 
estudiantes] 

Scolari C.A., Rodríguez N.L., Masanet M.-J. 

Article 

Introduction: In the last decade a ghost has gone through communication studies: Transmedia 
storytelling. Born in the field of research on new participatory narrative models, the quality of 
transmedia soon became a flexible adjective that adheres to infinity of nouns (transmedia fiction, 
transmedia journalism, etc.). In this context, experiences or theoretical references to transmedia 
education did not take long to appear. Methodology: This article reviews and reflects on these 
concepts to avoid semantic abuses and advances in a characterization of the possible applications 
of transmedia narrative logics to learning processes. For this, a case study based on a 
reading/writing experience carried out in a high school in Barcelona is analysed. This analysis 
facilitates the approach to the intersections between education, media, narrative and 
participatory cultures. Results and conclusions: The intervention was possible and desirable for 
learning and created a positive disposition towards the narrative. © 2019, University of La Laguna. 
All rights reserved. 
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Treated wastewater viability of use in green areas according to nitrogen 
compounds concentration 

Sánchez-Navarro D., Navarro-Gómez C.J., Rentería M., Sánchez-Navarro J.R., Herrera-Peraza E., 
Rose J.F. 

Article 

Treated wastewater is commonly used for park irrigation in arid zones of Mexico without 
considering groundwater contamination. The objective was to investigate the possibility of 
nitrogen compounds leaching into the groundwater and their subsequent reactions in the main 
types of soils. Lysimeters samples were taken to scrutinize the soil characteristics of the green 
areas irrigated with treated wastewater from the Northern Wastewater Treatment Plant in the 
city of Chihuahua. Testing samples were setup to recreate treated wastewater irrigation 
conditions. Nitrogen-based compounds were identified and measured before and after 
percolation through the soil columns. Based on the results, one meter of sand column was 
sufficient to remove 68 to 100% of nitrogen compounds present in the residual water. The 
removal of all nitrogen-based compounds as they percolate through one meter of clay soil column 
was not enough, due to the biochemical reactions that occur through the percolation process. 
Results indicate minimal risk of nitrate and nitrite leach into the aquifer, since the average static 
level depth is 20 m which provide broad filtration. This demonstrates an opportunity for in-situ 
investigations to reevaluate the standards for soil aquifer treatment recharge, based on the soil 
type and water quality of the area. © IWA Publishing 2019. 
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Article 

Caesarean delivery rates in Mexico are among the highest in the world. Given heightened public 
and professional awareness of this problem and the updated 2014 national guidelines to reduce 
the frequency of caesarean delivery, we analysed trends in caesarean delivery by type of facility in 
Mexico from 2008 to 2017. We obtained birth-certificate data from the Mexican General 
Directorate for Health Information and grouped the total number of vaginal and caesarean 
deliveries into five categories of facility: health-ministry hospitals; private hospitals; government 
employment-based insurance hospitals; military hospitals; and other facilities. Delivery rates were 
calculated for each category nationally and for each state. On average, 2 114 630 (95% confidence 
interval, CI: 2 061 487-2 167 773) live births occurred nationally each year between 2008 and 
2017. Of these births, 53.5% (1 130 570; 95% CI: 1 108 068-1 153 072) were vaginal deliveries, and 
45.3% (957 105; 95% CI: 922 936-991 274) were caesarean deliveries, with little variation over 
time. During the study period, the number of live births increased by 4.4% (from 1 978 380 to 2 
064 507). The vaginal delivery rate decreased from 54.8% (1 083 331/1 978 380) to 52.9% (1 091 
958/2 064 507), giving a relative percentage decrease in the rate of 3.5%. The caesarean delivery 
rate increased from 43.9% (869 018/1 978 380) to 45.5% (940 206/2 064 507), giving a relative 
percentage increase in the rate of 3.7%. The biggest change in delivery rates was in private-sector 
hospitals. Since 2014, rates of caesarean delivery have fallen slightly in all sectors, but they remain 
high at 45.5%. Policies with appropriate interventions are needed to reduce the caesarean delivery 
rate in Mexico, particularly in private-sector hospitals. © 2019, World Health Organization. All 
rights reserved. 
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Tribocorrosion resistance of borided ASTM F1537 alloy 

Campos-Silva I., Delgado-Brito A.M., Oseguera-Peña J., Martínez-Trinidad J., Kahvecioglu-Feridun 
O., Pasten-Borja R.P., López-Suero D. 

Article 

New results about the tribocorrosion resistance of borided ASTM F1537 alloy immersed in Hank's 
solution were obtained in this study. A CoB-Co2B layer, with around 30 μm of thickness, was 
obtained at the surface of the cobalt-based alloy using the powder-pack boriding process at 1273 
K with 6 h of exposure. The tribocorrosion tests were carried out in the borided ASTM F1537 alloy 
and the non-borided ASTM F1537 alloy (reference material) using a linear reciprocating tribometer 
coupled with a standard three-electrode electrochemical cell. A counterpart of alumina (ball of 4.8 
mm-diameter) was used, with a constant applied load of 20 N, and a total sliding distance of 100 
m. The total material loss rate due to tribocorrosion (T), which included the mass loss rate due to 
wear (W) and that due to corrosion (C), was estimated according to the ASTM G119 procedure. 
The results showed that the presence of CoB-Co2B layer at the surface of the ASTM F1537 alloy 
increased the tribocorrosion resistance around 1.2 times compared with the reference material. In 
addition, for the reference material, 55% of the material loss rate was attributed to the wear-
corrosion synergism in comparison with 47% estimated for the borided ASTM F1537 alloy. Finally, 
the influence of wear affected in greater extent than corrosion in the reference material, whilst 
the corrosion-wear regime was obtained for the borided ASTM F1537 alloy. © 2019 Elsevier B.V. 
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“Turn-on” fluorescent sensor-based probing of toxic Hg(II) and Cu(II) with 
potential intracellular monitoring 

Rasheed T., Nabeel F., Adeel M., Bilal M., Iqbal H.M.N. 

Article 

In this study, the synthesis of a “turn-on” fluorescent sensor 2-(6-bromobenzo[d]thiazol-2-yl)-3′,6′-
bis(diethylamino)spiro[isoindoline-1,9′-xanthen]-3-one (BTDX), based on rhodamine and 2-amino-
6-bromobenzothiazol was carried out. The introduction of different metal cations reveals that the 
sensor demonstrates highly selective “switch-on” colorimetric response for Hg (II) and Cu(II) in 
CH3CN: H2O (8:2 v/v) system. A substantial heightening of UV-Vis response attributed to the ring 
opening of xanthene moiety. This ring opening ascribed because of complexation between the 
analytes (Hg2+/Cu2+) and BTDX. Furthermore, the UV-Vis titration study reveals that the lower 
detection limit for Hg2+ and Cu2+ was as low as 4.9 μM and 3.36 μM along with the binding 
constant of 4.37 × 105 mol−1 and 4.6 × 105 mol−1, respectively. As a proof of concept, and 
promising applications in the biological field to detect Hg2+, the newly developed sensor has 
proved its cell permeability with low toxicity and can be used for the intracellular monitoring of 
these toxic agents in HeLa cells. Therefore, the sensor can be regarded as an accurate fluorescent 
bio-imaging moiety in live HeLa cells via confocal microscopy. © 2019 Elsevier Ltd 
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Twin screw extrusion of conductive citrate-based biomaterials 

Shah A.H., Bhusari S., Djordjevic I., Steele T.W.J. 

Article 

The range of processing methods for thermoset bioelastomers is limited due to the insolubility of 
their highly crosslinked nature. In-line extrusion of biodegradable polyester elastomers and their 
composites would open new possibilities for high-precision manufacturing (i.e. 3D printing), 
solvent-free additive dispersion, and adhesion development for future clinical needs. An effective 
method to extrude elastomeric, conductive composites is demonstrated for the first time with 
polyoctanediol citrate/sebacate (POCS) as the bioelastomer. The POCS pre-polymer in its liquid 
form was blended with untreated multiwall carbon nanotubes (MWCNTs) and partially cured to 
produce the feedstock for twin-screw hot-melt extrusion. MWCNTs were mechanically sheered 
within the POCS matrix at a processing temperature of 120 °C, which thermocured from a 
viscoelastic liquid into an extrudable crosslinked composite rubber. Furthermore, the composite 
was thermally and electrically conductive with swelling and hydrolytic degradation kinetic 
properties dependent on MWCNT concentration. Extruded composite strings are classified as 
conductive polymers, with lowest resistivity of 3.5 kΩ cm measured for POCS-MWCNT-5% in 
comparison to POCS-MWCNT-1% at 22.7 kΩ cm. Extruded strings (∼2 mm in diameter) exhibit a 
tensile modulus of 5–7.5 MPa with an extensibility of 40–80%. The processing method lays the 
framework for rapid formulation development of citrate based biomaterial composites and scale-
up production. © 2018 Elsevier Ltd 
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Two-phase hydrodynamic modelling and experimental characterization in an 
activated sludge electrooxidation flow reactor 

Barrios J.A., Solís-Caballero F.E., Cano A., Durán U., Orozco G., Rivera F.F. 

Article 

Over the last decade, electrochemical processes involving solid–liquid hydrodynamic systems have 
been proposed for their tentative implementation in applications like water activated sludge 
electrooxidation as a pre-treatment for anaerobic digestion to produce biogas, mostly methane. 
However, electrooxidation needs to be optimized in terms of operating conditions, including 
improving operational flow. This work therefore, focuses on two-phase fluid dynamics and mass 
transport modeling of a Diaclean® cell, to establish a technical understanding of the 
electrochemical reactor behavior under two-phase hydrodynamics and improve operational 
conditions when solid–liquid systems are involved. Modelling was performed for two scenarios: (a) 
a single-phase flow to evaluate a solution without any solid particles using Navier–Stokes 
equations, and (b) a two-phase flow to analyze sludge using a Eulerian mixture model approach. 
These analyses of the proposed scenarios were validated with a simultaneous experimental study 
consisting of hydrodynamic studies (using mean residence time distributions tests) and mass 
transport characterization (by limiting electrochemical current techniques). The theoretical 
analysis presented here fits the experimental data obtained from residence time distribution and 
mass transport analysis at low Reynolds numbers quite well, but presents slight discrepancies at 
intermediate Re, in one and two-phase systems. This suggests refinement of the analyses is 
needed to consider some complex effects. © 2018 Institution of Chemical Engineers 
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UAV-based air pollutant source localization using combined metaheuristic 
and probabilistic methods 

Yungaicela-Naula N., Garza-Castañon L.E., Zhang Y., Minchala-Avila L.I. 

Article 

Air pollution is one of the greatest risks for the health of people. In recent years, platforms based 
on Unmanned Aerial Vehicles (UAVs) for the monitoring of pollution in the air have been studied 
to deal with this problem, due to several advantages, such as low-costs, security, multitask and 
ease of deployment. However, due to the limitations in the flying time of the UAVs, these 
platforms could perform monitoring tasks poorly if the mission is not executed with an adequate 
strategy and algorithm. Their application can be improved if the UAVs have the ability to perform 
autonomous monitoring of the areas with a high concentration of the pollutant, or even to locate 
the pollutant source. This work proposes an algorithm to locate an air pollutant's source by using a 
UAV. The algorithm has two components: (i) a metaheuristic technique is used to trace the 
increasing gradient of the pollutant concentration, and (ii) a probabilistic component 
complements the method by concentrating the search in the most promising areas in the targeted 
environment. The metaheuristic technique has been selected from a simulation-based 
comparative analysis between some classical techniques. The probabilistic component uses the 
Bayesian methodology to build and update a probability map of the pollutant source location, with 
each new sensor information available, while the UAV navigates in the environment. The proposed 
solution was tested experimentally with a real quadrotor navigating in a virtual polluted 
environment. The results show the effectiveness and robustness of the algorithm. © 2019 by the 
authors. 
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Ultrasound shear wave elastography effectively predicts integrity of ventral 
hernia repair using acellular dermal matrix augmented with platelet-rich 

plasma (PRP) 

Van Eps J.L., Chaudhry A., Fernandez-Moure J.S., Boada C., Chegireddy V., Cabrera F.J., Tang S., 
Tasciotti E., Righetti R. 

Article 

Background: Complications of ventral hernia repair (VHR) may be investigated by computed 
tomography or ultrasound (US) but neither modality gives a quantifiable metric of repair quality 
short of identifying hernia recurrence. Platelet-rich plasma (PRP), a growth factor-rich autologous 
blood product, has been shown to improve incorporation of native tissue with bioprosthetics. In 
this study, we investigate the effect of PRP on the incorporation and mechanical integrity of a non-
crosslinked porcine acellular dermal matrix (pADM) in a rodent model of VHR and the correlative 
ability of ultrasound shear wave elastography (US-SWE) to assess repair quality. Methods: PRP was 
isolated from whole blood of Lewis rats. Twenty-eight Lewis rats underwent chronic VHR using 
either pADM alone or augmented with autologous PRP prior to non-invasive imaging assessment 
and specimen harvest at either 3 or 6 months. US-SWE was performed to estimate the Young’s 
modulus prior to histological assessment and data from PRP-treated rodents were compared to 
controls. Results: Implanted pADM was easily distinguishable by US-SWE imaging in all cases 
analyzed in this study. The mean Young’s modulus measured was 1.78 times and 2.54 times higher 
in PRP-treated samples versus control at 3-month and 6-month time points respectively (p < 0.05). 
At 3 months, qualitative and quantitative histology revealed decreased inflammation and 
improved incorporation in PRP-treated samples along the implant/abdominal wall interface. At 6 
months, the PRP cohort had no hernia recurrence and preserved ADM integrity from immunologic 
degradation, while all control animals suffered hernia recurrence (4/6) or extreme ADM thinning 
(2/6). Conclusion: This study confirms both the efficacy of PRP in augmenting VHR using pADM, as 
well as the reliability of US-SWE to non-invasively predict the quality of VHR. Although further 
human studies are necessary, this work supports PRP use to improve VHR outcomes and US-SWE 
potential for bedside non-invasive hernia characterization. © 2018, Springer Science+Business 
Media, LLC, part of Springer Nature. 
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Ultrathin ceramic piezoelectric films via room-temperature electrospray 
deposition of zno nanoparticles for printed GHz Devices 

García-Farrera B., Velásquez-García L.F. 

Article 

High-frequency devices are key enablers of state-of-the-art electronics used in a wide and diverse 
range of exciting applications such as inertial navigation, communications, power conversion, 
medicine, and parallel computing. However, high-frequency additively manufactured piezoelectric 
devices are yet to be demonstrated due to shortcomings in the properties of the printed 
transducing material and the attainable film thickness. In this study, we report the first room-
temperature-printed, piezoelectric, ultrathin (&lt;100 nm) ceramic films compatible with high-
frequency (&gt;1 GHz) operation. The films are made of zinc oxide (ZnO) nanoparticles via near-
field electrohydrodynamic jetting, achieving film piezoelectricity, without high-temperature 
processing, through a novel mechanism that is controlled during the deposition. Optimization of 
the printing process and feedstock formulation results in homogeneous traces as narrow as 213 
μm and as thin as 53 nm as well as uniform field films as thin as 91 nm; the printing technique can 
be used with flexible and rigid, conductive and insulating substrates. The crystallographic 
orientation of the imprints toward the (100) plane increases if the rastering speed during printing 
is augmented, resulting in a larger piezoelectric response. The resonant frequency of film bulk 
acoustic resonators increases monotonically with the rastering speed, achieving transmission 
values as high as 4.99 GHz, which corresponds to an acoustic velocity of 2094 m/s, similar to the 
expected transverse value in high-temperature-grown ZnO films. Piezoresponse force microscopy 
maps of printed field films show local variation in the piezoelectric behavior across the film, with 
an average piezoelectric response as high as 21.5 pm/V, significantly higher than the d33 
piezoelectric coefficient of single-crystal, high-temperature-grown ZnO, and comparable with 
reported values from ZnO nanostructures. Copyright © 2019 American Chemical Society. 
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Uncommoditizing strategies by emerging market firms 

Cuervo-Cazurra A., Carneiro J., Finchelstein D., Duran P., Gonzalez-Perez M.A., Montoya M.A., 
Borda Reyes A., Fleury M.T.L., Newburry W. 

Article 

Purpose: This paper aims to analyze how emerging market firms upgrade their capabilities by 
focusing on “uncommoditizing strategies” that enable them to achieve levels of international 
competitiveness beyond the comparative advantages of their home countries and serve markets 
with premium pricing, quality and reputation of products. Design/methodology/approach: In this 
paper, the authors studied 18 Latin American companies across six countries. Latin America 
represents an ideal setting because many of these countries have traditionally developed using 
natural resource endowments, and their firms have tended to rely on these in their 
internationalization. To facilitate the analysis of each case and the comparisons across cases, the 
authors used the same analytical framework for the companies, identifying the sources of 
differentiation and cost efficiency strategies that enabled these firms to upgrade their capabilities 
and compete on the basis of premium pricing, quality and reputation. Findings: The analysis 
identified a general framework that represents an abstraction of the actions taken by these 
companies over time. The proposed model consists of three main elements used to pursue 
uncommoditizing strategies: tropicalized innovation, global efficiency and coordinated control. 
Originality/value: Recent research on emerging market firms has shown interest in how these 
firms upgrade their capabilities. This paper contributes to this stream of research by providing an 
overarching framework that not only bridged previous narrower studies but also explained how 
firms can develop uncommoditizing strategies to upgrade their capabilities. Further, this paper 
helps managers by providing a comprehensive yet succinct overview of the main strategies that 
they can use to help their firms to achieve international competitiveness. © 2018, Emerald 
Publishing Limited. 
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Understanding digital moms: motivations to interact with brands on social 
networking sites 

Treviño T., Pineda Garelli J.L. 

Article 

Purpose: This paper aims to explore the motivations of digital moms to develop relationships with 
brands in the online environment. Design/methodology/approach: Following a qualitative, 
interpretative approach, this paper uses several data collection methods such as netnography, 
focus groups and in-depth interviews to fully understand the motivations of digital moms. 
Findings: The results suggest that eight motivations influence consumers to engage with and 
follow brands on their social networking sites: information, entertainment, knowledge-seeking, 
social influence, social interaction, brand-relationship maintenance, communication and self-
expression. A proposed framework that categorizes these motivations based on the level of 
engagement, and the type of user is discussed along with the new functions that brands fulfill in 
the online environment. Research limitations/implications: These findings have practical 
implications for managers seeking to design and implement improved branding strategies to 
develop stronger, more meaningful relationships with their customers. The location of participants 
of this study can be considered as a limitation, as the different life situations or contexts of other 
Internet users may alter the results. Originality/value: This study recognizes important changes in 
consumer behavior elicited by online technologies. Several qualitative data collection methods are 
used to identify and provide a more comprehensive understanding of the motivations of digital 
moms to interact with brands online. A major contribution of this research is the establishment of 
a link between consumer-brand relationship theory and uses and gratifications theory. © 2019, 
Emerald Publishing Limited. 
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Understanding the growth of ZnTe nanorods by mechanochemical synthesis: 
the role of structural defects 

Rojas-Chávez H., Farías R., Cruz-Martínez H., González-Domínguez J.L., Daneu N., Juárez-García 
J.M., Ávila-García A., Román-Doval R. 

Article 

Considering that one understands how to control process variables during milling, the morphology 
of the final as-milled product could also be controlled. Therefore, if one considers the nature of 
precursors as a variable of the milling system, then the response of precursors to deformation, 
due to crystalline defects, can be used as a strategy to control the final morphology of the as-
milled powders. In this work, the mechanochemical synthesis of ZnTe nanorods is promoted by a 
structural-defect approach, which is explained by using the concepts of the Hertzberg and the 
Basinski mechanisms. The focus of this work is placed on demonstrating a detailed TEM/HRTEM 
analysis to trace how disordered structures transform into ordered ones when twin modes are 
activated during milling. The strategy of a structural-defect approach is used for the first time to 
describe the nature of precursors to store energy and its capability to transform highly deformed 
nanoparticles to multi-twinned nanoparticles and thereof to ZnTe nanorods during milling. 
Moreover, this strategy can be readily extended to other equivalent systems with the same 
behavior. Finally, the photoluminescence spectrum of the ZnTe nanorods is showed. The observed 
superposition of several bands is ascribed to transverse plasmon resonance within nanorods 
having different aspect ratios. A practical optical application of the ZnTe nanorods could be 
developed in the green range of the visible spectrum. © 2019, Springer Science+Business Media, 
LLC, part of Springer Nature. 
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Unintended effects of IFRS adoption on earnings management: The case of 
Latin America 

Mongrut S., Winkelried D. 

Article 

We study the determinants of earnings opacity in the six largest Latin American economies 
(Argentina, Brazil, Chile, Colombia, Mexico, and Peru), in particular the effects of adopting IFRS. 
Using panel data on 871 listed firms during the period 2000 to 2016, we find that in Latin America 
the adoption of IFRS caused firms to substitute high quality audit practices with the newly 
imposed regulation, to the extent that its effect on the degree of opacity in the region became 
unintendedly positive. The results hold after a number of robustness checks. Thus, we provide 
compelling evidence against the belief that the mere adoption of the IFRS is sufficient to 
guarantee transparency in emerging markets. © 2018 The Authors 
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Universal G-spaces for proper free actions 

Zhang L., Antonyan S., Antonyan N. 

Article 

For a Lie group G, we prove the existence of a universal G-space in the class of all paracompact 
(respectively, metrizable, and separable metrizable) free proper G-spaces which have a 
paracompact orbit space. Our approach is based on Milnor's construction EG. We show that EG 
and the universal free G-spaces in question are G-AE's. Besides, we show how to extend these 
results to the case of arbitrary metrizable, locally compact, almost connected group actions. © 
2019 Elsevier B.V. 
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University–Industry Linkage Framework to Identify Opportunity Areas 

Güemes-Castorena D., Ponce-Jaramillo I.E. 

Article 

Although there are many studies of the collaboration between academia and industry in 
developed countries explaining the phenomenon and prescribing best practices, the findings 
cannot be extrapolated to developing countries. This article fills the gap by studying these 
interactions for the case of Mexico. To study these interactions, we performed a state-of-the-art 
matrix analysis to obtain internal, structural, and environmental factors from literature. Then, an 
interpretative structural framework was built as a model to identify opportunities in the 
collaboration process. The results are presented in a map that describes how each element 
influences the others and highlights opportunities for improvement. The model shows that 
industry triggers collaboration and presents a highly complex internal organization for the 
academy. This study helps decision makers in government, the academy, and industry to 
understand the elements and how the system works to develop strategies that promote more 
effective collaboration. © 2019 Policy Studies Organization 
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Ureteroscopic Excision of Distal Ureteral Endometriosis 

González-Bonilla E.A., Ruíz-García F.D.J., Estrada-Bujanos J.M., León-Castorena E.D. 

Article 

Endometriosis is the presence of endometrial tissue outside the uterus. Involvement of the urinary 
tract is uncommon; however, ureteral endometriosis (UE) is even more unusual. Most patients are 
clinically asymptomatic, which may lead to silent renal loss secondary to obstructive urinary tract 
endometriosis. Only a few cases of intrinsic UE treated by endoscopic excision have been 
reported. Case Presentation: We report a case of a 40-year-old woman with chronic right flank 
pain, with a right distal ureteral obstructive lesion. Ureteroscopy identified a lesion and 
ureteroscopic resection was performed. Histologic analysis revealed intrinsic UE. Conclusion: 
Ureteroscopic excision of intrinsic UE is a feasible option for treatment as we have shown in this 
case. © 2019, Mary Ann Liebert, Inc., publishers. 
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Usability perceptions and beliefs about smart thermostats by chi-square test, 
signal detection theory, and fuzzy detection theory in regions of Mexico 

Ponce P., Peffer T., Molina A. 

Article 

It is well known that smart thermostats (STs) have become key devices in the implementation of 
smart homes; thus, they are considered as primary elements for the control of electrical energy 
consumption in households. Moreover, energy consumption is drastically affected when the end 
users select unsuitable STs or when they do not use the STs correctly. Furthermore, in future, 
Mexico will face serious electrical energy challenges that can be considerably resolved if the end 
users operate the STs in a correct manner. Hence, it is important to carry out an in-depth study 
and analysis on thermostats, by focusing on social aspects that influence the technological use and 
performance of the thermostats. This paper proposes the use of a signal detection theory (SDT), 
fuzzy detection theory (FDT), and chi-square (CS) test in order to understand the perceptions and 
beliefs of end users about the use of STs in Mexico. This paper extensively shows the perceptions 
and beliefs about the selected thermostats in Mexico. Besides, it presents an in-depth discussion 
on the cognitive perceptions and beliefs of end users. Moreover, it shows why the expectations of 
the end users about STs are not met. It also promotes the technological and social development of 
STs such that they are relatively more accepted in complex electrical grids such as smart grids. © 
2018, Higher Education Press and Springer-Verlag GmbH Germany, part of Springer Nature. 
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Use of an electronic blog as a method of sharing the academic production of 
a residency program [Uso de un blog para difusión de la producción 

académica de un programa de residencia] 

Sánchez-Ávila M.T., Morales-Garza L.A., Cano-Torres E.A., Cantú-Pompa J.J. 

Article 

Introduction and objective: A blog is a web page that is periodically updated, and that compile 
texts, articles, and other type of works from one or more authors. This work aims to evaluate the 
experience and visibility of a blog in order to present the academic production of a residency 
program. Methods: This is a case report. The experience with the blog is described. The number of 
visits and visitors was collected from the system of the blog. The visits were classified according to 
“national” and “international”. Simple descriptive statistics were used to present results. Results: 
The blog has had a total of 31 entries since 2014. The blog has had a total of 1566 visits from 566 
different visitors. The percentage of “international” visits was 20.88%. Conclusions: The use of a 
blog allows the academic experience of the residency program to be documented. This computer 
application is proposed in order to increase the national and international visibility of the program, 
and can be used as a method to share knowledge. © 2018 Elsevier España, S.L.U. 
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Use of cyclic voltammetry to describe the electrochemical behavior of a dual-
chamber microbial fuel cell 

Zavala M.Á.L., Peña O.I.G., Ruelas H.C., Mena C.D., Guizani M. 

Article 

Cyclic voltammetry (CV) was used in this work to describe the electrochemical behavior of a dual-
chamber microbial fuel cell (MFC). The system performance was evaluated under vacuum and 
non-pressurized conditions, different reaction times, two sweep potentials, 25 and 50 mVs−1 and 
under different analyte solutions, such as distilled water and domestic wastewater. CV 
experiments were conducted by using a potentiostat with three different configurations to collect 
the measurements. A dual-chamber MFC system was equipped with a DupontTM Nafion® 117 
proton exchange membrane (PEM), graphite electrodes (8.0 cm × 2.5 cm × 0.2 cm) and an external 
electric circuit with a 100-Ω resistor. An electrolyte (0.1 M HCl, pH ≈ 1.8) was used in the cathode 
chamber. It was found that the proton exchange membrane plays a major role on the 
electrochemical behavior of the MFC when CV measurements allow observing the conductivity 
performance in the MFC in the absence of a reference electrode; under this potentiostat setting, 
less current density values are obtained on the scanned window potentials. Therefore, 
potentiostat setting is essential to obtain information in complex electrochemical processes 
present in biological systems, such as it is the case in the MFCs. Results of the study showed that 
wastewater constituents and the biomass suspended or attached (biofilm) over the electrode 
limited the electron charge transfer through the interface electrode-biofilm-liquor. This limitation 
can be overcome by: (i) Enhancing the conductivity of the liquor, which is a reduction of the ohmic 
drop, (ii) reducing the activation losses by a better catalysis, and (iii) by limiting the diffusional 
gradients in the bulk liquor, for instance, by forced convection. The use of the electrolyte (0.1 M 
HCl, pH ≈ 1.8) and its diffusion from the cathode to the anode chamber reduces the resistance to 
the flow of ions through the PEM and the flow of electrons through the anodic and cathodic 
electrolytes. Also reduces the activation losses during the electron transfer from the substrate to 
the electrode surface due to the electrode catalysis improvement. On the other hand, vacuum also 
demonstrated that it enhances the electrochemical performance of the dual-chamber MFC due to 
the fact that higher current densities in the system are favored. © 2019 by the authors. 
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Use of interval data envelopment analysis, goal programming and dynamic 
eco-efficiency assessment for sustainable supplier management 

Torres-Ruiz A., Ravindran A.R. 

Article 

Two big challenges for sustainable supplier management consist of (1) properly integrating the 
multiple factors necessary to measure the sustainability performance of suppliers and (2) 
modeling the dynamic nature of those factors. In this study, we demonstrate the aggregation of 
environmental and economic supplier performance criteria into a single (eco-efficiency) index 
using Data Envelopment Analysis (DEA) for interval data. Suppliers are pre-qualified according to 
this index and are allocated orders using multiple criteria models for single and multiple sourcing. 
In multiple sourcing, preemptive, non-preemptive and fuzzy goal programming models are used 
with purchase price and eco-efficiency as conflicting objectives. Finally, eco-efficiency change is 
assessed using an approach based on the Malmquist productivity index, which monitors suppliers 
over time. Thus, our methodology can be used for supplier evaluation, selection and monitoring. 
Data obtained from an auto parts manufacturer is used to illustrate the proposed method. © 2019 

Torres-Ruiz A., Ravindran A.R., (2019). Use of interval data envelopment analysis, goal programming and 
dynamic eco-efficiency assessment for sustainable supplier management. Computers and Industrial 
Engineering, vol. 131, pp. 211-226. ISSN: 3608352.



Use of intraoperative cholangiography in patients diagnosed with 
choledocholithiasis with preoperative imaging or endoscopic study [Utilidad 

de la colangiografía transoperatoria en pacientes con diagnóstico de 
coledocolitiasis con estudio de imagen o endo 

Díaz-Osuna J.J., Leyva-Alvizo A., Chávez-Pérez C.E. 

Article 

Background: Cholecystectomy is one of the most performed procedures worldwide. Many 
surgeons defend the use of routine intraoperative cholangiography (IOC), but this action is getting 
less practiced because other preoperative tools that can omit IOC. objective: Evaluate the utility of 
performing intraoperative cholangiography in patients whom got a preoperative imaging or 
endoscopy study. We analized the association between the diagnostic-therapeutic approach and 
hospital readmissions because of bile duct obstruction. Method: Retrospective and comparative 
study of 117 patients admitted with choledocholithiasis and submitted to cholecystectomy 
between January 2014 and December 2016. The statistical analysis was performed comparing 
groups using chi squared test with a statistical significance of p < 0.05. results: Patients whom got 
a preoperative study and had performed an intraoperative cholangiography didn’t readmitted. The 
study reported nine readmissions, being residual gallbladder stone the diagnostic. Patients whom 
didn’t get an intraoperative cholangiography reported the most readmissions. The studied group 
who registered the most readmissions was the one who didn’t get performed an intraoperative 
cholangiography nor a preoperative study. No mortality was reported. Conclusion: Patients who 
had IOC performed reported less readmissions for residual stone. © Permanyer 2019. 

Díaz-Osuna J.J., Leyva-Alvizo A., Chávez-Pérez C.E., (2019). Use of intraoperative cholangiography in patients 
diagnosed with choledocholithiasis with preoperative imaging or endoscopic study [Utilidad de la 
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Utility of the dynamic magnetic resonance for the evaluation of disco-
vertebral instability vs. static magnetic resonance [Utilidad de la resonancia 
magnética dinámica para la evaluación de la inestabilidad disco-vertebral vs. 

la resonancia magnética está 

Paz-Gutiérrez J., Zaragoza-Solís S.I., Sánchez-Gómez A.S., Ortiz-García G.V., González-Cisneros A., 
Jiménez-Avila J. 

Article 

Introduction: Dynamic magnetic resonance imaging (dMR) is useful to evaluate the unstable 
cervical spine; it evaluates soft components of the cervical spine and dynamic cervical movements. 
Objective: To describe and analyze the frequency of presentation of herniated discs with static 
MRI and compare with dMR. Method: During December 2014 to February 2016, patients with 
cervicalgia and suspected cervical instability were evaluated. An observational, descriptive, cross-
sectional study was performed, where images obtained in flexion and extension were analyzed 
using a device compatible with MRI. results: 29 patients entered the protocol, 7 were excluded. 
Average age: 50 years. Of the 22 patients, 154 intervertebral discs were evaluated, demonstrating 
52 herniated discs, 78% were disc protrusions. Most affected level: C5 (31%). During the dynamic 
maneuvers it was shown that 30 were unstable, showing modification during the maneuvers of 
flexion and extension, 22 hernias remained stable. Five patients demonstrated bone instability of 
vertebral bodies. Conclusions: The dMR can be used in our environment since the acquisition cost 
is low and provides information for the evaluation of spinal disc instability showing findings not 
visible in sMR. Obtaining a relative risk of 16 and p < 0.05. © 2019 Cirugia y Cirujanos. 
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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. 

Daniel-González L., de la Rubia J.M., Valle de la O A., García-Cadena C.H., Martínez-Martí M.L., (2019). 
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Validation of use of the miniPCR thermocycler for Ebola and Zika virus 
detection 

González-González E., Mendoza-Ramos J.L., Pedroza S.C., Cuellar-Monterrubio A.A., Márquez-Ipiña 
A.R., Lira-Serhan D., Santiago G.T.-D., Alvarez M.M. 

Article 

The development of point-of-care (POC) diagnostic systems has received well-deserved attention 
in recent years in the scientific literature, and many experimental systems show great promise in 
real settings. However, in the case of an epidemic emergency (or a natural disaster), the first line 
of response should be based on commercially available and validated resources. Here, we 
compare the performance and ease of use of the miniPCR, a recently commercially available 
compact and portable PCR device, and a conventional thermocycler for the diagnostics of viral 
nucleic acids. We used both thermocyclers to detect and amplify Ebola and Zika DNA sequences of 
different lengths (in the range of 91 to 300 nucleotides) at different concentrations (in the range 
of ~50 to 4.0 x 108 DNA copies). Our results suggest that the performance of both thermocyclers is 
quite similar. Moreover, the portability, ease of use, and reproducibility of the miniPCR makes it a 
reliable alternative for point-of-care nucleic acid detection and amplification. © 2019 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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Valuing a natural gas pipeline expansion project: A copula-TGARCH 
application in Mexico 

Roldán R.M., Miranda M.R. 

Article 

With the liberalization of energy prices and the opening of the energy sector to competitors in 
Mexico, an opportunity for new investment projects is now open. Due to the current conditions of 
international energy markets, such as volatility and low prices with no prospect of reversion, a 
need for valuation tools to better capture the risk and benefits of a project presents itself. We 
propose a methodology based on the volatility treatment of numerous underlying assets in a Real 
Options Analysis: using a TGARCH for the individual volatilities and copulas for the joint effect. The 
methodology is applied to a natural gas distribution project of Mexico's State oil company 
Petróleos Mexicanos (PEMEX). An estimated net present value of the gas pipeline is provided, 
considering the real options perspective. The result of our empirical application validates the real 
option's theory of a higher net present value estimation for the project when incorporating the 
effect of different sources of uncertainty and non-linear interdependence. 0186- 1042/© 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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Variable Structure Predefined-Time Stabilization of Second-Order Systems 

Jiménez-Rodríguez E., Sánchez-Torres J.D., Gómez-Gutiérrez D., Loukinanov A.G. 

Article 

A controller that stabilizes second-order vector systems in predefined-time is introduced in this 
paper. That is, for second-order systems a controller is designed such that the trajectories reach 
the origin in a time defined in advance. The proposed controller is a variable structure controller 
that first drive the system trajectories to a linear manifold in predefined time and then drives the 
system trajectories to a non-smooth manifold with the predefined-time stability property, in 
predefined time also; this is done in order to avoid the differentiability problem that inherently 
appears when stabilizing high-order systems in finite time under the block control principle 
technique. The proposal is applied to the predefined-time exact tracking of fully actuated 
mechanical systems. As an example, the proposed solution is applied to a two-link planar 
manipulator, and numerical simulations are conducted to show its performance. © 2018 Chinese 
Automatic Control Society and John Wiley & Sons Australia, Ltd 
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Variation among Abies religiosa (H.B.K.) Schl. et Cham populations along an 
altitudinal gradient. I. seed germination capacity [Variación entre poblaciones 
de Abies religiosa (H.B.K.) Schl. et Cham a lo largo de un gradiente altitudinal. 

I. capacidad germ 

Ortiz-Bibian M.A., Castellanos-Acuña D., Gómez-Romero M., Lindig-Cisneros R., Silva-Farías M.A., 
Sáenz-Romero C. 

Article 

Abies religiosa (HBK) Schl. &amp; Cham. (oyamel fir) is a conifer native to Mexico. The oyamel 
forest located on the border of the State of Mexico and Michoacán serves as a refuge for Monarch 
butterfly populations Danaus plexippus L., but there is concern about the future of Abies religiosa 
in the region due to the change in land use and the climate change; thus, a reduction of its 
ecological niche is expected. In order to generate information that allows plannning the amount of 
seed necessary to be collected to carry out largescale reforestation programs in the region of the 
Monarch Butterfly Biosphere Reserve, the viability and germination of oyamel fir seeds collected 
from 15 populations along an altitudinal gradient (2850 to 3550 m, one every 50 m), on the San 
Andres hill, Michoacán, were evaluated. There were statistically significant differences among 
populations in seed viability (P = 0.0007) and germination (P = 0.0001). A significant quadratic 
relationship of seed viability (R2 = 0.510, P = 0.0138) and germination (R2 = 0.768, P = 0.0002) with 
the altitude of seed source was found. Seeds from populations between 3000 and 3350 msnm 
(middle of the altitudinal distribution) had the highest viability (48.7 %) and germination (19.6 %), 
higher than those of the upper and lower altitudinal limits. If collecting is made at the 
intermediate altitude zone (zone II from 3000 to 3350 msnm), approximately 2.0 kg of seed will be 
required to produce 10,000 seedlings in the nursery; in contrast, the same goal would require five 
times more seed from the lower altitude zone (11.1 kg, Zone I, 2650 to 3000 msnm). This indicates 
the practical difficulties for supplying seed that a large-scale reforestation program would face, 
especially if germplasm originating from low-altitude populations is required, to implement 
assisted migration to higher altitudes to lessen the effects of climate change. © 2019, Rev. Fitotec. 
Mex. 
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Virtual reality laboratories: a review of experiences 

Hernández-de-Menéndez M., Vallejo Guevara A., Morales-Menendez R. 

Article 

Laboratory experiences are critical to the learning process across all domains of engineering, due 
to the fact that information technology has changed the educational laboratory landscape. Three 
general laboratory types are found in engineering education; namely, hands-on, virtual and 
remote; each of them with its own advantages and drawbacks. In this paper, various types of 
university laboratories around the world are described to present the updated state-of-the-art. 
Additionally, a discussion regarding the educational effectiveness of each laboratory format is 
discussed. Finally, a case study of the development and implementation of virtual reality 
laboratories and remote labs at Tecnologico de Monterrey is presented. Early results have 
demonstrated that the virtual labs are a viable option to complement and/or replace hands-on 
labs, mainly because of their low investment, low maintenance costs and ease of replication to 
meet user demand and, above all, because of their great impact on the new teaching paradigms, 
where it is necessary to encourage active learning and the development of skills based on 
challenges. In addition to reviewing the most characteristic learning outcomes of each type of 
laboratory, different elements that influence the success of teaching and learning processes, such 
as presence, belief, and collaboration, etc., are reviewed. We hope that this research will serve as 
a guide for designs of individual, blended or hybrid types of laboratories used for experimental 
teaching in engineering education. © 2019, Springer-Verlag France SAS, part of Springer Nature. 
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Virtual sensors for optimal integration of human activity data 

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

Article 

Sensors are becoming more and more ubiquitous as their price and availability continue to 
improve, and as they are the source of information for many important tasks. However, the use of 
sensors has to deal with noise and failures. The lack of reliability in the sensors has led to many 
forms of redundancy, but simple solutions are not always the best, and the precise way in which 
several sensors are combined has a big impact on the overall result. In this paper, we discuss how 
to deal with the combination of information coming from different sensors, acting thus as “virtual 
sensors”, in the context of human activity recognition, in a systematic way, aiming for optimality. 
To achieve this goal, we construct meta-datasets containing the “signatures” of individual 
datasets, and apply machine-learning methods in order to distinguish when each possible 
combination method could be actually the best. We present specific results based on 
experimentation, supporting our claims of optimality. © 2019 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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Virulence Phenotypes on Chili Pepper for Phytophthora capsici Isolates from 
Michoacán, Mexico 

Reyes-Tena A., Castro-Rocha A., Rodríguez-Alvarado G., Vázquez-Marrufo G., Pedraza-Santos M.E., 
Lamour K., Larsen J., Fernández-Pavía S.P. 

Article 

Phytophthora blight of vegetables caused by Phytophthora capsici causes significant economic 
losses in production of Solanaceae and Cucurbitaceae crops in Mexico. The development of 
universal resistant chili pepper cultivars is challenging due to the diverse virulence phenotypes 
produced by P. capsici. The objective of the study was to characterize the diversity of phenotypic 
interactions for P. capsici isolates recovered from production fields in Michoacán, Mexico, to 
facilitate the development of resistant cultivars. Virulence phenotypes were characterized for 12 
isolates of P. capsici using 26 Capsicum annuum New Mexico Recombinant Inbred Lines (NMRILs) 
in greenhouse conditions. Criollo de Morelos CM-334 and California Wonder were used as 
resistant and susceptible controls, respectively. Seedlings at the four to eight true leaf stage were 
inoculated with 10,000 zoospores per seedling and disease severity was evaluated at 20 days post-
inoculation. Two of the P. capsici isolates did not infect any pepper host even though the isolate 
was less than a year old. The 10 virulent isolates were designated in 10 virulence phenotypes. The 
information generated by this study is of utmost importance for efforts of producing resistant 
cultivars specific for Michoacán producers. © 2019 American Society for Horticultural Science. All 
rights reserved. 
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Visible-light photocatalytic degradation of acid violet 7 dye in a continuous 
annular reactor using ZnO/PPy photocatalyst: Synthesis, characterization, 

mass transfer effect evaluation and kinetic analysis 

González-Casamachin D.A., Rivera De la Rosa J., Lucio-Ortiz C.J., De Haro De Rio D.A., Martínez-
Vargas D.X., Flores-Escamilla G.A., Dávila Guzman N.E., Ovando-Medina V.M., Moctezuma-

Velazquez E. 

Article 

In this work, a composite of ZnO and polypyrrole (ZnO/PPy) was synthesized by polymerization 
method and characterized by X-ray diffraction (XRD), Ultraviolet–Visible with Near-infrared (UV–
Vis NIR) spectroscopy and Fourier Transform Infrared (FT-IR) spectroscopy, both by diffuse 
reflectance mode. The ZnO/PPy composite was tested as photocatalyst for the degradation of acid 
violet 7 dye under visible light radiation in two systems: a) by using a batch reactor and b) in a 
continuous annular reactor. The hole formation in the valence band was evidenced using a hole 
scavenger test for ZnO/PPy composite and also the hydroxyl radicals formation capacity was 
determined. A three-resistance model of mass transfer (MT) was evaluated, it considers the 
traditional external mass transfer coefficient (She) to obtain an overall mass transfer coefficient 
(Shapp), the model is considered a full 3-D convection–diffusion–reaction applied to the 
photocatalyst of ZnO/PPy composite attached onto the interior wall of a quartz ring (annular 
space). The MT analysis showed in the continuous reactor that the degradation reaction was 
kinetically controlled. A Langmuir-Hinshelwood (L-H) model was analyzed according the fitting of 
the experimental data in the annular continuous photocatalytic reactor. The adsorption parameter 
obtained with L-H model was validated based on thermodynamic criteria for the changes in the 
standard enthalpy of adsorption (ΔHadso) and standard total entropy of adsorption (ΔSadso). The 
analysis of thermodynamic properties revealed that the adsorbed AV7 molecule on ZnO/PPy 
photocatalyst still presents mobility in order to react to the very short time [rad]OH radicals 
formed on surface. © 2019 Elsevier B.V. 
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Visual analytics for identifying product disruptions and effects via social 
media 

Zavala A., Ramirez-Marquez J.E. 

Article 

In the last decade, there have been high profile product safety events that captured public 
attention on social networks. Researchers have attempted various studies on consumers' reaction 
to product recalls but hardly any studies were conducted to find out a way to identify recalls by 
using users' comments specifically on social media. The earlier a company can detect a product 
disruption, the more a company can do in preparation to reduce its impact. In this paper, we 
propose a visualization framework capable of identifying a possible product recall via social 
networks, like Facebook or Twitter. Customers' comments found in data that express a negative 
sentiment are considered as non-conforming observations and plotted on a p-chart, which helps 
to identify when the proportion of negative comments get out of control and, as a result, a 
company can diminish the response time. To check its viability, we conducted three event studies 
of well-known companies that have experienced product recalls. The results show that customers’ 
negative sentiments could be monitored with the aim of predicting when a product might 
necessitate a recall as well as reducing decision-makers response time. © 2018 Elsevier B.V. 
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Visual narrative of the loss of energy after natural disasters 

Castañeda-Garza G., Valerio-Ureña G., Izumi T. 

Article 

Concerns exists regarding natural disasters, but what about the resulting power outages? This 
study investigates the characteristics of a digital visual narrative depicting the loss of electrical 
power after a natural disaster to identify how such situations are represented in images found on 
the internet. A qualitative approach with an exploratory scope was taken using digital methods. Six 
events in different places were selected, and 4691 images were analyzed using the Google Cloud 
Vision API. A constant comparison method was used to identify categories from these images. 
Then, a manual analysis was performed on a sample of the images of each event, and then 
categorized. It was found that more than half of the images refer to categories such as 
infrastructure, nature, and hazards, while the energy category was represented in 13.02% of the 
images. Most images were photographs; however, the non-photographic images found contained 
useful information regarding energy. Even when all events featuring power outages, few focused 
on the lack of energy and more on impacts to the infrastructure, despite energy being required for 
cities' recovery. © 2019 by the authors. 
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Visualizing community pride: engaging community through photo- and video-
voice methods 

Li E.P.H., Prasad A., Smith C., Gutierrez A., Lewis E., Brown B. 

Article 

Purpose: The purpose of this paper is to consider the potential of visual (i.e. non-textual) research 
methods in community-based participatory research. Design/methodology/approach: The authors 
draw on a case illustration of a photo- and video-voice campaign involving rural communities in 
British Columbia, Canada. Findings: The authors find that visual research methods, in the form of 
photo- and video-voice campaigns, allow participants to form ties between their community and 
the broader sociocultural, natural and political milieu in which their community is located. The 
authors highlight the benefits of using such methodological approaches to capture an emic 
perspective of community building. Originality/value: The contribution of this study is twofold. 
First, this study uses a photo- and video-voice campaign to showcase the role of visuals in 
articulating community pride – that is, how locals construct identity – and a sense of 
belongingness. Second, by focusing its analytical gaze on the idea of “community,” this paper 
revisits the importance of active involvement of research participants in the execution of empirical 
studies. Ultimately, the authors urge organization and management studies scholars, as well as 
those working in the social sciences more broadly, to further explore the value of innovative 
community-based research approaches in future work. © 2018, Emerald Publishing Limited. 
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Volumetric measurement of the acetabular cavity in patients with unilateral 
neglected developmental dysplasia of the dislocated hip operated in a single 

time [Medición volumétrica de la cavidad acetabular en pacientes con 
displasia del desarrollo de la ca 

Araujo-Monsalvo B., Trujillo-Satow A., Araujo-Monsalvo V.M., Cuevas-Olivo R., Hernández-Simón 
L.M., Domínguez-Hernández V.M. 

Article 

Background: Plain radiography is the most often imaging method used for postoperative 
assessment of inveterate developmental dysplasia of the hip. This technique does not permit to 
achieve an accurate diagnose of intra-articular changes, specifically articular congruity. Objective: 
analyze the morphological changes of the acetabular volume by computed tomography, in 
patients operated by medium adductor myotomy, psoas tenotomy, open hip reduction, 
diaphysectomy, varus osteotomy and derotating and Dega-type acetabuloplasty. Method: A pilot 
clinical trial was conducted including six patients with unilateral inveterate dysplasia admitted to 
the Rehabilitation National Institute. Computed tomography were analyzed using an engineering 
design software. Results: It was found that in all cases analyzed, operated acetabular volume was 
greater than the contralateral (8 to 48%), however, no significant difference between the volumes 
was found (p = 2.46). Significant difference between the volume and the age of patients, in 
multifactorial ANOVA tests (p = 0.006), Cochran’s (p = 0.00019) and Krus-kal-Wallis (p = 2.925 × 
10−8) was found. Conclusion: It is clear that the proposed measurement technique is able to 
identify differences between volumes (operated and contralateral). The clinical monitoring of 
these patients can validate the results obtained by this measurement technique, and it will serve 
to estimate the effectiveness of the surgical technique applied in patients. © 2019 Publicaciones 
Permanyer. All rights reserved. 
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VSG scheme under unbalanced conditions controlled by SMC 

Rosales A., Yu Z., Ponce P., Molina A., Ayyanar R. 

Article 

The presence of distributed generators (DGs) based on renewable energy is a fact in the electrical 
grid. However, DGs based on renewable resources such as photovoltaic panels and storage 
systems lack inertia, which is used by synchronous generators to compensate oscillations in the 
electrical grid. Thus, virtual inertia is introduced via a virtual synchronous generator (VSG) scheme. 
Although VSG is widely used, its robustness cannot be ensured since it employs proportional–
integral–derivative-type (PID-type) controllers, which are sensitive to parameters variations. 
Furthermore, PID-type controllers are designed assuming balance conditions and the negative 
sequence components produced during unbalanced conditions are not considered. This paper 
proposes a robust VSG topology working under unbalanced conditions. A sliding mode control 
(SMC) algorithm named super-twisting (ST) is integrated into the control loop of VSG providing 
insensitivity to matched disturbances/uncertainties and finite-time convergence. Since the design 
of the ST algorithm considers the presence of negative-sequence components, it is not necessary a 
modification of the control loop before, during, or after the fault. The method to compute the ST 
control gains and the stability test using Lyapunov are provided. The VSG scheme is tested via 
simulations, where voltage sags are applied to generate the unbalanced conditions. © 2019 
Institution of Engineering and Technology. All rights reserved. 

Rosales A., Yu Z., Ponce P., Molina A., Ayyanar R., (2019). VSG scheme under unbalanced conditions 
controlled by SMC. IET Renewable Power Generation, vol. 13, pp. 3043-3049. ISSN: 17521416.



Water management alternatives to reservoirs with a high rate of evaporation 
in Nuevo León, Mexico 

Stella J.M., Gordon P.L. 

Article 

A research was conducted for evaluating an alternative management under evaporation stress of 
the reservoir El Cuchillo, which supplies water to the Metropolitan Area of Monterrey (AMM, 
Spanish acronym) located in the state of Nuevo León, Mexico. The surface sources of water 
supplies for the AMM come from three reservoirs: La Boca, El Cuchillo and Cerro Prieto, which are 
integrated in a single system and exchange water with two reservoirs, Marte R. Gómez and Las 
Blancas. Due to high temperatures during the whole year, especially in the summer, as well as the 
big surface area of the pool, El Cuchillo is a big source of water loss by evaporation. This research 
conducted an analysis to achieve alternative scenarios for water management in reservoirs facing 
this problem, by applying the model HEC-ResSim. This model, created by the US Army Corps of 
Engineers, has a multi reservoir simulator and can simulate water resource systems from many 
sources. The present study used monthly observed data from 1994 to 2014 of reservoir volume, 
inflow and diversion; in addition, hydraulic data from the reservoirs were used to develop the 
numerical model. The results show that it is possible to increase the reservoir diversion and obtain 
50 % more water for the scenario 1 and 70 % more for the scenario 2 during a period of 20 years 
from 1994 to 2014, if these cycles of evaporation are taking in consideration. © 2019 Universidad 
Nacional Autónoma de México, Centro de Ciencias de la Atmósfera. 

Stella J.M., Gordon P.L., (2019). Water management alternatives to reservoirs with a high rate of 
evaporation in Nuevo León, Mexico. Atmosfera, vol. 32, pp. 273-285. ISSN: 1876236.



Water reallocation, benefit sharing, and compensation in northeastern 
Mexico: A retrospective assessment of El Cuchillo Dam 

Aguilar-Barajas I., Garrick D.E. 

Article 

In 1994, former President of Mexico, Carlos Salinas de Gortari inaugurated El Cuchillo reservoir to 
transfer up to 10 m3/s from the Lower San Juan River to the city of Monterrey, a major Mexican 
metropolis. Since 1989, three agreements have been developed to finance, construct and operate 
the El Cuchillo project to benefit Monterrey and compensate the farmers in the downstream 
irrigation district. This study reviews the agreements and lessons from implementation experience 
after 25 years since the project's inauguration. The El Cuchillo demonstrates that water 
reallocation needs to be designed and assessed within a regional perspective to identify, measure 
and share the costs and benefits of reallocation between rural and urban regions. This case study 
shows the need to compensate the region not the individual. © 2019 The Authors 

Aguilar-Barajas I., Garrick D.E., (2019). Water reallocation, benefit sharing, and compensation in 
northeastern Mexico: A retrospective assessment of El Cuchillo Dam. Water Security, vol. 8. ISSN: 24683124.



Water-Energy Off-Grid Systems Design Using a Dominant Stakeholder 
Approach 

Fuentes-Cortés L.F., Ortega-Quintanilla M., Flores-Tlacuahuac A. 

Article 

This work addresses the design and operation of off-grid energy-water systems in low-income 
communities. A multiobjective nonlinear programming model for defining the size and operational 
policy for supplying power and water utilities in a low-income community is presented. The 
managing of energy-water surplus considers the use of batteries and water pumped technologies. 
The concept of dominant stakeholder, as the main participant in the multicriteria decision 
environment, is introduced. Factors such as power balance and asymmetry, as well as correlation 
of forces, are considered in the modeling. The results show the compromise solutions and the 
dissatisfaction levels for all the participants and the potential configurations for defining a solution 
based on equilibrium assumption and the dominant stakeholder. As a case study, the demands of 
energy and water, as well as ambient conditions, from a community in Pacific Coast from Mexico, 
are presented. The water-energy demands are met using solar collectors, photovoltaic panels, 
wind turbines, and rainwater harvesting collectors. Impacts of land usage associated with forest 
biomass losses and carbon capture potentials are addressed. © Copyright 2019 American 
Chemical Society. 

Fuentes-Cortés L.F., Ortega-Quintanilla M., Flores-Tlacuahuac A., (2019). Water-Energy Off-Grid Systems 
Design Using a Dominant Stakeholder Approach. ACS Sustainable Chemistry and Engineering, vol. 7, pp. 
8554-8578. ISSN: 21680485.



Wavefront reconstruction of vortex beams via a simplified transport of 
intensity equation and its symmetry based error reduction 

Ruelas A., Lopez-Aguayo S., Gutiérrez-Vega J.C. 

Article 

We present an unexplored non-interferometric approach for wavefront measurement of vortex 
beams based on the transport of intensity equation (TIE). By exploiting the symmetries of vortexes 
we are able to simplify the TIE to a reduced expression not reported before in the context of phase 
imaging. This reduced model can be solved to measure the phase profile of vortexes via one-
dimensional operations only without the complexities pertaining the regular TIE. We also use the 
axial symmetry exhibited by the intensity profile of vortexes to build a noise filtering scheme 
exclusive to circularly symmetric images and thus address electronic noise in digital imaging 
systems. We present a series of numerical experiments both to clarify how to apply our proposal 
step by step and to prove its overall functionality. © 2018 IOP Publishing Ltd. 

Ruelas A., Lopez-Aguayo S., Gutiérrez-Vega J.C., (2019). Wavefront reconstruction of vortex beams via a 
simplified transport of intensity equation and its symmetry based error reduction. Journal of Optics (United 
Kingdom), vol. 21. ISSN: 20408978.



Weak superradiance in arrays of plasmonic nanoantennas 

Choudhary S., De Leon I., Swiecicki S., Awan K.M., Schulz S.A., Upham J., Alam M.Z., Sipe J.E., Boyd 
R.W. 

Article 

A collection of N emitters can exhibit an N-fold broadening of the radiative linewidth resulting 
from the development of a macroscopic dipole moment. Such a broadening of the radiative 
linewidth has previously been observed in systems of several nanoparticles and has often been 
described in terms of superradiant behavior. However, the understanding of the physics behind 
the observed dependence of radiative linewidth on the number of irradiated nanoparticles is far 
from complete. In this paper, we present theoretical and experimental results that elucidate this 
broadening mechanism in plasmonic systems and draw a connection with the phenomenon of 
Dicke superradiance. We demonstrate that, in the limit where radiative broadening dominates, 
the extinction linewidth of a planar array of plasmonic nanoantennas scales linearly with the 
number of nanoantennas contained within a circle of radius equal to the resonant optical 
wavelength. We explain this classical phenomenon as a weak superradiance effect, which 
corresponds to the case in the Dicke model where only the ground state and the first collective 
excited state contribute to the enhanced radiation. © 2019 American Physical Society. 

Choudhary S., De Leon I., Swiecicki S., Awan K.M., Schulz S.A., Upham J., Alam M.Z., Sipe J.E., Boyd R.W., 
(2019). Weak superradiance in arrays of plasmonic nanoantennas. Physical Review A, vol. 100. ISSN: 
24699926.



Wet-milled chickpea coproduct as an alternative to obtain protein isolates 

Espinosa-Ramírez J., Serna-Saldívar S.O. 

Article 

This study evaluated the use of the wet-milled protein-rich chickpea coproduct to produce 
chickpea protein isolates following a short downstream process. The chemical and molecular 
composition, functionality and protein quality of the wet-milled protein isolates (WMPI) were 
determined and compared to a protein isolate produced by the isoelectric precipitation method 
(IPPI). WMPI had higher protein purity, lower fat content and higher fat absorption capacity 
compared to IPPI. The isolate and protein solubilities and emulsifying and foaming capacities were 
not affected by the wet-milling process but water holding capacity and foaming stability were 
diminished. The WMPI had comparatively slightly reduced in vitro protein digestibility and protein 
digestibility corrected amino acid score due to lower sulfur-containing amino acid content. SDS-
PAGE indicated loss of protein fractions due to wet-milling but secondary structures were not 
affected according to ATR-FTIR spectra. The chickpea wet-milling protein coproduct was an 
adequate feedstock to obtain functional and value-added protein isolates. © 2019 Elsevier Ltd 

Espinosa-Ramírez J., Serna-Saldívar S.O., (2019). Wet-milled chickpea coproduct as an alternative to obtain 
protein isolates. LWT, vol. 115. ISSN: 236438.



Which factors determine the gender gap in the entrepreneurial action? 
Evidence from Mexico 

Saiz-Álvarez J.M., Rodríguez-Aceves L. 

Article 

The empirical evidence about how the gender gap influences on the entrepreneurial intention (EI) 
and its effects on the entrepreneurial action (EA) are still limited. The objective of this paper is to 
analyse the main factors to explain the entrepreneurial gender gap in Mexico related to EI and EA 
and moderated by income, education, and marital status. Our findings show that, first, although 
women have a high EI in Mexico, they are reluctant to create firms due to an upper perceived 
behavioural control (PBC), so their EA is deficient. As a result, the Mexican labour market 
continues being very traditional with low rates of female participation. Second, the EI tends to 
decrease with income. Third, single men with completed graduate and/or postgraduate studies 
and high levels of income are more prone to entrepreneurship in Mexico. Copyright © 2019 
Inderscience Enterprises Ltd. 

Saiz-Álvarez J.M., Rodríguez-Aceves L., (2019). Which factors determine the gender gap in the 
entrepreneurial action? Evidence from Mexico. International Journal of Entrepreneurial Venturing, vol. 11, 
pp. 207-230. ISSN: 17425360.



White electroluminescence from SiN x 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 SiN x  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 H 2  and SiH 2 Cl 2,  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, © 2019 Informa UK Limited, trading as 
Taylor & Francis Group. 

Ortiz-Santos A., Ramos C., Sastré-Hernández J., Santana G., Dutt A., (2019). White electroluminescence from 
SiN x thin films by a PECVD equipment using dichlorosilane precursor and study of emission mechanism. 
Materials Technology, ISSN: 10667857.



Whole unripe plantain (Musa paradisiaca L.) as raw material for bioethanol 
production 

Alonso-Gómez L.A., Heredia-Olea E., Serna-Saldivar S.O., Bello-Pérez L.A. 

Article 

BACKGROUND: The use of byproducts such as rejected plantain with final disposition problems 
and conversion processes with ‘green’ technologies are important research topics. Bioethanol 
production from crops with a high content of fermentable sugars is an alternative to that from 
traditional crops (corn and sugar cane). The aim of this work was to study the use of whole (peel 
and pulp) unripe plantain (WP) for bioethanol production. RESULTS: Lab-scale liquefaction and 
saccharification of both materials released mainly three carbohydrates, glucose (9.02 mg g−1), 
maltose (0.45 mg g−1) and xylose (0.25 mg g−1). The WP saccharification required the use of 
pectinase and cellulase because of the high amounts of pectin and cellulose associated with the 
peel. Fermentation for 11 h produced similar ethanol concentration for both samples, but at the 
end of fermentation (32 h), the ethanol production was higher in the WP (58.6 mL L−1) compared 
with the plantain pulp (PP) (45.5 mL L−1). The theoretical ethanol yield was lower with WP (67%) 
than with PP (90%). CONCLUSION: WP can be an alternative raw material for bioethanol 
production. © 2019 Society of Chemical Industry. © 2019 Society of Chemical Industry 

Alonso-Gómez L.A., Heredia-Olea E., Serna-Saldivar S.O., Bello-Pérez L.A., (2019). Whole unripe plantain 
(Musa paradisiaca L.) as raw material for bioethanol production. Journal of the Science of Food and 
Agriculture, vol. 99, pp. 5784-5791. ISSN: 225142.



Why latent entrepreneurs delay their launch to the market in Mexico? 

Rodríguez-Aceves L., Saiz-Alvarez J.M., Muñiz-Avila E. 

Article 

Entrepreneurship fosters job creation and GDP growth, a must for emerging countries. Due to its 
strategic geographical position, the region of Jalisco, Mexico, is an attraction pole with more than 
650 high-tech corporations, exporting a total value of USD 21 billion (around GBP 16.4 billion) 
annually in tech products and services, being micro and small and medium enterprises a significant 
part of their companies. In this paper, we introduce a new entrepreneurial perspective about 
latent entrepreneurship, and we propose a multigroup structural equation modelling (MSEM) 
model using global entrepreneurship monitor (GEM) data. The model explains why latent 
entrepreneurs delay launching to the market, based on their fear of failure, perceived 
opportunities, and the emulation effect formed when nascent entrepreneurs interact with other 
successful colleagues. The main finding of this study suggests that in Mexico latent entrepreneurs' 
fear of failure does not moderate the relationship between perceived behavioural control, 
entrepreneurial intentions, perceived opportunities, and the knowledge of other successful 
entrepreneurs. Copyright © 2019 Inderscience Enterprises Ltd. 

Rodríguez-Aceves L., Saiz-Alvarez J.M., Muñiz-Avila E., (2019). Why latent entrepreneurs delay their launch to 
the market in Mexico?. International Journal of Entrepreneurship and Small Business, vol. 38, pp. 339-358. 
ISSN: 14761297.



Wireless electrochemical detection on a microfluidic Compact Disc (CD) and 
evaluation of redox-amplification during flow 

Bauer M., Bartoli J., Martinez-Chapa S.O., Madou M. 

Article 

Novel biomarkers and lower limits of detection enable improved diagnostics. In this paper we 
analyze the influence of flow on the lower limit of electrochemical detection on a microfluidic 
Compact Disc (CD). Implementing wireless transfer of data reduces noise during measurements 
and allows for real time sensing, demonstrated with the ferri-ferroyanide redox-couple in single 
and dual mode cyclic voltammetry. The impact of flow on redox-amplification and electrode 
integration for the lowest limit of detection are discussed. © 2018 by the authors. 

Bauer M., Bartoli J., Martinez-Chapa S.O., Madou M., (2019). Wireless electrochemical detection on a 
microfluidic Compact Disc (CD) and evaluation of redox-amplification during flow. Micromachines, vol. 10. 
ISSN: 2072666X.



Wounding and UVB light synergistically induce the biosynthesis of phenolic 
compounds and ascorbic acid in red prickly pears (Opuntia ficus-indica cv. 

Rojo Vigor) 

Ortega-Hernández E., Nair V., Welti-Chanes J., Cisneros-Zevallos L., Jacobo-Velázquez D.A. 

Article 

The present study evaluated the effects of ultraviolet B (UVB) radiation and wounding stress, 
applied alone or combined, on the biosynthesis of phenolic compounds and ascorbic acid in the 
peel and pulp of red prickly pear (Opuntia ficus-indica cv. Rojo Vigor). Whole and wounded-fruit 
samples were treated with UVB radiation (6.4 W∙m−2) for 0 and 15 min, and stored for 24 h at 16 
°C. Phytochemical analyses were performed separately in the peel and pulp. The highest phenolic 
accumulation occurred after storage of the whole tissue treated with UVB, where the main 
phenolic compounds accumulated in the peel and pulp were quercetin, sinapic acid, kaempferol, 
rosmarinic acid, and sinapoyl malate, showing increases of 709.8%, 570.2%, 442.8%, 439.9%, and 
186.2%, respectively, as compared with the control before storage. Phenylalanine ammonia-lyase 
(PAL) activity was increased after storage of the whole and wounded tissue treated with UVB light, 
and this increase in PAL activity was associated to phenolic accumulation. On the other hand, L-
galactono-γ-lactone dehydrogenase (GalLDH) activity and ascorbic acid biosynthesis was enhanced 
due to UVB radiation, and the effect was increased when UVB was applied in the wounded tissue 
showing 125.1% and 94.1% higher vitamin C content after storage when compared with the 
control. Respiration rate was increased due to wounding stress, whereas ethylene production was 
increased by wounding and UVB radiation in prickly pears. Results allowed the generation of a 
physiological model explaining the UVB and wound-induced accumulation of phenolic compounds 
and ascorbic acid in prickly pears, where wounding facilitates UVB to access the underlying tissue 
and enhances an apparent synergistic response. © 2019 by the authors. Licensee MDPI, Basel, 
Switzerland. 

Ortega-Hernández E., Nair V., Welti-Chanes J., Cisneros-Zevallos L., Jacobo-Velázquez D.A., (2019). Wounding 
and UVB light synergistically induce the biosynthesis of phenolic compounds and ascorbic acid in red prickly 
pears (Opuntia ficus-indica cv. Rojo Vigor). International Journal of Molecular Sciences, vol. 20. ISSN: 
16616596.
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A New Brief Scale to Measure Optimism 

Garcia Cadena C.H., Daniel González L., Valle de la O A. 

Article in Press 

This research was done to find if using maximum likelihood could reduce the Interactive Optimism 
Scale-Garcia to a new valid and reliable shorter version. There were 502 adults: 263 women and 
239 men (Mage = 34.67, SD = 12.27). It was used in confirmatory factor analysis. A four-item scale 
is obtained, having excellent goodness of fit: [χ2/df =.609, GFI (Jöreskog and Sörbom’s Goodness-
of-Fit Index) =.999, NFI (Normed Fit Index) =.999, CFI (Bentler’s Comparative Fit Index) = 1.000, 
RMSEA (Steiger–Lind root mean square error of approximation) =.000 (90% CI =.0001,.077); SRMR 
(standardized root mean square residual) =.007], as well as factorial invariance across sexes; the 
scale has good internal consistency (ω =.869, α =.858, ordinal α =.906). Brief Interactive Optimism 
Scale-G correlates significantly with self-esteem (r =.779, p &lt;. 01, 95% CI [.816,.736]), depression 
(r = −.810, p &lt;.01, 95% CI [.843,.772]), and psychopathy (r = −.670, p &lt;. 01, 95% CI [.723,.611]). 
In conclusion, Brief Interactive Optimism Scale-G is a good option for measuring optimism in 
Mexicans. © The Author(s) 2019. 

Garcia Cadena C.H., Daniel González L., Valle de la O A., (2019). A New Brief Scale to Measure Optimism. 
Psychological Reports. ISSN: 332941



About tooling capacity for the vulcanising planning decision problem to 
improve strategic business profit 

Trigos F., López E.M. 

Article in Press 

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, © 2019 Informa UK 
Limited, trading as Taylor & Francis Group. 

Trigos F., López E.M., (2019). About tooling capacity for the vulcanising planning decision problem to 
improve strategic business profit. International Journal of Production Research. ISSN: 207543



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. 

Article in Press 

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. © 2019 The British 
Pharmacological Society 

Ruiz-Meana M., Boengler K., Garcia-Dorado D., Hausenloy D.J., Kaambre T., Kararigas G., Perrino C., Schulz 
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An Analysis of Accredited Colombian Universities, Based on Performance 
Variables Associated with Their Quality 

Gabalán-Coello J., Balcero-Molina A.L., Vasquez Rizo F.E., Martínez-González A.,  
Fonseca-Grandón G. 

Article in Press 

This study presents the formulation of a quantitative and qualitative index of quality for accredited 
institutions based on their performance in five components related to institutional quality: 
research, students’ performance, dropout rates, employability, and accreditation. This index will 
allow each accredited institution to identify its competences and shortcomings in contrast to the 
rest, not with the intention of establishing a stiff metrics and positioning system, but of generating 
information inputs that are flexible and relevant and that allow the revision of each university’s 
status, thus constituting the foundations for a Colombian accreditation observatory for the 
purpose of continuous improvement. © 2019, © 2019 Taylor & Francis Group, LLC. 

Gabalán-Coello J., Balcero-Molina A.L., Vasquez Rizo F.E., Martínez-González A., Fonseca-Grandón G., (2019). 
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An EPQ inventory model considering an imperfect production system with 
probabilistic demand and collaborative approach 

Salas-Navarro K., Acevedo-Chedid J., Árquez G.M., Florez W.F., Ospina-Mateus H., Sana S.S., 
Cárdenas-Barrón L.E. 

Article in Press 

Purpose: The purpose of this paper is to propose an economic production quantity (EPQ) inventory 
model considering imperfect items and probabilistic demand for a two-echelon supply chain. The 
production process is imperfect and the imperfect quality items are removed from the lot size. The 
demand rate of the inventory system is random and follows an exponential probability density 
function and the demand of the retailers is depending on the initiatives of the sales team. 
Design/methodology/approach: Two approaches are examined. In the non-collaborative 
approach, any member of the supply chain can be the leader and takes decisions to optimize the 
profits, and in the collaborative system, all members make joint decisions about the production, 
supply, sales and inventory to optimize the profits of the supply chain members. The calculus 
approach is applied to find the maximum profit related to the members of the supply chain. 
Findings: A numerical example is presented to illustrate the performance of the EPQ model. The 
results show that collaborative approach generates greater profits to the supply chain and the 
market’s demand represents the variable behavior and uncertainty that is generated in the 
replenishment of a supply chain. Originality/value: The new and major contributions of this 
research are: the inventory model considers demand for products is random variable which 
follows an exponential probability distribution function and it also depends on the initiatives of 
sales teams, the imperfect production system generates defective items, different cycle time are 
considered in manufacturer and retailers and collaborative and non-collaborative approaches are 
also studied. © 2019, Emerald Publishing Limited. 

Salas-Navarro K., Acevedo-Chedid J., Árquez G.M., Florez W.F., Ospina-Mateus H., Sana S.S., Cárdenas-
Barrón L.E., (2019). An EPQ inventory model considering an imperfect production system with probabilistic 
demand and collaborative approach. Journal of Advances in Management Research. ISSN: 9727981



An optimization tool to dimension innovative home health care services with 
devices and disposable materials 

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

Article in Press 

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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Analysis of anxiety on early clinical encounters: Experiences using clinical 
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 in Press 

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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Applications of cathodic Co100-XNiX (x = 0, 30, 70, and 100) electrocatalysts 
chemically coated with Pt for PEM fuel cells 

Flores-Rojas E., Reyes-Rodríguez J.L., Cruz-Martínez H., Rojas-Chávez H., Samaniego-Benítez J.E., 
Solorza-Feria O. 

Article in Press 

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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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 in Press 

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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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 in Press 

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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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 

Article in Press 

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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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 in Press 

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 

Cruz-Martínez H., Tellez-Cruz M.M., Solorza-Feria O., Calaminici P., Medina D.I., (2019). 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. International Journal of Hydrogen Energy. ISSN: 3603199



Catalytic conversion of 5-hydroxymethylfurfural (5-HMF) over Pd-Ru/FAU 
zeolite catalysts 

Ramírez Bocanegra N., Rivera De la Rosa J., Lucio Ortiz C.J., Cubillas González P., Greenwell H.C., 
Badillo Almaráz V.E., Sandoval Rangel L., Alcántar-Vázquez B., Rodríguez-González V., De Haro Del 

Río D.A. 

Article in Press 

We present this study on FAU-type zeolites were prepared varying the Si/Al ratio (4, 5 and 6) and 
crystallization time (4, 6 and 8 h) to produce a highly pure and homogeneous material with 
enhanced surface area values. Bimetallic Pd-Ru and Pt-Ru (0.5 wt.% of each metal) were 
impregnated onto the zeolites matrix by the incipient wetness impregnation method. The 
materials were characterized by X-ray diffraction (XRD), nitrogen physisorption, Fourier Transform 
Infrared spectroscopy (FT-IR), Scattering Electronic Microscopy (SEM), Scattering and Transmission 
Microscopy (STEM), temperature-programmed desorption (TPD), temperature-programmed 
desorption (TPR) and Inductively Couples Plasma- Mass Spectrometer (ICP-MS). Results indicated 
that using lower Si/Al ratios favored the catalytic activity. Also, the longest crystallization time had 
a positive effect on surface area, homogeneous particle size distribution and crystallinity. The 
catalytic performance in the esterification of 5-hydroxymethylfurfural (5-HMF) to produce 5-
acetoxymethylfurfural (AcMF) was investigated. The maximum 5-HMF conversion of 87.28 % was 
achieved using pure zeolite with relation Si/Al = 5, and 8 h of crystallization. Pd-Ru supported onto 
same zeolite showed a conversion of 84.22 %. The highest selectivity towards AcMF of 71.29 % 
with pure zeolite Si/Al = 5 and 8 h of crystallization was achieved, followed by Pd-Ru/FAU with 
Si/Al = 5 and 8 h of crystallization, achieving 60.42 %. Finally, results shown that the interaction 
between the properties of zeolitic support and the metallic species, specifically Pd, had a positive 
effect in the catalytic process the pristine zeolite showed improved catalytic characteristics related 
to its acid strength. © 2019 Elsevier B.V. 
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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 in Press 

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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Clinical competence assessment: development of a mobile app to enhance 
patient centerderness 

Lucio-Ramirez C.A., Nigenda J.P., Garcia-Garcia M., Olivares S.L. 

Article in Press 

Purpose: The current emphasis within education is on collaboration, data-driven decision-making, 
and assessment driven accountability. Medical education is now being oriented to guarantee 
patient-centered care. Having appropriate data from student outcomes is crucial for decision 
making on both educational and health care institutions. This paper describes the development of 
a mobile app to assess the clinical competencies of medical students for timely and quality 
feedback. Design: The app development included 4 phases. The conceptual model was designed 
on collaborative and multidisciplinary focus groups with clinicians, information technology 
professionals, hospital directors, and change managers. The prototype was an app with functional 
and friendly features to assess students with Patient-Centered Learning perspectives. Innovative 
features included student profiles, multiple examiners, customizable instruments, and data 
reports. The pilot started with faculty training and monitoring by information technology 
professionals. For a broader implementation, detailed rubrics were applied to assess the clinical 
competencies on bedside (ambulatory care, surgical procedures and emergency skills) and non-
bedside learning moments (case discussions and rounds). Findings: Non-bedside learning 
moments had the highest frequency (55.3 vs 28.8 per cent) of the records. Case discussions 
represented 40.7 per cent of assessments while rounds accounted for 14.6 per cent. In contrast, 
regarding the bedside learning moments, the emergency department had the lowest figures (3.5 
per cent). It seems that faculty prefers to grade students on academic activities rather than 
complex student patient encounters. Originality: Obtaining multiple results from real-time 
feedback promoted awareness of patient centeredness on medical students. Both the medical 
school and the hospital now have accountable information for decision making. © 2019, Emerald 
Publishing Limited. 
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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 in Press 

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. 

Lopez-Aguilar A.A., Bustamante-Bello M.R., Navarro-Tuch S.A., Ramirez-Mendoza R.A., (2019). 
Communication system development for emotional domotics interactive space. International Journal on 
Interactive Design and Manufacturing. ISSN: 19552513



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 in Press 

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. © 2019 The Authors. British Journal of 
Pharmacology published by John Wiley & Sons Ltd on behalf of British Pharmacological Society 
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Competencies associated with Semestre i and its relationship to academic 
performance: A case study 

Lozano-Rodríguez A., García-Vázquez F.I., Zubieta-Ramírez C., Lopez-Cruz C.S. 

Article in Press 

Purpose: Currently, higher education institutions are in charge of the complex task of connecting 
the knowledge that students acquire in the classroom to the requirements of the working world, 
preparing the students to face complex situations inherent in professional life. For this reason, the 
Tecnológico de Monterrey has included as part of the training of its students the modality, 
Semestre i, sustained through the teaching methodology of challenge-based learning. Recognizing 
this new way of learning, the purpose of this paper is to address the study of four basic constructs: 
student engagement, teacher–student relationship, teamwork and time management. 
Design/methodology/approach: An exploratory factor analysis was performed on the factors 
associated with the Semestre i, as well as a correlational analysis between these and the academic 
achievement of the students in the 2017 August–December period. Findings: The results indicate 
that the four constructs analyzed were potentialized under the modality, Semestre i – time 
management showing the least difference of the four when compared with the educational 
experience of students being traditionally taught throughout their semesters. Originality/value: 
Semestre i is an innovative educational proposal where the undergraduate students learn in 
immersive, real-world contexts by experiencing semester challenges planned for them by the 
teaching body of the institution. Recognizing this new way of learning, this research addresses the 
study of four basic constructs: student engagement, teacher–student relationship, teamwork and 
time management. © 2019, Emerald Publishing Limited. 
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Confronting Selection Bias: The Normative and Empirical Risks of Data 
Collection in Violent Contexts 

Bell-Martin R.V., Marston J.F., Jr. 

Article in Press 

The data collection strategies we employ affect the quality of our findings. This is particularly true 
for field researchers of violence and human rights. Working in high-risk, low-information contexts, 
these researchers are at greater risk of methodological missteps and the accompanying shortfalls 
for their findings and policy recommendations. We interrogate one methodological challenge 
particularly common to research in violent contexts: selection bias. While methodology textbooks 
address this topic generally, little space is dedicated to the unique challenges scholars face in their 
attempts to avoid selection bias during fieldwork amidst violence. Using survey and interview data 
from the field, we demonstrate how such a methodological misstep not only biases results, but 
further marginalises the already marginalised by privileging some voices over others. 
Asymmetrical power relationships and the normative consequences of selection bias are 
emphasised. We suggest how scholars of several positivist methodological traditions can address 
selection bias in the field. Specifically, we urge critically assessing received insight about a fieldsite, 
multi-method research, long-term engagement in and with fieldsites, and acknowledging biases. 
We draw on our fieldwork in Mexico and Colombia, referencing our data gathering strategies, 
quantitative and qualitative evidence, and missteps. © 2019, © 2019 Taylor & Francis Group, LLC. 

Bell-Martin R.V., Marston J.F., Jr., (2019). Confronting Selection Bias: The Normative and Empirical Risks of 
Data Collection in Violent Contexts. Geopolitics. ISSN: 14650045



Continuous and smooth differentiator based on adaptive sliding mode 
control for a quad-rotor MAV 

Castañeda H., Rodriguez J., Gordillo J.L. 

Article in Press 

This paper addresses the design of flight control for a micro air vehicle type quad-rotor, which 
assumes partial measurements of outputs and uncertainties/perturbations affecting the aircraft 
performance. Under such conditions, the approach is a continuous and smooth differentiator 
based on an adaptive sliding mode controller. The differentiator output is a sufficiently smooth 
and accurate estimation of the full state even in the presence of noise, such that it allows 
calculation of the control law. The adaptive sliding control ensures that the quad-rotor tracks 
desired trajectories subject to external disturbances, where its adaptive gains use a minimal gain 
large enough to remain on the sliding mode, but increases their value to reject perturbations as 
soon as they appear. Furthermore, a closed loop analysis of the controller observer scheme and 
numerical simulations shows the feasibility and advantages of the proposed method. © 2019 
Chinese Automatic Control Society and John Wiley & Sons Australia, Ltd 

Castañeda H., Rodriguez J., Gordillo J.L., (2019). Continuous and smooth differentiator based on adaptive 
sliding mode control for a quad-rotor MAV. Asian Journal of Control. ISSN: 15618625



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 in Press 

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 swallow study sensitivity for detecting 
esophagojejunostomy leakage [Sensibilidad del trago de contraste 

hidrosoluble para la detección de fugas de anastomosis esofagoyeyunal] 

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

Article in Press 

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 

Clemente-Gutiérrez U., Rodríguez-Chong J.G., Morales-Maza J., Rodríguez-Quintero H., Sánchez-Morales G., 
Álvarez-Bautista F.E., Cortés R., Medina-Franco H., (2019). Contrast-enhanced swallow study sensitivity for 
detecting esophagojejunostomy leakage [Sensibilidad del trago de contraste hidrosoluble para la detección 
de fugas de anastomosis esofagoyeyunal]. Revista de Gastroenterologia de Mexico. ISSN: 3750906



Corporate social responsibility, reputation and visitors’ commitment as 
resources for public policies’ design for protected areas for tourism 

sustainable exploitation 

Alvarado-Herrera A., Rodríguez-Soberanis L.J., Herrera-Medina H.R. 

Article in Press 

Purpose: This paper aims to examine the influences of perceived corporate social responsibility 
(pCSR) over the brand reputation (BR) and the visitor commitment of protected areas (PAs) of 
Quintana Roo visitors, to create useful resources for the design of public policies in accordance to 
the expectations of the stakeholders from a sustainable development (SD) approach. 
Design/methodology/approach: A cross-sectional causal multistage research was conducted. First, 
a literature review was performed to develop the hypotheses and the theoretical model on the 
basis of the paradigm of “sustaincentrism.” Afterwards, the model was empirically contrasted with 
data gathered from a representative sample of 440 real visitors of three Mexican PAs. The data 
covariance structures were examined through confirmatory factor analysis and structural equation 
modeling. Findings: The results of the study undercover the direct and indirect effects that pCSR 
has over the BR and the commitment of PA’s visitors, evidencing their relevance as valuable 
resources for the design of public policies. Originality/value: This research manifests the capacity 
to benefit from the studied variables as resources for the design and implementation of public 
policies that incorporate the development and execution of SD-attuned CSR programs able to 
create competitive advantages required by PA to their sustainable tourism exploitation. © 2019, 
Emerald Publishing Limited. 

Alvarado-Herrera A., Rodríguez-Soberanis L.J., Herrera-Medina H.R., (2019). Corporate social responsibility, 
reputation and visitors’ commitment as resources for public policies’ design for protected areas for tourism 
sustainable exploitation. Social Responsibility Journal. ISSN: 17471117



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 in Press 

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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Current treatment of lichen sclerosus and stricture 

Chung A.S.J., Suarez O.A. 

Article in Press 

Introduction: Lichen sclerosus (LS) is a common cause of urethral stricture disease. The purpose of 
this article is to review the literature over the past 5 years, to describe current treatment of lichen 
sclerosus as it relates to urethral stricture in men. Materials and methods: Literature reviews were 
performed using PUBMED, with search terms “lichen scleros*” and “urethral stenosis”, as well as 
“lichen scleros*” and “urethral stricture”. Relevant articles published within the past 5 years were 
selected for review. A summary of current treatment of lichen sclerosus was prepared and 
synthesized. Results: For LS affecting genital skin, topical steroids are a mainstay of therapy but in 
advanced cases, surgery may be required such as circumcision. When LS causes urethral stricture, 
urethral dilatation is unlikely to be successful long term, and surgery is often required, such as 
meatoplasty, single- or two-stage urethroplasty, or perineal urethrostomy. Oral mucosal grafting is 
the graft of choice, and usage of genital skin for flaps or grafts is best avoided due to predilection 
for recurrence. Biopsy and long-term surveillance of LS are recommended, due to its potential 
association with squamous cell carcinoma development. Conclusion: Although debate still exists 
regarding the pathogenesis of LS, it is agreed that LS can pose a treatment challenge to physicians 
and surgeons. Treatment options for LS range from pharmacological to surgical, depending on 
severity and location of disease, patient factors, and response of previous treatments. © 2019, 
Springer-Verlag GmbH Germany, part of Springer Nature. 
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Digital supply chain model in Industry 4.0 

Garay-Rondero C.L., Martinez-Flores J.L., Smith N.R., Caballero Morales S.O., Aldrette-Malacara A. 

Article in Press 

Purpose: The purpose of this paper is to present a conceptual model that defines the essential 
components shaping the new Digital Supply Chains (DSCs) through the implementation and 
acceleration of Industry 4.0. Design/methodology/approach: The scope of the present work 
exposes a conceptual approach and review of the key literature from 1989 to 2019, concerning the 
evolution and transformation of the actors and constructs in logistics and Supply Chain 
Management (SCM) by means of examining different conceptual models and a state-of-the-art 
review of Industry 4.0’s concepts and elements, with a focus on digitization in supply chain (SC) 
processes. A detailed study of the constructs and components of SCM, as defined by their authors, 
resulted in the development of a referential and systematic model that fuses the inherent 
concepts and roles of SCM, with the new technological trends directed toward digitization, 
automation, and the increasing use of information and communication technologies across 
logistics global value chains. Findings: Having achieved an exploration of the different conceptual 
frameworks, there is no compelling evidence of the existence of a conceptual SCM that 
incorporates the basic theoretical constructs and the new roles and elements of Industry 4.0. 
Therefore, the main components of Industry 4.0 and their impact on DSC Management are 
described, driving the proposal for a new conceptual model which addresses and accelerates a 
vision of the future of the interconnectivity between different DSCs, grouped in clusters in order to 
add value, through new forms of cooperation and digital integration. Originality/value: This 
research explores the gap in the current SCM models leading into Industry 4.0. The proposed 
model provides a novel and comprehensive overview of the new concepts and components 
driving the nascent and current DSCs. This conceptual framework will further aid researchers in 
the exploration of knowledge regarding the variables and components presented, as well as the 
verification of the newly revealed roles and constructs to understand the new forms of 
cooperation and implementation of Industry 4.0 in digitalized SCs. © 2019, Claudia Lizette Garay-
Rondero, Jose Luis Martinez-Flores, Neale R. Smith, Santiago Omar Caballero Morales and 
Alejandra Aldrette-Malacara. 
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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 in Press 

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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Do employees’ generational cohorts influence corporate venturing? A 
multilevel analysis 

Guerrero M., Amorós J.E., Urbano D. 

Article in Press 

Organizations are facing an interesting phenomenon in the composition of their workforce: the 
concurrence of multiple age generations that demand suitable strategies regarding work design, 
job satisfaction, and incentives. Ongoing entrepreneurship and strategic management debates 
require a better understanding of the relationship between workplace generational cohorts’ 
configurations and organizational performance. We propose a conceptual model for 
understanding how a diversified workforce influences some determinants (i.e., employees’ human 
capital and attitudes, organizational climate, and environmental conditions) of entrepreneurial 
organizations’ outcomes (i.e., corporate venturing). Our framework offers insights into corporate 
venturing determinants for three generational cohorts: Baby Boomers, Generation X, and 
Generation Y. Using a sample of 20,256 employees across 28 countries, our findings lend support 
to the positive effect of individual and organizational determinants on corporate venturing, as well 
as how these effects are reinforced per generational cohort. Specifically, our results show that 
younger generations (millennials) have more propensity to be involved in corporate venturing 
activities. This study also contributes to thought-provoking implications for entrepreneurial 
organizational leaders who manage employees from different generations. © 2019, The Author(s). 
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Effects of Integration with a Consumer-Friendly Firm in a Cournot Duopoly 

Leal M., García A., Lee S.-H. 

Article in Press 

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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Elastic response of lattice arc structures fabricated using curved-layered 
fused deposition modeling 

Cuan-Urquizo E., Espinoza-Camacho J.I., Álvarez-Trejo A., Uribe E., Treviño-Quintanilla C.D., 
Crespo-Sánchez S.E., Gómez-Espinosa A., Roman-Flores A., Olvera-Silva O. 

Article in Press 

The elastic response of arc structures fabricated using curved-layered fused deposition modeling 
was studied using finite element method (FEM). The influence of structural parameters, such as 
subtending angle, overlap between layers and relative density on the mechanical response of such 
structures was studied. The results obtained showed high influence of the overlap between layers. 
The FEM model predicted a range in which the stiffness of such structures can lie. This was 
compared with experimental results, showing good agreement. The samples were further 
characterized microstructurally, revealing more defects for higher values of lattice porosity, 
affecting the structural properties. © 2019, © 2019 Taylor & Francis Group, LLC. 
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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 in Press 

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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Finite sample properties of virtual reference feedback tuning with two 
degrees of freedom controllers 

Jianhong W., Ramirez-Mendoza R.A. 

Article in Press 

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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Forecasting of dependence, market, and investment risks of a global index 
portfolio 

Arreola Hernandez J., Al Janabi M.A.M. 

Article in Press 

This paper undertakes an in-sample and rolling-window comparative analysis of dependence, 
market, and portfolio investment risks on a 10-year global index portfolio of developed, emerging, 
and commodity markets. We draw our empirical results by fitting vine copulas (e.g., r-vines, c-
vines, d-vines), IGARCH(1,1) RiskMetrics value-at-risk (VaR), and portfolio optimization methods 
based on risk measures such as the variance, conditional value-at-risk, conditional drawdown-at-
risk, minimizing regret (Minimax), and mean absolute deviation. The empirical results indicate that 
all international indices tend to correlate strongly in the negative tail of the return distribution; 
however, emerging markets, relative to developed and commodity markets, exhibit greater 
dependence, market, and portfolio investment risks. The portfolio optimization shows a clear 
preference towards the gold commodity for investment, while Japan and Canada are found to 
have the highest and lowest market risk, respectively. The vine copula analysis identifies symmetry 
in the dependence dynamics of the global index portfolio modeled. Large VaR diversification 
benefits are produced at the 95% and 99% confidence levels by the modeled international index 
portfolio. The empirical results may appeal to international portfolio investors and risk managers 
for advanced portfolio management, hedging, and risk forecasting. © 2019 John Wiley & Sons, Ltd. 
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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 in Press 

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 in Press 

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 in Press 

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 in Press 

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 

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, (2019). Genetic diversity of HLA system in seven populations from 
Veracruz, Mexico: Veracruz city, Coatzacoalcos, Córdoba, Orizaba, Poza Rica, Xalapa and rural Veracruz. 
Human Immunology. ISSN: 1988859



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 in Press 

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 in Press 

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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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 in Press 

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 in Press 

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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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 in Press 

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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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 in Press 

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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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 in Press 

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 
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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 in Press 

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 in Press 

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 
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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 in Press 

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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Durango city and rural Durango 
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Acevedo A., Lona-Sánchez A., González-Martínez M.D.R., Jaramill 

Article in Press 

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 in Press 

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 
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Article in Press 

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 
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Cuernavaca and rural Morelos 
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Article in Press 

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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Tepic and rural Nayarit 
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Article in Press 

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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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 in Press 

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 in Press 

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 in Press 

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 in Press 

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 in Press 

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 in Press 

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 in Press 

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 in Press 

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 in Press 

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 in Press 

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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How to develop research skills among undergraduate engineering students to 
tackle current ongoing topics? A Smart-Grid case study 

Ponce P., Ibarra L., Mata O., Molina A. 

Article in Press 

The Smart-Grid approach, as a paramount worldwide issue, is a paradigm shift from the traditional 
way energy is produced, distributed, and used. It implies a complex multidisciplinary panorama 
which includes ongoing subjects for which traditional electrical and computer engineers are not 
entirely ready. As the implementation of Smart-Grid is imminent, high-skilled professionals are 
needed to absorb the research, labor, business, logistics, and innovation issues of today and 
tomorrow. This leads to a transformation of the education role for undergraduate programs which 
is now, accordingly, urged to build up students’ research skills. In this paper, a case study is 
presented to introduce and asses a new teaching/evaluation methodology intended to build 
critical thinking, objectivity, and ingenuity among mechanical–electrical undergraduate students 
during a one-semester course on Smart-Grid. The results show that the proposed technique may 
improve the aforementioned research skills within the group of students. Overall, the proposed 
methodology can be used as a protocol to guide new research cases and to frame similar 
educational proposals. © The Author(s) 2019. 
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Hybrid neural networks for big data classification 

Hernández G., Zamora E., Sossa H., Téllez G., Furlán F. 

Article in Press 

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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Impact of cooking and nixtamalization on the bioaccessibility and antioxidant 
capacity of phenolic compounds from two sorghum varieties 

Luzardo-Ocampo I., Ramírez-Jiménez A.K., Cabrera-Ramírez Á.H., Rodríguez-Castillo N., Campos-
Vega R., Loarca-Piña G., Gaytán-Martínez M. 

Article in Press 

Sorghum (Sorghum bicolor L. Moench) has been sparsely used as human food due to certain anti-
nutritional factors such as tannins that reduce its digestibility, although the grain is an important 
source of bioactive compounds such as phenolic compounds (PCs). This study aimed to assess the 
impact of cooking and alkaline cooking (nixtamalization) on the bioaccessibility and antioxidant 
capacity of PCs of two sorghum varieties (white/red). Nixtamalization was the most effective 
procedure for the reduction of tannins (74.3%). Gallic acid proved to be the most bioaccessible PC 
(6359 μg/g). The total phenolics and condensed tannins correlated with the antioxidant capacity 
(ABTS/DPPH; R2: 0.30–0.43, p &lt; 0.05). These results confirm the potential of thermal 
procedures to significantly modify the bioaccessibility of sorghum compounds, enhancing their 
concentrations and reducing anti-nutritional factors (tannins) while improving their antioxidant 
capacity. © 2019 Elsevier Ltd 
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Improved adsorption and photocatalytic removal of methylene blue by MoO3 
thin films: Role of the sputtering power, film thickness, and sputtering 

working pressure 

Pérez-González M., Morales-Luna M., Santoyo-Salazar J., Crotte-Ledesma H., García-Tinoco P.E., 
Tomás S.A. 

Article in Press 

The role of the sputtering power, film thickness, and sputtering working pressure on the 
adsorption capacity and photocatalytic activity of MoO3 thin films was studied. The MoO3 thin 
films were deposited at room temperature by radio frequency reactive magnetron sputtering and 
subsequently post-annealed in air at 500 °C. X-ray diffractograms revealed the presence of the α- 
and β-MoO3 crystalline phases. The thin film adsorption was assessed by the removal of 
methylene blue (MB) from aqueous solutions under dark conditions. In addition, the 
photocatalytic activity for the most adsorbent films was evaluated by the degradation of MB 
aqueous solutions under UV-irradiation. Raman spectroscopy measurements showed a strong MB 
adsorption on the film surface. Photoacoustic spectroscopy experiments confirmed the adsorption 
of MB on the catalyst surface; specifically, a strong hypsochromic shift of the absorption bands 
indicated that MB forms aggregates on the MoO3 surface. The maximum adsorption and 
photocatalytic performances were observed for the samples deposited at 60 W and 12.0 mTorr, 
with a thickness of 400 nm. The results are explained in terms of the stoichiometry, as well as the 
structural, optical, and morphological properties of the films. © 2019 Elsevier B.V. 
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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 in Press 

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, © 
2019 International Ozone Association. 
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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 in Press 

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. 

Preciado Arreola J.L., Yagi D., Johnson A.L., (2019). Insights from machine learning for evaluating production 
function estimators on manufacturing survey data. Journal of Productivity Analysis. ISSN: 0



Latin America: The East Wing of the New Silk Road 

Valderrey F.J., Montoya M.A., Sánchez A. 

Article in Press 

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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Measuring efficiency in DEA in the presence of common inputs 

Avilés-Sacoto S.V., Cook W.D., Güemes-Castorena D., Zhu J. 

Article in Press 

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. © 2019, © Operational Research Society 2019. 
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Model Misspecification of Generalized Gamma Distribution for Accelerated 
Lifetime-Censored Data 

Khakifirooz M., Tseng S.T., Fathi M. 

Article in Press 

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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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 in Press 

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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Multiparameter flow cytometry analysis of leukocyte markers for diagnosis in 
preterm neonatal sepsis 

Vázquez Rodríguez S., Arriaga Pizano L.A., Laresgoiti Servitje E., Mancilla Ramirez J., Peralta 
Méndez O.L., Villalobos Alcazar G., Granados Cepeda M.L., Hernandez Pelaez M.G., Cordero 

Gonzalez G., Arizmendi Villanueva R., Cruz Ramírez J.L., Isibasi A., L 

Article in Press 

Purpose: Neonatal sepsis is an important public health concern worldwide due to its immediate 
lethality and long-term morbidity rates, Clinical evaluation and laboratory analyses are 
indispensable for diagnosis of neonatal sepsis. However, assessing multiple biomarkers in 
neonates is difficult due to limited blood availability. The aim is to investigate if the neonatal 
sepsis in preterm could be identified by multiparameter analysis with flow cytometry. Materials 
and Methods: The expression of activation-related molecules was evaluated by flow cytometry in 
newborn with or without risk factors for sepsis. Results: Our analysis revealed that several markers 
could be useful for sepsis diagnosis, such as CD45RA, CD45RO, or CD71 on T cells; HLA-DR on NKT 
or classic monocytes, and TREM-1 on non-classic monocytes or neutrophils. However, ROC 
analysis shows that the expression of CD45RO on T lymphocytes is the only useful biomarker for 
diagnosis of neonatal late-onset sepsis. Also, decision tree analyses showed that CD45RO plus 
CD27 could help differentiate the preterm septic neonates from those with risk factors. 
Conclusions: Our study shows a complementary and practical strategy for biomarker assessment 
in neonatal sepsis. © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group. 
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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 in Press 

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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Neutrophil Extracellular Traps Associate with Clinical Stages in Breast Cancer 

Rivera-Franco M.M., Leon-Rodriguez E., Torres-Ruiz J.J., Gómez-Martín D., Angles-Cano E., de la 
Luz Sevilla-González M. 

Article in Press 

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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Northbound border crossings from Mexico to the U.S. and the peso/dollar 
exchange rate 

Cabral R., Mollick A.V., Saucedo E. 

Article in Press 

This paper examines the northbound crossings of personal vehicles from Mexico to the U.S. A 
monthly dataset, from January 1997 to September 2018, is implemented for panel data methods 
with heterogeneous slopes. Controlling for national economic conditions, local labor markets, and 
dummy variables, the major results are as follows. First, when the peso depreciates against the 
U.S. dollar, Mexicans' purchasing power declines, and they travel less for shopping and leisure. 
Second, economic fundamentals are robust: border crossings increase not only when the Mexican 
economy grows faster than the U.S., but also when unemployment in major U.S. urban areas 
declines. © 2019 Elsevier Ltd 
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Numerical modeling of the immune response to human papillomavirus 
infection 

Solis F.J., Gonzalez L.M., Jerez S. 

Article in Press 

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., (2019). Numerical modeling of the immune response to human 
papillomavirus infection. Mathematical Methods in the Applied Sciences. ISSN: 1704214



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 in Press 

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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Open innovation laboratory in electrical energy education based on the 
knowledge economy 

Ponce P., Polasko K., Molina A. 

Article in Press 

Electrical energy systems are facing significant challenges as climate changes, and electric energy 
demands increasingly affect the quality of electrical energy. Since electrical energy impacts social 
and technological conditions, the economy and energy are strongly related. Smart electric grids, in 
particular, require new technologies, products, and skilled human resources. However, innovation 
in electrical systems has been marginal, and skilled human resources are difficult to secure. As a 
result, several open innovation laboratories have been created to promote open technology and 
entrepreneurship among engineering students, who often run the laboratories under the guidance 
of faculty advisors. Such laboratories frequently organize seminars, workshops, hackathons, and 
meetups; however, they largely fail to produce many marketable products, often due to a lack of 
collaboration with other innovative facilities and firms. To improve the quality of services in open 
innovation laboratories, the connection between firms and universities must be appropriately 
defined and developed. To address this problem, this paper proposes a novel concept for an open 
innovation laboratory based on the overlapping of four innovation facilities that is capable of 
changing according to product requirements. This new concept will improve students’ innovation 
and learning processes and promote positive relationships between universities and firms. Also, 
this paper provides new insights into open innovation laboratories that can enhance the quality of 
the innovations produced by universities. Finally, it presents case studies developed at 
Tecnologico de Monterrey to validate the open innovation laboratory concept as an influential 
concept for developing products. © The Author(s) 2019. 
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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 in Press 

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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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 in Press 

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. © 2019, ICROS, 
KIEE and Springer. 
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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 in Press 

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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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. 

Article in Press 

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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Process Intensification of Continuous Antisolvent Crystallization Using a 
Coiled Flow Inverter 

Benitez-Chapa A.G., Nigam K.D.P., Alvarez A.J. 

Article in Press 

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. © 2019 American Chemical Society. 
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Progress towards a nonintegrality conjecture 

Laishram S., López-Aguayo D., Pomerance C., Thongjunthug T. 

Article in Press 

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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Proto-CSR Before the Industrial Revolution: Institutional Experimentation by 
Medieval Miners’ Guilds 

Hielscher S., Husted B.W. 

Article in Press 

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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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 in Press 

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). 

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., (2019). Radiomic Signatures Derived from 
Diffusion-Weighted Imaging for the Assessment of Breast Cancer Receptor Status and Molecular Subtypes. 
Molecular Imaging and Biology. ISSN: 15361632



Real-world outcomes of observation and treatment in diabetic macular 
edema with very good visual acuity: the OBTAIN study 

Busch C., Fraser-Bell S., Zur D., Rodríguez-Valdés P.J., Cebeci Z., Lupidi M., Fung A.T., Gabrielle P.-
H., Giancipoli E., Chaikitmongkol V., Okada M., Laíns I., Santos A.R., Kunavisarut P., Sala-Puigdollers 

A., Chhablani J., Ozimek M., Hilely A., Unterlau 

Article in Press 

Aims: To describe and compare the functional and anatomical outcomes of untreated and treated 
diabetic macular edema (DME) in eyes with very good baseline visual acuity (VA) in a real-world 
setting. Methods: A 12-month, retrospective, multicenter, observational cohort study, including 
DME patients with baseline visual acuity (VA) ≤ 0.1 logMAR (≥ 20/25 Snellen) and central subfield 
thickness (CST) > 250 µm with intra- and/or subretinal fluid seen on optical coherence 
tomography. Results: A total of 249 eyes were included, of which 155 were treated and 94 were 
non-treated during follow-up. Most eyes maintained vision (VA gain or VA loss < 5 letters) at 12 
months (treated: 58.1%; non-treated: 73.4%). In non-treated eyes with stable VA within the first 6 
months, VA was maintained throughout the follow-up in most cases (86.3%). In non-treated eyes 
with VA loss ≥ 5 letters within 6 months (36.7%), further observation led to worse visual outcome 
than treatment (− 4.2 vs. − 7.8 letters, p = 0.013). In eyes in which treatment was initiated at 
baseline (n = 102), treatment with 8–12 anti-VEGF injections led to better visual outcome 
compared to treatment with less injections (− 0.3 ± 3.6 letters vs. − 3.8 ± 6.2 letters, p = 0.003). 
Conclusion: In a real-world setting, the majority of DME patients with very good VA maintained 
vision at 12 months, regardless of whether the DME was treated or not. This study supports close 
observation of eyes with DME and very good VA with consideration of treatment when a one line 
drop in vision is observed. © 2019, The Author(s). 

Busch C., Fraser-Bell S., Zur D., Rodríguez-Valdés P.J., Cebeci Z., Lupidi M., Fung A.T., Gabrielle P.-H., 
Giancipoli E., Chaikitmongkol V., Okada M., Laíns I., Santos A.R., Kunavisarut P., Sala-Puigdollers A., 
Chhablani J., Ozimek M., Hilely A., Unterlau, (2019). Real-world outcomes of observation and treatment in 
diabetic macular edema with very good visual acuity: the OBTAIN study. Acta Diabetologica. ISSN: 9405429



Reducing the Clinical and Public Health Burden of Familial 
Hypercholesterolemia: A Global Call to Action 

Wilemon K.A., Patel J., Aguilar-Salinas C., Ahmed C.D., Alkhnifsawi M., Almahmeed W., Alonso R., 
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., 

Article in Press 

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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Retention profile on the physicochemical properties of maize cooking by-
product using a tight ultrafiltration membrane 

Castro-Muñoz R. 

Article in Press 

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. 

Castro-Muñoz R., (2019). Retention profile on the physicochemical properties of maize cooking by-product 
using a tight ultrafiltration membrane. Chemical Engineering Communications. ISSN: 986445



Septoglomus mexicanum, a new species of arbuscular mycorrhizal fungi from 
semiarid regions in Mexico 

Chimal-Sánchez E., Senés-Guerrero C., Varela L., Montaño N.M., García-Sánchez R., Pacheco A., 
Montaño-Arias S.A., Camargo-Ricalde S.L. 

Article in Press 

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. 

Chimal-Sánchez E., Senés-Guerrero C., Varela L., Montaño N.M., García-Sánchez R., Pacheco A., Montaño-
Arias S.A., Camargo-Ricalde S.L., (2020). Septoglomus mexicanum, a new species of arbuscular mycorrhizal 
fungi from semiarid regions in Mexico. Mycologia, pp. 121-132. ISSN: 275514



Sequencing R&D decisions with a consumer-friendly firm and spillovers 

Leal M., García A., Lee S.-H. 

Article in Press 

This study considers a duopoly model in which both a consumer-friendly (CF) firm and a for-profit 
(FP) firm undertake cost-reducing R&D investments in an endogenous R&D timing game and then 
play Cournot output competition. When the CF firm chooses its profit-oriented consumer-
friendliness, we show that the consumer-friendliness is non-monotone in spillovers under both 
simultaneous move and sequential move with FP firm’s leadership while it is decreasing under 
sequential move with CF firm’s leadership. We also show that a simultaneous-move outcome is a 
unique equilibrium when the spillovers are low and the CF firm invests higher R&D and obtains 
higher profits. When the spillovers are not low, two sequential-move outcomes appear and the CF 
firm might obtain lower profits with higher spillovers under the CF firm leadership. © 2020, 
Japanese Economic Association. 

Leal M., García A., Lee S.-H., (2019). Sequencing R&D decisions with a consumer-friendly firm and spillovers. 
Japanese Economic Review. ISSN: 13524739



Shared social responsibility. Dual role of consumers as stakeholders in firm 
strategy 

Barboza G., Pede V., Madero S. 

Article in Press 

Purpose: The purpose of this paper is to model the role that stakeholders, and especially social 
responsible consumers play in the process of finding a win–win solution to control production 
related negative externalities. In this regard, when information asymmetries are present and 
consumers become knowledgeable about them, consumers with d-preferences for corporate 
social responsibility (CSR) type of products becomes the driver of the firm strategy. 
Design/methodology/approach: To accomplish the goals of this paper, the authors proceed to 
develop a series of theoretical models wherein the social gains and costs of alternative modes of 
intervention are illustrated. The authors begin with a standard Pigouvian tax model and construct 
a stakeholder equivalent tax model and finalize the analysis with consumers acting in a shared 
social responsible behavior with firms as the optimal solution model. Findings: The authors show 
that proactive disclosure of information asymmetries regarding negative externalities develops a 
shared social responsibility between consumers and firms. Market-based solutions to the 
externality problem are achieved under this setting. This solution is preferred to a Pigouvian tax 
and to a stakeholder equivalent tax. It is concluded that shared social responsibility is the result of 
the interaction of consumers with d-preferences and the reaction of a socially responsible “firm” 
willing, and the authors are able to incorporate these preferences as drivers for its strategy. 
Research limitations/implications: The main limitation of this paper is in its theoretical nature and 
specific applications to one case, that of negative externalities in production processes. The 
implication of this is that the model herein developed needs to be put to the empirical test. Social 
implications: The overall social implications indicate that active reduction of information 
asymmetries is welfare improving and preferred to government intervention. Originality/value: 
This paper is original as it makes use of economic principles to develop a parsimonious model to 
demonstrate that proactive actions of a firm in response to consumers and stakeholders demands 
leads to an overall social welfare improvement when negative externalities deriving from 
production are incorporated into the decision making process of both consumers and firms. These 
decisions prove superior to government regulations. © 2019, Emerald Publishing Limited. 

Barboza G., Pede V., Madero S., (2019). Shared social responsibility. Dual role of consumers as stakeholders 
in firm strategy. Social Responsibility Journal. ISSN: 17471117



Special Issue on Variational Inequalities: Consistent Conjectural Variations 
Coincide with the Nash Solution in the Meta-Model 

Kalashnikov V., Kalashnykova N., Flores-Muñiz J.G. 

Article in Press 

We keep investigating the properties of consistent conjectural variations equilibrium (CCVE) 
developed for a single-commodity oligopoly. Although, in general, the consistent conjectures are 
distinct from those of Cournot-Nash, in our previous papers, we established the following 
remarkable fact. Define a meta-model as such where the players are the same agents as in the 
original oligopoly but now using the conjectures as their strategies. Then the Cournot-Nash 
equilibrium in the meta-model generated the consistent conjectural variations equilibrium in the 
original oligopoly. In this paper, we study the conditions under which the inverse is also true, that 
it, every consistent CVE provides for the Cournot-Nash optimal strategies for the meta-model. This 
equivalence allows one to extend the concept of CCVE to other kinds of economic and financial 
models lacking the oligopoly structure. © 2019, The Author(s). 

Kalashnikov V., Kalashnykova N., Flores-Muñiz J.G., (2019). Special Issue on Variational Inequalities: 
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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 in Press 

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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The consistency strength of hyperstationarity 

Bagaria J., Magidor M., Mancilla S. 

Article in Press 

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. 

Bagaria J., Magidor M., Mancilla S., (2019). The consistency strength of hyperstationarity. Journal of 
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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 in Press 

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. 

Loomba R.S., Dorsey V., Villarreal E.G., Flores S., (2019). The effect of milrinone on hemodynamic and gas 
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The Nature of Organizing: A Relational Approach to Understanding Business 
Sustainability 

Good J., Thorpe A. 

Article in Press 

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. 

Good J., Thorpe A., (2019). The Nature of Organizing: A Relational Approach to Understanding Business 
Sustainability. Organization and Environment. ISSN: 10860266



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 in Press 

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. 

Daniel-González L., de la Rubia J.M., Valle de la O A., García-Cadena C.H., Martínez-Martí M.L., (2019). 
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White electroluminescence from SiN x 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 Press 

In the present work SiN x  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 H 2  and SiH 2 Cl 2,  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, © 2019 Informa UK Limited, trading as 
Taylor & Francis Group. 

Ortiz-Santos A., Ramos C., Sastré-Hernández J., Santana G., Dutt A., (2019). White electroluminescence from 
SiN x thin films by a PECVD equipment using dichlorosilane precursor and study of emission mechanism. 
Materials Technology. ISSN: 10667857
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Aqueous two-phase systems 

Benavides J., Rito-Palomares M., Asenjo J.A. 

Book Chapter 

Aqueous two-phase system (ATPS) is a liquid-liquid separation technique that has shown great 
potential for the extraction, recovery, and purification of a great variety of biological compounds. 
The main advantages of this technique over other separation methodologies for proteins and 
other compounds include scaling-up feasibility, process integration capability, biocompatibility, 
and, most importantly, continuous operation. In this article, a general overview regarding the basis 
and applications of ATPS is presented. The general theory concerning the formation of ATPS and 
the parameters with significant effect on the partition behavior of biological products are 
presented. Different strategies for the integration of bioprocesses using ATPS as well as the 
bioaffinity partition of proteins and other molecules are discussed. Subsequently, the practical 
application of ATPS-based strategies for the downstream processing of biological products 
including proteins and nucleic acids, bionanoparticles (virus, virus-like particles, and 
nanostructures), biomass (cells, cell debris, and organelles), and low-molecular-weight compounds 
(metabolites and phytochemicals) is presented, and other ATPS-based applications and future 
trends are briefly discussed. © 2019 Elsevier B.V. All rights reserved. 

Benavides J., Rito-Palomares M., Asenjo J.A., (2019). Aqueous two-phase systems. Capítulo en: 
Comprehensive Biotechnology, pp. 773-789. ISBN/ISSN: 9780444640475; 9780444640468.



Design and control strategy of a low-cost parallel robot for precise solar 
tracking 

Díaz A., Keshtkar S., Moreno J.A., Hernandez E. 

Book Chapter 

This paper presents the design of a new 2 degrees of freedom parallel manipulator and its 
theoretical implementation as a precise solar tracker. The cinematic mathematical model of the 
mechanism is studied in detail and a robust control algorithm based on sliding mode control is 
introduced to perform the desired angular positions and velocities in the presence of 
disturbances/uncertainties. The numerical simulations are carried out to verify the behavior of the 
suggested controller. © Springer Nature Switzerland AG 2019. 

Díaz A., Keshtkar S., Moreno J.A., Hernandez E., (2019). Design and control strategy of a low-cost parallel 
robot for precise solar tracking. Capítulo en: Mechanisms and Machine Science, pp. 342-350. ISBN/ISSN: 
22110984.



Design, development and evaluation of an experimental protocol to user 
acceptance of wrs 

Flores-Ragoitia J.M., Izquierdo-Reyes J., Pons-Rovira J.L., Bustamante-Bello M.R. 

Book Chapter 

An experimental protocol that integrates psychological and physiological assessment of volunteers 
was designed and developed to assess the degree of user acceptance of an exoskeleton. The main 
goal of this study was to determine how to increase the efficiency of employing these devices to 
improve the users’ social re-integration. © Springer Nature Switzerland AG 2019. 
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Disturbance Rejection Run-to-Run Controller for Semiconductor 
Manufacturing 

Khakifirooz M., Fathi M., Pardalos P.M. 

Book Chapter 

This chapter introduces a framework of disturbance rejection controller for discrete-time Run-to-
Run (R2R) control system in semiconductor manufacturing environments. While we discussed the 
source of uncertainty and disturbance in wafer fabrication process, the photolithography process 
as one of the cutting-edge steps in wafer fabrication is selected for illustrating the power of 
disturbance rejection algorithm for compensating the misalignment. Along with this case study, 
some classification of disturbance rejection control algorithm with the structure of control plant is 
discussed. © Springer Nature Switzerland AG 2019. 
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Effective elastic properties using maxwell’s approach for transversely 
isotropic composites 

Alfonso L.D.L., Rodríguez-Ramos R., Otero J.A., Lebon F., Sabina F.J., Guinovart-Díaz R., Bravo-
Castillero J. 

Book Chapter 

In this contribution an analysis of static properties of transversely isotropic, porous and nano-
composites is considered. Present work features explicit formulas for effective coefficient in these 
types of composites. The reinforcements of the composites are a set of spheroidal inclusions with 
identical size and shape. The center is randomly distributed and the inclusions are embedded in an 
homogeneous infinite medium (matrix). An study of theoretical predictions obtained by Maxwell 
approach using two different density distribution functions, which describe the alignment 
inclusions is done. The method allows to report the static effective elastic coefficients in 
composites ensemble with inclusions of different geometrical shapes and configurations 
embedded into a matrix. The effective properties of composites are computed using the Maxwell 
homogenization method in Matlab software. Another novelty of this contribution is the calculation 
of new explicit analytical formulas for the control of the alignment tensors N* and Ns∗ which is in 
charged of the alignment distribution of inclusions within matrix through disorder parameters λ 
and s, respectively. The alignment tensors N∗ and Ns∗ are obtained as average of all possible 
alignments of the inclusions inside the composite. Numerical results are obtained and compared 
with some other theoretical approaches reported in the literature. © Springer Nature Switzerland 
AG 2019. 
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Entrepreneurship in the Solidarity Economy: A Valuation of Models Based on 
the Quadruple Helix and Civil Society 

Saiz-Álvarez J.M., Palma-Ruiz J.M. 

Book Chapter 

From its pre-Columbian origins, the implementation of the Solidarity Economy has been growing 
during these last decades in the countries of Latin America and the Caribbean and accelerated the 
process as it has been developing in the continent of the denominated “New Economy.” This work 
is a theoretical article with the objective of analyzing the two modern ways of implementing the 
Solidarity Economy: through the creation of quadruple helix models based on solidarity (Mexico) 
or through the practical application of McClelland’s N-effect using civil society from virtuous circles 
of community economic drivers (Puerto Rico). Because of this implementation process, the 
Solidarity Economy has ceased from being a guild and welfare, to become an economic and 
financial alternative for economically disadvantaged sectors based on shared values and a shared 
project. These analyses are complemented by a SWOT analysis and by the theoretical study of the 
direct relationship between the Solidarity Economy and the combination of social 
entrepreneurship and transformational entrepreneurship to create, in a novel way, virtuous circles 
of economic growth. The article concludes with ideas that briefly emphasize the importance of 
applying open cooperativism in the fight against inequality and poverty. © 2019, Springer Nature 
Switzerland AG. 
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Hydrothermal vent sediments as a source of microbial communities 
adaptable for environmental biotechnology applications 

Guerrero-Barajas C., Ordaz A. 

Book Chapter 

Hydrothermal vent systems are a great source of microorganisms, including those classified as 
extremophiles, that could be exploited for biotechnological purposes in the environmental field. 
Deep and shallow hydrothermal vents have been studied in regards of their microbial 
communities, and the interactions of these microorganisms with the hydrothermal vents fluids 
composition, and the role that they play in the cycling of carbon, nitrogen, sulfur and metals. The 
research conducted on hydrothermal vent systems has also reported the physical and chemical 
characteristics of the vent fluids and sediments and to some extent, the possible applications of 
the microorganisms that inhabit these ecosystems in environmental biotechnology, 
pharmaceutical, and alimentary industries. Shallow hydrothermal vents are ecosystems easier to 
reach than deep hydrothermal vents, therefore, there is a growing interest in the development of 
applications for hydrothermal vent sediments, particularly for the biodegradation of pollutants 
and bioremediation of contaminated marine sites. Research has shown that the microbial diversity 
and richness in both, deep and shallow hydrothermal vents share several phyla of microorganisms 
at a large extent. On the other hand, disruption and pollution of the marine environments is a 
current problem that has prevailed due to natural and anthropogenic inputs. Some examples of 
frequent marine pollution are the presence of hydrocarbons and heavy metals, for which effective 
bioremediation technologies still need to be developed and implemented. An approach for the 
applications in environmental biotechnology of some of the microorganisms that inhabit the 
hydrothermal vent systems involves the ex situ culturing and kinetic characterization under 
specific conditions such as for example: exposure to toxic organic compounds or unusual 
concentrations of certain heavy metals. Ex situ approaches are useful for the development of 
engineered biological processes to biodegrade organic pollutants such as those found in 
contaminated wastewater streams. In situ approaches for the application of marine 
microorganisms in the bioremediation of marine environments or biodegradation of major marine 
pollutants are still facing technical difficulties to succeed in a long-term scenario, but there are 
some examples such as benthic or sedimentary cells, which are systems whose purpose is the 
bioremediation of marine polluted sites. In the present chapter, an approach for the utilization of 
microorganisms from shallow hydrothermal vent sediments in environmental biotechnology is 
presented. This approach consists of the ex situ culturing of these microorganisms in bioreactors 
to simultaneously biodegrade organic toxic compounds and remove organic matter. The detailed 
procedures, culturing conditions, results obtained and advantages of the suggested ex situ 
approach are presented and discussed for the different cases in which the microorganisms 
enriched from hydrothermal vent sediments have been evaluated in the biological processes ex 
situ. The present information is useful for the designing at large scale of systems in which 
microorganisms cultured from hydrothermal vent systems could be used as the main source of 
biological catalyst. © 2019 by Nova Science Publishers, Inc. All rights reserved. 
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Immunoassays | Radioimmunoassays and enzyme-linked immunosorbent 
assay 

Cerda-Kipper A.S., Montiel B.E., Hosseini S. 

Book Chapter 

In this article the principle of immune system and the history of the immunoassays until invention 
of two key techniques namely radioimmunoassay (RIA) and enzyme-linked immunosorbent assay 
(ELISA) are thoroughly reviewed. The article also covers the antibody production and different 
classes of antibodies while it also describes different types of antigens and the specific interactions 
between the two biomolecular entities. Side chain theory by Paul Ehrlich has established our first 
understandings of the specific interaction between the antibodies and the antigens. Further 
development of our knowledge has proven that various factors play significant roles in this 
interaction. Nevertheless, the principles of all immunoassays relied upon this key phenomenon: 
the coupling of an antigen with an antibody in a unique manner. This has laid the foundation of 
labeling strategies for conducting immunoassays. Radioactive substances were one of the primary 
labels used in immunoassay. Despite their popularity, they posed potential health threat to those 
exposed to the radiolabeled biomolecule. The article reviews the raise and the fall of RIA, which 
later was replaced by ELISA; the technique that even to date remains the gold-standard 
immunoassay and has various applications in different fields. © 2019 Elsevier Ltd. All rights 
reserved. 
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Legumes and Inflammation 

Ricardo-Antunes M.A., Guajardo-Flores D. 

Book Chapter 

There has been a growing interest in determining the phytonutrient composition of legumes and 
their potential health benefits. The most studied legumes are common beans, soybeans, 
chickpeas, lentils and peas due to their phytochemical profile and content. The consumption of 
these legumes provides numerous health beneficial effects, which are mainly correlated to 
phytochemicals such as polyphenols, saponins, oligosaccharides, protein and peptides content. 
These bioactive compounds regulate inflammatory markers (nitric oxide, iNOS, PEG2, Cox-2 and 
TNF-α) which are closely related to a variety of chronic diseases. In this chapter, the mechanism of 
the inflammatory markers is reviewed to further understand the anti-inflammatory capacity of 
legume based diets, legumes extracts and their isolated phytochemicals with respect to a number 
of different diseases. Nowadays research focuses on controlled delivery systems of bioactive 
compounds to improve their physicochemical properties, bioavailability, site-specific efficacy, 
stability and pharmacokinetics in order enhance their potential health benefits. © The Royal 
Society of Chemistry 2019. 
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Legumes and Oxidative Stress 

Guardado Félix D., Gutierrez Uribe J.A. 

Book Chapter 

Legumes contain diverse nutrients and phytochemicals that help the biological system to 
counteract oxidative stress. Phytochemicals such as tannins and flavonoids have proved to be very 
effective antioxidants. Conjugated forms of these antioxidants change due to legume processing. 
Since boiling has been one of the most traditional ways of legume processing, some 
phytochemicals may leach into cooking water or be altered due to heating. Therefore, legumes 
have been used as a raw material for the production of antioxidant extracts with proven beneficial 
effects tested in vitro and in vivo. Proteins and fiber also modulate oxidative stress, due to the 
release of bioactive peptides or the changes exerted by gut microbiota. One of the most 
interesting future trends in legume consumption is the germination process that may be designed 
to enhance the production of bioactive metabolites or modify the protein and peptide profile. 
Additionally, this process is very helpful to reduce the strong beany flavor of legumes and increase 
their use as a functional ingredient in foods. © The Royal Society of Chemistry 2019. 
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Management Suggestions for Process Control of Semiconductor 
Manufacturing: An Operations Research and Data Science Perspective 

Khakifirooz M., Fathi M., Chien C.F., Pardalos P.M. 

Book Chapter 

With advances in information and telecommunication technologies and data-enabled decision-
making, smart manufacturing can be an essential component of sustainable development. In the 
era of the smart world, semiconductor industry is one of the few global industries that are in a 
growth mode to smartness, due to worldwide demand. The promising significant opportunities to 
reduce cost, boost productivity, and improve quality in wafer manufacturing is based on the 
integration or combination of simulated replicas of actual equipment, Cyber-Physical Systems 
(CPS) and regionalized or decentralized decision-making into a smart factory. However, this 
integration also presents the industry with novel unique challenges. The stream of the data from 
sensors, robots, and CPS can aid to make the manufacturing smart. Therefore, it would be an 
increased need for modeling, optimization, and simulation to the value delivery from 
manufacturing data. This paper aims to review the success story of smart manufacturing in 
semiconductor industry with the focus on data-enabled decision-making and optimization 
applications based on “Operations Research” (OR) and “Data Science” (DS) perspective. In 
addition, we will discuss future research directions and new challenges to this industry. © Springer 
Nature Switzerland AG 2019. 
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Methods for extraction of valuable products from microalgae biomass 

Salinas-Salazar C., Garcia-Perez J.S., Chandra R., Castillo-Zacarias C., Iqbal H.M.N., Parra-Saldívar R. 

Book Chapter 

Microalgae are regarded as a promising and feasible source of diverse products for application in 
the nutraceutical, pharmaceutical, cosmeceutical, and chemical industries. Such products include 
biofuels, lipids, polyunsaturated fatty acids, pigments, enzymes, polysaccharides, and proteins. 
The recovery of products from algal biomass is a matter of constant development and progress. In 
the present chapter, the standard techniques for the extraction of biofuels and high-value 
metabolites from microalgae in the laboratory are reviewed. Traditional methods such as solvent 
extraction, as well as novel techniques, like supercritical fluid extraction, microwave-assisted 
extraction, and ultrasound-assisted extraction, are presented in this work, including the suitability 
of these methods for specific types of metabolites. Pretreatment techniques for the enhancement 
of product recovery are discussed. This chapter is intended as a reference of the existing methods 
for the researcher looking forward to study the production of metabolites by microalgae, in order 
to aid the selection of a suitable technique for specific metabolites. © Springer Nature Singapore 
Pte Ltd. 2019. All rights reserved. 
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Molecular mechanisms for the regulation of blood pressure by potassium 

Murillo-de-Ozores A.R., Gamba G., Castañeda-Bueno M. 

Book Chapter 

It has been well documented that the amount of potassium in the diet is associated with blood 
pressure levels in the population: the higher the potassium consumption, the lower the blood 
pressure and the cardiovascular mortality. In the last few years certain mechanisms for potassium 
regulation of salt reabsorption in the kidney have been elucidated at the molecular level. In this 
work we discuss the evidence demonstrating the relationship between potassium intake and 
blood pressure levels in human populations and in animal models, as well as the experimental 
data that reveal the effects of potassium on transepithelial Na+ reabsorption in different nephron 
segments. We also discuss the physiological relevance of K+-induced natriuresis, and finally, we 
focus on the molecular mechanisms by which extracellular potassium modulates the activity of the 
renal NaCl cotransporter, which is the mechanism that has been best dissected so far. © 2019 
Elsevier Inc. 
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Nanoclays for biomedical applications 

Peña-Parás L., Sánchez-Fernández J.A., Vidaltamayo R. 

Book Chapter 

Clays are naturally occurring layered mineral materials that are low cost and environmentally 
friendly. Nanoclays are clay minerals with at least one dimension in the order of 1-100 nm. In 
nature, two forms of nanoclays, anionic and cationic clays, are present depending on the surface 
layered charge and the types of interlayer ions. Commonly found nanoclays in the literature are 
montmorillonite, kaolinite, laponite, halloysite, bentonite, hectorite, laponite, sepiolite,saponite, 
and vermiculite, among others. Nanoclays have been widely used as reinforcements for polymer 
matrix composites improving mechanical, thermal, and anticorrosion properties, for example. Due 
to being nontoxic, nanoclays and their composites have been studied for biomedical applications 
such as bone cement, tissue engineering, drug delivery, wound healing, and enzyme 
immobilization, among others. This chapter presents the state of the art of biomedical application 
of nanoclays and nanoclay-polymer matrix composite materials. © Springer Nature Switzerland AG 
2019. All Rights Reserved. 
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Open workspaces for effective knowledge sharing: Is it a real benefit or is it 
simply fantasy? 

Zapata-Cantú L., Pineda J.L., Rodríguez D.A. 

Book Chapter 

Firms must adapt continuously in today’s knowledge-based economy. That adaptation process 
means that they explore and assimilate new knowledge - knowledge generation - and exploit 
existing knowledge - knowledge sharing - to foster innovation and, consequently, survive 
(Ergazakis, Metaxiotis and Psarras, 2006; Vrontis, Thrassou, Santoro and Papa, 2017). The 
effectiveness of knowledge sharing is related to significant contextual elements such as top 
management style, organizational culture, communication mechanisms and workspace layout 
(Zapata, Pineda and Rodriguez, 2012). From a knowledge-sharing perspective, the main advantage 
of these workspace layouts is that the interactions between employees are dynamic and easy, 
allowing for the active engagement of individuals in the ongoing process of socialization, 
internalization and combination of knowledge (Iskoujina and Roberts, 2015). For the present 
study, the basic assumption is that open workspaces result in better services and products, higher 
quality, the efficient use of resources and lower cost because of an effective knowledge-sharing 
process. Whether these great expectations will be fulfilled for the organization itself remains 
unclear for employees. Therefore, this chapter aims to contribute to the current literature on 
knowledge sharing through understanding (1) how open workspace layouts, from a social and 
spatial proximity perspective, promote faster decision making, operational efficiency and 
innovativeness and (2) how the (mis)alignment of employee and firm expectations shape this 
process. To evaluate the phenomenon under study, in which the literature review reflects an 
incipient stage, an empirical case study was conducted in a large service organization in 
Monterrey, Mexico. The rationale behind this choice is that service firms have a great tacit 
component in their organizational knowledge, so they have to use a variety of mechanisms to 
share this kind of knowledge. To consider the whole complexity of knowledge sharing in open 
workspaces, triangulation was applied in during data collection to ensure reliability (Miles and 
Huberman, 1994): semistructured interviews, direct observations and open workspaces layout 
descriptions were performed. Understanding employee expectations to participate in the 
knowledgesharing process based on open spaces will support the design of successful physical 
workspace distribution. Moreover, physical atmosphere and opportunities to share knowledge will 
directly affect the individual’s motivation to share his/her knowledge. Focusing on the physical 
workspace will provide the necessary insight to confirm that behavior can be induced and 
predetermined, but spatial design and workspace allocation must consider the impact of daily job 
activities and project objectives in addition to the job position. © 2019 Nova Science Publishers, 
Inc. 
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Phase Equilibrium Description of a Supercritical Extraction System Using 
Metaheuristic Optimization Algorithms 

Amaya I., Jiménez C., Correa R. 

Book Chapter 

This chapter describes the ongoing work dealing with the prediction and estimation of vapor-liquid 
thermodynamic properties using global optimization algorithms. For the present case, phase 
equilibrium parameters for the system of supercritical carbon dioxide (sCO 
&#x0024;&#x0024;:2&#x0024;&#x0024; ) and some essential oils, were estimated using the 
corrected version of van der Waals and Wong-Sandler mixing rules, the Peng-Robinson state 
equation and the more common thermodynamic models for non-linear parameter estimation in 
equilibrium modeling, namely, Van Laar, NRTL and UNIQUAC. We propose using a variant of the 
traditional harmony search algorithm, i.e. self-regulated harmony search (SFHS), for this task. 
Here, we include preliminary simulation results for the system, sCO 
&#x0024;&#x0024;:2&#x0024;&#x0024;: &#x0024;&#x0024;\alpha &#x0024;&#x0024; -pineno 
using the Wong-Sandler rule and the Van Laar model. Results show a good agreement between 
the experimental results reported in the literature, and the predictions using the SFHS algorithm. 
Furthermore, SFHS seems to be a promising algorithm for processing phase equilibrium data. © 
Springer International Publishing AG, part of Springer Nature 2019. 
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Risk management in emerging and islamic markets in light of the subprime 
global financial crisis: Optimization algorithms for strategic decision making 

under intricate market outlooks 

Al Janabi M.A.M. 

Book Chapter 

The 2007-2009 global financial crisis emphasized the need for rigorous integration of asset 
liquidity trading risk into value at risk (VaR) modeling algorithms. In this chapter, the author 
examines measures of certain kinds of liquidity risk that is useful for completing the definition of 
market risk and for forecasting liquidity-adjusted VaR (L-VaR) under illiquid and intricate market 
outlooks. This chapter proposes robust modeling algorithms for the quantification of liquidity risk 
for portfolios that consist of multiple-assets. The empirical testing is performed using data of 
emerging and Islamic Gulf Cooperation Council stock markets. To that end, the author simulates 
diverse portfolios and determines the riskcapital and risk-budgeting constraints. The optimization 
algorithms are interesting in terms of theory as well as practical applications, particularly in light of 
the 2007-2009 global financial meltdown. The optimization algorithms can have important uses 
and applications in expert systems, machine learning, and financial technology (FinTech) in big 
data environments. © 2020, IGI Global. 
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Smart Production by Integrating Product-Mix Planning and Revenue 
Management for Semiconductor Manufacturing 

Khakifirooz M., Wu J.-Z., Fathi M. 

Book Chapter 

Semiconductor manufacturing is a capital-intensive industry, in which matching the demand and 
capacity is the most important and challenging decision due to the long lead time for capacity 
expansion and shortening product life cycles of various demands. Most of the previous works 
focused on capacity investment strategy or product-mix planning based on single evaluation 
criteria such as total cost or total profit. However, a different combination of product-mix will 
contribute to a different combination of key financial indicators such as revenue, profit, gross 
margin. This study aims to model the multi-objective product-mix planning and revenue 
management for the manufacturing systems with unrelated parallel machines. Indeed, the present 
problem is a multi-objective nonlinear integer programming problem. Thus, this study developed a 
multi-objective genetic algorithm for revenue management (MORMGA) with an efficient algorithm 
to generate the initial solutions and a Pareto ranking selection mechanism using elitist strategy to 
find the effective Pareto frontier. A number of standard multi-objective metrics including distance 
metrics, spacing metrics, maximum spread metrics, rate metrics, and coverage metrics are 
employed to compare the performance of the proposed MORMGA with mathematical models and 
experts’ experiences. The proposed model can help a company to formulate a competitive 
strategy to achieve the first-priority objective without sacrificing other benefits. A case study in 
real settings was conducted in a leading semiconductor company in Taiwan for validation. The 
results showed that MORMGA outperformed the efficient multi-objective genetic algorithm, i.e., 
NSGA-II, as well as expert knowledge of the case corporation in both revenue and gross margin. An 
evaluation scheme was demonstrated by comparing the effectiveness of manufacturing flexibility 
from the multi-objective perspective. © Springer Nature Switzerland AG 2019. 
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Strategic corporate decision making with market and liquidity risk 
management 

Janabi M.A.M.A. 

Book Chapter 

This chapter examines a practical methodology for the assessment and control of market and 
liquidity risk exposures for financial trading portfolios that consist of certain equity assets. The 
applied technique is based on the contemporary concept of liquidity-adjusted value at risk (LVaR) 
along with the application of optimization risk-engine algorithms. This chapter proposes a broad 
market and liquidity risk management model that can concurrently perform LVaR estimation 
under regular and stressed market scenarios. It takes into account the effects of illiquidity of 
traded equity assets. In order to demonstrate the appropriate application of LVaR and stress-
testing techniques, real-world case analysis of trading risk management are presented for the Gulf 
Cooperation Council (GCC) stock markets. To this end, a number of optimization case studies are 
examined with the aim of developing a novel technique of trading risk measurement as well as the 
implementation of a risk optimization process for the computation of the maximum permitted 
LVaR limits. © 2020 by IGI Global. All Rights reserved. 
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Structure-function relationships in the renal NaCl cotransporter (NCC) 

Moreno E., de los Heros P., Plata C., Cutler C., Vega-Mateos A., Vázquez N., Gamba G. 

Book Chapter 

The thiazide-sensitive Na+-Cl− cotransporter (NCC) is the major pathway for salt reabsorption in 
the distal convoluted tubule, serves as a receptor for thiazide-type diuretics, and is involved in 
inherited diseases associated with abnormal blood pressure. The functional and structural 
characterization of NCC from different species has led us to gain insights into the structure-
function relationships of the cotransporter. Here we present an overview of different studies that 
had described these properties. Additionally, we report the cloning and characterization of the 
NCC from the spiny dogfish (Squalus acanthias) kidney (sNCC). The purpose of the present study 
was to determine the main functional, pharmacological and regulatory properties of sNCC to make 
a direct comparison with other NCC orthologous. The sNCC cRNA encodes a 1033 amino acid 
membrane protein, when expressed in Xenopus oocytes, functions as a thiazide-sensitive Na–Cl 
cotransporter with NCC regulation and thiazide-inhibition properties similar to mammals, rather 
than to teleosts. However, the Km values for ion transport kinetics are significantly higher than 
those observed in the mammal species. In summary, we present a review on NCC structure-
function relationships with the addition of the sNCC information in order to enrich the NCC 
cotransporter knowledge. © 2019 Elsevier Inc. 
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Sustainability and tourism: Cluster analysis on the effectiveness of the Porter 
hypothesis in the European aeronautical sector 

Pérez-Calderón E., Pache-Durán M., Galindo-Manrique A. 

Book Chapter 

The impact of economic activity on the environment is undeniable, causing irreparable damage. 
This climate change is mainly due to CO2 emissions, among other greenhouse gases. Clearly, one 
of the sectors of activity in which the term sustainability can be put into practice is the tourism 
sector. This sector is responsible for a significant part of the generation of wealth. In line with the 
above, the aeronautical sector is playing a key role in the growth of tourist activity as it facilitates 
and has economised travel between countries and continents. Given that this is a sector with a 
considerable volume of CO2 emitters, it is a great challenge that its expected growth for the 
coming decades does not contribute to climate change to the same extent. This paper analyses the 
effects of the European Union emissions trading scheme on this sector. It is based on the Porter’s 
hypothesis, the study of the evolution and cluster analysis of the emissions of the main European 
airlines for the period 2013–2017. The results show an improvement in emission levels and 
efficiency for practically all the largest airlines. Therefore, we can say that there has been a 
positive effect in the short and medium term on emissions as a whole. As a conclusion, it can be 
said that for the study sample since the application of the regulation on emissions the companies 
have increased their productive efficiency and at the same time reduced their environmental 
impact concerning emissions generated. Porter’s hypothesis is therefore correct. The 
recommendation to the European authorities would be to invest more in research projects on 
emission efficiency concerning new fuels or weather conditions on different air routes. On the 
other hand, the single European emissions register can be a very important benchmarking tool for 
airlines and a key to improving their strategies for reducing greenhouse gas emissions, but to this 
end it must require a higher number of variables and information from airlines regarding their 
actions in the management of their emissions. © 2020 selection and editorial matter, Vanessa 
Ratten, Vitor Braga, José Álvarez-García and Maria de la Cruz del Rio-Rama. 

Pérez-Calderón E., Pache-Durán M., Galindo-Manrique A., (2019). Sustainability and tourism: Cluster analysis 
on the effectiveness of the Porter hypothesis in the European aeronautical sector. Capítulo en: Tourism 
Innovation: Technology, Sustainability and Creativity, pp. 95-112. ISBN/ISSN: 9780429666001; 
9780367077877.



The design of activities based on cognitive scaffolding to teach physics 

Zavala G. 

Book Chapter 

Physics education research has produced many educational strategies such as Peer Instruction, 
Tutorials in Introductory Physics, and Real-Time Physics which one of the main objectives is to help 
students organize a better knowledge structure. For some settings, because equipment is needed 
for some of those strategies, then they are difficult to implement. This contribution recommends 
designing cognitive scaffolding activities without equipment in order to help students to choose 
the right scientific concept for the problem at hand. Cognitive scaffolding activities include 
strategies (i.e., by pumping questions) that help students reflect, think, or conceptualize. I present 
the framework in what the activities are based and describe a process of the construction of an 
activity for the understanding of the superposition principle applied to electric fields in a typical 
electricity and magnetism, first-year university course. At the end I present results implementing 
the activity with students by showing students' responses and reasoning to a problem in a 
midterm exam. © Springer Nature Switzerland AG 2019. All rights reserved. 

Zavala G., (2019). The design of activities based on cognitive scaffolding to teach physics. Capítulo en: 
Upgrading Physics Education to Meet the Needs of Society, pp. 169-179. ISBN/ISSN: 9783319961637; 
9783319961620.
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A drivers' performance assessment model based  
on fuel economy measurements 

Ramírez J.D., Huertas J.I. 

Conference Paper 

Currently, it is a common practice within transport companies to reduce fuel consumption of their 
fleet by awarding best drivers with public symbolic recognitions, as part of their programs to 
promote efficient driving. Usually fuel economy (FE) is the key performance indicator used to 
evaluate them. However, FE depends on several other parameters such as the working route, 
vehicle weight and vehicle technology. Therefore, companies with a diverse fleet composition 
require a fair KPI to select their best drivers. In this work, we present a model to assess drivers' 
performance based on FE measurements. Based on multivariate statistical analysis of one-year FE 
data of an urban and interurban bus transit company, we found that drivers' FE exhibit a normal 
distribution when they are grouped within three categories: (a) the route, representing the driving 
cycle; (b) the vehicle age, representing the engine technology, and (c) the number of axles, 
representing the weight of the vehicle. Thus, the standard statistical analysis to identify outliers 
was used to identify best drivers and vehicles that require maintenance. © IEOM Society 
International. 

Ramírez J.D., Huertas J.I., (2019). A drivers' performance assessment model based on fuel economy 
measurements. Proceedings of: the International Conference on Industrial Engineering and Operations 
Management, vol. 2019, pp. 457-458, IEOM Society, ISSN: 21698767.



A Hybrid Reinforcement Learning and Cellular Automata  
Model for Crowd Simulation on the GPU 

Ruiz S., Hernández B. 

Conference Paper 

We present a GPU-based hybrid model for crowd simulations. The model uses reinforcement 
learning to guide groups of pedestrians towards a goal while adapting to environmental dynamics, 
and a cellular automaton to describe individual pedestrians’ interactions. In contrast to traditional 
multi-agent reinforcement learning methods, our model encodes the learned navigation policy 
into a navigation map, which is used by the cellular automaton’s update rule to calculate the next 
simulation step. As a result, reinforcement learning is independent of the number of agents, 
allowing the simulation of large crowds. Implementation of this model on the GPU allows 
interactive simulations of several hundreds of pedestrians. © Springer Nature Switzerland AG 
2019. 

Ruiz S., Hernández B., (2019). A Hybrid Reinforcement Learning and Cellular Automata Model for Crowd 
Simulation on the GPU. Proceedings of: Communications in Computer and Information Science, vol. 979, pp. 
59-74, Springer Verlag, ISSN: 18650929; ISBN: 9783030162047.



A Machine-Learning Approach to Speed-Up Simulation Towards the Design  
of Optimum Operating Profiles of Power Plants 

Rosado-Tamariz E., Santamaria-Bonfil G., Zuniga-Garcia M.A., Batres R. 

Conference Paper 

Nowadays, liberalized energy markets give priority to power generation using renewable energy 
sources (RES) to minimize environmental impact and promote competitiveness. Demand changes 
and the variability caused by RES are two obstacles in achieving a stable electricity generation. In 
this context, operational strategies are the key to achieve a more stable and balanced energy 
generation. Such operational strategies are characterized by operation profiles which show valve 
operations that takes the plant from an initial state to a final state by means of a series of state 
variables transitions. Some work has been published in the literature that focuses on the coupling 
of simulation and optimization. However, this approach involves many iterations, demanding 
significant computation time. In this paper, a machine-learning approach is proposed that can be 
used to replace the rigorous simulation model with a surrogate model, which is obtained in short 
period of time and reduces dramatically the simulation time. The proposed approach has been 
initially tested in a case study that focuses on the generation of operation profiles of a hydraulic 
system composed of three interconnected tanks whose level changes are achieved by control 
valve manipulations and its operation is analogous to some power-plant components (e.g. drum 
boiler) in terms of valve manipulations. © 2019 Association for Computing Machinery. 

Rosado-Tamariz E., Santamaria-Bonfil G., Zuniga-Garcia M.A., Batres R., (2019). A machine-learning 
approach to speed-up simulation towards the design of optimum operating profiles of power plants. 
Proceedings of: ACM International Conference Proceeding Series, pp. 194-199, Association for Computing 
Machinery, ISBN: 9781450361040.



A Methodology to Motivate Students to Develop Transversal Competencies 
in Academic Courses Based on the Theory of Planned Behavior by using 

Gamification and ANNs 

Mata O., Mendez I., Aguilar M., Ponce P., Molina A. 

Conference Paper 

The next generation of students are not getting well prepared to deal with the world of work, not 
because of a defective education but rather because of the new ways they learn and the 
availability of the information. Teaching methodologies, specific in mathematics for undergrads, 
requires to be updated for the new generations to send new stimulus in the learning process. 
These methods and educational tools need to allow the students to have customized learning so 
they can study outside the classroom. Gamification in education field offers a new way to teach, 
engage and motivate students to study. On the other hand, the challenges that a professor's faces 
up when they teach are related to students who possess a wide range of different skills, previous 
experiences and motivations that are present when the students take the class. Thus, Tecnologico 
de Monterrey, through the Tec-21 Model, is developing disciplinaries and transversals 
competences in students through collaborative work and learning based on challenges to attend 
the actual educative needs. This paper proposes a tailored methodological process that takes 
advantage of the gamification through an Artificial Neural Network using a competence-based 
teaching method supported by the theory of planned behavior (TPB) to motivate students to 
develop the required skills specified on the Tec-21 model. © 2019 IEEE. 

Mata O., Mendez I., Aguilar M., Ponce P., Molina A., (2019). A Methodology to Motivate Students to Develop 
Transversal Competencies in Academic Courses Based on the Theory of Planned Behavior by using 
Gamification and ANNs. Proceedings of: Proceedings - IEEE 10th International Conference on Technology for 
Education, T4E 2019, pp. 174-177, Institute of Electrical and Electronics Engineers Inc., ISBN: 
9781728142272.



A model for plant digitalisation, simulation and improvement:  
A case study in the automotive tier one supplier 

Cortes D., Ramirez J., Villagomez L.E., Batres R., Molina A., Velilla A., Lozano G., Gonzalez E., 
Puente J., Esparza G., Cruz N. 

Conference Paper 

Digital manufacturing has been proved as an enabler of process planning and decision making in 
industry, showing improved results with the adoption of this technique. Taking advantage of the 
interconnectivity offered by Industry 4.0 technologies, it is possible to analyse the entire process 
as individual entities with their characteristics. Besides, simulation creates a digital environment 
which relies on information to reflect the reality of manufacturing plants, the primary motivation 
of simulation investment is the creation of different scenarios targeting business' mission. The 
model presented in this article gathers information from different entities aided by Sensing, Smart 
and Sustainable (S3) characteristics in order to digitalise a manufacturing plant and improve the 
decision- making process. It targets the whole manufacturing process as an opportunity to 
improve practices among the enterprise business model, taking into account the infrastructure of 
the operations, workers and the flow of information and material. In one hand, Sensing and Smart 
attributes are embedded in new machines and technology to enable interconnectivity, on the 
other hand, Sustainability is achieved in the process by the joint effort of the executive council of 
the organisation. © 2019 IEEE. 

Cortes D., Ramirez J., Villagomez L.E., Batres R., Molina A., Velilla A., Lozano G., Gonzalez E., Puente J., 
Esparza G., Cruz N., (2019). A model for plant digitalisation, simulation and improvement: A case study in the 
automotive tier one supplier. Proceedings of: Proceedings - 2019 IEEE International Conference on 
Engineering, Technology and Innovation, ICE/ITMC 2019, Institute of Electrical and Electronics Engineers Inc., 
ISBN: 9781728134017.



A Model Using Artificial Neural Networks and Fuzzy Logic for Knowing the 
Consumer on Smart Thermostats as a S3 Product 

Mata O., Ponce P., Méndez I., Molina A., Meier A., Peffer T. 

Conference Paper 

The correct and continuous use of s3 products at home can be beneficial for the environment and 
at the same time could generate cost savings on bills. An automated home where the user has no 
interaction may be the most efficient and eco-friendly option, but it is not always the most 
comfortable option for the user. On the other hand, if the user interacts with the system as he 
pleases, the system may be wasting energy, so a middle point must be found. If the system learns 
about the user’s behavior and tries to shape it in order to make it eco-friendlier with the correct 
motivation, an engagement to this kind of behavior can be achieve. A first approach of the 
framework is presented, where a classification of the type of consumer is proposed depending on 
its personality to find his engagement on ecological behavior (EB). First, an artificial neural 
network is used to get the personality of the consumer. Then a Mamdani inference system is used 
with the result of the ANN to get an initial level of ecological behavior engagement. © Springer 
Nature Switzerland AG 2019. 

Mata O., Ponce P., Méndez I., Molina A., Meier A., Peffer T., (2019). A Model Using Artificial Neural Networks 
and Fuzzy Logic for Knowing the Consumer on Smart Thermostats as a S3 Product. Proceedings of: Lecture 
Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 
Bioinformatics), vol. 11835 LNAI, pp. 430-439, Springer, ISSN: 3029743; ISBN: 9783030337483.



A New Approach to Fault Detection and Location in AC Transmission Lines 
Based on Wavelet Correlation Modes 

Jiménez H.A., Guillen D., Tapia-Olvera R., Torres-Garcia V. 

Conference Paper 

This paper introduces a novel approach to detect and locate faults in AC transmission lines. The 
fault location process is carried out using wavelet correlation modes and taking into account the 
short-circuit theory. To validate the new proposal, several tests were conducted in ATP-EMTP 
software considering a wide variety of simulations. Additionally, the fault location is done using a 
new mother wavelet, called wavelet ET that was previously obtained considering the transient 
information produced by switching transients and faults. The obtained results shows satisfactory 
during the fault location process which is analyzed in a multi-terminal transmission line. The mean 
error achieved was lower than 1 % for solid-grounded faults. © 2019 IEEE. 

Jiménez H.A., Guillen D., Tapia-Olvera R., Torres-Garcia V., (2019). A New Approach to Fault Detection and 
Location in AC Transmission Lines Based on Wavelet Correlation Modes. Proceedings of: 2019 IEEE Canadian 
Conference of Electrical and Computer Engineering, CCECE 2019, Institute of Electrical and Electronics 
Engineers Inc., ISBN: 9781728103198.



A new transdisciplinary approach to foster soft skills in engineering : Using 
critical reading micro-workshops 

Caratozzolo P., Alvarez A. 

Conference Paper 

International reports presented in recent years insist on the need to develop soft skills to a greater 
degree considering the future jobs required to address the Fourth Industrial Revolution. The 
biggest problem arises with two of those competences in particular: Critical Thinking and 
Creativity, given the difficulty of their enhancement using the logical-scientific approach 
traditionally used in engineering programs. That implies the need to consider disruptive 
innovations in teaching-learning approaches. In this study, research was conducted to verify the 
relationship between a mixed infusion-immersion implementation of an artistic-narrative 
approach and the development of these two soft skills. The results showed that, using the same 
stimulus path that metacognitive tools of the artistic process provoke, is a very efficient way to 
naturally develop soft skills in Generation Z students. Critical Reading MicroWorkshops were 
implemented into classroom activities involving a Critical Reading framework. The results obtained 
corroborate the significant influence that the new approach had to foster Critical Thinking and 
Creativity in engineering students. © 2018 IEEE. 

Caratozzolo P., Alvarez A., (2019). A new transdisciplinary approach to foster soft skills in engineering : Using 
critical reading micro-workshops. Proceedings of: 2018 World Engineering Education Forum - Global 
Engineering Deans Council, WEEF-GEDC 2018, Institute of Electrical and Electronics Engineers Inc., ISBN: 
9781538677636.



A novel design of virtual laboratory 

Soriano A., Ponce P., Molina A. 

Conference Paper 

The rapid growth of the manufacturing, automotive, robotics, and smart-grid industries will 
require engineers that posses attributes related to multidisciplinary formation and strong tools to 
design solutions to complex problems. The engineer's formation requires to include the 
development of multidisciplinary abilities into their programs and backing the theory with real-
world practice. In this sense, specialized laboratories are necessary in order to carry out this kind 
of formation and training. However, the lack of specialized laboratories is one of the main 
obstacles preventing us from reaching this objective. The specialized laboratories require 
specialized installation, maintenance and cost management as well as a design that can 
accommodate a large number of students. In contrast, the virtual laboratories are one tool that 
can be used to deal with both issues which are the lack of specialized engineers and the absence 
of specialized laboratories. This work proposes a new design of a virtual laboratory in order to 
specialize engineers in several fields such as power electronics, electric machines, automatic 
control, and information and computational technologies. The laboratory proposed includes tools 
such as co-simulation, co-modeling, and co-design in order to face complex problems within the 
industry. © 2019 IEEE. 

Soriano A., Ponce P., Molina A., (2019). A novel design of virtual laboratory. Proceedings of: the 2019 20th 
International Conference on Research and Education in Mechatronics, REM 2019, Institute of Electrical and 
Electronics Engineers Inc., ISBN: 9781538692578.



A Novel Method Based on Nanotechnology to Replace Traditional Brazing 
Methods Used to Weld Electrical Contacts 

Rodriguez P., Rodriguez J.J., Cardenas E. 

Conference Paper 

Nanotechnology entails the application of fields of science as diverse as surface science, micro- 
and nano-fabrication, material science, etc. This paper shows the application of this new 
technology to explore electrical contact joining methods that are traditionally welded by filler 
material knowing as Sil-Fos. This work presents how silver nanoparticle were synthesized and used 
to replace the traditional methods for joining electrical contacts with copper line terminals. 
Moreover the joint obtained shown good mechanical strength, thermal and electrical conductivity. 
To validate the joint interface a characterization of the microstructure was analyzed by SEM and 
the strength and quality of the joint was analyzed by mechanical testing techniques and the 
electrical resistance of the assembly was measure. This work opens the doors for the use of 
materials in nano size that can be used to perform mechanical joint of electrical components. © 
2018 IEEE. 

Rodriguez P., Rodriguez J.J., Cardenas E., (2019). A Novel Method Based on Nanotechnology to Replace 
Traditional Brazing Methods Used to Weld Electrical Contacts. Proceedings of: Electrical Contacts, 
Proceedings of the Annual Holm Conference on Electrical Contacts, vol. 2018-October, pp. 172-175, Institute 
of Electrical and Electronics Engineers Inc., ISSN: 3614395; ISBN: 9781538663158.



A Novel Model for the Resonance Frequency in Lamb Wave Resonators based 
on AlN 

Jaramillo Alvarado A.F., Torres Jacome A., De La Hidalga F.-W., Torres Rios E. 

Conference Paper 

Current multiplexers, oscillators and active filters, commonly based on active devices, are 
fundamental components of any communication system, nevertheless, their performance is 
limited by the power consumption. Due to the high requirements in modern communication 
systems, the new topologies and the optimized design of each basic component must be a main 
issue to investigate. The piezoelectric resonators are passive devices that can replace some active 
components in oscillators and active filters. This work presents a novel model for the resonance 
frequency of any type of piezoelectric resonator. As a particular case, we use this in a Lamb Wave 
Resonator (LWR) with aluminum electrodes and Nitride Aluminum (AlN) as the piezoelectric layer. 
The experimental validation of the model was conducted using an LWR designed and fabricated at 
the INAOE's facilities. The measured S parameters delivered a resonance frequency of 541 MHz; 
and this result was compared to that predicted by the proposed model, showing a relative error of 
5.4%, which is much lower than the 18.8% obtained by using the standard design methodology. © 
2019 IEEE. 

Jaramillo Alvarado A.F., Torres Jacome A., De La Hidalga F.-W., Torres Rios E., (2019). A Novel Model for the 
Resonance Frequency in Lamb Wave Resonators based on AlN. Proceedings of: 2019 IEEE 10th Latin 
American Symposium on Circuits and Systems, LASCAS 2019 - Proceedings, pp. 161-164, Institute of Electrical 
and Electronics Engineers Inc., ISBN: 9781728104522.



A protocol for replicating systems dynamics-based simulation models 

Elizondo-Noriega A., Tiruvengadam N., Guemes-Castorena D., Tercero-Gomez V.G., Beruvides M.G. 

Conference Paper 

System Dynamics (SD)-based simulation has gained traction in recent times as a technique to 
study a system's behavior. It has been employed to model diverse complexes, from reactive 
chemical assemblages to socio-economic systems. However, SD-based simulation models, like 
models derived from competing simulation techniques, typically suffer the problem of 
replicability. There are several sources of variation that could afflict any replication attempt such 
as software idiosyncrasies, floating point errors, and missing data. Adapting to these often 
intractable limitations will afford the SD-based technique the ability to be used to model problems 
of higher complexity, which is what this study seeks to do by suggesting an adaptation protocol. 
This protocol is tested via the replication of a holistic SD-based simulation model to deal with the 
eventual effects of the interventions in a quality system on a manufacturing organization's 
profitability. The study also identifies possible avenues for improvement of the protocol for a 
better fit to diverse SD-based models. © 2019 PICMET. 

Elizondo-Noriega A., Tiruvengadam N., Guemes-Castorena D., Tercero-Gomez V.G., Beruvides M.G., (2019). A 
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A Simulated Annealing Hyper-heuristic for Job Shop Scheduling Problems 

Garza-Santisteban F., Sanchez-Pamanes R., Puente-Rodriguez L.A., Amaya I., Ortiz-Bayliss J.C., 
Conant-Pablos S., Terashima-Marin H. 

Conference Paper 

Job Shop Scheduling problems (JSSPs) have become increasingly popular due to their application in 
supply chain systems. Several solution approaches have appeared in the literature. One of them is 
the use of low-level heuristics. These methods approximate a solution but only work well on some 
kind of problems. Hence, combining them may improve performance. In this paper, we use the 
classical stochastic local optimization algorithm Simulated Annealing to train a selection hyper-
heuristic for solving JSSPs. To do so, we use an instance generator provided in literature to create 
training sets with a different number of instances: 20, 40, and 60. In addition, we select instances 
from the literature to create two test scenarios, one similar to the training instances, and another 
with bigger problems. Our results suggest that training with the highest number of instances lead 
to better and more stable hyper-heuristics. For example, in the first test scenario, we achieved a 
reduction in the data range of over 60% and an improvement in the median performance of 
almost 30%. Moreover, under these conditions about 75% of the generated hyper-heuristics were 
able to perform equal to or better than the best heuristic. Even so, less than 25% were able to 
outperform the synthetic Oracle. Because of the aforementioned, we strongly support the idea of 
using a selection hyper-heuristic model powered by Simulated Annealing for creating a high-level 
solver for Job Shop Scheduling problems. © 2019 IEEE. 
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A simulation approach of the internet of intelligent vehicles for closed routes 
in urban environments 

Curiel-Ramirez L.A., Izquierdo-Reyes J., Bustamante-Bello M.R., Ramirez-Mendoza R.A., Garcia-
Barba A. 

Conference Paper 

In recent years, through the evolution of intelligent transport systems (ITS), there has been an 
increase in components to monitor different variables in the vehicles (such as driver monitoring, 
tire pressure, oil pressure, vehicle speed, acceleration, among others). Internet of Things (IoT) is 
enabling the collection of a variety of information of all types of components for monitoring the 
environment and systems. Also, as part of this evolution, the original concept of Vehicular Ad-hoc 
networks (VANETs) is being transformed into a new concept, the Internet of Vehicles (IoV), which 
involves Vehicle to Vehicle (V2V), Vehicle to Infrastructure (V2I) communications, and other 
variations of these (V2X).In this paper, a review of the state of the art of the technologies and 
architectures generated around the Internet of the vehicles (IoV) is carried out and with this, an 
implementation of the simulation of intelligent vehicular communications through the IEEE 
802.11p protocol and one of its applications. An algorithm for the generation of vehicular convoys 
to improve vehicle flow application through V2X communication is proposed and implemented in 
the simulation, and the communication quality is validated in a closed route in an urban 
environment during the simulations, omitting aspects of security in communications. © 2019 IEEE. 
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A smart sensor for the measurements of strain and vibrations: A work in 
progress 

Lozoya-Santos J.D.-J., Tudon-Martinez J.C., Campos-Ferreira A., Vargas-Martinez A., Morales-
Menendez R., Ramírez-Mendoza R.A. 

Conference Paper 

The use of smart sensors has been increased for several applications. The measurement of a 
surface motion and its strain, typically, is done with strain gauges. However, these transducers are 
not easy to use nor maintain in right conditions. This work explores the use of smart materials as 
new transducers for vibration and strain. The conceptualization of a smart sensor using Magneto-
Rheologic Elastomers and Piezoelectric transducer is presented. The setup of the prototype as a 
sensor for the internet of things allows to show and log the results in the cloud. The fabrication of 
a prototype and its study under a set of experiments shows the resistivity variation due to physical 
manipulation and the capability of voltage generation under vibration can be used to create a new 
sensor technology. © 2019 Copyright SPIE. 
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A system dynamic approach for product lifecycle affected by industry 4.0 

Khakifirooz M., Fathi F. 

Conference Paper 

The implementation of Industry 4.0 has an extensive impact on industrial value creation. Studies 
on its opportunities and challenges for companies are critical and analytical thinking. The high 
practical and theoretical relevance of digital and connected manufacturing technologies implies 
that it is essential to understand the underlying dynamics of their implementation. This paper 
addresses the issues related to the implementation of product lifecycle under the smart 
manufacturing criteria in the context of Industry 4.0. V-model diagram modulates the requirement 
analysis that is necessary to implement Industry 4.0 and specifications depending on the types of 
manufacturing. We are shown how digitization brings value-added products and services. Then the 
V-model has remarked the position of innovative design in the smart manufacturing of product 
and service. Subsequently, Industry 4.0 acquires consideration of system dynamic behavior. 
Therefore, this paper presents the influencing factors on the product lifecycle, control cost, and 
development and protection cost of the system considering its dynamic behavior. In the proposed 
model, product design from concept, development, prototyping and lunching, product 
manufacturing, distribution, customer use, service and remanufacturing are considered as the 
communication tools for equilibrium the information in the system. © 2019, Computers and 
Industrial Engineering. All rights reserved. 
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A system dynamics-based technological archetype for the economics of 
leasing capital-intensive industrial robots 

Elizondo-Noriega A., Tiruvengadam N., Guemes-Castorena D., Tercero-Gomez V.G., Beruvides M.G. 

Conference Paper 

Over the past decade, leasing, as opposed to purchasing, has gained prominence regarding 
acquiring capital-intensive industrial robots. Investments in plant automation have seen significant 
growth over this time given the increasing need for higher productivity and quality. To offset the 
concomitant rise in automation equipment costs, organizations are increasingly relying on leasing 
such equipment. The leasing approach allows companies to reduce both the risks associated with 
and costs of new equipment acquisition. Initial automation efforts typically tend to be 
experimental, and the leasing of equipment allows organizations to test the efficacy of such efforts 
before committing to a final leasing/purchasing decision without expending heavily. Despite there 
being vast extant literature on automation through the use of industrial robots, the dynamics and 
effects of leasing decisions still need to be understood better. Simulation based on System 
Dynamics (SD) has been used in this study given that it has been demonstrated to be robust to 
information scarcity, a problem typically associated with data underpinning leasing decisions. A 
new dynamic archetype based on SD, which is an upgrade of a previously established static 
technological archetype, modeling the economic effects of leasing an industrial robot for a 
manufacturing facility is proposed. © 2019 PICMET. 
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A system dynamics-based technological archetype to simulate the economic 
effects of a six sigma project 

Elizondo-Noriega A., Tiruvengadam N., Guemes-Castorena D., Tercero-Gomez V.G., Beruvides M.G. 

Conference Paper 

Six Sigma (SS) is now a well-entrenched methodology for performance improvement and 
comprises highly sophisticated tools targeted at quality improvement or cost reduction initiatives. 
However, the application of such tools is often not predicated on a foreknowledge or an informed 
supposition of the potential effects but is instead autotelic. One approach that has helped 
managers cope with the uncertainty associated with the implementation of an SS project is a 
simulation, which helps estimate the performance of critical system variables subjected to diverse 
what-if analyses. System Dynamics (SD) is a widely used simulation technique based on which no 
work has been performed to estimate the effects of an SS project in an organization. This work 
presents a holistic SD-based simulation model for an SS project that is based on a previously 
established technological archetype. The new model is intended to create a foundational template 
for future high-fidelity studies on the impact of SS projects in an organization. © 2019 PICMET. 
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Achievement, engagement and student satisfaction in a synchronous online 
course 

Luna M.E.O., Cruz C.S.L., Arce J.O. 

Conference Paper 

This paper compares academic achievement, engagement and student satisfaction between 
courses in online synchronous (LD) and face to face (F2F) methods with the objective of 
determining the best way to deliver content. The course was delivered to the students using the 
same content structure and activities. Academic achievement was measured through exams, study 
cases, evaluation rubrics, evidence portfolio, and a final exam. The engagement was measured 
considering the number of absences, assignments not delivered and the number of drop out 
students. Motivation was measured by applying a survey measuring connection with the teacher 
and an understanding of the course. Satisfaction was measured with a survey designed, validated 
and applied to the students in both groups. The study sample was integrated by two groups on the 
subject Material Balance. © 2019 IEEE. 

Luna M.E.O., Cruz C.S.L., Arce J.O., (2019). Achievement, engagement and student satisfaction in a 
synchronous online course. Proceedings of: IEEE Global Engineering Education Conference, EDUCON, vol. 
April-2019, pp. 124-132, IEEE Computer Society, ISSN: 21659559; ISBN: 9781538695067.



Adaptive control for a tilted-motors hexacopter UAS flying on a perturbed 
environment 

Arizaga J.M., Castaneda H., Castillo P. 

Conference Paper 

This manuscript presents the modeling and control for a tilted-motors hexacopter unmanned 
aircraft system, which is subject to external perturbations. A tilt angle for each rotor on the 
rotorcraft is considered allowing a fully-actuated system, capable to exert horizontal forces. Given 
the robustness properties and the management of control effort, the controller design is based on 
adaptive sliding mode technique providing stabilization and tracking of desired trajectories under 
a perturbed environment. Finally, numerical simulations show the feasibility and advantages of 
the proposed scheme. © 2019 IEEE. 
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Adaptive learning based on AI with predictive algorithms 

Rincón-Flores E.G., Mena J., López-Camacho E., Olmos O. 

Conference Paper 

Learning Analytics (LA) is an analysis toolset that enables collection of students' data and context 
data, for the purpose of visualizing indicators of performance that allow for improvements for 
learning and academic success. In this study, artificial intelligence (AI) algorithms like K-Nearest 
Neighbor and Random Forest were used. These algorithms trained a model that could predict the 
academic success of college-level engineering students. Under an experimental model with 182 
students, three instructors leading six groups of Physics II for engineering majors of the 
Tecnologico de Monterrey (Mexico) administered adaptive measures for one group each and not 
for the other of their groups (the control groups). Three forecasts were calculated considering 
structured academic information (numerical grades) and unstructured academic information 
(student ID pictures). Unstructured data from the facial photograph and numeric academic 
information from the first evaluation period were considered for the study. The results show a 
significant difference between the control and experimental groups of only one instructor, while 
the results of the other two instructors' control and experimental groups were consistent. One 
finding of this study is that, despite the prediction not being correct for each student, a general 
picture of the performance of the group was given. It seems that the algorithm must be trained 
with more data for the forecast to be more precise in the future. © 2019 ACM. 
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Aggregated metrics to assess fuel consumption in freight fleets 

Ramírez J.D., Huertas J.I., Peralta N.G. 

Conference Paper 

Vehicle-Fleet's Managers require to identify relevant aggregate metrics to monitor the 
performance of their vehicles and drivers. The chosen metric should help in the decision making 
process of programs relative to the vehicle maintenance, drivers awarding, vehicle routing, fleet 
renovation, among others. It is well known that fuel consumption is around half of the operative 
cost of vehicular fleets. However, fuel consumption depends of several factors, such as, vehicle 
weight, load, route, vehicle technology, road conditions, driving patterns, traffic, among others. 
Therefore fuel consumption by itself is not an appropriate metric for these purposes. The situation 
worsen for the case of freight transportation where companies usually have a large diversity of 
vehicles capacities and technologies and cover many different routes. We hypothesized that fuel 
consumption, measured as l/km-gross ton, is the metric to follow. To test this hypothesis, a 
monitoring campaign was developed on a non-homogenous fleet of 50 heavy-duty freight 
vehicles, with nationwide operation, in a country with large variations in altitude (0-3500 masl), 
during two months of normal operation. Fuel consumption behavior was analyzed with several 
options of performance metrics. Results indicated that for cases when vehicles are almost always 
fully loaded, specific consumption measured in [l/km - curb ton] also works for these purposes. © 
IEOM Society International. 
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An antimicrobial and osteoinductive bioadhesive hydrogel for treatment of 
peri-implant diseases 

Sani E.S., Lara R.P., Aldawood Z., Bassir S.H., Intini G., Annabi N. 

Conference Paper 

As dental implants have become the standard of care for tooth replacement, the number of 
patients affected by peri-implant diseases (PIDs) is increasing. These diseases are characterized by 
the inflammation of the soft tissue surrounding the implants, infection, and bone loss around the 
implants. Since implant placements continue increasing, it is predicted that PIDs will become one 
of the most significant dental diseases of the future. In the current study, we aimed to engineer a 
novel novel antimicrobial and osteoinductive hydrogel adhesive for treatment of PIDs. The 
engineered hydrogels are composed of gelatin methacryloyl (GelMA), osteoinductive silicate 
nanoparticles (SN), and antimicrobial peptide (AMP). © 2019 Omnipress - All rights reserved. 

Sani E.S., Lara R.P., Aldawood Z., Bassir S.H., Intini G., Annabi N., (2019). An antimicrobial and osteoinductive 
bioadhesive hydrogel for treatment of peri-implant diseases. Proceedings of: Transactions of the Annual 
Meeting of the Society for Biomaterials and the Annual International Biomaterials Symposium, vol. 40, pp. 
76-, Society for Biomaterials, ISSN: 15267547; ISBN: 9781510883901.



An Efficient Decision-Making Approach for the Planning of Diagnostic 
Services in a Segmented Healthcare System 

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

Conference Paper 

In this paper, we address a decision-making problem related to the requirement of costly 
equipment by medical diagnostic services in a segmented public healthcare system comprising 
several institutions and private providers. The problem is motivated by a real-world case of the 
Mexican healthcare system. The aim of this study is to determine which hospitals can provide the 
service, their capacity levels, the allocation of demand in each institution, and the referral of 
patients to other institutions or private providers while minimizing annual investment costs and 
operating costs required to satisfy demand. A mixed-integer linear programming model that takes 
into account different characteristics such as patient acuity levels, types of equipment, and 
demand variation through time is introduced. The model was empirically assessed to evaluate its 
impact on the decision-making process. A sensitivity analysis to evaluate solution behavior for 
variations of critical parameters was performed. The results showed that some values could 
generate a significant effect on the total costs for the service coverage and in the efficiency of the 
service, whereas overall results indicated the usefulness of the model. While this model is valuable 
to aid this decision-making problem, it is limited to medium-size instances of up to 90 facilities. To 
solve the problems with larger instances, a two-phase heuristic algorithm is proposed. In the first 
phase, the method uses a greedy construction mechanism, and in the second phase, it attempts to 
improve the solution. Empirical evidence on large instances shows that good solutions with low 
computing times are reached in comparison with the exact method. © 2019 World Scientific 
Publishing Company. 
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An enhanced hybrid model for teaching mechanics of structures courses 

Rodríguez-Paz M.X., González-Mendivil J.A., Asuncion Zárate-García J., Zamora-Hernandez I. 

Conference Paper 

In this paper we show results on how a proposed enhanced model for the teaching of Applied 
Mechanics Courses, particularly Mechanics of Structures courses, facilitates the motivation of 
students and lecturers resulting in an overall improvement of student satisfaction and their 
grades. The use and design of new spaces for teaching of such engineering courses that make use 
of collaborative activities and the solution of specific challenges are also presented. The enhanced 
model presented in this paper includes the use of new technologies in teaching, namely offline 
video repositories, new facilities for the teaching that are no longer the classic lecture room and 
the combination of traditional techniques such as tutorials. The paper also shows how they are 
incorporated into the proposed teaching model resulting in an hybrid model. The model is applied 
to a number of courses at the undergraduate level taken by second-year Architecture and Civil 
Engineering students. The results show that all the factors mentioned above are well received by 
students and improve the overall satisfaction that students show for the selected courses and 
above all, the improvement in the passing rates for the courses. The conclusions and results 
presented in this paper could help in the design of new courses and spaces for teaching of courses 
that are considered difficult by students, such as Applied Mechanics Courses. Copyright © 2019 
ASME. 
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An Immersive Week for Undergraduate Engineering Students for Developing 
IoT Competencies A Case Study at Tecnologico de Monterrey in Mexico 

Crespo R., Lopez-Caudana E., Ponce P. 

Conference Paper 

Emerging technologies are rapidly and deeply impacting the companies' organization, so it is 
necessary to develop new competencies to face the digital transformation. The Internet of Things 
(IoT) is an emerging technology that provides a thematic umbrella that allows educators to 
develop engineering skills focused on designing electronic devices, programming, connectivity, 
and the use of platforms in the cloud, among others. This paper describes the experience called 
'Development of monitoring and control systems for the Internet of Things (IoT)' that took place 
during the i-Week 2018 at Tecnologico de Monterrey, Mexico City Campus. The engineering 
students involved in this activity received training on Sigfox and LoRaWAN technologies from 
external companies and develop an IoT solution following the PBL (Project-Based Learning) 
methodology, so the students achieved a global vision about industrial and academic IoT design. 
Each multidisciplinary team developed a functional prototype for solving a specific real problem 
using Sigfox and LoRaWaN. Also, an executive report and a testimonial video were the deliverables 
evaluated. The results of implementing the i-Week are positive because IoT skills, problem-solving 
and collaborative work competencies were achieved by each student. In addition, an excellent 
qualitative result was the extraordinary impression of the companies about the technological goals 
achieved by the students during the i-Week. Besides, their communication skills and their 
technology integration capacity were developed. © 2019 IEEE. 
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An instrument for evaluating the innovation of an educational platform: 
Reliability piloting 

García-González A., Ramírez-Montoya M.S. 

Conference Paper 

Innovation is fundamental for the development, stability, and competitiveness of organizations 
through the application of changes that generate added value. Within educational institutions, this 
value is translated into improvements in the processes for the development of learning. This paper 
presents the valuation of an educational platform and describes the reliability assessment of a tool 
for assessing educational innovations: a Likert scale questionnaire, qualitatively validated. The 
instrument is structured in two parts: elements of innovation (change/novelty and added value) 
and types of innovation. The instrument's reliability piloting was carried out applying it to an 
innovative object, a digital educational platform, in a pre-school teacher training school in Mexico. 
The results of the piloting applied to 21 students are presented and discussed in this paper. The 
psychometric results showed that the overall reliability of the instrument is solid. © 2019 ACM. 
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Analysis of projects as a tool to identify Sustainable Development in 
engineering careers. Case study [Análisis de proyectos como una herramienta 
para identificar el Desarrollo Sostenible en las carreras de ingeniería. Estudio 

de caso] 

Portilla-Pineda M., Del Carmen Gonzalez-Cortés M., Ramirez-Angulo J., Ramirez-Portilla A. 

Conference Paper 

Sustainable Development is now a cross-disciplinary subject in engineering careers as necessary as 
well inevitable; the role of a future professional in this area is to recognize their ethical and 
professional responsibility in relevant situations for engineering that allows them to make 
informed judgments considered the impact of the proposed solutions in the social, environmental 
and economic contexts, including both local and the global fields. It is crucial that a student 
initially identify the situations of the environment in which they will develop their professional 
activities, in addition to recognizing the fundamental characteristics of sustainable development. 
Once this objective is achieved, he will be able to establish a relationship between these factors 
and any project that involves engineering. This target may be accomplished with the use of a 
qualitative tool, the SWOT analysis (strengths, weaknesses, opportunities, threats); in Spanish, 
they allude to strengths, opportunities, weaknesses and threats. Even if it is a tool that can be 
considered simple, it allows to get a general perspective of the strategic situation of any 
organization. The SWOT analysis estimates the effect that a strategy has on the balance or 
adjustment of and organization, considering both, its internal capacity and the external situation 
(Thompson and Strikland, 1998). In this case, the possibility of applying this tool to projects in 
which sustainable development was involved was considered, that means, its characteristics can 
be identified and related to the dimensions: social, economic and environmental. As a result, 
working in teams made up of students from different engineering careers and with different 
projects selected by themselves, they elaborated diagrams, revealed their viability and issued 
reasoned evaluations, once they made the analysis of each delimited project. © 2019 University of 
Minho. All rights reserved. 
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Analyzing main characteristics in Software Engineering projects 

Marcos-Abed J. 

Conference Paper 

Innovative Practice. Work In Progress. One of the biggest concerns when teaching a Software 
Engineering course is how to make the content understood in a practical way. In this sense, what 
is recommended is to apply projects in class, projects that as far as possible should be related to 
the real world and that involve a true learning. To analyze the characteristics of these projects, a 
framework was elaborated based on a matrix with attributes found in different academic projects 
carried out over 10 years, and weighted according to certain criteria. This paper presents an 
analysis of the advantages and disadvantages for each kind of project, using a radar-graph to 
visualize the main characteristics of these. In the end, there is a wide variety of software projects, 
and each one has benefits for one or more entities of the triangle: student, professor, client. © 
2018 IEEE. 
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Anomaly behavior analysis for IoT network nodes 

Pacheco J., Benitez V., Félix L. 

Conference Paper 

The Internet of Things (IoT) will connect not only computers and mobile devices, but it will also 
interconnect smart buildings, homes, and cities. The integration of IoT with Fog and Cloud 
Computing can bring not only the computational requirements, but they also enable IoT services 
to be pervasive, cost-effective, and can be accessed from anywhere and at any time. In any IoT 
application, communications are crucial to deliver the required information, for instance to take 
actions during crisis events. However, IoT components such as Gateways, usually referred as IoT 
nodes, will introduce major security challenges as they contribute to increase the attack surface, 
preventing the IoT to deliver accurate information to final users. In this paper, we present a 
methodology to develop an Intrusion Detection System based on Anomaly Behavior Analysis to 
detect when an IoT network node is being compromised. Our preliminary experimental results 
show that our approach accurately detects known and unknown anomalies due to misuses or 
cyber-attacks, with high detection rate and low false alarms. © 2019 Association for Computing 
Machinery. 
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Assessing the effectiveness of teaching anatomy with virtual reality 

López Cabrera M.V., Carrillo J., Nigenda J.P., González R.T., Valdez-García J.E., Carrión Chavarría 
B.C. 

Conference Paper 

When performing medical procedures, physicians must rely on their mental representations to 
understand complex internal structures that are not directly visible on the skin. In their training, 
this knowledge is acquired through the study of two-dimensional images. Currently, virtual reality 
(VR) is revolutionizing the teaching-learning process because it offers an experiential, low cost and 
easy to manage alternative for teaching anatomy. Especially if compared with performing 
cadaveric practices. The objective of the study was to assess the effectiveness of virtual reality for 
teaching anatomy. The design was quantitative and quasi-experimental. Three groups were 
defined for analysis: the self-directed practice of VR, an instructor lead practice of VR, and the 
control, no VR. The sample consisted of 120 medical students in their second year of the program. 
A descriptive research scope was defined. The results indicate that VR had a positive impact on 
learning of the spatial location of anatomical structures. The students found innovation motivating 
and engaging. It is necessary that medical educators establish and consolidate standards for the 
implementation and assessment of VR, in order to guarantee an educational experience that 
guarantees the achievement of learning objectives of trainees. © 2019 Copyright is held by the 
owner/author(s). Publication rights licensed to ACM. 
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Augmented Reality for Humans-Robots Interaction in Dynamic Slotting 
“Chaotic Storage” Smart Warehouses 

Papcun P., Cabadaj J., Kajati E., Romero D., Landryova L., Vascak J., Zolotova I. 

Conference Paper 

Nowadays, smart warehouses mostly use Automated Guided Vehicles (AGVs) controlled through 
magnetic or painted paths. This approach is suitable for “static slotting” warehouses, and for 
places where humans do not cross paths with mobile robots. Therefore, fixed-path AGVs are not 
an optimal solution for dynamic slotting “chaotic storage” warehouses, where picking and delivery 
paths are often changing. Hence, it is important to create an environment where AGVs have 
planned their path, and storekeepers can see their paths, and mark restricted areas by virtual 
means if needed, for these mobile robots and humans to move and stand safely around a smart 
warehouse. In this paper, we have proposed an Augmented Reality (AR) environment for 
storekeepers, where they can see an AGV planned path, and they can add virtual obstacles and 
walls to the mobile robots’ cyber-physical navigation view. These virtual obstacles and walls can be 
used to determine restricted areas for mobile robots, which can be seen for example as safe areas 
for humans’ and/or robots’ stationary work. Finally, we introduce the system architecture 
supporting the proposed AR environment for humans-mobile robots safe and productive 
interaction. © IFIP International Federation for Information Processing 2019. 
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Automatic Contrast Enhancement with Differential Evolution for Leukemia 
Cell Identification 

Ochoa-Montiel R., Flores-Castillo O., Sossa H., Olague G. 

Conference Paper 

Image enhancement techniques are needed to decrease the negative effects of blur or unwanted 
noise in image processing. In biomedical images, the quality of images is very important to achieve 
an adequate identification to detection or diagnosis purposes. This paper addresses the use of 
contrast enhancement to facilitate the identification of leukemia in blood cell images. Differential 
evolution algorithm is used to get parameters required to apply contrast enhancement specifically 
in the interest region in the image, which facilites the posterior identification of leukemic cells. 
Identification of leukemic cells is accomplished applying an edges extraction and dilatation. From 
this image, two types of neural networks are used to classify the cells like healthy or leukemic 
cells. In first experiment, a multilayer perceptron is trained with the backpropagation algorithm 
using geometric features extracted from image. While in the second, convolutional networks are 
used. A public dataset of 260 healthy and leukemic cell images, 130 for each type, is used. The 
proposed contrast enhancement technique shows satisfactory results when obtaining the interest 
region, facilitating the identification of leukemic cells without additional processing, like image 
segmentation. This way, computational resources are decreased. On the other hand, to identify 
the cell type, images are classified using neural networks achieving an average classification 
accuracy of $$99.83\%$$. © 2019, Springer Nature Switzerland AG. 
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Autonomous Vehicles and Aerospace Engineering as a STEAM development 
platform 

Bautista-Montesano R., Lopez-Valdes E., Jimenez-Rios D., Gomez-Aladro V. 

Conference Paper 

This paper presents the work in progress of using nanosatellites and autonomous vehicles as 
education platforms for pre-college preparation and career development at Tec de Monterrey in 
Mexico. Students are recruited in their junior high school year. They undergo a set of tests, until a 
selected set is recruited to participate in two MIT programming competitions. They are 
encouraged to continue their participation until the end of their senior year. When they begin 
their undergraduate studies, they work as mentors and conduct research on autonomous 
navigation. Participants develop not only high technical skills, but social and leadership skills as 
well. This program has been running since September 2016 in the Mexico City campus and due to 
its success, it is being implemented in other campuses. The alumni and current members of these 
projects have demonstrated a significant growth as compared to their class. © 2019 IEEE. 
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Bagging-RandomMiner: a one-class classifier for file access-based 
masquerade detection 

Camiña J.B., Medina-Pérez M.A., Monroy R., Loyola-González O., Villanueva L.A.P., Gurrola L.C.G. 

Conference Paper 

Dependence on personal computers has required the development of security mechanisms to 
protect the information stored in these devices. There have been different approaches to profile 
user behavior to protect information from a masquerade attack; one such recent approach is 
based on user file-access patterns. In this paper, we propose a novel classification ensemble for 
file access-based masquerade detection. We have successfully validated the hypothesis that a one-
class classification approach to file access-based masquerade detection outperforms a multi-class 
one. In particular, our proposed one-class classifier significantly outperforms several state-of-the-
art multi-class classifiers. Our results indicate that one-class classification attains better 
classification results, even when unknown attacks arise. Additionally, we introduce three new 
repositories of datasets for the identification of the three main types of attacks reported in the 
literature, where each training dataset contains no object belonging to the type of attack to be 
identified. These repositories can be used for testing future classifiers, simulating attacks carried 
out in a real scenario. © 2018, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Bearing Fault Diagnosis Based on Optimal Time-Frequency Representation 
Method 

Quinde I.R., Sumba J.C., Ochoa L.E., Guevara A.J.V., Morales-Menendez R. 

Conference Paper 

Wigner-Ville Distribution (WVD) is probably the most used non-linear time-frequency distribution 
for signal processing in fault diagnosis, due to the advantages of excellent resolution and 
localization in time-frequency domain. However, the presence of cross terms when they are 
applied to multicomponent signals can give misleading interpretations. A methodology based on 
Local Mean Decomposition (LMD) and WVD is proposed to get more reliable bearing fault 
diagnosis based on vibration signals. Kullback-Leibler Divergence (KLD) guides the selection of the 
optimal frequency band with the most relevant information about the fault. Early results based on 
experimental data show successful diagnosis. © 2019, IFAC (International Federation of Automatic 
Control) Hosting by Elsevier Ltd. All rights reserved. 
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Benchmarking of Adiabatic Quantum Computation models to predict the 
structure of proteins 

Anaya A., Delgado F. 

Conference Paper 

Proteins' structure is a challenge in bioinformatics. We revisit the Hidrophobic-Polar (HP) model 
for Quantum Adiabatic Computation (AQC) formalizing its modeling, together an analysis about its 
unfeasibility in classical simulation versus quantum processing. © 2019 IOP Publishing Ltd. 
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Blade stress monitoring in a small wind turbine by using Arduino 
microcontroller 

Mejia C., Llivisaca C., Minchala L.I., Gonzalez L.G., Gonzalez J. 

Conference Paper 

This work presents the design and development of a remote monitoring system for the blades' 
strain in a small wind turbine (SWT). The monitoring system allows real-time transmission of the 
stress to a remote client which processes the information in order to suggest further control 
actions to guarantee a reliable wind turbine operation. Experimental results show an increased 
axial strain of the blade when the rotational speed of the wind turbine is increased. Additionally, 
an efficient transmission of the stress measurements is achieved by two communication 
approaches (wired and wireless) to a remote station, which logs and processes the information. © 
2018 IEEE. 
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Blending gamification and project-based learning with rapid prototyping 
technologies in enhancing students' learning of design 

Guzman A.D.M. 

Conference Paper 

New generations of students face new challenges in learning, many students are being left behind 
by old educational systems and common teaching methodologies. This study intends to measure 
how the performance of the students is affected by the implementation of different techniques on 
educational innovation and rapid prototyping technologies. In this research, three groups of 
students enrolled in digital modeling courses were analyzed. During the analysis, the students' 
performance and experiences were assessed using different educational techniques such as 
Project-based learning (PBL), Gamification and technologies such as 3D printing and 3D scanning 
to improve their learning experience, grades. The results showed that the application of this 
learning techniques, the personalization of the tests according to the abilities of each student, and 
the use of technologies such as 3D printing and 3D scanning helped the students to improve their 
learning experience, increase their grades and develop the necessary skills for their 3D modeling 
course. © 2019 Association for Computing Machinery. 
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Blue market: A reproduction of the industrial environment in the classroom 
(RAIS) experience 

Landa R., Martinez Elizalde L.B., Gonzalez Cordova C.V. 

Conference Paper 

[No abstract available] 
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Bone-integrated optical microlasers for in-vivo diagnostic biomechanical 
performances 

Cavazos O., Manzo M., Ramírez-Cedillo E., Siller H.R. 

Conference Paper 

Bones experience mechanical loads on a daily basis. It is difficult to obtain biomechanical 
performances in-vivo measurements. When implants are integrated with bones after surgery, 
especially in aged individuals, their osseointegration can compromise the structural integrity of 
bones; for this reason, it is important to monitor the evolution of the mechanical properties of 
bones with some in-vivo diagnostic technique. In this study, we propose to integrate optical 
microsensing devices into bones. To simulate the working principle, a sensor is integrated with a 3-
D printed bone. The sensing element is a dye-doped optical microlaser based on the morphology 
dependent resonance (MDR) shifts also called the whispering gallery mode phenomenon (WGM). 
When the microlaser is excited by a light source, the fluorescence from the dye couples with the 
optical resonances. These optical resonances are very sensitive to any perturbation of the 
microlasers’s morphology. Therefore, the local strain variation of the bone can be related to the 
shift of the optical resonances. This in-vivo technique monitors the biomechanical performance of 
bones with implants and prosthetics. Copyright © 2019 ASME. 
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Bounded Region Optimization of PID Gains for Grid Forming Inverters with 
Genetic Algorithms 

López Gutiérrez J.R., Ponce Cruz P., Molina Gutiérrez A. 

Conference Paper 

Tuning conventional controllers could be a difficult task when experimental methodologies are 
implemented. Moreover, nowadays, Microgrids (MGs) require specific operation responses that 
could be achieved if the conventional controllers are correctly tuned. As a result, an optimization 
methodology that gets the correct parameters of conventional controller can improve the 
performance of the (MGs). This paper proposes the tuning of the conventional controllers used in 
a Grid Forming Inverters (GFMI) two voltage PID control loops, two current PID control loops, and 
the frequency PID controller. In a conventional control architecture of a GFMI. In GFMIs that act as 
voltage sources within a MG system, an incorrect tuning would harm the regulation of the 
dispatched voltage and frequency values to the linked electrical loads. Previously, optimization 
methods have been used for tuning conventional controllers, however, this is usually done in a 
grid-connected configuration. This work delimits the possible gain values to a desired controlled 
system response, by then optimizing over the controller requirements using genetic algorithms. In 
addition, a complete study of the tuning process under different genetic algorithm parameters 
(population and mutation) is presented. © Springer Nature Switzerland AG 2019. 
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Building blocks for adopting smart manufacturing 

Mittal S., Khan M.A., Romero D., Wuest T. 

Conference Paper 

Smart Manufacturing (SM) enables companies to perform processes more effectively and 
efficiently, ensuring faster demand fulfillment on the one hand, and a reduction of production 
costs on the other hand. Thus, SM can provide a competitive edge for manufacturers that 
successfully adopt it. In the process of adopting SM, building blocks play a critical role and can be 
seen as prerequisites. Managers of manufacturing companies are interested in learning what 
building blocks are relevant and can help make their operations smarter and more competitive. 
Our paper is a first attempt to answer this question through presenting the most frequently used 
building blocks for SM adoption. In order to achieve this objective, we conducted a systematic 
mapping review to identify both building blocks as well as current methods for adopting SM. In a 
next step, we matched the building blocks with the adoption methods. This matching of building 
blocks with the adoption methods helped in determining whether a building block actually 
recommended in the methods for adopting SM. We found that intelligent control, data analytics, 
IT-based production management systems (e.g., ERP, CAx, etc.), smart products/parts/materials, 
interoperability, data sharing systems and standards are the most commonly used building blocks 
for manufacturers that are aligned towards adopting SM. As a consequence, the future 
manufacturing workforce needs to be prepared to understand analytics, sensors, etc. The results 
also showed that, although building blocks such as blockchain, robots, visual technology, and 3D 
printing may find their application in specific manufacturing sectors, overall, they are less 
commonly associated with SM adoption compared to the other building blocks. © 2019 The 
Authors. Published by Elsevier B.V. 
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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: Competencies Development Through the Design 
of a Cable Transportation System Prototype 

Lara-Prieto V., Arrambide-Leal E.J., Garcia-Garcia R.M., Membrillo-Hernandez J. 

Conference Paper 

One of the greatest challenges of higher education is to provide high quality human resources for 
a dynamic labour market with an increasing rate of technological change and globalization 
towards the Fourth Industrial Revolution where new competencies are required. To prepare these 
professionals, Tecnologico de Monterrey has implemented the Tec21 Educational Model, focused 
on a comprehensive education based on disciplinary and transversal competencies through the 
didactic technique of Challenge Based Learning. This study shows the results of a 'cable car' 
challenge in which first-year engineering students of the Mechanical and Mechatronics programs 
took part. The challenge consisted on the design and manufacture of a functional prototype of a 
small-scale cable car utilizing CAD software and 3D printing. Competencies such as collaborative 
work, intellectual curiosity and passion for learning were increased. The results showed the 
participation and satisfaction of the students with the challenge and the competition. There was a 
strong relationship between the hard and soft skills developed with the challenge and its 
application to real-life problems in the industry. This type of experience involves students as 
protagonists of the learning process, encouraging them to direct their own journey of lifelong 
learning. © 2019 IEEE. 
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Chirp analysis of low-power CMOS nanophotonic modulators 

Castañón G.A. 

Conference Paper 

Complementary metal-oxide semiconductor (CMOS) provides an infrastructure for the 
implementation of a range of integrated photonic modulators, devices and circuits that have the 
potential to replace the state-of-the-art commercial optical modulators in long-haul 
communications. An important property of modulators when amplitude modulation is used is 
their chirp because it affects the effective transmission distance in long-haul optical fiber systems. 
In this paper we analyze, by the use of simulation, the chirp of CMOS microring modulators 
operating in the three possible coupling regions named over-coupled, hybrid-coupled, and under-
coupled. We used a method that measures the small-signal frequency response of a light emitter, 
a modulator, a dispersive medium and a light receiver. To quantify the chirp for the large-signal 
modulation we used the on/off α-parameter calculation, the method is easy, quick, and accurate 
in calculating the chirp parameter. The numerical results at a wavelength of 1545.3 nm indicate an 
effective chirp parameter in the range of -2.2 to -0.4 when the ring is over-coupled, when the ring 
is hybrid-coupled the chirp is 0.63, and when the ring is under-coupled the chirp is in the range of 
1.2 to 2. © 2019 IEEE. 
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Circular lean product-service systems design: A literature review, framework 
proposal and case studies 

González Chávez C.A., Romero D., Rossi M., Luglietti R., Johansson B. 

Conference Paper 

In recent years, the Service Sector has received an increasing attention from both academics and 
practitioners. The transition from traditional manufacturing to service-oriented integrated systems 
has given rise to the such called: “Servitisation Revolution”, which today is a relevant revenue 
generator. The definition of “Product-Service Systems (PSS)” calls for an expanded value creation 
system through the addition of competitive advantages based on value-added services to previous 
companies' pure product offerings. These product-services bundled solutions have been 
recognized as being one of the most efficient techniques towards the achievement of resource-
efficient and sustainable economies. PSS paradigm has grown beyond expectations, becoming a 
common term among publications of the most recognized academic journals and international 
conferences, and a highly discussed topic across a broad range of industrial sectors. However, 
recent trends based on scientific and grey literature suggest analysing the compatibility of PSS 
with other principles, methods and tools such as “circular” and “lean” thinking, which may help to 
enhance the intrinsic environmentally sustainability advantage that is refer at the first PSS 
definitions, but that has, unfortunately, faded through time. This paper analyses how the PSS 
paradigm can benefit from the “circular economy” and “lean” principles. The followed research 
methodology included a literature review, which aims to identify those principles, methods and 
tools which can help to modify each stage of a traditional PSS towards a Circular Lean PSS. 
Furthermore, a first Circular Lean PSS Design Framework is proposed and described. This 
framework is validated empirically through two case studies supported by two vessel-building 
companies. Further research is suggested to validate the proposed framework in different 
industries. © 2019 The Authors. Published by Elsevier B.V. 
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Coconut biochar as a potential support for the synthesis of bimetallic 
catalysts and their activity in furfural conversion to furfuryl alcohol 

Martínez-Vargas D.X., Sandoval-Rangel L., Montesinos-Castellanos A., Dimas-Rivera G.L., 
Maldonado C.S., Mendoza A. 

Conference Paper 

Pyrolytic solid, also called biochar, is a potential support for catalyst synthesis and a more 
sustainable choice. Furthermore, it provides a mean to obtain a highly valuable material by 
characterizing and modifying it in order to develop desirable properties for catalytic applications 
instead of using it directly for soil remediation. Biochar was obtained from pyrolysis of coconut 
shells performed from room temperature up to 500 °C in an inert environment. Biochar was 
collected, grinded and sieved (<250μm), and later dried at 60 °C in order to characterize this 
material to know the initial properties, and later realize chemical and physical treatment to 
develop textural properties and acidity. The treated and untreated biochar was characterized by 
FTIR, elemental analysis (CHNSO), SEM and nitrogen physorption before and after catalysts 
synthesis by incipient wetness impregnation. Bimetallic Ni-Cu catalysts with different biochar were 
studied and the preliminary catalytic performance was evaluated in the conversion of furfural, 
obtaining furfuryl alcohol under mild conditions. © 2019 ETA-Florence Renewable Energies. 
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Collaborative Softbots: Enhancing Operational Excellence in Systems of 
Cyber-Physical Systems 

Rabelo R.J., Zambiasi S.P., Romero D. 

Conference Paper 

This paper outlines the use of Collaborative Networks foundations at the intra-organizational level, 
applying them in the support of systems of Cyber-Physical Systems (CPSs), and of collaborative 
softbots in more particular. Five use case scenarios have been implemented upon a didactic 
shopfloor as a proof of concept. In spite of the complexity related to the knowledge modeling of 
softbots, the achieved results demonstrated the potentials of better human-automation symbiosis 
when groups of CPSs, information systems and humans have to cooperate and collaborate using 
collaborative softbots to improve operational excellence and human satisfaction in smart, social 
factories. © IFIP International Federation for Information Processing 2019. 
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Community collaboration for product Design (Co-Co design): An academic 
alternative for social innovation 

Maya M., Cobreros C., Ontiveros E., Biondi S. 

Conference Paper 

Playlab, an educational initiative of the School of Architecture, Art and Design of the Tecnologico 
de Monterrey University, provides a steady academic base for innovation in product co-design 
adapting to changing social and cultural contexts. Play Lab aims to bring students from different 
disciplines together to tackle social challenges within a specific local community as a platform for 
social innovation and moving beyond the classroom into an established social community. The 
professors deploy a wide arrange of participatory and ethnographic tools from which students 
choose and implement in the specific community context. Thus, the students have to go through a 
full and profound social and urban research of the chosen context before deciding on a viable 
collaboration design. Play Lab has had three iterations with different students in 2016, 2017 and 
2018. This paper hopes to compile, compare and explain the processes and results of Play Lab 
while analysing some variables as a reference. Using a methodology proposed by Hansson et al. 
(2011) we performed an evaluation of the aforementioned iterations. We believe we have gained 
clarity regarding future strategies, methods and tools to be further used in Play Lab, our academic 
alternative for social innovation. © 2019 Institution of Engineering Designers, The Design Society. 
All rights reserved. 
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Comparative Analysis in Indirect Tire Pressure Monitoring Systems in Vehicles 

Silva A., Sánchez J.R., Granados G.E., Tudon-Martinez J.C., Lozoya-Santos J.D.J. 

Conference Paper 

Tire Pressure Monitoring Systems (TPMS) are modules implemented in highly instrumented 
vehicles to analyze the tire pressure condition at any time. When the vehicle is lack of this 
instrumentation level, indirect TPMS can be used by considering the vehicle dynamics behavior 
through conventional sensors. In this paper, two different approaches have been studied to 
monitor indirectly the tire pressure condition in a vehicle. The first approach one is based on the 
angular speeds of the four wheels by considering the vehicle load transfer, while the second 
method is based on the vertical vehicle dynamics by using each corner as an independent 
monitoring system. Both approaches have been compared in different simulation scenarios in 
order to highlight their main advantages and drawbacks to consider for their implementation. © 
2019, IFAC (International Federation of Automatic Control) Hosting by Elsevier Ltd. All rights 
reserved. 
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Comparison between Classic Control Systems Techniques against Adaptive 
and Nonlinear Control Techniques in a Lower Limb Prostheses 

Aragon F.C., Huegel J.C., Vargas-Martinez A., Lozoya-Santos J.D.J., Ramirez-Mendoza R., Morales-
Menendez R. 

Conference Paper 

Foot prosthesis have been well documented, not one has successfully developed and verified that 
such a prosthesis can improve amputee gait compared to a conventional passive A Previous Work 
elastic prosthesis. One of the main hurdles that hinder such a development is the challenge of 
building an ankle-foot prosthesis that matches the size and weight of the intact ankle, but still 
provides a sufficiently large instantaneous power output and torque to propel an amputee [1-2]. A 
large number of motorized prototypes have been developed in prosthetic systems, the actuators, 
sensors and architectures developed have improved the performance of these for human walking 
in users who have this motor impairment, however the surgical technique used for amputation as 
well as the control techniques implemented have not had notable progress. This paper presents 
the design and simulation of the control system for a lower limb prostheses. Three control 
methods were compared (PD Classic Controller, Model Reference Adaptative Control (MRAC), and 
sliding mode control) and the behavior of the model was studied after its linearization and its 
identification through the matlab toolbox. © 2019 IEEE. 
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Influyentes en la Distribución Regional de 
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Conference Paper 

[No abstract available] 
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Consistent conjectures in globalization problems 

Kalashnykova N., Leal-Coronado M.A., García-Martínez A., Kalashnikov V. 

Conference Paper 

We study the effects of merging two separate markets each originally monopolized by a producer 
into a globalized duopoly market. We consider a linear inverse demand with cap price and 
quadratic cost functions. After globalization, we find the consistent conjectural variations 
equilibrium (CCVE) of the duopoly game. Unlike in the Cournot equilibrium, a complete symmetry 
(identical cost functions parameters of both firms) does not imply the strongest coincident profit 
degradation. For the situation where both agents are low-marginal cost firms, we find that the 
company with a technical advantage over her rival has a better ratio of the current and previous 
profits. Moreover, as the rival becomes ever weaker, that is, as the slope of the rival’s marginal 
cost function increases, the profit ratio improves. © Springer Nature Switzerland AG 2019. 
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Containment control based on adaptive sliding mode for a MAV swarm 
system under perturbation 

Katt C., Castaneda H. 

Conference Paper 

This paper addresses an adaptive containment control for a MAV swarm system, which is subject 
to perturbations. The graph theory formulation is using to establish the roles of leaders and 
followers as well as their interaction, and then, an adaptive sliding mode controller is proposed in 
order to keep the containment in presence of external disturbances on their desired relative 
positions with respect to the leaders while tracking a time-variant trajectory. The advantage of this 
control method relies on its robustness while driving its adaptive gain as 
uncertainties/perturbations appear. Simulations results illustrate the feasibility and advantages of 
the proposed strategy. © 2019 IEEE. 
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Control creation of a RFID to improve productivity and inventory control 

Espinosa-Garza G., Aguilera J.T., Loera-Hernández I.J., Antonyan N. 

Conference Paper 

In this paper, various changes are presented on devices that transmit long-distance 
electromagnetic frequencies for product location (RFID). This research aims to improve the 
characteristics of a Tag by changing its coating to ensure that it can tolerate working with higher 
temperatures than it currently supports (240 ° C). The objective is to introduce these modified 
Tags in a company dedicated to the pressurized cutting of "foam" by means of presses and dies for 
the automotive industry. The implementation of RFID in the automotive plant aims to improve the 
current inventory system, minimize set-up times, which will lead us to minimize process times and 
company costs. © IEOM Society International. 
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Critical data: Teaching design through critical design, physical computing, and 
digital data 

de la O Campos J.R., Güemes-Castorena D. 

Conference Paper 

Industrial design students in Mexico carry educational backwardness that does not allow them to 
learn new skills related to problem-solving, critical thinking and technology. Especially if industrial 
design has had to acknowledge that products will have to respond to the demands brought by the 
Internet of Things. Mexico is a struggling country in terms of design and innovation as it has been 
in the bottom of most indicators used by the OECD to measure science, technology, and 
innovation in the last ten years, obtaining the 56th position on the Global Innovation Index. We 
foresee that Mexican companies would need to recruit talent that could implement innovation 
and technology on a faster pace with a deep understanding of the limitations of its context and a 
problem-solving attitude toward new challenges. We describe how, by using critical design and 
challenge-based learning, we could incentivise students to develop skills related to critical 
thinking, problem solving and technology. A case study is described with its methodologies and 
tools on implementing critical design on challenge-based-learning methods. Through a survey, we 
learned that after each exercise, most of the students perceived that they felt more confident 
using and understanding technology, as well as having a better understanding of their context, 
learning new methodologies and felt more prepared to face their professional life. By sharing our 
methodologies and results through this article, we hope to encourage other scholars, design 
educators and designers to use critical design as a tool for education in an ever-changing context. 
© 2019 Institution of Engineering Designers, The Design Society. All rights reserved. 
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Cyber-Physical Waste Identification and Elimination Strategies in the Digital 
Lean Manufacturing World 

Romero D., Gaiardelli P., Thürer M., Powell D., Wuest T. 

Conference Paper 

Lean Manufacturing and Industry 4.0 are at times portrait as conflicting paradigms. However, we 
take the stance that they are two sides of the same coin, and should be considered as mutually 
beneficial. Based on this understanding, this paper is part of a series where we discuss established 
Lean practices in the emerging Digital Lean Manufacturing World. In this paper, we specifically 
focus on the issue of “buffer waste”, and what that implies within a cyber-physical production 
system. We discuss the vicious cycle of Mura, Muri, and Muda, and provide observed examples in 
industry for “buffer waste” from four different, yet interdependent perspectives: (i) physical to 
physical, (ii) physical to digital, (iii) digital to physical, and (iv) digital to digital. The results of this 
study confirm that “buffer waste” is indeed an issue that deserves our attention as academics and 
practitioners in the emerging Digital Lean Manufacturing environment. © IFIP International 
Federation for Information Processing 2019. 
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Decoding Steady-State Visual Evoked Potentials from EEG Signals: Towards an 
EEG-Triggered FES System to Restore Hand Grasp Function 

Ruiz-Olaya A.F., Antelis J.M., Cerquera A. 

Conference Paper 

It has been widely reported that patterns of EEG generated when a person performs a mental 
strategy can be recognized by signal processing algorithms. Among those mental strategies are the 
EEG-based brain-computer interface (BCI) paradigms. Furthermore, recognized patterns can be 
used as a source of information for communication to operate devices of BCI. Steady-State Visually 
Evoked Potentials (SSVEP) is a BCI paradigm that uses EEG brain responses when a subject focuses 
on a visual stimuli (flickering stimuli). Decoding SSVEP signals refers to identify what stimulus the 
user focuses on, which could be used as a command for communication or control. The minimum 
energy combination (MEC) and canonical correlation analysis methods (CCA) have been used in 
SSVEP-based BCIs due to its high efficiency, robustness, and simple implementation. In the last 
years, variants of CCA-based SSVEP methods have been reported in literature to improve 
classification and usability such as filter bank canonical correlation analysis (FBCCA). This paper 
evaluates the MEC, CCA and FBCCA methods for decoding commands from EEG signals in a SSVEP-
based BCI application. It was carried out a set of experiments with five subjects which consist of 
four flickering stimuli (6.66, 7.5, 8.57 and 10 Hz) showed on a LED monitor. The results showed, for 
an epoch of 3 s, that CCA and FBCCA methods were able to detect SSVEP with high accuracy: 
92.6% for FBCCA and 91.4% for CCA. The classification accuracy was 86.1% for MEC. As future 
work, FBCCA method will be used to decode user intention to control a closed-loop system based 
on EEG-triggered FES to restore hand grasp function. © 2019 IEEE. 
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Dendrite Ellipsoidal Neuron Trained by Stochastic Gradient Descent for 
Motor Imagery Classification 

Arce F., Mendoza-Montoya O., Zamora E., Antelis J.M., Sossa H., Cantillo-Negrete J., Carino-
Escobar R.I., Hernández L.G., Falcón L.E. 

Conference Paper 

Dendrite ellipsoidal neurons are a novel and different alternative for classification tasks, giving 
competitive results compared with typical classification methods. Based on k-means++ algorithm, 
the network allows each dendrite to build a hyperellipsoidal in order to assign each incoming 
pattern to its respective C class. The main disadvantage of this training algorithm is the lack of 
accuracy in high dimensional datasets. In this research, we solved this problem by training the 
dendrite ellipsoidal neuron using stochastic gradient descent. Furthermore, 
electroencephalography data were acquired during two mental conditions (imaginary movements 
of the left and right hand) in order to test the new training algorithm. The proposed algorithm 
outperformed the accuracy acquired by a dendrite ellipsoidal neuron based on k-means++ 
obtaining 76.02% and 62.77%, respectively. Also, the algorithm was compared with multilayer 
perceptrons and support vector machines which are some of the most common classifiers used to 
detect motor-related information in brain signals. These achieved an accuracy of 72.38% and 
65.81%, respectively. © 2019, Springer Nature Switzerland AG. 
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Description of driving patterns through characteristic parameters 

Quirama L.F., Giraldo M.D., Huertas J.I., Tibaquirá J.E. 

Conference Paper 

There is an increasing interest to describe properly local driving patterns. A driving pattern is the 
way drivers drive their vehicles in a region and it is related to the human aspect involved in the 
vehicles usage. Driving patterns are described trough characteristic parameters (CPs) which are 
variables resulting from any combination of speed-time such as the average speed, average 
positive acceleration, among others. Thus, it is customary to describe how people drive in a given 
city specifying their average speed and average acceleration. However, it is still unknown which 
set of CPs properly describe the driving patterns. Driving patterns are also described by driving 
cycles (DCs). They are speed-time series that can also be described by their characteristic 
parameters (CP*s). Then a DC represents a driving pattern when CPi=CP*i. Existing DCs are used by 
carmakers to evaluate the performance of their vehicles as part of the regulatory process to sell a 
new vehicle technology in a market. However, the DCs currently used by carmakers do not 
represent the local driving patterns. The correct description of driving patterns is a requirement to 
assess the real energy and environmental performance of the vehicles in that region. Errors in the 
description of the driving patterns have led to large differences between fuel consumption and the 
emissions reported by manufacturers and the observed in the normal use of the vehicles. This 
study focus in the identification of the minimum CPs that properly describe a driving pattern, from 
the point of view of their use to correctly evaluate the vehicle energy consumption and tailpipe 
emissions. Twenty-five widely used CPs were considered. We used measurement data of fuel 
consumption, emissions and speed, of a fleet of 15 vehicles operating in two different urban 
regions during two months. Using that database, we constructed the representative DCs using 
Micro-trips method and selecting any combination of 2 or 3 CPs as assessment criteria. We also 
used the methodology proposed by [1] to evaluate the degree of representativeness of the 
resulting DCs. More than 1140 iterations where performed considering different combinations of 
CPs. Results showed that by using standard deviation of the acceleration, the percentage of time 
in idling, the average speed and the vehicle specific power (VSP) as CPs as assessment criteria, the 
resulting DC represents the driving pattern in the region of interest with an average-average 
relative difference (ARD - ) lower than 10%. © ECOS 2019 - Proceedings of the 32nd International 
Conference on Efficiency, Cost, Optimization, Simulation and Environmental Impact of Energy 
Systems. All rights reserved. 
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Design and characterization of Gelatin/PVA hydrogels reinforced with 
ceramics for 3D printed prosthesis 

Alonso M., Guerrero-Beltrán C.E., Ortega-Lara W. 

Conference Paper 

This study focuses mainly on the development and design of hydrogels of polyvinyl alcohol and 
gelatin. The Ag, TiO2, Na2Ti6O13 (sodium hexatitanate) and tricalcium phosphate (Ca3(PO4)2) 
reinforcement particles possess very interesting characteristics, such as bioactivity and 
antibacterial properties. Several studies were performed: mechanical properties, swelling, 
scanning electron microscope (SEM) and the validation of extrusion in a 3D printing machine. SEM 
images show a high porosity in all samples, especially in the sample with TiO2 (300 micron). 
Samples with titanium dioxide and silver reinforcement display a strength above 100 MPa. 
Further, in vitro analyses are been developing in order to confirm viability assays. © 2019 Elsevier 
Ltd. All rights reserved. 
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Design modeling for additive manufacturing in the case study of a systematic 
methodology applied to plasma transferred arc additive manufacturing 

Mercado Rojas J.G., Tamayo E., Wolfe T., Fleck B., Qureshi A.J. 

Conference Paper 

This paper presents a case study of systematic implementation of a design method for conceiving 
and designing additive manufacturing (AM) systems. Integrated function modeling (IFM) is used to 
systematically design a metal additive manufacturing system for advanced materials with 
particular mechanical properties. Based on customer's need, a use case is developed for a new AM 
machine. This use case is transformed into a process view, where processes are structured to 
constrain the scope of the system and its functional specific requirements. An IFM is further 
applied to understand the system from the general to its specific functions as well as to identify 
the operands and their states. Different design layer implementations of IFM are carried out for 
mechanical, electronic, and software design and applied for a concept development in a case 
study. Finally, the actor view is used to carry out high-level system and sub-system decomposition 
and it is linked to custom fabrication or commercially-out-of-the-shelf system acquisition for 
building an experimental setup. These systems are integrated to achieve functionality as a proof of 
concept. The paper demonstrates the application of the methodology through fabrication of a 
final working prototype based on an integrated Kennametal Starweld 400A Plasma Transferred Arc 
Source and an in-house three axes motion control system. The paper also explores using digital 
mock-up and computer-aided design simulation techniques for system design in conjunction with 
IFM for fabrication. The final intention of this work is to have an initial framework design modeling 
for Additive Manufacturing products capable of attaining particular functionality to the challenges 
in this type of manufacturing processes. © 2019 The Authors. Published by Elsevier B.V. 
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A., Lozoya-Santos J.D.J., Ramirez-Mendoza R., Morales-Menendez R., Molina-Gutierrez A. 

Conference Paper 

This paper discusses the implementation, design, control and stability of a Furuta Pendulum, 
known for being a highly nonlinear mechatronic system. In this research, the dynamic of a 
conventional PID controller against a non-linear controller such as the Model Reference Adaptive 
Control (MRAC) combined with the PID, where the reference model was approximated to a second 
order system by defining the desired overshoot and settling time of the system are compared. 
Finally, a real implementation is shown in order to validate the designed controller, discussing the 
hardware implementation and the nonlinear control design. © 2019 IEEE. 
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Designing Fuzzy Artificial Organic Networks Using Sliding-Mode Control 

Ponce P., Rosales A., Molina A., Ayyanar R. 

Conference Paper 

Since direct-current (DC) drives are commonly used electric drives, it is imperative to improve their 
operation under sudden torque-load disturbances. Several industrial applications work under 
torque-load changes that strongly affect the speed response of the motor, thus deteriorating the 
performance of the DC drive. On the other hand, discontinuous sliding-mode control (SMC) 
ensures robustness against disturbances and changes in parameters but has certain drawbacks, 
such as chattering. In this paper, a fuzzy-logic controller (FLC) based on artificial organic networks 
is proposed to adjust the control signal of the SMC. This control provides a smooth signal that 
reduces chatter. The Lyapunov stability of the DC motor driven by the proposed SMC with a fuzzy 
organic controller is tested and stability margins are computed. The proposed controller is 
validated via simulation results showing an excellent DC-drive performance. In fact, the fuzzy 
artificial organic controller can adjust the command signal to improve the transitory response of 
the DC drive. The proposed controller achieves a good performance for speed controllers using 
brushless DC motors. © Springer Nature Switzerland AG 2019. 
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Development of a Low-Cost and Multi-Size Foot Prosthesis for Humanitarian 
Applications 

Santana J.P., Beltran K., Barocio E., Lopez-Avina G.I., Huegel J.C. 

Conference Paper 

Many different technology improvements in the area of prosthetics have contributed to the 
enhancement of healthcare and mobility for individuals living with an amputation. Although there 
are many lower-limb prosthetic products on the market, very few of them fulfill the accessibility 
and functionality requirements for humanitarian applications. Furthermore, passive (non-
powered), yet dynamic foot prostheses must be custom-made for each amputee depending on 
body weight (BW), foot size and amputation laterality. Motivated by this unmet need in the 
market for low-cost prostheses, variations of the Tec-LIMBS prosthetic foot have been engineered 
for four different ranges of BWs while preserving a uniform shoe size and laterality. The method 
developed for engineering the composite material for each of the body weights was guided by a 
previously developed finite element (FE) model of the prosthetic foot. Using this FE model, the 
layup of a glass fiber multilayer composite has been engineered to produce the desired load-
displacement response during the forefoot toe-off and heel-strike phases of gait. After multiple 
virtual iterations of layups for the keel and heel components, each of the four designed layups is 
prototyped and tested in a laboratory setting. Vacuum Assisted Resin Transfer Molding (VARTM) is 
utilized for fabricating the prototypes. The combined set of four different foot prosthesis layups 
have been designed to cover a total range of BWs from 55 kg to 110 kg. Further, the loading 
conditions for these BWs are defined based on the AOPA standard. The results of the quasi-static 
laboratory tests carried out on the prototyped foot prostheses confirm the effectiveness of the 
method based on results from the FE model to scale the BW capacity, thereby tailoring the 
prosthesis design to the end-user. This work, along with prior work [15] [16], will enable 
personalizing prostheses for performance in the manufacturing environment of local clinics in 
developing regions. Furthermore, a small investment in the molds is the only requirement for 
producing the TEC-LIMBS foot locally, thereby improving functionality and usability of this foot 
prosthesis in humanitarian conditions as well as ensuring economic accessibility. © 2018 IEEE. 
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Diagnosability of Linear Hybrid Systems with discrete dynamics modelled by 
Petri nets∗ 

Pissos A.F., Vázquez C.R., Muñoz M., Ramírez-Treviño A. 

Conference Paper 

This work is concerned with the diagnosability of Linear Hybrid Systems (LHS), defined as a family F 
of linear systems (LS's) and a safe State Machine Petri net (SMPN) that governs the switching 
among the LS's. In this work, faults are defined as particular LS's describing faulty dynamics, i.e. 
the set F is split into normal LS's and faulty LS's. The approach herein presented combines the 
distinguishability property in LS's and observability concepts from SMPNs to provide sufficient 
conditions for diagnosability. © 2019 IEEE. 
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Dielectrophoretic manipulation of exosomes in a multi-section microfluidic 
device 

Ayala-Mar S., Gallo-Villanueva R.C., González-Valdez J. 

Conference Paper 

Exosomes are a specific population of extracellular vesicles that because of their critical physiology 
have become of great interest in biomedical research. However, their isolation from complex 
biological fluids remains a difficult task. In this context, microfluidic devices offer the advantages 
of miniaturization and are considered an innovative strategy for their bioseparation. In this work, 
we present a multi-section microfluid device for exosome isolation by means of insulator-based 
dielectrophoresis. Our results show that exosome manipulation within the microchannel is 
possible, as streaming dielectrophoresis was achieved. Further device optimization is required to 
obtain exosome trapping for further studies and functionalization. © 2019 Elsevier Ltd. All rights 
reserved. 
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Differences in the progression from mild cognitive impairment to alzheimer's 
disease between APOE4 carriers and non-carriers 

Martinez-Torteya A., Trejo-Castro A.I., Celaya-Padill J.M., Tamez-Pena J.G. 

Conference Paper 

An early diagnosis of Alzheimer's disease (AD) is important for both support and therapeutic 
planning. Predicting who will progress from mild cognitive impairment (MCI) to AD would yield the 
same clinical benefits. However, it has been shown that the MCI to AD progression varies 
depending on certain demographic characteristics. AD is highly associated with the apolipoprotein 
E type 4 allele expressing the protein isoform APOE4. This study aimed at identifying features 
associated with the MCI to AD progression whose temporal evolution significantly differs between 
APOE4 carriers and non-carriers. Longitudinal information from 336 subjects (64.58% carriers) who 
progressed from MCI to AD was gathered, including laboratory assays, information from MRI and 
PET analyses, and neuropsychological tests. Longitudinal models identified 11 features with 
significant differences in their behavior between carriers and non-carriers, demonstrating that the 
way in which carriers and non-carriers progress from MCI to AD is significantly different. © 2019 
IEEE. 
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Digital adult literacy in virtual learning environments: The case of xMOOCs in 
energy sustainability 

González J.A.C., Morales L.D.G. 

Conference Paper 

Humanity is currently experiencing constant political, economic, cultural, and social changes, 
produced by the interaction and use of technology. Adults are adapting to new technologies with 
certain obstacles and difficulties in their professional context and especially in the area of their 
learning. Digital literacy for adults allows them to include themselves and take advantage of 
technology in their daily life. Evaluation instruments have been made to measure the level of 
digital literacy; however, a study on the impact of the level of digital literacy of adults in the 
context of learning virtual environments is required, specifically the xMOOC. Therefore, this 
research focuses on analyzing the digital skills, that affect the completion of xMOOC courses. In 
addition to setting a reference framework or digital literacy assessment scale to know the skills of 
the participant in those courses. © 2019 ACM. 
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Discrete Event Simulation as a Support in the Decision Making to Improve 
Product and Process in the Automotive Industry - A Fuel Pump Component 

Case Study 

Villagomez L.E., Cortés D., Ramírez J., Álvarez A., Batres R., Reyes I., Esparza G., Cruz N., Molina A. 

Conference Paper 

In Mexico, the automotive sector is one of the most profitable industrial activities as it contributes 
2.9% of the national GDP [1]. However, there still exist facilities that are in transit of 
manufacturing processes improvement. In recent years, the adoption of emergent technologies, 
practices and tools that lead into the Industry 4.0, has been a parameter to compete and remain 
competitive in the global market. Upgrading all the processes is not always a viable solution. Thus, 
companies must identify the optimal solution to increase their productivity. Numerous 
technologies are available to facilitate this migration. This paper aims to show how discrete event 
simulation with an action research cycle supports the decision making in process improvement 
aided by the information collected in Collaborative Networks. A case study is shown in the 
automotive sector to validate changes in processes based on estimated energy consumption, 
maintenance strategies, process time reduction and the implementation of state-of-the-art 
sustainable processes. © IFIP International Federation for Information Processing 2019. 
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Conference Paper 

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 brush aside the question of who is allowed to execute which tasks in the 
process, either by deferring the question altogether or by adopting a static approach where all 
actors are bound to roles upon process instantiation. Yet, a key advantage of blockchains is their 
ability to support dynamic sets of actors. 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. 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 and constraints. &#x00A9; 2019, Springer Nature 
Switzerland AG. 
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and Unsupervised Learning Models 
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Conference Paper 

Smart Mobility seeks to meet urban requirements within a city and solve the urban mobility 
problems, one of them is related with vehicular traffic. The anomalous vehicular traffic is an 
unexpected change in the day-to-day vehicular traffic caused by different reasons, such as an 
accident, an event, road works or a natural disaster. An early detection of anomalous vehicular 
traffic allows to alert drivers of the anomaly and can make better decisions during their journey. 
The current solutions for this problem are mainly focused on the development of new algorithms, 
without giving enough importance to the extraction of underlying information from vehicular 
traffic, and even more, when this is a univariate time series and it is not possible to obtain other 
context features that describes its behavior. To address this issue, we propose a methodology for 
temporary, spectral and aggregation features and an unsupervised learning model to detect 
anomalous vehicular traffic. The methodology was evaluated in a real vehicular traffic database. 
Experimental results show that by using spectral attributes the detection of anomalous vehicular 
traffic, the Isolation Forest obtains the best results. © Springer Nature Switzerland AG 2019. 
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Del Carmen González-Cortés M., Portilla-Pineda M., Ramírez-Angulo J., González-Cortez E. 

Conference Paper 

There are currently some problems in the world, several of which could be diminished or 
eliminated if people took into account some social values, such as ethics or professional dignity. To 
educate in values implies to relate a specific knowledge with the social values, seeking to reach, in 
a conscious and meaningful way, a new knowledge. For an educational institution at the higher 
level, the foregoing must imply that any plan, program or subject should be directed towards the 
profession itself, with an integrative vision; So much so that the development of a discipline will 
aim to seek the training and development of professional values, contextually and effectively, 
considering: knowledge, technique, ethics and personal and professional commitment, in order to 
form a professional of quality, that possesses knowledge and ethical values according to the new 
social requirements. For its part, the formal education of a university student of engineering is 
mainly based on the physical sciences: Mathematics, physics and chemistry; However, we must 
now make a greater emphasis, also on other issues, such as professional ethics, which includes 
social and environmental responsibility, coherence, honesty, adherence to law and respect, which 
are values that have become essential An engineer. Therefore, the teaching of science must 
combine knowledge with these values, which leads to propose here that in chemistry classes, 
future engineers are explained through examples, the importance of applying social values in the 
processes of Research or problem solving. In this case, examples are presented whose main 
objective is to make students understand the evaluative situations applied to subjects of the 
subject. © 2019 University of Minho. All rights reserved. 
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liquids based on Snell's Law 

Rivera Ortega U., Hernandez-Gomez C.R., Vega-Torres G. 

Conference Paper 

This work presents a simple, low-cost opto-mechatronic educational device that determines the 
refractive index for liquids, which is performed automatically on the computer with an Arduino 
UNO card through a LabVIEW graphical interface. The operation of the apparatus is based on 
passing a laser beam through a container with the given substance; then, the refracted beam will 
be detected with a photoresistor which is moved along the axis by a stepper motor. The distance 
traveled by the motor until the beam of light impinges on the photoresistor together with known 
constants (distances between the fixed elements, thickness of the container and refractive index 
of this material) will be used to calculate the refracted angle through the unknown medium, as 
well as its refractive index, by linking all the variables in a formula derived from Snell's Law. © 
2019 SPIE. 
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This work presents a simple, low-cost opto-mechatronic educational device that determines the 
refractive index for liquids, which is performed automatically on the computer with an Arduino 
UNO card through a LabVIEW graphical interface. The operation of the apparatus is based on 
passing a laser beam through a container with the given substance; then, the refracted beam will 
be detected with a photoresistor which is moved along the axis by a stepper motor. The distance 
traveled by the motor until the beam of light impinges on the photoresistor together with known 
constants (distances between the fixed elements, thickness of the container and refractive index 
of this material) will be used to calculate the refracted angle through the unknown medium, as 
well as its refractive index, by linking all the variables in a formula derived from Snell's Law. © 
2019 SPIE, ICO, IEEE, OSA. 
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This work in progress paper presents an innovative practice integrating concepts of Mastery 
Learning in a Computer Science 1 (CS1) course. Mastery Learning is one of the most used methods 
to achieve the personalization of learning, where students advance in content and learning 
evidence at their own pace with the particularity that they can only move to more advanced topics 
until they have mastered the previous ones. It is fully recognized that teaching the basic concepts 
of programming is one of the main challenges for teachers, they are constantly implementing 
innovative models to support this process. We believe that integrating the concepts of mastery 
learning in a CS1 course can be of benefit for students. In this case, an experiment centered on 
feedback, one of the pillars of mastery learning, was carried out.To identify if providing immediate 
feedback to students using Information and Communication Technologies (ICT) has some effect on 
learning, a Kruskal-Wallis test was performed to analyze the grades. In addition, a questionnaire 
was applied to students to measure their perception about the strategy. The results suggest that 
although the students' grades did not significantly improve, their perception towards this 
innovation is positive. © 2018 IEEE. 
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Efficient designs of splitter/combiner silicon photonics devices 

Martínez-Herrera A.F., Castañón G. 

Conference Paper 

Currently, silicon photonics has emerged as feasible solution to develop novel and efficient 
devices, to substitute those electronic components in telecommunications and computer devices 
that have reached their physical limits in terms of area, energy, speed and bandwidth, which 
impact in the total cost of manufacturing. In this paper, a simulation performance evaluation of 
two small splitters/combiners are presented, where their corresponding size is about 1.55μ m and 
1.38μm with a 450nm of waveguide width, by taking care about the manufacturing rules. The 
performance of these devices are compared against to a modified version of one of the smallest 
splitters/combiners that exist nowadays in the literature. © 2019 IEEE. 
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Efficient transmission power control for energy-harvesting cognitive radio 
sensor network 

Zareei M., Vargas-Rosales C., Hernndez R.V., Azpilicueta E. 

Conference Paper 

The rapid expansion of wireless sensor technology triggers several interesting applications. Given 
the small power capacity of a sensor, energy harvesting is an inevitable approach to extend the 
lifetime of the sensor nodes. In this paper, a distributed transmission power control mechanism 
for the energy harvesting cognitive radio sensor network (EH-CRSN) is proposed. The main concept 
is to adjust the transmission power of the nodes dynamically based on the network condition to 
maintain network connectivity. Each node decides to increase or decrease its transmission power 
dynamically based on several parameters such as its available power and neighboring nodes 
available power. This dynamic transmission power adjustment transforms the network logical 
topology to adjust with the power condition of network better. The transmission power control is 
tested in two scenarios; flat network and clustered network. Extensive simulation results show 
that by using of the proposed transmission power control method we can improve network end-
to-end performance. © 2019 IEEE. 
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Efficient wireless channel characterization in medicalised vehicles for smart 
health 

Casino F., Lopez-Iturri P., Azpilicueta L., Aguirre E., Falcone F., Patsakis C., Solanas A. 

Conference Paper 

Implementing accurate radio planning studies and channel characterization within complex 
environments is a difficult task mainly due to the multipath propagation. Besides, each specific 
scenario needs a particular analysis since the morphology of the scenario and the topology of the 
wireless network have a great impact on the radio propagation. For such analyses, Ray Launching 
techniques provide a good trade-off between the accuracy of the results and the required 
computational time. In this paper, particularly complex environments in terms of radio 
propagation are studied: intra-vehicular environments. This kind of scenarios present a high 
complexity due to their high obstacle density and the presence of large metallic objects and 
structures, even more when medicalised vehicles, which are key actors in the smart healthcare 
ecosystem, are analyzed. A previously presented hybrid technique based on 3D Ray Launching and 
Collaborative Filtering (CF) is tested in this paper with the aim of validating this methodology for 
its use in intra-vehicular environments. ©2018 IEEE 
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Electric machines control optimization by a novel geo-inspired earthquake 
metaheuristic algorithm 

Mendez E., Ortiz A.A., Ponce P., Molina A. 

Conference Paper 

This paper presents a speed control of Direct Current (DC) motor with a Proportional-Integral-
Derivative (PID) controller optimized by a new metaheuristic algorithm. A novel metaheuristic 
optimization method is proposed in this paper based on an earthquake as geology phenomenon. 
The Earthquake Algorithm (EA) is used to optimize both plant model and PID controller. 
Experimental results show a feasibility of the proposed method improving both the plant model 
and speed controller by PID. Besides, the implemented experimental control system proves that 
EA works in all different continuous nonlinear functions or engineering applications. © 2018 IEEE. 
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Energy recycling laboratory experimental test bench for three-phase FACTS 
devices prototypes 

Valdez-Resendiz J.E., Mayo-Maldonado J.C., Rosas-Caro J.C., Alejo-Reyes A., Llamas-Terres A., 
Valderrabano-Gonzalez A., Del-Valle-Soto C., Valdivia L.J. 

Conference Paper 

Power electronics grid integrated devices such as Flexible Alternating Current Transmission 
Systems (FACTS) and Custom Power Devices are a very active research field. In most of the cases, 
research must be supported by experimental results. In that cases, a three phase programmable 
voltage source and a three-phase programmable electronic load may be used to validate the 
device under test, but that equipment are relatively expensive for most laboratories. If a 
laboratory has only the programmable voltage source, non-energy-recycling experiments may be 
performed with a passive load, with the respective cost and environmental sacrifice (the energy 
will be dissipated in the load). This paper presents a design and a laboratory implementation of a 
three-phase energy recycling test bench for power flow experiments, the proposed design can be 
built with equipment available in most laboratories at low cost. © 2019 IEEE. 
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Engaging MOOC through gamification: Systematic mapping review 

Rincón-Flores E.G., Montoya M.S.R., Mena J. 

Conference Paper 

While gamification has a strong position in business and marketing, it is just emerging in the 
education field. This is especially true in the environment of Massive Open Online Courses 
(MOOC). This paper describes the trend of gamification for education in MOOC within literature. 
For this purpose, a systematic mapping was conducted with thirty research studies about 
gamification in MOOC performed between 2013 and 2019. The mapping established three 
dimensions: discipline, research, and technology. Results show that gamification in MOOC 
progresses according to the resources offered by the technological platform. Even though results 
about learning and motivation are encouraging, there are still opportunities for producing 
scientific publications. © 2019 ACM. 
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Engineering for inclusive STEM education. An interdisciplinary collaboration 
project for the design and creation of accessible and inclusive learning 

materials 

Reynaga-Peña C.G., Fernández-Cárdenas J.M., Glasserman-Morales L.D., Díaz De León Lastras A., 
Cortés Capetillo A.J. 

Conference Paper 

Worldwide there is an emphasis on STEM education. However, current academic programs do not 
usually reach disadvantaged groups such as students with disabilities. Science education is 
saturated with representations of scientific concepts and most of these representations are visual. 
Therefore, an important challenge for the goal of attaining equitable education is the availability 
of teaching/learning resources for inclusion of students with visual impairments. Previously, our 
group has developed tactile three-dimensional representations to teach/learn biological concepts 
of microscopic nature but the production of these materials is expensive due to the technology 
used and their hand-made fabrication. In this study, we involved university students from 
engineering and other majors to create and construct educational materials to foster inclusive 
STEM education informed by Universal Design for Learning and User Centered Design frameworks. 
Students applied to participate in the project and were grouped into five interdisciplinary teams. 
Preliminary results obtained from student interviews and field notes indicate that participants fully 
engaged in the challenge and expressed that the goal is highly motivating, given that this is the 
first opportunity they have to apply their knowledge from the field of engineering to educational 
problems. © 2019 IEEE. 
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Engineering product design education with a mixed design-thinking & lean 
start-up approach 

Esqueda D., Delgado F., Morano H., García A. 

Conference Paper 

In the past 20 years, companies have successfully grown from start-ups to transnational 
companies are requiring new hard and soft skills from their employees, as they are using new 
methodologies in order to develop better products and services. Meanwhile, engineering students 
usually struggle to find projects in which they can apply their knowledge, solve a real market need, 
and remain financially self-sustainable. Thus, engineering education requires to constantly adapt 
its curricula. The article presents a project based learning strategy to develop technologically 
based products, using engineering, design and business tools, using principles from Design 
Thinking (DT) and Lean Start-up (LS) as a liaison between those domains. The approach was tested 
during 2 capstone courses for mechatronic engineers at Tecnológico de Monterrey Campus Estado 
de México for 4 years, where the students were required to develop a prototype along with a 
comprehensive business plan. Through a comparison with external evaluations, we validate the 
learning experience of merging engineering and Product Design (PD) education with topics from 
other domains to help leverage the students’ skillset for their future jobs. © 2019 Institution of 
Engineering Designers, The Design Society. All rights reserved. 
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Ensemble of SVM, Random-Forest and the BSWiMS Method to Predict and 
Describe Structural Associations with Fluid Intelligence Scores from T1-

Weighed MRI 

Tamez-Pena J., Orozco J., Sosa P., Valdes A., Nezhadmoghadam F. 

Conference Paper 

The degree of association between fluid intelligence and neuroanatomy is important in refining 
our understanding of brain development. The primary goal of this work is twofold: to predict fluid 
intelligence from T1-weighed MRI, and to describe the MRI features that are associated with fluid 
intelligence. In this paper, we propose to ensemble the predictions of three machine learning 
strategies: Support Vector Machine (SVM), Random Forest (RF), and Bootstrapped Step Wise 
Model Selection (BSWiMS). Gender-stratified SVM was trained on children using age (ages 9–10), 
plus 122 volumetric scores provided by the ABCD challenge team. RF and BSWiMS were gender-
stratified and trained using cubic root transformed data, summarized by left-right mean and 
relative absolute differences, and augmented by 19 volumetric statistical descriptors of major 
anatomical regions. Then, the transformed-augmented feature set was adjusted by age and the 
mean volume of the training set. The predictions of the three models were averaged to get the 
final prediction on each one of the test subjects. The Mean Squared Error (MSE) of MRI-predicted 
fluid intelligence on the test subjects was 100.89. The top features associated with fluid 
intelligence were the volume of the pons white mater and the volume of the parahippocampal 
gyrus. © 2019, Springer Nature Switzerland AG. 
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Ethics and Transversal Citizenship in the Teaching of Science and Engineering 

Fernandez F.J.I., Martinez-Canton A. 

Conference Paper 

One of the most accentuated characteristics in the current educational models has to do with 
integral and multidisciplinary training of people. The barriers and limits that we once took for 
granted, in and among the various academic disciplines, have been blurring to such a degree that 
it is difficult to speak today of a single discipline that does not collaborate with another one for the 
achievement of significant learning and meaning, by both goals and competency. In this 
contribution, we are interested in presenting a reflection on the interdisciplinary work among 
some subjects of basic sciences, engineering and humanities (specifically, ethics and citizenship) in 
the Tecnologico de Monterrey University in the professional area. Our objective is to disseminate 
the importance of interdisciplinary work among the human sciences, mathematics and basic 
sciences and, above all, to highlight the importance of transversal competency in the formation of 
critical thinking in the student. © 2019 IEEE. 
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Evaluation of environmental noise in Mexico City - Previous initiatives and 
proposal for future improvement 

Chagoya S., Ramírez A. 

Conference Paper 

Mexico City is one of the largest cities in Latin America and the world, with over 9 million 
inhabitants and, according to the WHO, it is also one of the most polluted cities. Although many 
policies and plans have been implemented with considerably satisfying results, noise pollution 
remains a problem with little to no attention. There have recently been private and public 
initiatives to improve people's awareness towards noise and its adverse health effects, with no 
success; furthermore, the lack of information together with high noise levels in streets, public 
transportation and even work centres, have led to a generalized insensitivity, resulting in noise 
regulations of the city not being under strict observation. This study seeks to update and improve 
environmental noise measurements, according to the ISO 1996-1:2006, to evaluate the current 
noise pollution conditions in the city, as well as to compare the applicable regulations to the ones 
from different cities in the world, in order to evaluate their strategies for noise control. Finally, it 
looks to identify both achievements and flaws of previous initiatives to develop a feasible proposal 
for the incoming city government to implement. © INTER-NOISE 2019 MADRID - 48th 
International Congress and Exhibition on Noise Control Engineering. All Rights Reserved. 
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Evaluation of occupational noise exposure within the tequila industry in 
Arandas, Jalisco 

Romo-Arellano R.A., Chagoya-Soriano S.A., Martinez-Orozco E. 

Conference Paper 

The tequila factory is one of the main economic activities of the municipality of Arandas, Jalisco in 
Mexico, as well as the surrounding municipalities, which makes it important, due to the number of 
people involved and the lack of quality medical services that are able to attend the problems 
arising from the exposure to high noise levels. Alongside the poor auditory culture in the 
community, industrial safety conditions regarding noise within the industry are not under proper 
observation; furthermore, existing regulations are very deficient to guarantee both health and 
auditory integrity of workers inside the workplace in the medium and long term. This study seeks 
to evaluate the occupational noise conditions existing within several companies of the tequila 
factory. For this evaluation, sound level meter were used to evaluate the general noise conditions 
in three different tequila factories. To carry out a complete analysis, standards regarding 
occupational noise from five developed countries were selected to compare such standards to the 
current local regulations. From this analysis, it was pursued to start the discussion regarding the 
working conditions of Mexico, starting from one of the industries of greatest export and economic 
income. © INTER-NOISE 2019 MADRID - 48th International Congress and Exhibition on Noise 
Control Engineering. All Rights Reserved. 
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Evaluation of OFDM Systems with Virtual Carriers over V2V Channels 

Del Puerto-Flores J.A., Parra-Michel R., Peña-Campos F., Cortez J., Romero-Aguirre E. 

Conference Paper 

Computational complexity and spectral efficiency are key components on the implementation of 
vehicular communication systems. However, in order to counteract the intercarrier interference 
(ICI) in orthogonal frequency division multiplexing (OFDM) systems, it's usual to resort receivers 
with high computational complexity or reduced spectral efficiency. This paper analyzes the 
inclusion of virtual carriers (V C) as a mean to reduce the ICI and the computational complexity 
required by the nonlinear ordered successive interference cancellation (OSIC). From the simulation 
results, it is demonstrated that using VC provides 90% reduction in the computational cost 
required for executing data detection, as well as a gain of 5 dB compared to conventional OFDM 
system with linear detection. In addition, the system is tested for different rates of channel coding 
obtaining results that show VC to be a convenient technique for reducing system complexity with 
low impact on the system throughput. © 2018 IEEE. 
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Evaluative model of practice-based teacher education (core practices) to 
enhance metacognition and lifelong learning 

Matsumoto-Royo K., Ramírez-Montoya M.S. 

Conference Paper 

In a changing society, with the uncertainties that the future holds for the education of new 
generations, teacher training faces considerable challenges. On the one hand, it must ensure 
training so that future teachers are highly prepared to teach, but also, it must emphasize the 
metacognitive thinking processes that allow them to develop the ability to learn to learn 
throughout their lives. The purpose of this document is to present the current status of a doctoral 
thesis research plan, referring to the initial training of teachers based on practice, which promotes 
metacognitive processes and lifelong learning. A mixed study of concurrent design is proposed, 
which allows us to jointly analyze the quantitative and qualitative results, considering the learning 
and evaluation activities that are carried out with future teachers in schools of education. The 
expected results will allow proposing an evaluation model of core practices aimed at enhancing 
metacognition and lifelong learning in future teachers. The document is organized in eight 
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, and expected contributions. Currently, the theoretical framework and 
instruments of the first phase of the research process have already been developed. © 2019 ACM. 
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Exosomes as nanocarriers for the delivery of bioactive compounds from black 
bean extract with antiproliferative activity in cancer cell lines 

Donoso-Quezada J., Guajardo-Flores D., González-Valdez J. 

Conference Paper 

Exosomes are membrane-derived nanovesicles secreted by a variety of cell types to the 
extracellular space for intercellular communication. Based on this biological function, exosomes 
have been used in numerous applications such as drug delivery. In this work, exosomes isolated 
from MCF7, Caco2, PC3 and HepG2 cell lines were characterized and loaded with bioactive 
compounds from black bean extract by electroporation. The cellular uptake and the 
antiproliferative activity of exosomal formulation were evaluated in cancerous cells in vitro, 
resulting in a maximum exosome uptake after 24 h with an enhanced antiproliferative activity. Our 
results suggest that exosomes are a promising alternative for the development of novel and more 
efficient cancer therapies. © 2019 Elsevier Ltd. All rights reserved. 
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Expanding the concept of learning spaces for industrial engineering 
education 

Salinas-Navarro D.E., Calvo E.Z.R., Rondero C.L.G. 

Conference Paper 

A common problem in higher education consists of students not recognizing relevance in their 
studies for realworld applications and their future professional careers. This commonly refers to a 
lack of connection of learning contents and activities with pertinent real-life situations and the 
type of educational model in which students are immersed. This difficulty might be approached by 
incorporating learning experiences into the learning process expanding the concept of learning 
spaces beyond the common idea of locations where learning occurs. A method is presented to 
design learning spaces from this perspective making an adaptation of the Soft Systems 
Methodology (SSM). Two instances of learning spaces for Industrial Engineering education are 
presented to exemplify the use of the method. © 2019 IEEE. 
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Experiential teaching for sustainable development 

Santillan-Rosas I., Yusta-García R., Heredia-Escorza Y. 

Conference Paper 

This educational intervention consists in improving the skills of citizenship of students in their first 
semesters of engineering through participatory management of remote laboratories of air quality 
in eight different zones of Monterrey, Mexico. With the use of gadgets that can the level of 
pollution in the air, the students were divided into teams of 4 to 5 members and visited its 
allocated area on 3 different days, by measuring the level of pollution in 24 key points in your 
area: 8 places with a high amount of vehicular traffic, 8 in small streets with little traffic and 8 
places in green areas, such as parks. Students scored the measurements and prepared a final 
report on their area, delivering reports to authorities of local communities in your area assigned. 
Two focus groups took place, one during the activity and one after the students handed in their 
final reports. The goal behind the focus group was to listen to the student's thoughts regarding the 
activity and the knowledge they acquired thanks to it. Interesting suggestions for future 
implementations were also an important topic during these focus groups. © 2019 ACM. 
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Experimental validation of a buck converter in discontinuous conduction 
mode with power factor correction 

Sosa J.M., Martinez-Rodriguez P.R., Limones-Pozos C.A., Vazquez G., Escobar G., Gomez-Saavedra 
C.A. 

Conference Paper 

This paper proposes a buck converter with an LC input filter for power factor correction when 
connected to the grid by means of a non-controller rectifier. The output voltage is regulated to a 
constant reference by using a conventional controller over the voltage error. This converter may 
find potential applications, for instance, by supplying a constant voltage to LED based lighting 
systems and in energy storage applications. In this paper conditions for discontinuous conduction 
mode operation and theoretical current and voltage waveforms are provided. A voltage regulation 
controller is also presented along with experimental results which were performed on a low power 
experimental setup. The controller regulates the output voltage to a given constant reference and 
discontinuous conduction mode allows the input current envelope to follow the grid voltage 
waveform. © 2018 IEEE. 
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Extensions of Antipodal-Type Theorems 

Kalashnikov V., Talman A.J.J., Kalashnykova N., Alanís-López L. 

Conference Paper 

The paper develops the extensions of both the antipodal (Borsuk-Ulam) theorem and Browder 
theorem to the cases embracing star-shaped domains of the studied mappings and a multi-valued 
nature of the latter.To be more specific, by making use of the triangulation procedure, we spread 
out the antipodal and fixed-point theorems to the case of not necessarily convex (star-shaped) 
domains. In addition, similar extensions are obtained for multi-valued mappings defined over star-
shaped sets. Moreover, a directt algorithm shaping the required connected path of the zero points 
of the mapping has been designed, and its convergence demonstrated. © 2018 IEEE. 
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Extracting Event Logs for Process Mining from Data Stored on the Blockchain 

Mühlberger R., Bachhofner S., Di Ciccio C., García-Bañuelos L., López-Pintado O. 

Conference Paper 

The integration of business process management with blockchains across organisational borders 
provides a means to establish transparency of execution and auditing capabilities. To enable 
process analytics, though, non-trivial extraction and transformation tasks are necessary on the raw 
data stored in the ledger. In this paper, we describe our approach to retrieve process data from an 
Ethereum blockchain ledger and subsequently convert those data into an event log formatted 
according to the IEEE Extensible Event Stream (XES) standard. We show a proof-of-concept 
software artefact and its application on a data set produced by the smart contracts of a process 
execution engine stored on the public Ethereum blockchain network. © 2019, Springer Nature 
Switzerland AG. 
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Factors that adults attribute for finishing a xMOOC on energy sustainability 

González J.A.C., Morales L.D.G. 

Conference Paper 

MOOCs are mainly being used by adults with an educational background of a college degree. 
Despite the disappointing results in the statistics of completion of the courses, specialists suggest 
moving the attention from the completion of these to focus on the intentions of the students. 
Meanwhile, researchers have mainly studied the obstacles why students do not finish MOOCs, but 
little has been studied about what the success factors are for the participants. The present 
investigation tries to study specifically the adult participants, divided into three age groups, to 
compare which are the most influential factors to finish a MOOC. In this research, participants 
from different Spanish-speaking countries were chosen (n = 1978) to compare the factors that 
most influenced them to complete a MOOC. It was identified that among the age groups of adults, 
the most relevant factor to finish a MOOC were the personal factors; which may include the way 
of studying or how the student organizes her o his time. © 2019 ACM. 
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Factors That Impact Mastery Learning in a Probability and Statistics Course 

Sayeg-Sanchez G., Rodriguez-Paz M.X. 

Conference Paper 

In this paper we found empirical evidence that points out factors to successfully use a Mastery 
Learning scheme in a Probability and Statistics class, using an LMS as delivery platform of the 
methodology. After analyzing the records of 35 students, we found that the number of attempts 
each student rehearse the activities assigned under the Mastery Learning methodology, as well as 
the performance in these activities, are strongly related with the performance level of the student 
in an exam of the same topics. In contrast, the amount of time elapsed since the activities are 
delivered and the exam is taken has no significant effect on the student's performance. As a 
conclusion, we infer that successful use of Mastery Learning most encourage the students to 
practice the activities until a high grade is obtained, with the addition of maximizing the number of 
attempts performed, even a high grade was already obtained. © 2019 IEEE. 
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Fast laplacian of gaussian edge detection algorithm for quantum images 

Yuan S., Venegas-Andraca S.E., Zhu C., Wang Y., Mao X., Luo Y. 

Conference Paper 

Quantum image processing, which is the application of quantum theory in image processing, has 
attracted increasing attention in recent years. In this paper, we propose a framework of Laplacian 
of Gaussian (LoG) edge detection algorithm for quantum images. The LoG is commonly employed 
as a second-order edge detector in image processing. Firstly, discrete LoG mask is obtained from 
the continuous Gaussian operator within certain detection error. Secondly, filter the quantum 
image with the LoG mask. Thirdly, to obtain the edge image, the searching for zero-crossing point 
of the filtered image is proposed. Finally, the time complexity is analyzed, which shows that this 
quantum LoG operator has polynomial-time complexity. © 2019 IEEE. 
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Feed Forward Classification Neural Network for Prediction of Human 
Affective States Using Continuous Multi Sensory Data Acquisition 

Rico A., Garrido L. 

Conference Paper 

Machines that are able to recognize and predict human affective states or emotions have become 
increasingly desirable over the last three decades [10]. This can be attributed to their relevance to 
human endeavors accompanied by the ubiquity of computing devices and an increasing trend for 
technology to be ever more present and engrained in people’s daily lives. There have been 
advancements in AI applications that are able to detect a person’s affective states through the use 
of machine learning models. These advancements are mostly based on architectures that take as 
inputs facial expression image data instances or highly specific sensor data, such as ECG or skin 
conductivity readings. The problem with these approaches is that models are not being designed 
with capabilities to receive, and modularly add multiple sensory inputs, therefore failing to 
operate and deal with the differences that exist on how individuals experience emotions. The 
present publication proposes a methodology consisting of a continuous multi sensory data 
acquisition process, and the construction of a feed forward classification neural network with 
three, 200 neuron, hidden layers. Experimentation was carried out on six different subjects, 
collecting over 100 h of data points containing environmental and personal variables such as 
activity (accelerations), light exposure, temperature and humidity. A different model was trained 
for each one of the subjects for 60–1500 epochs, yielding individual prediction accuracies, on test 
sets, of 82(%)–95(%). © Springer Nature Switzerland AG 2019. 
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First-year engineering students engagement by hands-on experience with 
star wars robotics 

Lara-Prieto V., De La Cruz-Hinojosa J., Arrambide-Leal E.J., Palomera-Palacios F., Ruiz-Cantisani 
M.I., Campos-Sandoval J.M. 

Conference Paper 

Applied Academics is both a trend within pioneering educational institutions as well as a demand 
from the current generations of students at all levels. The first semesters of an engineering 
curricula focus on developing a solid theoretical basis in Mathematics, Physics and Programming 
before becoming immersed in practical projects. Therefore, first-year engineering students usually 
struggle to visualize the practical applications of their studies. Advancing towards an educational 
model based on competencies, the following workshop was an effort to increase engineering 
students' engagement and to launch their development at a first stage. This interactive workshop 
was designed and implemented in an introductory engineering course where students were able 
to understand how a Star Wars BB8 commercial prototype droid is built and how it works. This 
droid worked as a great example of a well-known robot that integrates the different disciplines of 
the engineering programs involved in the workshop: Mechanical, Industrial, Automotive, Electrical, 
and Mechatronics. More than 600 freshmen took this workshop, which resulted in satisfactory 
outcomes. Results suggest that this kind of activity will prevent the abandonment of engineering 
studies. Students were really engaged in the workshop and showed curiosity and interest in 
understanding what was inside the famous robot and how it worked, given its innovative design. 
The students enjoyed the experience and realized the main differences between the engineering 
disciplines involved according to their application in this practical example. This workshop also 
helped them to reaffirm their decision on an Engineering Major and to motivate them to become 
skilled to be able to create this kind of technology. © 2019 IEEE. 
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Five Management Pillars for Digital Transformation Integrating the Lean 
Thinking Philosophy 

Romero D., Flores M., Herrera M., Resendez H. 

Conference Paper 

This paper discusses Five Management Pillars for Digital Transformation integrating the Lean 
Thinking Philosophy. It proposes a Digital Lean Transformation Framework where its five 
management pillars - (Digital) Strategic Management, Processes (Re-)Engineering Management, 
(Digital) Technology Management, Change (People) Management, and (Digital) Risk Management - 
are enriched with lean practices and tools in order to support a digital transformation journey. A 
case study is also presented as a validation mechanism for the proposed framework, 
demonstrating its capability to enable process-culture-technology alignment, which is a key 
enabler for success in any digitalization initiative. © 2019 IEEE. 
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Formulation and characterization of oil-in-water microemulsions for 
enhanced solubility and stability of curcumin [Formulación y caracterización 

de microemulsiones aceite-en-agua para incrementar la solubilidad y 
estabilidad de curcumina.] 

Robles L.E.R., Domínguez M.S., Escobar F.G. 

Conference Paper 

Curcumin is a natural pigment found in turmeric, a perennial member of the Zingiberaceae family 
cultivated in southeast Asia, where it has been used since ancient times in natural therapies. 
Turmeric's rhizome, contains a group of natural pigments called curcuminoids, which make up 
from 2 - 6% of the stem and are responsible its characteristic yellow - orange coloration. The three 
pigments contained in turmeric are curcumin, demethoxycurcumin and bisdemethoxycurcumin, 
with curcumin being the most abundant of the three at 77% of the overall average amount of the 
curcuminoids present in turmeric. These compounds have demonstrated antioxidant, 
antiinflamatory and anticarcinogenic properties with potential therapeutic applications, but their 
low solubility in water and rapid metabolization has limited their incorporation in pharmaceutic 
and nutraceutic formulations. There are three main alternatives proposed to increase curcumin's 
solubility in water: its administration with adjuvants or compounds that will help increase 
curcumin's uptake, like piperine or turmeric oil; incorporation in polymeric nanoparticles that can 
be easily degraded by the body or its incorporation in liquid dispersions where, under the right 
conditions, preparation costs can be limited only to the dispersion's components. Microemulsions 
in particular are liquid dispersions with high solubilization potential and are composed of water, oil 
and a surfactant. They have an average droplet size of 2-50 nm and are thermodynamically stable, 
meaning they will remain disperse if the remains under the correct conditions. This study 
contemplates proposing and researching a new pseudoternary system employing an oil and 
nonionic surfactant already used in nutraceutic or pharmaceutir formulations in order to 
formulate oil-in-water microemulsions with potential anticarcinogenic activity. The solubility limit 
of curcumin on those dilution lines was ditermined first, then viscosity and electric conductivity 
measurements yielded information regarding the compositions where microstructure transitions 
occur, whereas studying the dispersions' mean droplet size on a set period proved the stability of 
the system even with curcumin dissolved. Finally, the mixtures were evaluated on their capacity to 
remain stable on the presence of cell culture medium and their citotoxic activity on a carcinogenic 
cell line, with the curcumin-loaded microemulsions inhibiting cell growth completely at curcumin 
concentrations up to 9 μg/mL. Summarizing, curcumin-loaded microemulsions were formulated 
with the ternary system comprised of Water:Butyl (-) lactate:Brij® O10. The pseudoternary system 
was characterized by studying curcumin's solubility in the microemulsions, their viscosity, electric 
conductivity, mean droplet size, stability and citotoxic activity on carcinogenic cells in order to 
incorporate the formulations into future nutraceutic and pharmaceutic therapies that may better 
harness curcumin's beneficial properties. © 2019 Latin American and Caribbean Consortium of 
Engineering Institutions. All rights reserved. 
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Fostering specific dispositions of critical thinking for student engagement in 
engineering 

Caratozzolo P., Alvarez-Delgado A., Hosseini S. 

Conference Paper 

Recent international reports highlight the need for developing engineering students' soft skills to a 
greater degree for the Fourth Industrial Revolution. In particular, critical thinking and creativity are 
the main focus as their enhancement were found to be difficult when using traditional logical-
scientific approaches in engineering. In this study, we investigate different methods of fostering 
specific dispositions of critical thinking in engineering students that could enhance student 
intellectual engagement. These attributes are namely: (i) self-awareness; (ii) open-mindedness; 
(iii) attentiveness towards different situations, and (iv) broad perspective view. To achieve these 
objectives, two different activities -dialogue seminars and online discussion boards- were 
incorporated into the classroom. In order to evaluate the effectiveness of the approach, rubrics 
designed with critical thinking frameworks were used. The results obtained show the chosen 
cognitive tools can be highly effective for the development of higher ordered thinking skills. © 
2019 IEEE. 
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Fragment-aided recognition of images under poor lighting and additive 
impulse noises 

Kalashnikov V., Avramenko V.V., Demianenko V.N., Kalashnykova N. 

Conference Paper 

On the base of the first-order integral disproportion functions, two algorithms recognizing 
fragments of standard images are proposed. Due to the disproportion functions techniques, the 
algorithms have special advantages when processing poorly lighted images, as well as with signals 
transmitted in the presence of additive impulse noises. © 2020 The Authors. Published by Elsevier 
B.V. 
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Framework for promoting social interaction and physical activity in elderly 
people using gamification and fuzzy logic strategy 

Mendez J.I., Ponce P., Meier A., Peffer T., Mata O., Molina A. 

Conference Paper 

Elderly people commonly face health problems related to their sedentary life. Thus, their physical 
strength, mental capability, and motor skills are decreasing. Moreover, overweight and physical 
problems are becoming a serious health problem around the world. On the other hand, they suffer 
from the social isolation that directly affects their physical and mental health. Gamification for 
elderly people emerges to motivate them to exercise and socialize with their peers, through social 
interaction on mobile devices. Nevertheless, the complexity for elderly people, regarding the 
interface usage and the installation procedures, may cause usability and adoption problem. Hence, 
they have stopped using the gamification systems, so the gamification strategies do not engage 
them. Then, this paper proposes a framework to teach, engage, and promote physical and social 
activity in elderly people; besides, the proposed interface could help to solve usability and 
functionality problems with connected thermostats. The first step is to create knowledge base by 
collecting information from elderly people, such as their personality characteristics, and 
gamification elements; these characteristics are used to design the gamification strategy for 
elderly people. Then, the second step is based on a fuzzy logic system, which provides the 
gamification elements suitable for each type of elderly people. Finally, the third step is to develop 
a tailored Human Machine Interface (HMI), which is deployed into a connected device. As a result, 
a mock-up of a gamified connected thermostat interface device, for grown people is presented to 
assess the proposal with elderly people. © 2019 IEEE. 
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From craftsmen into engineers during undergraduate education 

Juárez E., Fernández E., Velázquez J., Aldeco-Pérez R., Rodríguez L., Del Rio A., Robinson C. 

Conference Paper 

The software development industry has an urge for trained software engineers capable to deliver 
successful software projects. To be successful, software projects require engineers with discipline 
on the application of sound engineering practices. Those practices are usually learnt after 
engineers have spent years working in the industry, resulting in a low percentage of successful 
projects. In this paper we propose a challenge-based learning experience that develops such 
sound engineering practices and discipline during undergraduate studies, therefore, guaranteeing 
that the rate of successful projects where the engineers will participate will be higher, as they 
have acquired the competencies to deliver such projects. © 2019, Springer Nature Switzerland AG. 
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Fuel consumption estimation model based on driving cycle's characteristic 
parameters 

Quirama L., Giraldo M., Gómez J., Restrepo A. 

Conference Paper 

The main cause of this difference between different type approval test is the use of driving cycles 
(DCs) that only represent the driving patterns of a specific region. Therefore, the results of fuel 
consumption and vehicle emissions obtained under this test cannot be generalized to multiple 
regions. To reduce this difference local DCs have been developed. However, simulating these local 
DCs under the conditions and with the infrastructure required for a type approval test is not 
always possible due to the high cost of the equipment and the availability of this type of facilities. 
This study developed a fuel consumption estimation model (FCEM) that predicts how much fuel is 
used by a light duty vehicle when it is tested under the operating conditions of a local driving cycle 
if the last is implemented in a type approval test. In the FCEM the operating conditions of the local 
DCs are represented by widely used metrics called characteristic parameters (CPs). The FCEM 
model was built from the fuel consumption and fuel economy data of 20 vehicle models operating 
under the driving cycles frequently used in the type approval test procedures, such as: FTP-75, 
HWFET, UDDS, EDC, EUDC, NEDC, JC08 y JC10-15. An estimation model was developed for five 
engine displacement intervals (<1.6 L, 1.7 L - 2.0 L, 2.1 L - 2.5 L, 2.6 L - 3.0 L and > 3.1 L). The FCEM 
showed an adjusted correlation coefficient (R^2) between fuel consumption and the proposed CPs 
greater than 99%. Moreover, the P-value and the variance inflation factor (VIF) of the selected CPs 
are less than 0.05 and 4.0, respectively. These guaranteed the significance and independence of 
the CPs used to predict the fuel consumption. The predicted results of fuel consumption for a 
vehicle with an engine displacement lower than 1.6 L were compared with the experimental 
results of fuel consumption obtained using the gravimetric method while a local DC was simulated 
in a roller dynamometer. The differences between the results of the proposed estimation model 
and that fuel consumption measured experimentally in the laboratory is less than 7%. © ECOS 
2019 - Proceedings of the 32nd International Conference on Efficiency, Cost, Optimization, 
Simulation and Environmental Impact of Energy Systems. All rights reserved. 
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Fuzzy logic smart electric manager for building energy efficiency 

Ramirez M.A., Cruz P.P., Gutierrez A.M. 

Conference Paper 

The new electrical grid paradigm with the inclusion of technological advances in generation, 
distribution, and consumption phases allows a more dynamic and interactive network for all 
stakeholders. Nevertheless, the complexity to model this interaction among electrical grid users 
and service providers leads to a lack of appropriate simulation tools to deal with the evolving 
electrical grid and the stochastic behavior of the end users, affected by energy price fluctuations, 
user preferences, and resource performance. Besides the lack of technological tools which help 
the end user to modify its consumption patterns by taking advantage of the electricity market and 
proper management of resources, impede a proper analysis and forecasting of scenarios where 
these tools may face the inherent uncertainty in energy consumption and renewable generation. 
Therefore, it is proposed a simulation framework to monitor and control the electrical 
consumption of a group of users with similar electrical load profile but different preferences and 
consumption patterns, through a flexible load scheme and flexible user behavior scheme based on 
fuzzy logic, in order to emulate the electrical grid of a building with own distributed energy 
resources and enhance the energy efficiency by modifying users electrical behavior. A case study is 
shown where the implementation of a virtual manager advises the end users and controls a set of 
flexible loads in order to reduce energy consumption in a building within a Mexican pricing 
scheme. © 2019 IEEE. 
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Fuzzy modeling for uncertain nonlinear systems using fuzzy equations and Z-
numbers 

Jafari R., Razvarz S., Gegov A., Paul S. 

Conference Paper 

In this paper, the uncertainty property is represented by Z-number as the coefficients and 
variables of the fuzzy equation. This modification for the fuzzy equation is suitable for nonlinear 
system modeling with uncertain parameters. Here, we use fuzzy equations as the models for the 
uncertain nonlinear systems. The modeling of the uncertain nonlinear systems is to find the 
coefficients of the fuzzy equation. However, it is very difficult to obtain Z-number coefficients of 
the fuzzy equations. Taking into consideration the modeling case at par with uncertain nonlinear 
systems, the implementation of neural network technique is contributed in the complex way of 
dealing the appropriate coefficients of the fuzzy equations. We use the neural network method to 
approximate Z-number coefficients of the fuzzy equations. © Springer Nature Switzerland AG 
2019. 
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Gamification and communication: An applied experience in a professional 
competencies development workshop 

Guevara B.N.S., López A.A. 

Conference Paper 

This paper presents the experience of implementing gamification and using the application, 
'Remind,' in a competency workshop to prepare university students of diverse careers for the full-
time professional practices that they are about to enter. This experience was implemented in two 
parts: one for the gamification, using the theme of 'secret agents' during three academic periods; 
and another in one academic semester for the use of the 'Remind' application to strengthen the 
communication between teacher and student. This latter part came as a result of student 
feedback during the gamification phase. © 2019 IEEE. 
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General formula for aspheric collimator lens design free of spherical 
aberration 

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

Conference Paper 

We present the general formula to generated aspheric collimator lens free of spherical aberration 
and astigmatism. The presented formula describes the second surface of the aspheric singlet such 
as it correct the spherical aberration generated and astigmatism by the first surface of the singlet. 
© 2019 SPIE. 
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General formula of the refractive telescope design free spherical aberration 

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

Conference Paper 

We present a general analytic and close-form formula to determine the shape of a surface that 
corrects the spherical aberration generated by an arbitrary number of preceding surfaces in a 
refractive telescope. © SPIE 2019. 
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General formula to design freeform collimator lens free of spherical 
aberration and astigmatism 

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

Conference Paper 

We present the general formula to generated freeform collimator lens free of spherical aberration 
and astigmatism. The presented formula describes the second surface of the freeform singlet such 
as it correct the spherical aberration generated and astigmatism by the first surface of the singlet. 
© SPIE 2019. 
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Geochemical characterization of components of the groundwater flow 
system in the basin of Mexico 

Olea-Olea S., Escolero O., Mahlknecht J. 

Conference Paper 

More than 21 million people live within the Basin of Mexico. Water is the main concern of this 
large population, where groundwater has been intensively exploited, leading to subsidence and 
fracturing of the ground. It is for this reason that it's very important to understand the behavior of 
groundwater flow system components. This knowledge can help to more effectively manage water 
use and conserve the recharge zones. The main purpose of this study is to identify and 
characterize the components of groundwater flow system. Cluster analysis was used to classify 
303 groundwater samples into groups. The groups show that chemical concentrations increase 
along the trajectories of groundwater flow. We describe these groups and identify three 
components in the flow system; the upper zone, the intermediate zone and the inferior zone. 
Different water management policies are suggested for each system component, because they 
have different response times to the actions taken in their use and conservation. © The Authors, 
published by EDP Sciences, 2019. 
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GOAL: Generating learning opportunities in logistics 

Pacheco-Velázquez E.A., Aguilar-Avalo M. 

Conference Paper 

'Generating learning opportunities in logistics' (GOAL Project, for its acronym in Spanish), 
represents the effort of a group of professors in the logistics area of Tecnologico de Monterrey 
(Mexico) to disseminate and make more fun the learning of logistical concepts. To do this, the 
group created an online consulting platform for students to find help in topics, exercises to 
practice and receive immediate feedback about their level of learning. Based on a business 
simulator called 'LOST' (Logistic Simulator), students have been able to create strategies, manage 
interfaces and understand the constraints of different logistical systems. In the semester from 
August to December 2017, the Optimization Models course utilized this online platform. It was 
created with four main objectives: 1) explore new communication and information technologies 
that promote flexible, adaptable learning; 2) help students detect opportunities for improvement 
in their learning and skills; 3) motivate the students to commit themselves to their self-learning; 
and, 4) explore different support tools that help the students reflect on their learning process. 
After three semesters of using this online platform, the results are quite favorable: 1) a vast 
majority of students are satisfied with the various supports in the platform (98%); 2) a large 
percentage of students would like all logistics courses to include similar supportive material (92%); 
3) the degree of student motivation increased when measured against traditional courses; 4) the 
average grades improved; 5) the percentage of students failing the subject decreased, and 6) 
students (mostly) felt more committed to their learning. © 2019 IEEE. 
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Grey-Fuzzy Approach to Support the Optimisation of the Shot Peening 
Process 

Solis-Cordova J., Roblero-Aguilar S., Almanza-Ortega N., Solis-Romero J. 

Conference Paper 

Materials for aerospace industry such as aluminium alloys are of prime use in a variety of 
components. Performance and reliability of these components and structures mostly lie down on 
the fatigue resistance among other structural characteristics. Shot peening processing is widely 
employed to improve the fatigue properties. However, proper selection and control of peening 
factors (parameters) is needed to ensure that peening effects became beneficial rather than 
detrimental. The present study focuses on finding optimal peening parameters by considering 
multiple performance characteristics using grey fuzzy methodology. Adaptive neuro-fuzzy 
inference system (ANFIS) approach was used to investigate the effects of the input parameters, 
namely, shot type, coverage and incidence angle on the performance parameters, i.e. residual 
stresses, work hardening and stress concentrations. A confirmation test in terms of fatigue 
resistance was also carried out to validate the results from which and improvement was obtained. 
© Springer Nature Switzerland AG 2019. 
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Hands-on: Challenges in a summer of industrial immersion 

Vasquez Lopez V., Sandoval Benitez G., Schiavon Monroy A., Espinoza Cristerna E.E. 

Conference Paper 

This document describes the experience acquired by applying several challenges in the Company 
Bohn Mexico. The challenges are related to the Automation and Control area. This project 
provides the opportunity for Mechatronics students to work in a total immersion course in 
summer, solving real problems. The student team, with the support of the academic mentors and 
the company's engineers, investigate the problems, propose solutions and implement them. In the 
final evaluation, they present their results before a committee made up of managers and mentors 
of the company. This way of working that involves students directly with the industry creates a 
win-win relationship for students, professors and companies. © 2019 IEEE. 
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High School Students' Perceptions about Biology, Related Influence of Factors 
and Players 

Dominguez A., Hernandez I., Beltran-Sanchez J. 

Conference Paper 

Research about students' viewpoints regarding STEM fields mostly address two target groups: 
physics/mathematics/engineering areas and undergraduate students. The purpose of this paper is 
to explore 9th-grade students' perceptions about biology and some of the factors and players that 
influence them in pursuing an academic or professional career in these fields of knowledge. A 13-
item survey graded on a 5-point Likert scale was administered to 350 Mexican students from two 
states, Chiapas and Nuevo Leon, as part of a broad research project that aims to determine which 
factors and players influence the perceptions of teenagers, from a gender perspective, about 
STEM fields. Results show statistically significant differences among group participants in the 
perceptions of the value of biology to their academic futures (T-Test, p=0.035) between genders in 
the state of Nuevo Leon (T-Test, p=0.037, 0.083). Results also show significant correlation between 
parents' levels of education and students' self-efficacy (Pearson correlations). Conclusions drawn 
from this paper discuss the relatedness of teenagers' STEM perceptions and their academic and 
professional futures with respect to gender, geographic residency, family and self-efficacy. The 
research also highlights the need for a profound comprehension of students' appreciation for 
science, technology, engineering and mathematics. © 2019 IEEE. 
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Higher education for social entrepreneurship in the quadruple helix 
framework: Co-construction in open innovation 

García-González A., Ramírez-Montoya M.S. 

Conference Paper 

The processes of innovation that organizations of the knowledge society need to implement are 
often oriented towards achieving higher levels of well-being, benefits for society, sustainable 
development, etc. Higher education institutions maintain a relevant role in this context because of 
the impact they can generate from establishing linkage projects; these can be established from 
paradigms such as open innovation and the quadruple helix model. Thus, the training models of 
higher education institutions must be aligned with the type of human capital that society requires, 
that is, people with innovation and entrepreneurial competencies that impact on social benefits 
for the community. The purpose of this document is to present the current status of a doctoral 
thesis research plan regarding the development of competencies for social entrepreneurship from 
the linkage in higher education institutions. To comprehensively understand the research problem, 
a literature review is presented, as well as a mixed-methods study with a sequential, concurrent 
design to collect qualitative and quantitative data. The results are expected to set guidelines to 
propose a training model for the development of social entrepreneurship competencies from 
linking projects. The progress of this research accounts for contributions of the theoretical 
framework and a first look at the method. © 2019 ACM. 
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Hyper-heuristics Reversed: Learning to Combine Solvers by Evolving Instances 

Amaya I., Ortiz-Bayliss J.C., Conant-Pablos S., Terashima-Marin H. 

Conference Paper 

It is common to find that training of selection hyper-heuristics is done perturbatively. The process 
usually starts with a random selection module and iterates over a set of instances until finding 
appropriate values for such module. In this work, however, we present a model for creating 
selection hyper-heuristics constructively. To achieve so, we use a set of instances evolved for such 
a task. For each low-level heuristic, we evolved a set of problem instances that are more easily 
solvable by that particular heuristic (compared to the other ones). Each group contains instances 
easily solvable with the corresponding heuristic but not with the remaining ones. Thus, our model 
creates its selector by calculating the centroid of each group. For doing so, the model defines a 
rule that maps said centroid to one corresponding action (in this case, a low-level heuristic). To 
test our approach, we select the one-dimensional Bin Packing Problem and set four target 
performance levels (which we refer to as deltas) for instance generation. Then, we analyze all the 
possible combinations of deltas. We study how performance of the generated hyper-heuristics 
shift when they are created using a different number of instances. Our data shows the feasibility 
of creating a hyper-heuristic under the stated conditions. Effectiveness of the model depends on 
the deltas used though we observed that higher deltas are useful while lower deltas are not. For 
example, when considering a delta level of 2.0, our method produced hyper-heuristics with an 
accumulated average waste 12% lower than that of the best heuristic. But, for a delta level of 0.5, 
it became impossible to outperform the heuristics. © 2019 IEEE. 
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Impact of Active and Challenge Based Learning with First Year Engineering 
Students: Mini Drag Race Challenge 

Arrambide-Leal E.J., Lara-Prieto V., Garcia-Garcia R.M., Membrillo-Hernandez J. 

Conference Paper 

In the last decades, technology has revolutionized our world and our way of living. Universities and 
their educational models are facing a big challenge: Technology is changing and evolving in an 
exponential way. The big question is how can educational models also evolve to prepare graduates 
with the proper skills needed for a changing technological world? Since 2013, Tecnológico de 
Monterrey has been implementing its Tec21 Educational model based on flexible programs on 
how, when and where the learning occurs and the use of Active and Challenged Based Learning 
with the goal of developing disciplinary and transversal (cross-curricular) competencies. This study 
shows the results of a Mini Drag Race Challenge for first-year engineering students of the 
Mechanical and Mechatronics Engineering programs at Tecnológico de Monterrey, Campus 
Monterrey. The challenge's objective is for a group of students to design and build a car and race it 
along a straight-line track in the shortest possible time. The development of two soft transversal 
competencies were chosen with this challenge: Critical Thinking, and Problem Solving. These two 
soft skills are necessary for any graduate student. Results showed that students were satisfied and 
engaged with the learning approach of the Mini Drag Race Challenge and identified the 
importance of these two soft skills in solving real-life problems as future engineers. This active and 
challenge based learning approach takes the student outside of the traditional way of learning into 
a hands on experience, promoting a higher order of thinking and with the aim of developing skills 
and competencies that will prepare them for their engineering professional lives. © 2019 IEEE. 

Arrambide-Leal E.J., Lara-Prieto V., Garcia-Garcia R.M., Membrillo-Hernandez J., (2019). Impact of Active and 
Challenge Based Learning with First Year Engineering Students: Mini Drag Race Challenge. Proceedings of: 
the 2019 IEEE 11th International Conference on Engineering Education, ICEED 2019, pp. 20-25, Institute of 
Electrical and Electronics Engineers Inc., ISBN: 9781728134604.



Implementation of a Virtual Reality rendered in Portable Devices for 
Strabismus Treatment based on Conventional Visual Therapy 

Cepeda-Zapata L.K., Romero-Soto F.O., Diaz De Leon V.A., Roa-Huertas J.L., Naal-Ruiz N.E., Ibarra-
Zarate D., Alonso-Valerdi L.M. 

Conference Paper 

In order to propose alternative treatments for strabismus, conventional visual therapies 
implemented in VR, which could be rendered in portable devices for pediatric strabismus 
treatment is proposed in this paper. In comparison with other virtual environments for visual 
correction proposes, the proposed system is based on conventional visual therapies for amblyopia 
and strabismus treatment. Three fundamental visual therapeutic exercises were considered in the 
present proposal: (1) Brock cord, (2) approach technique, and (3) convergence and divergence. 
The first exercise, Brock Cord, has the purpose of improving the binocular fixation for exotropia 
and esotropia. The second exercise pursues to normalize the Cerebral Perfusion Pressure by an 
approach technique. The third exercise known as fusion of eccentric circles, aims vision training by 
converging and diverging objects at specific distances. Before a clinical application, it was 
paramount important to guarantee system simplicity and versatility for both clinicians and infant 
patients. Therefore, the user experience evaluation of a sample of 45 students between 17 and 28 
years old was undertaken. The system proposed in this paper achieved a pragmatic quality above 
average (1.73), a parameter that reflects simplicity and versatility. In addition, the present VR 
system displayed attractiveness (2.03) and hedonic (1.90) qualities above average. Then, it is 
expected that end-users will follow the visual exercise program. © 2019 IEEE. 
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Improving creative thinking in engineering students through ART 
appreciation 

Caratozzolo P., Alvarez-Delgado A., Hosseini S. 

Conference Paper 

Creativity thinking is a metacognitive process that allows not only complex problem solving but 
also a high degree of innovation that future engineers would need to perform disruptive tasks 
successfully. Given the difficulty that comes with the enhancement of a creative perspective using 
logical-scientific modality of thought, a need arises to consider disruptive innovations in teaching-
learning approaches for new engineering programs. In this study, engineering students were given 
necessary trainings in creative thinking techniques in order for them to comply with: (i) acquiring 
competencies for a high degree of innovation; (ii) exploring through directions unknown and 
potentially risky and, (iii) embracing contradictions and integrating divergent perspectives and 
ideas. Different cognitive theories were used, specifically adapted for engineering students: firstly, 
theory of cognitive functioning and development of thoughts via artistic-narrative modality was 
taken into consideration. Secondly, the theory of mind development for integrating education 
across subjects were used as the basis of this study. The research was conducted using an 
experimental methodology with a sample size of 168 engineering students. To assess creative 
thinking competencies in a broad range of engineering work activities, the VALUE rubrics of the 
American Association of Colleges and Universities, AAC&U, were applied. The obtained results 
have shown that the designed approach promoted both desired abilities, a better understanding 
of scientific concepts among engineering students and also a higher capability to transform ideas 
and solutions into entirely new forms. © American Society for Engineering Education, 2019. 
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Improving Hyper-heuristic Performance for Job Shop Scheduling Problems 
Using Neural Networks 

Lara-Cárdenas E., Sánchez-Díaz X., Amaya I., Ortiz-Bayliss J.C. 

Conference Paper 

Job Shop Scheduling problems have become popular because of their many industrial and practical 
applications. Among the many solving strategies for this problem, selection hyper-heuristics have 
attracted attention due to their promising results in this and similar optimization problems. A 
selection hyper-heuristic is a method that determines which heuristic to apply at given points of 
the problem throughout the solving process. Unfortunately, results from previous studies show 
that selection hyper-heuristics are not free from making wrong choices. Hence, this paper explores 
a novel way of improving selection hyper-heuristics by using neural networks that are trained with 
information from existing selection hyper-heuristics. These networks learn high-level patterns that 
result in improved performance concerning the hyper-heuristics they were generated from. At the 
end of the process, the neural networks work as hyper-heuristics that perform better than their 
original counterparts. The results presented in this paper confirm the idea that we can refine 
existing hyper-heuristics to the point of being able to defeat the best possible heuristic for each 
instance. For example, one of our experiments generated one hyper-heuristic that produced a 
schedule that reduced the makespan of the one obtained by a synthetic oracle by ten days. © 
Springer Nature Switzerland AG 2019. 
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Improving the dense trajectories approach towards efficient recognition of 
simple human activities 

Camarena F., Chang L., Gonzalez-Mendoza M. 

Conference Paper 

Action recognition has been highlighted by its implications on issues of security and integrity. 
However, although the dense trajectory method has achieved outstanding results, its 
implementation is associated with a high computational cost, creating the need for faster methods 
if we want to use these methods to protect our safety and integrity in real-Time systems.In this 
work, we explore the subject keypoints estimation to create what we call action recognition by key 
trajectories, which is a faster version of the dense trajectories approach. We tested our proposal 
on the KTH and UCF11 datasets and got as a result that our proposal recognizes subject actions in 
videos eight times faster with comparable results to the dense trajectories approach. i.e., 94.20% 
for the Key Trajectories compared to 95.65% of the dense trajectories in the KTH dataset and 
80.66% for the Key Trajectories compared to 84.08% of the dense trajectories in the UCF11. © 
2019 IEEE. 
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Influence of Instance Size on Selection Hyper-Heuristics for Job Shop 
Scheduling Problems 

Garza-Santisteban F., Cruz-Duarte J.M., Amaya I., Ortiz-Bayliss J.C., Enrique Conant-Pablos S., 
Terashima-Marin H. 

Conference Paper 

Hyper-heuristics stand as a novel tool that combines low-level heuristics into robust solvers. 
However, training cost is a drawback that hinders their applicability. In this work, we analyze the 
effect of training with different problem sizes, to determine whether an effective simplification 
can be made. We train selection hyper-heuristics for the Job Shop Scheduling problem through 
Simulated Annealing. Results from preliminary experiments suggest that the aforementioned 
simplification is feasible. To better understand such an effect, we carry out experiments training 
on two different instance sizes, 5 × 5 and 15×15, while testing on instances of size 15 × 15. Our 
data show that hyper-heuristics trained in small-sized instances perform similarly to those trained 
in larger problems. Thus, we discuss a possible explanation for this effect. © 2019 IEEE. 
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Intelligent navigation of linked data with a graphical interface based on 
semantic similarity 

Fonseca-Ortiz P., Ceballos H.G. 

Conference Paper 

Semantic Web Technology proposes the use of linked data and ontologies as a mean for providing 
meaning to information. Even though several tools for the analysis and visualization of linked data 
exist, these tools require a lot of specialized knowledge to fulfill a purpose. Additionally, this 
complexity hardens its use for non-experienced users therefore limiting semantic web 
applications. This paper describes a tool that combines the use of a recommendation system and 
an intuitive dynamic user interface for navigating linked data. The tool guides the user to find 
resources of interest by highlighting those related to his search intention. This is, the platform 
learns on the fly the user interest and makes recommendations based on the connections 
between resources. © 5th International Conference of the Virtual and Augmented Reality in 
Education, VARE 2019. All rights reserved. 
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Interpreted execution of business process models on blockchain 

Lopez-Pintado O., Dumas M., Garcia-Banuelos L., Weber I. 

Conference Paper 

Blockchain technology provides a tamper-proof mechanism to execute inter-organizational 
business processes involving mutually untrusted parties. Existing approaches to blockchain-based 
process execution are based on code generation. In these approaches, a process model is 
compiled into one or more smart contracts, which are then deployed on a blockchain platform. 
Given the immutability of the deployed smart contracts, these compiled approaches ensure that 
all process instances conform to the process model. However, this advantage comes at the price of 
inflexibility. Any changes to the process model require the redeployment of the smart contracts (a 
costly operation). In addition, changes cannot be applied to running process instances. To address 
this lack of flexibility, this paper presents an interpreter of BPMN process models based on 
dynamic data structures. The proposed interpreter is embedded in a business process execution 
system with a modular multi-layered architecture, supporting the creation, execution, monitoring 
and dynamic update of process instances. For efficiency purposes, the interpreter relies on 
compact bitmap-based encodings of process models. An experimental evaluation shows that the 
proposed interpreted approach achieves comparable or lower costs relative to existing compiled 
approaches. © 2019 IEEE. 
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Intra-Train Connectivity Analysis to Enable Context Aware Passenger 
Environments 

López-Iturri P., Aguirre E., Batista E., Celaya-Echarri M., Azpilicueta L., Solanas A., Falcone F. 

Conference Paper 

Rail transportation is evolving in order to provide enhanced user experience, with the aid of 
enabling context aware environments, in order to provide multiple services, such as passenger 
information, entertainment, guidance/assistance or location-based marketing. Wireless systems 
play a key role in such service provision. In this work, wireless channel analysis for intra-wagon 
communications will be analyzed, as a function of network topology, indoor wagon characteristics 
and different wireless systems to be employed. The results provide radio planning analysis which 
in turn derive in system level indicators, which aid in the definition of quality of service and quality 
of experience metrics. © 2019 IEEE. 
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Knowledge generation in higher education institutions 

Lozoya-Santos J.D.J., Guajardo-Leal B.E., Vargas-Martínez A., Molina-Gaytán I.E., Román-Flores A., 
Ramirez-Mendoza R., Morales-Menendez R. 

Conference Paper 

Higher education institutions have a significant role in the development of the economy of any 
society. Its primary goal should lie in the generation, transfer, and application of knowledge. The 
institutions that take their role in this complex task seriously will achieve closer ties of dynamic 
collaboration and will be able to compete with other economies. This research addresses the 
mission, function, and challenges of curriculum and studies plan design and development in higher 
education institutions, to present a model proposal to foster articulated curricula between 
academic institutions and society. © 2019 IEEE. 
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Laboratory of Intelligent Operational Decisions: A Proposal for Learning 
Digital and Smart Manufacturing Concepts 

Villagomez L.E., De Jesus Solis-Cordova J., Vasquez V., Batres R., Molina A., Velilla A., Amaro J., 
Esparza G., Cruz N. 

Conference Paper 

This paper describes the use of different industrial automation tools, manufacturing systems and 
PLM software to create an exploratory laboratory. This will be dedicated to learning several 
concepts surrounding Industry 4.0 through the use of activities and methodologies aimed at the 
understanding of smart manufacturing and digital manufacturing. This laboratory has been set up 
in collaboration with the German company Siemens (Industrial Automation and Industry Software 
departments), who provides support in the use of automation and PLM tools, and the Mexican 
company, Bocar Group which collaborates on the development of case studies. The case studies 
are part of several activities related to a final course project. Students will be guided using project-
based learnings teaching practices to achieve this task. © 2019 IEEE. 
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Laguerre-Gaussian self-trapped beams in optical lattices 

Cruz-Gomez M.A., Lopez-Aguayo D., Lopez-Aguayo S. 

Conference Paper 

We study families of self-trapped optical beams generated by Laguerre-Gaussian modes that 
constitute the stationary solutions of a pure local nonlinear Schrödinger equation with a potential 
described by a combination of also Laguerre- Gaussian functions and a harmonic term. The pure 
local nonlinear medium here studied resembles, up to a certain point, a strongly nonlocal medium 
allowing thus to make several connections between linear and nonlinear systems. We obtain the 
corresponding analytical expressions for some conserved quantities and we find that these modes 
can be stabilized provided they remain below of a level of power threshold. © Optics & Photonics 
International Congress 2019. 

Cruz-Gomez M.A., Lopez-Aguayo D., Lopez-Aguayo S., (2019). Laguerre-Gaussian self-trapped beams in 
optical lattices. Proceedings of: SPIE - The International Society for Optical Engineering, vol. 11141, SPIE, 
ISBN: .



Learning calculus with augmented reality and virtual environments 

Herrera L.M.M., Abalo M.A., Ordóñez S.J. 

Conference Paper 

In this paper, we present how spatial visualization skills can be developed in engineering students, 
using augmented reality and remote virtual environments in calculus courses. Two tools have been 
specifically developed for this purpose: AVRAM (Remote Virtual Environments for the Learning of 
Mathematics), which allows the visualization and manipulation of surfaces in a virtual three-
dimensional space and ARC (Augmented Reality in Calculus), which uses activity cards for each 
multivariable calculus topic. This paper describes the type of skills that can be developed with the 
use of these two apps in the dynamic visualization framework and presents some activities that 
have the purpose of developing logical thinking and problem solving and spatial abstraction skills. 
More than 1200 students have used these apps. The results of their use in calculus classes indicate 
an increase in students' engagement, visualization skills and a significant improvement in final 
grades. © 2019 Association for Computing Machinery. 
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Learning gains related to the use of mobile resources for undergrad physics 
courses 

Robledo-Rella V., Neri L., González-Nucamendi A., Noguez J. 

Conference Paper 

In this paper we present the results derived from a project aimed to study the learning gains 
obtained by undergrad engineering students that used two mobile learning resources (in video 
format). We conducted our study over a 6-year time interval applying pre-test and post-test 
instruments to both experimental groups (which used the mobile resources) and control groups 
(which did not). Our sample consisted of N = 793 students and we found that the experimental 
group obtained learning gains about 26% higher than those of the control group. We found this 
difference to be meaningful, with p-values around 0.022. Perception questionnaires applied to the 
control groups showed that most of the students consider that the use of mobile resources 
improved their concept-comprehension and helped them to develop their problem-solving skills. 
© 2019 IADIS Press. All rights reserved. 
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Learning physics with virtual environment 

Calderon R.R., Ruiz M.A.G. 

Conference Paper 

This article describes the creation of virtual environments and their use for the teaching of non-
Tangible or abstract concepts that are addressed in the courses of Electricity and Magnetism, in 
undergraduate programs. With this proposal, students can immerse themselves in virtual and 
interactive environments for the learning of concepts related to Electric Charge, Electric Field and 
Power Lines. In addition, you can interact with the elements of the environment and observe what 
happens when you change parameters or variables of it. We experimented with a group of 
students from the Tecnologico de Monterrey Campus Morelia in order to evaluate the simulator. 
From results it was observed that this tool helps the student to learn concepts that are non-
Tangible. In addition, given the total immersion in the virtual environment, the student focuses his 
attention completely on the activity, improving his learning. © 2019 IEEE. 
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Learning strategies and digital interventions: An analysis in the context of 
education for sustainable development 

Santillán-Rosas I.M., Heredia-Escorza Y. 

Conference Paper 

A future in which we can coexist with the environment in harmony. A future in which children can 
grow up healthy, happy, full of options and potential. Put simply: A sustainable future. How can 
digital learning strategies and interventions help shape and raise awareness about sustainable 
development? And how can online tools, such as Massive Open Online Courses (MOOCs) become 
better, more efficient and even more successful in reaching out to the general audience? In hopes 
of finding the answers to these questions, the present dissertation is of exploratory scope with 
mixed design, using both quantitative and qualitative approaches to hear the voice of the users 
and receive feedback on these questions. A pre-post survey was applied in Rive MOOCs relevant 
to the theme of sustainable development during the period of January 2019 to June of the same 
year. As a second part of the study, interviews are taking place with users who have both 
completed and abandoned the MOOC, in order to compare and contrast the opinion, perspective 
and advice these participants would provide for future MOOCs that would be designed to teach 
about sustainable development. So far, the progress achieved during this research shows that 
users would rather hear about real life cases rather than only theory, and that they would 
appreciate the involvement of more interactive and social media usage for the activities inside the 
course in order to share with their contacts how they are learning about sustainable development. 
© 2019 ACM. 
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LEGO® EV3 platform for STEM education in elementary school 

Ponce P., Molina A., Mata O., Baltazar G. 

Conference Paper 

In this paper, describes the implementation of a LEGO® robotic kit inside an elementary school. 
This platform was programmed using NI LabVIEW to create 26 different diligences used for STEM 
teaching with students from fourth to sixth grade. Such diligences covered mathematics and 
renewable energies topics that the students used to play and learn about the respective topics 
remarked by the school educational program. After using the robotic kit, every student answered 
a test that included questions regarding the topic treated. The evaluation of the student’s results 
was made using fuzzy logic through a NI LabVIEW interface. This program was evaluated in an 
elementary school in Mexico City, showing that the use of this platform helped secure their 
knowledge of the topics seen. © 2019 Copyright is held by the owner/author(s). 
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Lost: A serious game to develop a comprehensive vision of logistics 

Pacheco-Velazquez E., Palma-Mendoza J., Arana-Solares I., Cotera-Rivera T. 

Conference Paper 

Due to the globalization of markets, logistics has acquired enormous importance; daily, all 
companies make decisions in this area. On the other hand, there is a very poor offer of educational 
software in logistics. In this paper, we review a business game with a focus in decision making in 
the area of supply chain. Logistic Simulator (LOST, for short) is a serious game that allows students 
to develop and apply logistics concepts in a rapid and enjoyable manner. Thus permitting to 
understand the interfaces of different logistics topics. The game shows the participants the 
consequences of different decisions that are made through a number of key performance 
indicators, thus encouraging the identification of the main variables that must be assessed when 
making each decision. In summary, LOST represents a new way of developing and connecting 
logistics concepts. In addition, LOST triggers in students the motivation to investigate, develop and 
experiment with different strategies. The game has been used with undergraduate students from 
industrial engineering and business. The data obtained through surveys and the results obtained 
within the game, indicate that the motivation of students who have used this game increases 
significantly, and that they develop a better understanding of the issues related to operation 
management of companies. Accordingly, this article presents a description of the game and a 
number of relevant academic and motivational results. © The Authors, 2019. All Rights Reserved. 
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Mathematical Modeling in the Educational Field: A Systematic Literature 
Review 

Gutiérrez J.A., Gallegos R.R. 

Conference Paper 

For more than forty years, mathematical modeling has assumed great importance in the 
educational field. The growing interest in modeling is related to students' need to understand and 
use mathematics in daily life and the ineffectiveness of traditional mathematics teaching to 
achieve success. This strategy of focusing on real-world problems and bringing them to the world 
of mathematics so they can be solved has evolved from the increased interest in modeling. Based 
on several studies, researchers say that the method of teaching mathematics to students 
promotes and maintains the motivation for their learning and the study of professional careers 
related to science, technology, engineering, and mathematics. The purpose of this paper is to 
present the results of a literature review on mathematical modeling in the educational field. 
Information was obtained about authors with the greatest number of publications on the subject, 
the most cited articles, the journals with the greatest number of publications, and the types of 
participants in the studies analyzed. Classifications of the research articles reviewed were done in 
accordance with the theoretical perspectives of mathematical modeling and with their purpose in 
mathematics education. A total of 70 articles were analyzed from which it was found that 50% of 
the studies start with a theoretical educational theoretical perspective; the use of modeling as a 
vehicle to teach Mathematics was found in 96% of the studies; the other 4% consider modeling as 
a purpose. © 2019 ACM. 
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Measuring hippocampal neuroanatomical asymmetry to better diagnose 
Alzheimer's disease 

Martinez-Torteya A., Rodríguez-Cantú F.E., Rivera-Dávila M., Celaya-Padilla J.M., Tamez-Peña J.G., 
Alzheimer's Disease Neuroimaging Initiative 

Conference Paper 

Alzheimer's disease (AD) is the most common form of dementia, and an accurate diagnosis confers 
many clinical research and patient care benefits. The current research-setting criteria needs to 
consider at least one supportive biomarker before diagnosing a subject with AD, and brain atrophy 
measured using structural magnetic resonance is one of them. Yet, brain atrophy is currently 
defined using only volumetric information which could obviate localized morphological variations. 
We measured hippocampal neuroanatomical asymmetry from MR images of 417 subjects as a 
surrogate measurement of brain atrophy, anticipating that it would have a better sensitivity than 
volumetric information regarding differences between healthy controls and subjects with AD. 
Asymmetry was defined in terms of the overlapping voxels between left and right hippocampi 
after a co-registration process. We found a significant difference (p-value = 0.007) in 
discrimination power between hippocampal volume and neuroanatomical asymmetry. This result 
suggests that neuroanatomical asymmetry should be further studied to determine whether it 
could replace the current brain atrophy biomarker. © 2019 SPIE. 
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Measuring the developing of competences with collaborative 
interdisciplinary work 

González-Mendívil J.A., Rodríguez-Paz M.X., Caballero-Montes E., Garay-Rondero C.L., Zamora-
Hernández I. 

Conference Paper 

Assuring and measuring how a competence is developed in an academic ambience is not an easy 
task. This work presents an analysis of how a group of people acknowledges and evaluates how a 
collaborative and interdisciplinary approach around a specific problematic situation helps to 
develop a group of competences. The measuring of a competence has two actors: the first is the 
designer of the activity to develop such competence and the second is the performer of the 
activity. This work focuses on the second actor. In such case, the problematic situation was the 
design of a 3D interactive virtual environment to help people learn a simple task such as changing 
a flat tire. This work presents a qualitative analysis of how a sample of 37 students acknowledge 
the development of four competences according to four levels. These levels vary from basic to 
high achiever. The results indicate that the students acknowledge a high level of developing such 
competences, which proves that these type of activities are an important approach to help not 
only students but people in general to assure that they have achieved a certain level of a 
competence. © 2019 IEEE. 
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Mechanical behavior of lattice structures fabricated by direct light processing 
with compression testing and size optimization of unit cells 

Peto M., Ramirez-Cedillo E., Uddin M.J., Rodriguez C.A., Siller H.R. 

Conference Paper 

Lattice structures used for medical implants offer advantages related to weight reduction, 
osseointegration, and minimization of stress shielding. This paper intends to study and to compare 
the mechanical behavior of three different lattice structures: tetrahedral vertex centroid (TVC), 
hexagonal prism vertex centroid (HPVC), and cubic diamond (CD), that are designed to be 
incorporated in a shoulder hemiprosthesis. The unit cell configurations were generated using 
nTopology Element Pro software with a uniform strut thickness of 0.5 mm. Fifteen cuboid samples 
of 25mm × 25mm × 15 mm, five for each unit cell configuration, were additively manufactured 
using Direct Light Printing (DLP) technology with a layer height of 50µm and a XY resolution of 
73µm. The mechanical behavior of the 3D printed lattice structures was examined by performing 
mechanical compression testing. E-silicone (methacrylated silicone) was used for the fabrication of 
samples, and its mechanical properties were obtained from experimental tensile testing of dog-
bone samples. A methodology for size optimization of lattice unit cells is provided, and the 
optimization is achieved using nTopology Element Pro software. The generated results are 
analyzed, and the HPVC configuration is selected to be incorporated in the further design of 
prosthesis for bone cancer patients. Copyright © 2019 ASME. 
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Methodology for the Implementation of Virtual Assistants for Education 
Using Google Dialogflow 

Reyes R., Garza D., Garrido L., De la Cueva V., Ramirez J. 

Conference Paper 

We developed a virtual assistant that enables students to access interactive content adapted for 
an introductory undergraduate course on artificial intelligence. This chatbot is able to show 
answers to frequently asked questions in a hierarchical structured manner, leading students by 
either voice, text or tactile input to the content that better solves their questions and doubts. It 
was developed using Google Dialogflow as a simple way to generate and train a natural language 
model. Another convenience of this platform is its ability to collect usage data that is potentially 
useful for lecturers as learning indicators. The main purpose of this paper is to outline the 
methodology that guided our implementation so that it can be reproduced in different 
educational contexts and study chatbots as tools for learning. At the moment, several articles, 
news and blogs are writing about the potential, implementation and impact chatbots have in 
general contexts, however there is little to no literature proposing a methodology to reproduce 
them for educational purposes. In that respect, we developed four main categories as a generic 
structure of course content and focused on quick implementation, easy updating and 
generalization. The final product received a general approbation of the students due to its 
accessibility and well structured data. © Springer Nature Switzerland AG 2019. 
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Micro wind turbines to learn Physics 

Calderon R.R., Flores D.B., Lopez S.R. 

Conference Paper 

The present article describes the process that was followed to develop a prototype of a functional 
wind turbine, as well as some results, both of the learnings and prototypes. The project emerged 
to address several situations, one of them is to investigate and learn one way of electric power can 
be generated by means of sustainable technologies. It was considered that designing and building 
a wind turbine would allow the students of the subject of Physics II of the Tecnologico de 
Monterrey Morelia campus to better understand the concepts (fluid mechanics and 
thermodynamics) addressed in the course. The students, by teams, built three different types of 
wind turbines and after making measurements on different variables they chose the model they 
considered optimal. After the experimentation it was seen that the students considered the 
construction of the wind turbine to be very relevant for their learning. © 2019 IEEE. 
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Mixed methods: Lessons learned from five cases of doctoral theses 

Valenzuela-González J.R. 

Conference Paper 

The use of the so-called mixed methods has had a significant growth in educational research 
throughout the present century. The combined use of both quantitative and qualitative methods, 
based on certain epistemological assumptions, aims to understand in a more holistic way various 
educational phenomena. The purpose of this paper is to present a reflection on the lessons 
learned that the author synthesizes from his work as an adviser of five doctoral theses using these 
methods. The results highlight five lessons learned about methodological references, philosophical 
foundations, methodological variations, precision of terms, and students' training. © 2019 ACM. 
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Modeling Complex Problems in the Teaching of Mathematics 

Rodriguez-Gallegos R. 

Conference Paper 

The purpose of this article is to show the importance of rethinking the teaching of mathematics in 
the current educational system, with the intention of putting on the table the need to expand the 
types of educational problems and their potential solutions that are usually presented in academic 
discussions. Particularly, in this work, we focused on the need to model complex problems; we 
performed the research investigation in a private institution in northeastern Mexico. In a class of 
Differential Equations for future engineers, we expanded the types of problems that must be 
presented in class, using effective technology (VENSIM) and a modeling approach. © 2019 IEEE. 
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Modeling Human Eye Movement Using Adaptive Neuro-Fuzzy Inference 
Systems 

Ponce P., McDaniel T., Molina A., Mata O. 

Conference Paper 

The eye’s muscles are difficult to model to build an eye prototype or an interface between the 
eye’s movements and computers; they require complex mechanical equations for describing their 
movements and the generated voltage signals from the eye are not always adequateÂ for 
classification. However, they are very important for developing human machine interfaces based 
on eye movements. Previously, these interfaces have been developed for people with disabilities 
or they have been used for teaching the anatomy and movements of the eye’s muscles. However, 
the eye’s electrical signals have low amplitude and sometimes high levels of noise. Hence, artificial 
neural networks and fuzzy logic systems are implemented using an ANFIS topology to perform this 
classification.Â This paper shows how the eye’s muscles can be modeled and implemented in a 
concept prototype using an ANFIS topology that is trained using experimental signals from an end 
user of the eye prototype. The results show excellent performance for prototype when the ANFIS 
topology is deployed. © 2019, Springer Nature Switzerland AG. 
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Modeling, identification and control of an unmanned surface vehicle 

Gonzalez-Garcia A., Castañeda H. 

Conference Paper 

This paper addresses the development of a three degree of freedom dynamic model for a custom-
made unmanned surface vehicle, which includes an identification of parameters via 
measurements, estimation and through field experiments. Furthermore, a control approach based 
on backstepping with constrains to deal with the under-actuated nature of the model is designed 
in order to perform tracking of desired trajectories. Finally, the results validate the model by a 
comparison between experimental and simulation responses and shows the feasibility of the 
proposed control scheme. © 2019 Association for Unmanned Vehicle Systems International. All 
Rights Reserved. 
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MOOC lab, a massive online laboratory with real time access 

MacÍas García M.E., Rincón Flores E.G. 

Conference Paper 

This study focuses on the usability of a remote laboratory as part of a massive, open and online 
course, better known as MOOC. The MOOC course for basic principles of Electric Energy is part of 
a Binational Laboratory project for the Intelligent Management of the Energy Sustainability and 
the Technological Formation, which has as one of its main objectives to train Spanish-speaking 
people, particularly from Mexico and Latin America, over topics of energy sustainability through 
MOOCs. Furthermore, the objective of this research work is to analyze the geographic scope of 
this massive remote laboratory, as well as the way the users work remotely on the platform. At 
present, by 2 times offered, the course enrolled 11087 participants and the MOOC Lab registered 
3731 users that carry out 1705 lab sessions. © 2019 IEEE. 
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Motor Imagery Task Classification in EEG Signals with Spiking Neural Network 

Virgilio G C.D., Sossa H., Antelis J.M., Falcón L.E. 

Conference Paper 

We report the development and evaluation of brain signal classifiers, specifically Spiking Neuron 
based classifiers. The proposal consists of two main stages: feature extraction and pattern 
classification. The EEG signals used represent four motor imagery tasks: Left Hand, Right Hand, 
Foot and Tongue movements. In addition, one more class was added: Rest. These EEG signals were 
obtained from a database provided by the Technological University of Graz. Feature extraction 
stage was carried out by applying two algorithms: Power Spectral Density and Wavelet 
Decomposition. The tested algorithms were: K-Nearest Neighbors, Multilayer Perceptron, Single 
Spiking Neuron and Spiking Neural Network. All of them were evaluated in the classification 
between two Motor Imagery tasks; all possible pairings were made with the 5 mental tasks (Rest, 
Left Hand, Right Hand, Tongue and Foot). In the end, a performance comparison was made 
between a Multilayer Perceptron and Spiking Neural Network. © 2019, Springer Nature 
Switzerland AG. 
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Multicultural experiences in global projects 

Orta P., Urbina-Coronado P.D., Ramirez-Mendoza R.A., Ahuett-Garza H. 

Conference Paper 

This paper presents result surveys related to multicultural experiences of projects and challenges 
where active learning took place as Project Based Learning and Collaborative Based Learning. 
These studies were compared with the results of a previous study performed ten years ago; the 
results were obtained from two different generations of students that were involved in the Global 
Course. This work presents the background of virtual teams and millennials since all the students 
involved are millennials. Also, the global course is explained. Multicultural competences were 
analyzed. Results of the surveys show differences from these two generations of millennials. Also, 
students of both generations appreciate the value of the course in their future. Furthermore, the 
results of the surveys were summarized; conclusions and future work are presented. © 2019 IEEE. 
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My Teacher is a Hologram: Measuring innovative STEM learning experiences 

Paredes S.G., Vazquez N.R. 

Conference Paper 

There has been very little research regarding the use of holograms for educational purposes, and it 
seems there is not enough research on the use of holographic technology and its effects on 
students' learning outcomes.This study proposes a way to measure how learning outcomes, 
engagement, flow and social presence are impacted by a hologram teaching experience 
implemented with first-year engineering students, specifically, in a physics class. The University 
has been guided lately by a new educational model, the Tec21 model, that has four fundamental 
pillars: a) inspiring teachers, b) technology to improve learning, c) flexible learning experiences and 
d) challenge-based learning.Our objective was to evaluate an Engineering School initiative for first 
year students aimed to address two of the new educational-model pillars; namely inspiring 
teachers and flexible learning experiences. The research problem lies on the difficulty of 
measuring whether 'Educational Innovations' really impact learning outcomes and, if they do, to 
what extent? This was our research question.A quantitative instrument was developed and 
applied in a pilot phase to six groups of students (N=160). The pilot study showed good instrument 
reliability. It seems to indicate that an isolated strategy does not impact learning outcomes or 
student engagement directly, but the combination of many factors does. © 2019 IEEE. 
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Nano and micro dispersions of two-phase amorphous-amorphous drug 
formulations as strategy to enhance solubility of pharmaceuticals 

Morales P.E., Cruz J., Martinez C., Videa M., Martinez L.M. 

Conference Paper 

Preparation of amorphous solid dispersions (ASD) has been widely used as a strategy to improve 
the solubility of poorly watersoluble active pharmaceutical ingredients (API). However, 
immiscibility between a drug and an excipient has been the basis for dismissal of some systems to 
produce ASDs, because it was believed that phase separation might induce undesired 
crystallization. In a recent study, we reported that immiscibility between a drug and an excipient 
matrix can actually be used as an advantage to reduce the particle size of the dispersed drug, thus 
improving its distribution in the excipient to obtain thermally stable two-phase amorphous-
amorphous solid dispersions (AASD) increasing the API's solubility. This preparation focused on a 
single API; therefore, with the purpose to prove that this novel strategy can be extended to other 
drugs, in the present work, new amorphous-amorphous simvastatin-glucose (SVS-GLU) solid 
dispersion were prepared by the melt-quenching technique assisted by ultrasound. This work 
demonstrates that the application of ultrasound during the preparation of AASD reduces the API's 
particle size and produces a homogeneous distribution of the drug in the matrix, enhancing SVS's 
aqueous solubility almost four times, compared with its crystalline form. Furthermore, the 
amorphous state of the formulation was found to be stable under storage conditions, as evaluated 
by powder X-ray diffraction. These studies give rise to formulations that can be introduced as 
novel alternatives to produce thermally stable systems and enhance the solubility of poorly water-
soluble drugs. © 2019 Elsevier Ltd. All rights reserved. 
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Nano-characterization of unusual polarization in electron ceramics 

Elias-Espinosa M., Morales-Salcedo R., Villaurrutia-Arenas R., Pelaiz-Barranco A. 

Conference Paper 

The Lead Zirconate Titanate, which is known as PZT, has been studied for many years. This is an 
important functional material that has dielectric, optical, and piezoelectric properties since the 
composition belonging to the morphotropic state is characterized by a strong piezoelectric 
response, making derived ceramics one of the most important materials for electromechanical 
applications. PZT has interesting advanced material's characteristics that makes it a suitable choice 
for the construction of sensors and actuators. The usage of Transmission Electron Microscopy is a 
mandatory condition in order to obtain evidences of complex structures, where nano domains 
appear within lager ones. Data and images obtained from the TEM are consistent with the 
possibility to have in this study a ferroelastic phase and the construction of a Data Science 
Software as a Service. In order to understand the macroscopic behavior and properties of such 
materials using recent advances in automated analysis of Kikuchi diffraction patterns, bright and 
dark field imaging, and High Resolution TEM with the early construction of Data Science Software 
as a Service are proposed. © 2019 Elsevier Ltd. All rights reserved. 
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Natural minerals for in-situ catalytic pyrolysis of pecan nut shells 

Sandoval-Rangel L., Martínez-Vargas D.X., Solís-Maldonado C., de la Rosa J.R., Lucio-Ortiz C.J., 
Dimas-Rivera G.L., Leblanc J., Mendoza A. 

Conference Paper 

Cheap, locally produced natural minerals such as dolomite, zeolite (clinoptilolite) and calcium 
carbonate were used as catalysts for in-situ pyrolysis of pecan nut shells collected from local crops. 
In order to explore the effect of calcination on biomass pyrolysis, tests were performed with both 
non-calcined and calcined catalysts. Results show a general improvement of pyrolysis performance 
when catalysts were used. Higher biogas yields were obtained for calcined catalysts (except CaO). 
On the other hand, non-calcined catalysts always promoted higher condensate yields. Bio-oil 
characterization with GC-MS showed guaiacol was the main formed product, and results suggest 
catalyst calcination promotes catalytic cracking. From analysis with GC-TCD, it was observed the 
mixture of biomass with CaO prominently promoted hydrogen production. © 2019 ETA-Florence 
Renewable Energies. 
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New Approach based on Autoencoders to Monitor the Tool Wear Condition 
in HSM 

Escajeda Ochoa L.E., Ruiz Quinde I.B., Chuya Sumba J.P., Guevara A.V., Jr., Morales-Menendez R. 

Conference Paper 

Tool condition monitoring systems in High Speed Machining (HSM) are of great importance to 
maintain the quality of the products and diagnose the useful life of the tools. These systems are 
highly demanded for the suppliers of molds and dies in the aeronautic and automotive industry. A 
new methodology to diagnose the tool wear condition by using a Stacked Sparse 
AutoEncoder(SSAE) neural network is presented. The methodology evaluates different signals 
obtained from different sensors (accelerometer, dynamometer and acoustic emission), which 
were recorded during the machining of aluminum workpieces, with different hardness, tools and 
cutting trajectories. The methodology presents a fairly acceptable performance (99.63%) in the 
prediction of the tool wear condition especially with the signals of the acoustic emission. SSAE 
neural network outperforms traditional neural network. © 2019, IFAC (International Federation of 
Automatic Control) Hosting by Elsevier Ltd. All rights reserved. 

Escajeda Ochoa L.E., Ruiz Quinde I.B., Chuya Sumba J.P., Guevara A.V., Jr., Morales-Menendez R., (2019). 
New Approach based on Autoencoders to Monitor the Tool Wear Condition in HSM. Proceedings of: IFAC-
PapersOnLine, vol. 52, pp. 206-211, Elsevier B.V., ISSN: 24058963.



New Methods on Image Analysis, Two Applications: An Augmented Reality 
Application for Heartbeat Sound Analysis and A MRI Brain Injury Image 

Analysis 

Lechuga L.J., Yamamoto T., López O., Lechuga G. 

Conference Paper 

Traditional statistical methods have become insufficient when applied to image analysis. The 
increasing size of data volume and its complexity demands new statistical approaches and 
algorithms. Current methods imply losing intrinsic data structures, for example when data comes 
from multiway arrays. In this work we concentrate in two applications i) A pre-diagnostic 
smartphone application for detection of cardiovascular abnormalities through the analysis of 
heartbeat sounds and the use of augmented reality for displaying valuable information to the end 
user in an immersive experience. Using the latest augmented reality smartphone applications, a 
digital stethoscope, heartbeat audios and classification using neural networks, we measure a 
user's heartbeat and output in real time, a pre-diagnostic of their current cardiovascular health. ii) 
A study concerning comatose patients, based on a Diffusion Tensor Image Magnetic Resonance 
Imaging (MRI) dataset that predicts long-term outcome for patients having suffered a brain 
traumatic injury. MRI images were obtained from 104 comatose patients, 65 with positive 
outcome and 39 with negative outcome, 39 controls were used. The fact that each volumetric 
image led into a 143x255726x4 tensor input, is used to briefly explain how new multiway methods 
could be useful in image analysis methods. © Published under licence by IOP Publishing Ltd. 
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Nonlinear generation of ultrafast, higher order vector vortex beams 

Saripalli R.K., Ghosh A., Chaitanya N.A., Samanta G.K. 

Conference Paper 

Light beams carrying both spin (polarization) and orbital angular momentum (OAM) can be 
represented by mapping the total angular momentum onto a higher-order Poincaré sphere [1]. 
Due to the non-separability of the polarization and OAM degrees-of-freedom, these beams, 
commonly known as vector vortex beams, find varieties of applications in scientific and 
technological fields including photon entanglement [2], material processing [3] and microscopy 
[4]. Such beams are commonly generated using q-plates [5] and liquid crystal based spatial light 
modulators [6]. However, the limitation of low power handling and restricted wavelength 
coverage of such techniques can be addressed through the vector vortex beam generation using 
nonlinear parametric processes. Unfortunately, the dependence of phase-matching of the 
parametric processes on the polarization of the interacting beams puts the major hindrance to the 
nonlinear generation of vector vortex beams. Here we report a novel experimental scheme to 
generate vector vortex beams using single pass second harmonic generation (SHG) of ultrafast 
higher order vector vortex beams. © 2019 IEEE. 
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Non-linear Metasurfaces Based on Epsilon-Near-Zero Thin Films 

Schulz S.A., Alam M.Z., Upham J., De Leon I., Boyd R.W. 

Conference Paper 

Nonlinear effects hold great potential for a wide range of applications - all-optical signal 
processing, beam shaping and steering, optical computing, sensing, detection and general 
meteorology, to name a few. However, typically non-linear effects are weak; a typical non-linear 
index change is on the order of 0.01% or less and therefore they typically require high-power, 
short-pulse lasers, as well as long interaction length or resonant enhancement. Here, we show 
that a thin metasurface (50 nm total thickness), consisting of metal antennas on an epsilon-near-
zero (ENZ) film, can produce a giant non-linear response with the refractive index change, Δn, 
exceeding 2 across a broad spectral range in the near-infrared, including the commercially 
important C and L band regions. © 2018 IEEE. 
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Near-Zero Thin Films. Proceedings of: 2018 British and Irish Conference on Optics and Photonics, BICOP 2018 
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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. 
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OFDM Channel Estimation Using Vandermonde Matrix and Frequency 
Domain Correlation 

Vargas-Rosales C., Villalpando-Hernandez R., Cuan J.V. 

Conference Paper 

In wireless communication systems, it is important to have estimates of the channel in order to 
achieve high data rates and deliver services with the quality expected by the users. There are 
several channel estimation techniques used in OFDM systems, some of them based on training 
sequences and others on blind estimation techniques. In this paper we introduce a data aided 
channel estimation technique using the Vandermonde Matrix (VM)for the estimation and an 
interpolation through Frequency Domain Correlation (FDC). This results in a less complex method 
than LS or MMSE. Mean squared error (MSE)is shown for both techniques (VM and FDC)as a 
performance measure and it is compared to LS and MMSE. MSE performance is shown for the 
proposed method to be better than that of the LS and to be practically the same as the MMSE 
performance for low SNR values. © 2018 IEEE. 
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On the Impact of Different Fabrication Materials on Fingerprint Presentation 
Attack Detection 

Gonzalez-Soler L.J., Gomez-Barrero M., Chang L., Suarez A.P., Busch C. 

Conference Paper 

Presentation Attack Detection (PAD) is the task of determining whether a sample stems from a live 
subject (bona fide presentation) or from an artificial replica (Presentation Attack Instrument, PAI). 
Several PAD approaches have shown high effectiveness to successfully detect PAIs when the 
materials used for the fabrication of these PAIs are known a priori. However, most of these PAD 
methods do not take into account the characteristics of PAIs' species in order to generalise to new, 
realistic and more challenging scenarios, where materials might be unknown. Based on that fact, 
in this work, we explore the impact of different PAI species, fabricated with different materials, on 
several local-based descriptors combined with the Fisher Vector feature encoding, in order to 
increase the robustness to unknown attacks. The experimental results over the well-established 
benchmarks of the LivDet 2011, LivDet 2013 and LivDet 2015 competitions reported error rates 
outperforming the top state-of-the-art in the presence of unknown attacks. Moreover, the 
evaluation revealed the differences in the detection performance due to the variability between 
the PAI species. © 2019 IEEE. 
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Conference on Biometrics, ICB 2019, Institute of Electrical and Electronics Engineers Inc., ISBN: 
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On the robustness of root locus based routing attack-detection in 
reconfigurable wireless networks 

Zuniga-Mejia J., Villapando-Hernandez R., Vargas-Rosales C. 

Conference Paper 

Data routing is one of the most essential functions having a direct impact on network 
performance. Due to the lack of any fixed infrastructure, data routing must be achieved through 
collaboration of nodes in Reconfigurable Wireless Networks (RWN). This implies that a malicious 
node can participate in the routing process and launch an attack to gain control over data traffic. 
Intrusion Detection Systems (IDS) are typically used to recognize malicious activities. Any IDS for 
routing attack-detection in RWN should be able to detect a wide variety of attacks and must have 
into consideration the computing and power restrictions that some nodes could have. A 
mathematical framework for a root locus based IDS for routing in RWN has been presented in 
recent literature achieving promising attack-detection accuracy for a case study. This root locus 
based IDS consists in modeling the dynamic behavior of neighboring nodes at a given instant as a 
linear system. In this paper, we analyze through simulations the attack-detection performance of 
that root locus based IDS for the worst case, where the number of delayed samples of the signals 
used to characterize the system, is minimum. We show that even for these severely restricted 
models, the analyzed attack-detection scheme is robust enough to be used in a wide range of 
network conditions. We analyze the method performance for a wide variety of routing attacks, the 
effects of node mobility, attacker's position and different node densities. © 2019 Association for 
Computing Machinery. 
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Open Innovation Laboratories as Enabling Resources to Reach the Vision of 
Education 4.0 

Miranda J., Lopez C.S., Navarro S., Bustamante M.R., Molina J.M., Molina A. 

Conference Paper 

Through the years, the education sector has been influenced by the evolution of technology and 
the global, regional and local social dynamics. Therefore, today, teaching and learning methods 
include the use of emerging information and communication technologies (ICTs), advanced tools 
and innovative facilities. Also, teaching and learning methods are focused on developing desirable 
competencies in today's students to motivate them to propose solutions to the problems of today 
and the future. This new era has been known as Education 4.0. This paper describes how Open 
Innovation Laboratories are used as enabling resources to reach the vision of Education 4.0 and 
describes a case of implementation at the Tecnológico de Monterrey University in Mexico. © 2019 
IEEE. 
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Optimal configuration of metallic nanoparticles to maximize heat transfer in 
a 2D square plate 

Hernández-Romero I.M., Flores-Tlacuahuac A., Fuentes-Cortés L.F., Nápoles-Rivera F., Nigam 
K.D.P. 

Conference Paper 

The heat conduction in steady state is one of the problems of analysis commonest in the study of 
the diverse associated physical phenomena to heat transference in many processes. In this work, 
the two-dimensional heat conduction of rectangular coordinates on a square plate is analyzed. 
The system under consideration is a mixture of metallic nano-sized particles and conventional 
heat-transferring fluid. In this sense, a mathematical optimization model is proposed to get the 
optimal distribution of the nanoparticles within the base fluid allowing minimizing the resistance 
to heat transfer in the system as an objective function and with this improving the thermal 
performance of the nanofluid. Considering that the nanofluids performance counts on 
nanoparticle configuration. In addition, Neumann and Dirichlet boundary conditions are 
considered as restrictions of the problem. For the numerical formulation, the finite difference 
method in Matlab® is used. © 2019, IFAC (International Federation of Automatic Control) Hosting 
by Elsevier Ltd. All rights reserved. 
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Optimization of OFDM parameters for 10-Gbps long reach coherent PONs 

Ferreira A., Dias B., De Oliveira J.A., Alves A., Marconi J.D., Campuzano G., Pita J., Aldaya I. 

Conference Paper 

Coherent passive optical networks (PONs) employing orthogonal frequency division modulation 
(OFDM) have emerged as a promising candidate for the implementation of future long-reach high-
capacity optical access infrastructure. In addition to the improved receiver sensitivity, coherent 
systems allow advanced vectorial modulation formats and, thus, make a more efficient use of the 
spectrum. Mitigation of the phase noise, however, is still a challenge that must be addressed in 
low-cost access systems. In OFDM systems, in particular, pilot-aided equalization can be employed 
to efficiently combat this impairment. In this work, we present extensive simulation results to 
optimize a 100-km LR-PON with 10-Gbps capacity in terms of the number of subcarriers and pilots, 
as well as the relative power of the pilots. These results reveal that 64 subcarriers, being 10 of 
them pilots, and a relative amplitude of 1.8 leads to a BER of 4.736×10-4. © 2019 IEEE. 
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Optimization of PLGA-Resveratrol nanoparticle synthesis through combined 
response surface methodologies 

Lozano O., Rodriguez-Varela A., Garcia-Rivas G. 

Conference Paper 

Resveratrol is a natural phenol with anti-oxidant and anti-inflammatory activity, however it is 
limited by its in vivo low bioavailability and high metabolization rate. Its encapsulation in PLGA 
nanoparticles (NPs) can overcome such challenges. PLGA and PLGA-Resveratrol NPs optimal 
synthesis input variables were studied by fractional factorial and Box-Behnken design 
methodologies, respectively. It was found that PLGA NPs physicochemical properties were mainly 
affected by the amount of PLGA and PVA concentration. PLGA-Resveratrol NPs optimal synthesis, 
using as input variables the amount of PLGA, Resveratrol, and PVA concentration, yield a 
hydrodynamic diameter of 137 nm, polydispersity index of 0.195, drug loading of 16 %, and z-
potential of-24.71 mV. These results are in very close agreement with the predicted values. © 
2019 Elsevier Ltd. All rights reserved. 

Lozano O., Rodriguez-Varela A., Garcia-Rivas G., (2019). Optimization of PLGA-Resveratrol nanoparticle 
synthesis through combined response surface methodologies. Proceedings of: Materials Today: Proceedings, 
vol. 13, pp. 384-389, Elsevier Ltd, ISSN: 22147853.



Passivity-based Stabilization of DC-DC converters with Constant Power Loads 

Mayo-Maldonado J.C., Valdez-Resendiz J.E., Rosas-Caro J.C., Ruiz-Martinez O.F., Guillen-Aparicio 
D., Escobar-Valderrama G. 

Conference Paper 

In this paper, we propose a new mathematical framework that allows combining power converter 
models with impedance based models, this is performed by using high order terms. We also 
introduce a passivity analysis for power electronics converters with stability problems due to the 
connection of constant power loads. Finally, we introduce a solution of instability problems by 
designing lossless stabilizing filters using the concept of passivity. The paper includes both 
analytical and experimental results that corroborate the main theoretical achievements of the 
proposition. © 2019 IEEE. 
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Performance Evaluation of Turbo Decoding in DFTS-OFDM Systems over V2V 
Channel 

Del Puerto-Flores J.A., Yllescas L.C., Parra-Michel R., Pena-Campos F., Cortez J. 

Conference Paper 

Vehicle-to-vehicle (V2V)doubly-dispersive channels cause loss of orthogonality in multi-carrier 
systems, resulting in inter-carrier interference (ICI). In order to suppress ICI in orthogonal 
frequency division multiplexing (OFDM)systems, the techniques of forward error correction 
(FEC)and nonlinear detection of data are usually employed, requiring low coding rates and high 
decoding computational complexity. In this paper, different configurations for reception of OFDM 
signals with frequency dispersion, discrete Fourier transform-spread-OFDM (DFTS-OFDM)are 
explored including FEC techniques and linear/nonlinear detection. The results show that the use of 
turbo encoding and non-linear detection of ordered successive interference cancellation (OSIC)in 
the DFTS-OFDM system offers significant gains in terms of performance when compared to 
conventional OFDM receivers, obtaining a performance in terms of bit error rate (BER)of 10 -4 
with a signal-to-noise ratio (SNR)close to 7 dB over doubly selective channel with 1 kHz Doppler 
spread. The results found can be applied in the design of communication systems with high 
mobility. © 2018 IEEE. 
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Phase-shifting by polarizer rotations in a common-path cube beam-splitter 
interferometer 

Rivera-Ortega U., Lopez-Mago D. 

Conference Paper 

In this manuscript, a simple and low-cost method for phase-shifting interferometry by the rotation 
of a polarizer is presented. The principle of the proposal relies on the polarization aberration 
introduced by a cube beam-splitter due to its geometry, to the angular dependence with the 
coating and to the polarization angle of the input beam. The interferometric setup performs as a 
two-window common-path interferometer in which the added phase-shifting is achieved by simply 
rotating a polarizer at the interferometer output. The viability of the proposal is sustained with 
experimental results in which the phase-shift value and the resulting wavefront are calculated 
with Farrel's technique and the Three-step PSI algorithm respectively. © 2019 SPIE. 
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Power Electronics in the Engineering Field: A Perception Comparison 
between Undergraduate and Graduate Students Using Fuzzy Logic Type 2 

Signal Detection Theory 

Reyes G.E.B., Ponce P., Ayyanar R. 

Conference Paper 

This paper proposes the implementation and analysis of a student survey to evaluate the 
perception of undergraduate and graduate engineering students have regarding the use of power 
electronics in the new electrical field. Also, a comparison between the undergraduate power 
electronics program of Tecnologico de Monterrey and the graduate program of Arizona State 
University is presented. The objective of this work is to use Fuzzy Logic Type 2 Signal Detection 
Theory to evaluate the results of the surveys and find the qualities of both educational models and 
propose a general educational methodology to standardize the general concepts required for 
future generations of engineers that intend to work in the electrical field. The results obtained 
demonstrate that both graduate and undergraduate students are sure that their power electronics 
programs are adequate to their specialization necessities, considering even the uncertainty levels 
when answering the perception survey. © 2019 IEEE. 
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Practice-based teacher education: A literature mapping over the past five 
years 

Matsumoto-Royo K., Ramírez-Montoya M.S. 

Conference Paper 

How to train future teachers to face the complexity of teaching? The practice-based teacher 
education approach is recent; the research associated with this approach provides information 
that may be of value for future research and empirical studies in this area. The objective of this 
article is to analyze the evidence published in the 2015-2019 period regarding practice-based 
teacher education, to identify publications on the subject that can contribute to other studies or 
experiences. As a method, a systematic mapping of the literature was used. The findings show that 
it is a relevant field in practice-based teacher education studies; those who investigate in this area 
are mostly from English-speaking countries; the context of the studies is in initial teacher 
education and the main topics addressed are experiences of implementation of practice-based 
programs, core practices, and high leverage practices. This review provides a framework for 
identifying challenges and contexts of less influence, such as the evaluation of learning in this 
approach, as well as establishing a database of studies in practice-based teacher education to 
support future research. © 2019 ACM. 
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Predictive analytics with factor variance association 

Ramirez-Velarde R., Hervert-Escobar L., Hernandez-Gress N. 

Conference Paper 

Organizations are turning to predictive analytics to help solve difficult problems and uncover new 
opportunities. Nowadays, the processes are saturated in data, which must be used properly to 
generate the necessary key information in the decision making process. Although there are several 
useful techniques to process and analyze data, the main value starts with the treatment of key 
factors. In this way, a Predictive Factor Variance Association (PFVA) is proposed to solve a multi-
class classification problem. The methodology combines well-known machine learning techniques 
along with linear algebra and statistical models to provide the probability that a particular sample 
belongs to a class or not. It can also give predictions based on regression for quantitative 
dependent variables and carry-out clustering of samples. The main contribution of this research is 
its robustness to execute different processes simultaneously without fail as well as the accuracy of 
the results. © Springer Nature Switzerland AG 2019. 
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Pre-elaboration of flowcharts by the students as support in the 
accomplishment of practices in chemistry laboratories of higher education 

[Elaboración previa de diagramas de flujo por los alumnos como apoyo en la 
realización de prácticas en laboratorios d 

Angulo J.R., Pineda M.P., Del Carmen González Cortés M. 

Conference Paper 

The use of flow charts in the teaching of various subjects of higher technical careers such as those 
related to computer science or engineering processes in its different branches is very useful to 
facilitate the understanding of its contents, since they support procedural knowledge and facilitate 
the teacher to act as modeler in a constructivist way, to achieve their educational objectives. A 
large part of university engineering and science careers include the teaching of chemistry within 
their curricula, including, most of the time, chemistry lab experiments, generally described in a lab 
manual experiments, consisting of a series of specific activities, in accordance with their learning 
objectives. Although the instructions of the lab manual experiments must be written in a clear and 
understandable way for the students and make it easier to the instructor to explain the 
development of each of them, the use of flow charts in a similar way to other technological 
subjects, outlining the activities to be carried out during this process, can be of great help because 
it allows visualizing all or part of it. Flow charts are sometimes part of the reports of the chemistry 
lab experiments requested to the students to evaluate their work, or they are elaborated and 
presented by the instructors, but in this case, each of the students should bring a previous flow 
chart describing step by step all their activities, with very good results, what was observed during 
lab work as well as in the contents of its reports and in their grades. © 2019 University of Minho. 
All rights reserved. 
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Preparation of Fenofibrate loaded Eudragit L100 nanoparticles by 
nanoprecipitation method 

Torres-Flores G., Nazende G.T., Emre T.A. 

Conference Paper 

Successful adsorption of oral administered drugs is hindered by degradation during first pass 
metabolism. One method that has been recently employed to increase bioavailability of drugs is to 
encapsulate them in polymeric nanoparticles. In this study, Fenofibrate, used as a model 
substance for BCS type II drugs, has been encapsulated in Eudragit L100 nanoparticles, which 
shows pH dependent solubility at pH >6, thus release characteristics. This enables the loaded NPs 
to pass through the stomach without degradation until it reaches the intestine, where the drug is 
released and absorbed. For encapsulation, solvent displacement method was employed. 
Parameters that affect NPs quality such as polymer concentration, surfactant presence and 
concentration, and organic and aqueous ratio were optimized. In addition, an encapsulation 
efficiency test was carried out. The optimized concentration for Eudragit L100 was 1.35% since it 
was enough to get a critical nucleation concentration but not too high so that agglomeration is 
propitiated. Moreover, the surfactant with the best stabilization capacity was Tween® 80 due to its 
non-polymeric nature with a critical concentration obtained at 0.25%. Finally, a formulation with 
an end concentration of 250 μg/mL, presented the highest %EE determined with an HPLC assay. © 
2019 Elsevier Ltd. All rights reserved. 
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Process-monitoring-for-quality - A model selection criterion for l1-regularized 
logistic regression 

Escobar C.A., Morales-Menendez R. 

Conference Paper 

Process monitoring for quality is a big data-driven quality philosophy aimed at defect detection 
through binary classification. The l1-regularized logistic regression learning algorithm has been 
successfully applied in manufacturing systems for rare quality event detection. Since the optimal 
value of the regularization parameter is not known in advance, many models need to be created 
and tested to find the final model to be deployed at the plant. In this context, model selection 
becomes a critical step in the process of developing a manufacturing functional model. Since most 
mature organizations generate only a few defects per million of opportunities, a novel model 
selection criterion (3D - LR) is introduced aimed at analyzing highly/ultra unbalanced binary data 
structures. Proposed criterion combines three of the most important attributes - prediction, fit, 
complexity - of each candidate model and maps them into a 3D space to select the best one. 
According to empirical results, proposed criterion outperforms - in parsimony and detection - 
Akaike information criterion, Bayesian information criterion, validation cross-entropy error and 
McFadden's adjusted R-squared, four of the most widely used criteria. © 2019 The Authors. 
Published by Elsevier B.V. 
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Process-monitoring-for-quality - A model selection criterion for support 
vector machine 

Escobar C.A., Morales-Menendez R. 

Conference Paper 

In today's manufacturing environment, most mature organizations generate only a few Defects 
Per Million of Opportunities (DPMO). Detecting these defects is one of the main goals of Process 
Monitoring for Quality (PMQ). The Support Vector Machine (SVM) algorithm has been success-
fully applied to perform this task. PMQ is a big data driven quality philosophy founded on big 
models, which is a predictive modeling paradigm aimed at developing a manufacturing-functional 
model. Due to the combinatorial explosion associated to big data-based analyzes, many models 
need to be created and tested. Model selection becomes a critical and integral aspect of scientific 
data analysis that leads to the development of a functional model. A three-objective optimization 
model selection criterion (3D - SVM) is introduced for analyzing highly/ultra unbalanced data 
structures. It uses three competing attributes - prediction, separability, complexity - to project 
each candidate model into a 3D-space to select the final model. The 3D - SVM criterion is enabled 
by a new separability index introduced here, and is a step forward in the application of machine 
learning initiatives for rare event detection. © 2019 The Authors. Published by Elsevier B.V. 
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Process-monitoring-for-quality— A model selection criterion for genetic 
programming 

Escobar C.A., Wegner D.M., Gaur A., Morales-Menendez R. 

Conference Paper 

Process Monitoring for Quality is a manufacturing quality philosophy aimed at defect detection 
through binary classification that is founded on big data and big models. Genetic Programming 
(GP) algorithms have been successfully applied by following the big models learning paradigm for 
rare quality event detection (classification). Since it is a bias-free technique unmarred by human 
preconceptions, it can potentially generate better solutions (models) compared with the best 
human efforts. However, since GP uses random search methods based on Darwinian philosophy of 
“survival of the fittest”, hundreds, or even thousands of models need to be created to find a good 
solution. In this context, model selection becomes a critical step in the process of finding the final 
model to be deployed at the plant. A three-objective optimization model selection criterion (3D-
GP) is introduced for analyzing highly/ultra unbalanced data structures. It uses three competing 
attributes – prediction, separability, complexity – to project candidate models into a three-
dimensional space to select the final model that solves the posed tradeoff between them the best. 
© Springer Nature Switzerland AG 2019. 
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Programming logical controllers using remote labs and virtual reality 

Alvarez J., Diaz G., MacIas M. 

Conference Paper 

This paper presents a project which consisted in teaching how to program logic controllers (PLCs) 
in the laboratory practices of Logical Automatisms through the technology of remote laboratories 
at Tecnológico de Monterrey. It is an educational innovation that aims to develop basic 
programming skills of a PLC in which the students design the automation lines using different 
methods such as Karnaugh maps and Grafcet. The obtained results and algorithms can be 
simulated using different Virtual Reality Devices available in all campuses of the university. Once 
the correctness of the obtained designs is verified properly, they can be taken to the real remotely 
located equipments which are available by telecommunication technologies developed internally. 
In campus Tampico, for instance, the real PLC is connected to a scale elevator that is precisely 
controlled by the program developed by the student. The behavior of the elevator is monitored by 
a set of web cameras controlled by the user via the Internet. This teaching tool was very useful for 
'learning by doing'. Such remote laboratories had prove theirselfs as an excellent high 
performance and low-cost alternative comparing to the traditional ones. © 2019 IEEE. 
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Project-based learning in the Chemistry Laboratory: A case of Mexico 

Rosas-Melendez S.A., Beltran-Sanchez J.A. 

Conference Paper 

The study of Chemistry is unpopular to students because their lack of connection to their daily life. 
Project-based learning in a laboratory environment have shown to change the students' 
perception. In this work in progress, a methodology is presented where the students relate their 
Chemistry laboratory course with the project of brewing beer. The objective is to observe how the 
implementation of the project influences the perception of the students taking the course. A pre-
experimental research was designed and implemented with a sample of 29 students of the First-
Undergraduate Year for different bachelor degrees in Engineering. The students related some 
concepts shown during the class with some steps of the process of brewing beer. They also got the 
experience of speaking with experts that work in the field. Three stages of the project are 
presented and described. The results, measured by the Institutional Opinion Survey of the Student 
and the comments the students, show that the teaching methodology satisfies the expectations of 
the students. As a future work, it is proposed to implement a control group in order to compare 
the experience of the students in the same course. We also propose to include other variables of 
analysis and to use a broader instrument of measurement in order to perform parametric 
statistical tests. © 2019 IEEE. 
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Quantifying the research preferences oftop research universities: Why they 
make a difference? 

Lancho-Barrantes B.S., Cantu-Ortiz F.J. 

Conference Paper 

Research universities are institutions with a strong vocation and advocacy towards research. They 
are in the top of the world university rankings because of their excellence in research. This paper 
analyzes research universities focusing on their research preferences. We have selected the top 
twelve universities of THE World University Rankings 2019 and Scopus and SciVal as source of data 
with a five-year publication window. In order to analyze university preferences, we have applied a 
statistitical technique called cosine similarity. Besides, cluster analysis through VOSviewer showed 
and classified the terms most used by universities. The results have revealed that research 
universities have a strong commitment in specific areas. Finally, we have analyzed the scientific 
production in collaboration between all them and their preferences to cooperate. © 2019 17th 
International Conference on Scientometrics and Informetrics, ISSI 2019 - Proceedings. All rights 
reserved. 
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Quantum Walks with Entangled Coins and Walkers in Superposition 

Venegas-Andraca S.E. 

Conference Paper 

We introduce a generalization of quantum walks with entangled coins consisting of a model of 
discrete quantum walks with coin pairs under various degrees of entanglement and walkers in 
quantum superposition as initial states. We introduce novel position probability distributions that 
may be used for algorithm development based on quantum-mechanical phenomena. Also, we 
numerically show that the skewness of position probability distribution produced by using coin 
initial state with various degrees of entanglement cannot be easily inferred. © 2018 IEEE. 
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Real-time distance courses to improve satisfaction and competence - A case 
study on the performance of students observing their grades 

Núñez M.E., Rojas J.-C., Rodriguez-Paz M.X. 

Conference Paper 

Distance education is an important tool in current education; this paper focuses on the validation 
of the experience and the assessment by students for a teaching methodology in a real-time 
distance format. The methodology covers a series of elements such as the introduction of a single 
teacher type, a transformed teaching space and relevant aspects of distance courses. The results 
reveal how the flexibility and usefulness of the course format are relevant elements for the 
students' experience. The general conclusions of this study describe how a real-time distance 
course can be an area of opportunity for educational innovation in university courses. © 2019 
IEEE. 
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Recent advances in dispersion engineering for mid-infrared photonics 

Guo Y., Jafari Z., Xu L., Wang J., Liu H., Zhang L. 

Conference Paper 

Dispersion engineering in integrated waveguides and microresonators has been intensely studied 
in recent years. The main focus is to achieve desirable adjustment of dispersion value, slope, 
bandwidth and flatness, which is important for broadband nonlinear applications. Dispersion has 
been viewed as a control knob to leverage the parameter space provided by high-index-contrast 
on-chip devices, enabling strong interactions of far apart frequency components over an 
octavespanning bandwidth. Here, we review recent advances in dispersion engineering in 
integrated waveguides and microresonators based on various material platforms, with an 
emphasis on their applications in mid-infrared (IR) photonics. © 2019 SPIE. 
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Relevance of immediate feedback in the introduction to programming course 

Cavazos M.R.L., Treviño Y.M. 

Conference Paper 

This paper presents the results of integrating the use of an auto-grader tool in a Computer Science 
1 course to personalize the learning process of students by allowing them to advance at their own 
pace when solving problems in class sessions. The use of this tool allowed us to give them 
immediate feedback for their solutions, once they verified their solution was correct they can 
move forward to more complex exercises without having to wait for the professor individual 
approval. To evaluate the strategy a statistic experiment has been carried out comparing grades of 
CS1 courses where the auto-grader tool has not been used with courses in which the tool was 
implemented. Finally, a questionnaire was applied to identify the student's satisfaction. The 
results show that, although the grades have not significantly improved, the perception of the 
strategy by students and professors is positive. © American Society for Engineering Education, 
2019. 
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Research on UV attenuating nanocoatings on glass using PVD by sputtering 

Cue-Sampedro R., Hernández-Hernández R., Garza L.L. 

Conference Paper 

TiN is a ceramic mostly used to enhance resistance and tribological properties on substrates such 
as steel, titanium, aluminum and tungsten carbide in a variety of fields ranging from biomedical 
prosthesis to heavy machinery. Besides its known mechanical properties, novel properties such as 
its extreme electrical behavior under specific circumstances have made researchers deepen into 
other areas of research including optics. In this area, interesting properties such as having a high 
reflection in the infrared region while keeping a low reflection in the visible region represent an 
area of research possibilities. This work pretends to delve into optical properties of thin films of 
TiN correlating them with its morphology using spectrophotometry, SEM and AFM. A series of thin 
films were deposited on soda-lime substrates by PVD magnetron sputtering technique, varying 
certain deposition parameters to obtain a variety of properties. © 2019 Elsevier Ltd. All rights 
reserved. 
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Research path that improves student engagement 

Morales-Menendez R., Cantú Ortiz F.J., Ramirez N.G., Fangmeyer J., De Menendez A.M.H. 

Conference Paper 

Tecnológico de Monterrey is working hard to promote research in its undergraduate students. 
Research Path (RP) program was designed to motivate those students with skills and a willingness 
to do research and innovation as part of their curriculum for any academic program at Tecnológico 
de Monterrey. Many learning outcomes and experiences have been achieved including 
international research papers, technical developments, industrial projects and several innovations. 
The RP program has been adjusted and improved based on our experience and how similar 
strategies are implemented in the top ranked universities (based on the QS World University 
Ranking and the Academic Ranking of World Universities). Promoting the students engagement to 
fill the space beyond the student's own learning and up to the frontier of knowledge on a subject 
is one of our key strategies. The main challenge is to maximize the motivational benefits of a 
research problem so that students are cognitive engaged; special emphasis to this strategy is 
analyzed/discussed since it has been crucial in the success of the RP. It is advisable that 
universities wishing to develop a research program for undergraduate students scan what other 
organizations are doing, their experiences and incorporate the best practices in order to facilitate 
the implementation and ensure its success. © 2019 IEEE. 
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Research skills enhancement through a research-based wit-learning 
methodology 

Ibarra L., Soriano A., Ponce P., Molina A. 

Conference Paper 

A research-based-learning methodology was proposed for the thorough teaching of ongoing topics 
that would be centered around the students' abilities to apply core technical tools when resolving 
self-determined research problems. Although the proposed methodology is strongly influenced by 
the research practice, it was validated principally by the students' objectivity and critical-thinking 
competencies rather than their acquisition of the required research skills. The present work deals 
with the assessment of the students' research skills as an outcome of a wit-learning methodology. 
Specifically, the overall improvement in the quality of their research reports was observed and 
tracked by the teachers, and their understanding of the research goals and processes was assessed 
by means of a survey given to them at the beginning and the end of the course. The questions and 
answers of the surveys were intentionally neither suggested nor discussed during the course so 
that there could be a valid measurement of the results of the proposed wit-learning methodology. 
Survey results showed an improvement in the overall alignment (agreement) of the students' 
understanding of research with that of experienced researchers. © 2019 IEEE. 
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Research-based approach to undergraduate chemical engineering education 

Almanza-Arjona Y.C., Vergara-Porras B., García-Rivera B.E., Venegas-Andraca S.E. 

Conference Paper 

One of the primary challenges in teaching basic undergraduate engineering courses is to design 
and implement educational experiences that enable students to understand elemental concepts 
and apply them in real-world problems. In Mexico, Instituto Tecnológico y de Estudios Superiores 
de Monterrey campus Estado de Mexico (ITESM-CEM) implemented a research-based learning 
experience as part of a sophomore year course for students reading for chemical and 
biotechnology engineering degrees. By engaging undergraduate students in a research project, we 
have successfully completed the academic objectives of the course, students developed research 
skills and transformed their attitude and perception towards a traditional course, into a novel and 
attractive approach by linking fundamental knowledge with state-of-the-art research. The findings 
of this study will redound to the benefit of universities and institutions teaching all types of 
engineering degrees by providing researchers and lecturers with some ideas to engage undergrad 
students in research projects; and to students, to motivate them to explore career options 
through an early research experience that enables them to make informed decisions about 
pursuing, or not, a career in research. © 2019 IEEE. 
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Resonance splitting and enhanced optical nonlinearities in ITO-based epsilon-
near-zero metasurface with cross-shaped nanoantennas 

Liu C., Pang K., Manukyan K., Reshef O., Zhou Y., Patrow J., Pennathur A., Song H., Zhao Z., Zhang 
R., Alishahi F., Fallahpour A., Cao Y., Almaiman A., Dawlaty J.M., Chaitanya N.A., De Leon I., Alam 

M.Z., Boyd R.W., Tur M., Willner A.E. 

Conference Paper 

We experimentally demonstrate a strong-coupling-induced resonance splitting in indium-tin-oxide 
(ITO) based epsilon-near-zero (ENZ) metasurface with cross-shaped nanoantennas. An ∼11-nm 
blue shift of the carrier wavelength is observed for this metasurface under ∼4-GW/cm peak-
power density. © 2019 The Author(s). 
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Resonance Splitting and Enhanced Optical Nonlinearities in ITO-Based 
Epsilon-Near-Zero Metasurface with Cross-Shaped Nanoantennas 

Liu C., Pang K., Manukyan K., Reshef O., Zhou Y., Patrow J., Pennathur A., Song H., Zhao Z., Zhang 
R., Alishahi F., Fallahpour A., Can Y., Almaiman A., Dawlaty J.M., Chaitanya N.A., De Leon I., Alam 

M.Z., Boyd R.W., Tur M., Willner A.E. 

Conference Paper 

We experimentally demonstrate a strong-coupling-induced resonance splitting in indium-tin-oxide 
(ITO) based epsilon-near-zero (ENZ) metasurface with cross-shaped nanoantennas. An ∼11-nm 
blue shift of the carrier wavelength is observed for this metasurface under ∼4-GW/cm2peak-
power density. © 2019 The Author(s) 2019 OSA. 
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RF and DC degradation of a SOI FET technology 

Gutierrez D.E.A., Mendez V.J., Tinoco J., Torres E.-R. 

Conference Paper 

We introduce experimental results of the I-V characteristics degradation of a Silicon SOI 
technology for RF applications when exposed to both; a 28 GHz and a DC stress input signals. Then 
we compare the effect of DC and RF stress on threshold voltage and Drain-Induce-Barrier-
Lowering reliability. We observe that reliability under RF stress is gate voltage dependent, and in 
some cases an improvement of the 1-V characteristics is observed. A hypothetical explanation for 
the degradation/enhancement under RF stress is attributed to self-heating and self-healing (SH2). 
© 2019 IEEE. 
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RF channel propagation modeling for wireless sensor networks in intelligent 
transportation systems 

Granda F., Azpilicueta L., Celaya-Echarri M., Vargas-Rosales C., Lopez-Iturri P., Falcone F. 

Conference Paper 

One of the most relevant challenge of Smart Cities is an effective transport service in terms of 
safety, mobility, environment and data. In this sense, it is important to investigate the vehicular 
propagation by means of 3D deterministic tools in urban scenarios, for Intelligent Transportation 
System (ITS) applications. In this work, the vehicle-to-infrastructure (V2I) radio wave propagation 
for an urban infrastructure wireless communication system has been assessed for 5.9 Ghz. A 
realistic urban scenario has been implemented in an in-house 3D Ray Launching algorithm and 
Large-Scale and Small-Scale analysis are presented and discussed. Results and analysis provide 
useful information for optimal node location in the planning phase of radio communication 
deployment. © 2019 IEEE. 
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RGB-D Camera and 2D Laser Integration for Robot Navigation in Dynamic 
Environments 

Lara-Guzmán O., Serrano S.A., Carrillo-López D., Sucar L.E. 

Conference Paper 

Navigation, localization, and mapping are challenging tasks that any mobile service robot needs to 
solve. Given that this type of robots generally navigate in 2D planar environments, a common and 
highly effective solution is laser-based mapping (SLAM) and navigation. Unfortunately, due to their 
incapability to detect obstacles outside of a single plane view, these algorithms are affected by 
irregular obstacles in the environment; even more when there are dynamic obstacles. To address 
this problem, we propose a method to integrate data from a 2D laser range finder (LRF) and an 
RGB-D camera. In this paper, our goal is to enrich a 2D grid-based map by extracting and 
processing a depth image from an RGB-D camera, fusing this with the information from the LRF. To 
test the algorithm, we set up five different scenarios in which pure laser navigation would be an 
ambitious task. Comparative results between pure LRF and LRF + RGB-D navigation are presented. 
In spite of the simplicity of the method, results show a significant improvement in the robot’s 
navigation, making it more robust in complex, dynamic environments. © Springer Nature 
Switzerland AG 2019. 

Lara-Guzmán O., Serrano S.A., Carrillo-López D., Sucar L.E., (2019). RGB-D Camera and 2D Laser Integration 
for Robot Navigation in Dynamic Environments. Proceedings of: Lecture Notes in Computer Science (including 
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), vol. 11835 LNAI, pp. 
661-674, Springer, ISSN: 3029743; ISBN: 9783030337483.



Road Damage Detection Acquisition System Based on Deep Neural Networks 
for Physical Asset Management 

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

Conference Paper 

Research on damage detection of road surfaces has been an active area of research, but most 
studies have focused so far on the detection of the presence of damages. However, in real-world 
scenarios, road managers need to clearly understand the type of damage and its extent in order to 
take effective action in advance or to allocate the necessary resources. Moreover, currently there 
are few uniform and openly available road damage datasets, leading to a lack of a common 
benchmark for road damage detection. Such dataset could be used in a great variety of 
applications; herein, it is intended to serve as the acquisition component of a physical asset 
management tool which can aid governments agencies for planning purposes, or by infrastructure 
maintenance companies. In this paper, we make two contributions to address these issues. First, 
we present a large-scale road damage dataset, which includes a more balanced and representative 
set of damages. This dataset is composed of 18,034 road damage images captured with a 
smartphone, with 45,435 instances road surface damages. Second, we trained different types of 
object detection methods, both traditional (an LBP-cascaded classifier) and deep learning-based, 
specifically, MobileNet and RetinaNet, which are amenable for embedded and mobile and We 
compare the accuracy and inference time of all these models with others in the state of the art. © 
Springer Nature Switzerland AG 2019. 
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RoboTICs: Implementation of a Robotic Assistive Platform in a Mathematics 
High School Class 

Caudana E.L., Baltazar Reyes G., Acevedo R.G., Ponce P., Mazon N., Hernandez J.M. 

Conference Paper 

The Mathematics program created by the Mexican Ministry of Public Education (SEP) aims to have 
high school students with active development of a critical, logical thinking, creativity, and broad 
general knowledge to be able to argue and structure their ideas practically and logically. Although 
there have been constant changes in educational programs to improve, Mexico has consistently 
placed itself in the last places of The Program for International Student Assessment (PISA), a 
triennial international survey which aims to evaluate education systems worldwide by testing the 
skills and knowledge of 15-year-old students. One of the reasons given is that Mexican students 
are not sufficiently motivated during classes, resulting in a decline in academic qualifications. In 
the present report, we developed and implemented an experimental protocol that allows us to 
improve the levels of focusing on high school students during a math class using an NAO robot. 
Three different scenarios were studied: one with a mathematics teacher traditionally giving a 
complete class, another where the robot teaches the course and finally one where both the 
teacher and the robot cooperate to provide explanations and exercises. Electroencephalogram 
(EEG) readings were used in the students to observe levels of attention, while a group of 
Psychology students monitored their physical behavior through a body language analysis protocol. 
© 2019 IEEE. 
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Rock Detection in a Mars-Like Environment Using a CNN 

Furlán F., Rubio E., Sossa H., Ponce V. 

Conference Paper 

In this paper we study the problem of rock detection in a Mars-like environment. We propose a 
convolutional neural network (CNN) to obtain a segmented image. The CNN is a modified version 
of the U-net architecture with a smaller number of parameters to improve the inference time. The 
performance of the methodology is proved in a dataset that contains several images of a Mars-like 
environment, achieving an F-score of 78.5%. © 2019, Springer Nature Switzerland AG. 
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Room Temperature Direct Writing of Ultrathin Zinc Oxide Piezoelectric Films 
Via Near-Field Electrohydrodynamic Jetting for High-Frequency Flexible 

Electronics 

Garcia-Farrera B., Velasquez-Garcia L.F. 

Conference Paper 

Using near-field electrohydrodynamic deposition (NFEHD) at atmospheric pressure and room 
temperature, we demonstrate, for the first time, ultrathin ceramic piezoelectric films that are 
capable of GHz level actuation. Through optimization of the zinc oxide (ZnO) nanoparticle 
printable feedstock and the deposition parameters, uniform, continuous traces as narrow as 198 
μm and as thin as 128 nm were created on rigid and flexible substrates. The net orientation of the 
imprint's polar axis in the direction parallel to the substrate, i.e., the [100] direction, is augmented 
by increasing the charge density of the jet and the rastering speed of the nozzle, achieving ~10 
GHz laterally excited resonators and ~5 GHz thickness-excited resonators; the estimated acoustic 
speed for the later resonator (i.e., ~2,000 m/s) is close to the velocity of transverse waves in ZnO. 
Our novel technology makes possible to additively manufacture high-frequency piezoelectric 
devices in low-temperature, e.g., flexible, substrates. © 2019 IEEE. 
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Rural democratic design: Participatory design and service learning strategies 
in sustainable development to promote civic mindedness in community 

development 

Trevino Sherk J., Cobreros Rodriguez C. 

Conference Paper 

The Natural Lab is a design-build programme at the Architecture, Art and Design School at the 
Tecnologico de Monterrey in Queretaro, Mexico. Ethnographic research and participatory design 
methods were part of a collaborative process aimed at empowering students in creating a 
sustainable community for the residents of Tilaco, Mexico. Student teams discovered the real 
needs of the community through ethnographic research, and were involved in daily activities of 
the community, the important events, and the festivities. This built deep empathy with the people 
with whom students were designing, getting to understand who they are, what they do, what they 
think and feel. The attitude was about understanding the emotional needs of the users. In 
conjunction with the ethnographic information determined during the discovery phase, students 
applied participatory design methods throughout the process, beginning with activities that 
helped community members create a vision for their development. Students adapted participatory 
methods to all the phases of the design process, which were implemented through community 
workshops. These workshops helped to address complexities, empower community, and balance 
the need to preserve natural/cultural resources. The student and community’s work culminated in 
co-design proposals of high social impact through key strategic actions including the construction 
of small-scale and environmentally responsible projects. © 2019 Institution of Engineering 
Designers, The Design Society. All rights reserved. 
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Self-paced movement intention recognition from EEG signals during upper 
limb robot-assisted rehabilitation 

Hernandez L.G., Antelis J.M. 

Conference Paper 

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 same 
limb. This would allow finer control of neurorehabilitation and motor recovery devices by end-
users [1]. To address this issue, we assess the feasibility of recognizing two self-paced movement 
intentions of the right upper limb plus a rest state from EEG signals recorded during robot-assisted 
rehabilitation therapy. In addition, the work proposes the use of Multi-CSP features and deep 
learning classifiers to recognize movement intentions of the same limb. The results showed 
performance peaked greater at (80%) using a novel classification models implemented in a 
multiclass classification scenario. On the basis of these results, the decoding of the movement 
intention could potentially be used to develop more natural and intuitive robot assisted 
neurorehabilitation therapies. © 2019 IEEE. 
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Solving Dynamic Combinatorial Optimization Problems Using a Probabilistic 
Distribution as Self-adaptive Mechanism in a Genetic Algorithm 

Montiel Moctezuma C.J., Mora J., Gonzalez-Mendoza M. 

Conference Paper 

In recent years, the interest to solve dynamic combinatorial optimization problems has increased. 
Metaheuristic algorithms have been used to find good solutions in a reasonably low time, in 
addition, the use of self-adaptive strategies has increased considerably because they have proved 
to be a good option to improve performance in these algorithms. In this research, a self-adaptive 
mechanism is developed to improve the performance of the genetic algorithm for dynamic 
combinatorial problems, using the strategy of genotype-phenotype mapping and probabilistic 
distributions. Results demonstrate the capability of the mechanism to help algorithms to adapt in 
dynamic environments. © Springer Nature Switzerland AG 2019. 
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Spatial Hermite-Gaussian solitons in optical lattices 

Trejo-Garcia D., Gonzalez-Hernandez D., López-Aguayo D., Lopez-Aguayo S. 

Conference Paper 

Optical spatial solitons have been subject of intense research over the past years due to their 
natural potential to control light by light and become essential for the future of all-optical 
technologies. We report soliton solutions in optical lattices completely described by Hermite-
Gaussian beams for the (1+1)D case that are stable if their power remains below a critical 
threshold value. The pure local nonlinear system studied here can mimic, up to certain extent, a 
strongly nonlocal medium. We conclude that our methodology of imposing an optical lattice as a 
restriction on the nonlinear Schrödinger equation can be used to generate new families of 
solutions by taking advantage of different restrictions. © COPYRIGHT SPIE. Downloading of the 
abstract is permitted for personal use only. 
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Spectral Vegetation Index Sensor Evaluation for Greenhouse Precision 
Agriculture 

Lozoya C., Eyzaguirre E., Espinoza J., Montes-Fonseca S.L., Rosas-Perez G. 

Conference Paper 

Automated greenhouses provide a controlled environment to improve crop yield and resource 
efficiency, and represent an interesting alternative to implement precision agriculture based on 
sensing technology and data-driven management. While current automated greenhouses focus on 
controlling and monitoring environmental and soil variables, direct vegetation data is not usually 
available. The Normalized Difference Vegetation Index (NDVI) is a standardized indicator for crop 
healthiness, that uses direct plant spectral measurements of the difference between the reflected 
near-infrared and red light. This paper evaluates two different types of NDVI measurement 
instruments and analyzes how they can be integrated into a greenhouse ecosystem to control 
environmental and soil variables based on the plant healthiness. The automated greenhouse has 
been implemented for academic purposes to create an active learning environment where 
students can develop disciplinary and transversal competencies. © 2019 IEEE. 
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Stacking Fingerprint Matching Algorithms for Latent Fingerprint Identification 

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

Conference Paper 

Automatic latent fingerprint identification is still challenging for biometric researchers. One 
infrequently explored approach for improving the identification rate involves stacking latent 
fingerprint identification algorithms with a supervised classification algorithm, instead of using a 
weighted sum or a product of likelihood ratio. A stacking approach fuses the result provided by 
different base algorithms to achieve higher performance than each individual algorithm. Latent 
fingerprints present different qualities, causing deviations between the identification rates of 
various algorithms. Thus, we propose stacking latent fingerprint identification algorithms using a 
supervised classifier. We use two different minutia descriptors with a global matching algorithm 
independent of the local matching of the minutia descriptor. Our stacking method improves the 
identification rate of each base algorithm by when comparing the fingerprints in the database NIST 
SD27. Furthermore, our proposal achieves a rank-1 identification rate when comparing 258 
samples in the database NIST SD27 against 29,258 references, and against 100,000 references. © 
Springer Nature Switzerland AG 2019. 
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Step-by-step implicit discrete super-twisting differentiator for input-output 
linearizable nonlinear systems 

Chairez I. 

Conference Paper 

The aim of this study was to design a step-by-step numerical differentiator for a class of 
discretized version of a n-th chain-of-integrator system based on the application of the implicit 
discretization of the super-twisting algorithm (STA). The high-order differentiator reconstructed 
the non-measurable states of an input-output linearizable systems. The gains of the observer were 
calculated based on the application of a class of generalized functions. The convergence analysis 
showed that all the states in the linearized system achieved an invariant set with a predefined size. 
The existence of this invariant set depends on the uniqueness of the solution for the generalized 
function. A simple interpretation of a possible exact reconstruction of the non-measurable states 
of the implicit discretized form. The application of the implicit discretized STA served to design a 
class of observer for the microalgae culture system. © 2019, IFAC (International Federation of 
Automatic Control) Hosting by Elsevier Ltd. All rights reserved. 
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Stewart Robotic Platform for Topographic Measuring System 

Hernández-Santos C., Labastida D.S., Rincón E., Fernández-Ramírez A., Aragón F.C., Valderrama-
Chairez J. 

Conference Paper 

In this work, a prototype of an autonomous topographic metrology system that uses a self-leveling 
Stewart platform system is presented, with the objective of evaluating the angular uncertainty of 
the azimuth plane adjustment process, which would disperse an associated collimation 
instrument. The self-leveling process of the prototype is achieved by means of two mutually 
independent four-bar kinematic chains that regulate the inclination of the platform on the “x” and 
“y” axes. The control of the prototype is based on the regulation of the motive source, of the 
kinematic chains, by means of a servomotor coupled to one of the fixed articulations and an 
accelerometer. The comparison of the angular error of adjustment of the calculated azimuth plane 
and that measured independently in an array of orthogonal toroid levels shows that the error 
changes as a function of the initial disturbed position and converges to a fixed value that depends 
on the accuracy of the source controller motor, the resolution in the range of the sensor and the 
alignment of the links and articulations of the kinematic chain. © Springer Nature Switzerland AG 
2019. 
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Strategies for Implementing Collaborative Robot Applications for the 
Operator 4.0 

Fast-Berglund Å., Romero D. 

Conference Paper 

To accomplish a flexible and highly productive production system, collaborative robot applications, 
such as co-bots, can be one solution. Hence, last year: 2018, less than 4% of the industrial robot 
investments had “collaborative roots”. In order to increase this number, clear strategies for the 
implementation of co-bots are vital. This paper will present the results from the study of 40 SMEs, 
and six OEMs, regarding where and when to implement co-bots in production. Furthermore, which 
KPIs to consider when implementing these collaborative robot applications. The Lotus Blossom 
technique has been used to create the first steps towards strategies for implementing 
collaborative robot applications for the Operator 4.0. Seven areas of application have been pre-
selected, and one area has been left free of choice for the companies. The results show that the 
areas with greater strategic interest are ‘pick-n’-place’ tasks and ‘load-unload’ tasks. © IFIP 
International Federation for Information Processing 2019. 
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Structural design optimization of knee replacement implants for Additive 
Manufacturing 

Peto M., Ramírez-Cedillo E., Hernández A., Siller H.R. 

Conference Paper 

Recent developments in additive manufacturing (AM) have led the way to extraordinary 
opportunities in the development and fabrication of surgical implants due to advantages that AM 
offers. The study of structural design optimization (SDO) involves strategies such as topology 
optimization (TO), shape optimization, and size optimization to achieve a desired functionality for 
a given set of loads and constraints while optimizing specific qualities such as the structure weight 
or uniform stress distribution. Thus, integration of structural design optimization (SDO) and 
additive manufacturing (AM) is a powerful way for designing and fabricating lightweight medical 
implants that replicate the biomechanical properties of the host bones, and minimize stress 
shielding related problems. This study is focused in proposing a setup of a proper methodology for 
the rapid development of optimized surgical implants. A tibia intramedullary implant for an 8-year 
old osteosarcoma patient is designed and optimized, through TO in Abaqus/Tosca, to reduce the 
weight of the implant and minimize stress shielding related problems. A weight reduction of about 
30 % was achieved from structural design optimization. The overall viability of the proposed 
design concept was validated using finite element analysis (FEA), and a stainless steel 316 L 
prototype was fabricated via SLM. After analysing results, in order to address osseointegration it is 
proposed that lattice structures to be incorporated in future work. In addition to that, there will be 
structural modifications for the implant to be able to adjust as the patient grows. © 2019 The 
Authors. Published by Elsevier B.V. 
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Student engagement outside the classroom: Analysis of a challenge-based 
learning strategy in biotechnology engineering 

Membrillo-Hernández J., Muñoz-Soto R.B., Rodríguez-Sánchez A.C., Díaz-Quiñonez J.A., Villegas 
P.V., Castillo-Reyna J., Ramírez-Medrano A. 

Conference Paper 

Currently, there is great concern about the increasing percentage of school dropouts at all school 
levels, therefore student engagement has been at the center of the discussion of the use, design 
and implementation of innovative teaching techniques that promote student interest, awaken 
passion for the discipline of each program and through educational activities decrease the 
percentage of desertion in undergraduate studies. The Tec21 model, implemented at the 
Tecnologico de Monterrey, aims to reduce school dropout through the acquisition of new 
knowledge through the resolution of real-life challenges. Here we report on a learning experience 
based on the Tec21 model for students of the Biotechnology Engineering program who were taken 
out of the school to the Epidemiological Diagnosis and Reference Institute and exposed to solve 
challenges related to the analysis of nucleotide sequences of genomes of current infectious germs. 
Study modules to support the solution of the challenges were designed to boost transversal 
competences such ethics, collaborative work, resilience and critical thinking. Analyses of 
achievement indicators, such as learning gain, and a student engagement survey showed that this 
active learning experience was 20 to 40% more efficient than that of students who remained in 
traditional classroom education. Interestingly, the academic challenge, the active learning, the 
staff-student interaction, the enriching educational experience, the supportive learning 
environment and work interacting learning, were also considerably higher. Our results support the 
idea that student achievement is directly linked to engagement and demonstrated that having a 
Challenge Based Learning experience helps to increase student's commitment. © 2019 IEEE. 
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Students' abilities to solve RC circuits with research-based educational 
strategies 

Zavala G., Martinez-Torteya C.E. 

Conference Paper 

One of the main research lines of Physics Education Research is students' conceptual 
understanding. Since the'70s, that line of research has produced not only research papers but also 
educational material that helps instructors teach physics in a coherent and structured way so that 
students can understand physics better. We have applied several of these research-based 
materials in our electricity and magnetism course for physics engineering students and have 
obtained good results regarding learning gain measured by some standard tests. In this paper, we 
focus on the effect of students' understanding of physics concepts on their problem-solving ability 
from a quantitative perspective. We chose RC circuits given the lack of time devoted to problem-
solving in the class on this topic. The results indicate that even though students understand basic 
concepts such as potential difference, current, capacitance, and resistance, they struggle when 
trying to apply those concepts to solving RC circuits problems. On the other hand, we also show 
that students with good quantitative results, at the same time, have good qualitative results. © 
American Society for Engineering Education, 2019. 
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Students' perception of teaching practice in an active learning environment 

Dominguez A., Zavala G. 

Conference Paper 

Physics Education Research has been very active since the late 70's trying to reduce the gap 
between what the instructor teaches and what the students learn. One of the most important 
results of that research is the design of educational strategies and materials that help instructors 
with their teaching. It has been proved that using research-based instructional strategies in which 
students participate in an active way; students learn better than that of those taught in a 
traditional setting. Based on the Teaching Practices Inventory, we designed a survey for physics 
engineering students in an active learning environment to gauge what, in their perspective, is 
important for their comprehension. The results indicate that what instructors know is essential for 
students' learning is not always the same as what students believe is important for their learning. 
© American Society for Engineering Education, 2019. 
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Sums of key functions generating cryptosystems 

Kalashnykova N., Avramenko V.V., Kalashnikov V. 

Conference Paper 

The paper develops an algorithm based on derivative disproportion functions (DDF) for modeling a 
cryptosystem for transmitting and receiving devices. The transmitted symbols are encoded with 
the aid of sums of at least two of those functions weighted with random coefficients. Some 
important properties of the derivative disproportion functions are also discussed. Numerical 
experiments demonstrate that the algorithm is quite reliable and robust. © Springer Nature 
Switzerland AG 2019. 
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Synergy of digital art, architecture and design using video-mapping in a 
combined classroom 

Milián H.N.Q., Aguilera N.A., Flores P.G.R., Hosseini S. 

Conference Paper 

Technological advances within educational domains permit new teaching systems to emerge. 
Video-mapping is a technique that involves projecting images on three-dimensional surfaces 
through motion effects. In the case of architectural projects, there are very few uses of video-
mapping that focus on urban planning and even fewer when the mapping is interactive. However, 
it is crucial to scale new ways of interpreting design using technologies such as video-mapping. In 
this research work, the themes of virtual environments, spatial representation, and basic design 
are combined with video-mapping. Students from the Digital Art and Architecture and the 
Industrial Design programs worked together in this effort, creating an architectural model made 
with 3D impressions; the users interacted and selected from the options of colors and textures 
available for the model city, generating different presentations according to the changes in the 
settings of the video-mapping software. Thus, this project opened the doors to welcome digital 
artists into the world of architecture and urbanism. © 5th International Conference of the Virtual 
and Augmented Reality in Education, VARE 2019. All rights reserved. 
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Synthesis and characterization of osteoinductive adhesive composites with 
antimicrobial properties 

Portillo-Lara R., Moghanian A., Sani E.S., Konisky H., Annabi N. 

Conference Paper 

Statement of Purpose: More than two million bone grafting procedures are performed worldwide 
each year. Conventional sources for bone grafts are hindered by their high cost, limited 
availability, immunogenicity, poor osseointegration, and comorbidities such as bacterial infections 
[1]. Bioresorbable bone grafting substitutes (BGSs) have emerged as alternatives for bone 
augmentation and skeletal repair [2]. Among these, bioactive glasses (BGs) have been widely used 
for bone tissue engineering (TE) owing to their high cytocompatibility, osteoinductivity, and 
antimicrobial properties [3]. Moreover, their incorporation into soft polymeric matrices holds 
great potential for the development of cytocompatible and bioactive scaffolds for bone repair. 
Here, we developed a multifunctional composite biomaterial for bone TE based on the 
incorporation of a novel Sr-and lithium (Li)-doped BG into gelatin methacryloyl (GelMA) hydrogels. 
© 2019 Omnipress - All rights reserved. 
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Synthesis and characterization of SiO2 particles for the development of a 
novel sun skin protector enriched with antioxidants 

Hernández A., Barrios M.L., Sánchez M.L. 

Conference Paper 

This work is focused to study the influence of the reaction media, alkaline or acid media, the 
annealing temperature, and sonication treatment on size and morphology of silicon dioxide (SiO2) 
nanoparticles obtained by the sol-gel method. Structural and morphological characterization was 
performed by: Attenuated total reflectance-Fourier transform infrared (ATR-FTIR) and micro-
Raman spectroscopy and scanning electron microscopy (SEM). The FTIR spectrum shows the 
absorption band assigned to the vibrational mode of Si-O-Si around 1080 cm-1. The bands at 778 
cm-1 and 472 cm-1 can be assigned to Si-O and O-Si-O stretching vibrations, respectively. The 
same bands are observed in the micro-Raman spectrum around 430, 493 and 708 cm-1, 
respectively. Such bands are more intense in the materials synthesized in alkaline media, 
suggesting an improvement in the crystal structure of the silicon oxide. This behavior confirms the 
presence of silicon dioxide (SiO2) in all prepared samples. The reaction in acid media produced 
particles with non-homogenous size and morphology. The material synthesized in alkaline media 
(IB, IBT) exhibits a surface morphology composed of nanoparticles spherical shape (average size = 
100-250 nm). The sonication treatment further generated cluster-like nanoparticle agglomeration. 
Starting with the results, we corroborated the formation of SiO2 nanoparticles with potential 
morphological properties for their use as an active ingredient in sunscreens. Thus, research is 
aimed at the generation of new SiO2 nanomaterials for their evaluation as potential 
photoprotective physical agents, by modifying its morphological properties. © 2019 Elsevier Ltd. 
All rights reserved. 
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Synthesis, characterization and mechanical properties of Ti-Nb-Ta-Zr foams 
for biomedical applications 

Cuevas A., Aguilar C., Medina A., Bejar L., Oseguera J. 

Conference Paper 

Development of titanium foams with low elastic modulus has achieved scientific and technological 
importance to avoid the stress shielding problems occurs due to the stiffness mismatch with 
respect to human bone. This work studied the synthesis and characterization of foams of Ti-3.2Nb-
12.5Ta-12.7Zr, (wt. %) produced by mechanical alloying (MA) using a planetary mill for 12 h. 
Foams were obtained using NaCl (40, 50 and 60% v/v) as space-holder. Powders and space-holder 
were mixed together and compacted at the pressure of 420 MPa. Powders and foams were 
characterized by X-ray diffraction, scanning electron microscopy, transmission electron 
microscopy, and optical microscopy. The foams showed a heterogeneous pore distribution. Elastic 
modulus values between 10 to 25 GPa were obtained. These values are closer to human bone 
stiffness having the potential for bone replacement. © 2019 Elsevier Ltd. All rights reserved. 
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System dynamics modeling of the effects of the decision to purchase 
industrial robots on a manufacturing organization 

Elizondo-Noriega A., Tiruvengadam N., Guemes-Castorena D., Tercero-Gomez V.G., Beruvides M.G. 

Conference Paper 

Over time, all industries have adapted to the ever-increasing demand for higher product quality 
and throughput by embracing automation and industrial robots. The impact of the purchasing 
decision of automation equipment such as robots on an organization's profitability needs to be 
better understood, given the paucity of published empirical data on the topic. One alternative 
approach to deal with the scarcity of data is simulation, and among the available simulation 
methods for redressing this issue, System Dynamics (SD) has proved to be a reliable alternative. 
This work presents a SD-based simulation model for the purchasing decision of an industrial robot 
(purchasing option) within a manufacturing organization that is based on a previously established 
technological archetype. The intent of this study is to create a suitable simulation environment 
based on a combination of the two simulation models to study in greater detail the economic 
effects of purchasing industrial robots. © 2019 PICMET. 
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System for Competences' Development to Form an Engineering Profile on 
Undergraduate Student 

Nieto-Jalil J.M., Kawaminami-Garcia I.R., Rodriguez-Alvarez E. 

Conference Paper 

In this paper, we present the results of a study carried out with Engineering students studying 
Differential Equations at the Tecnologico de Monterrey and with Mechatronics students at the 
Tecnologico de Mexico in Hermosillo, Mexico. The purpose of this research was to determine the 
influences of various challenges posed in laboratory practices, an authentic evaluation system 
focused on the validation of competencies, and the subsequent analysis of students' academic 
performance to form an engineering profile that will benefit the students in their professional 
lives. The design of this research project was quasi-experimental, where we compared two 
different teaching methods applied in different semesters using control and experimental groups. 
The results of the research conclude that a methodology based on the implementation of 
laboratory practices is better than the traditional methodology for the development of the 
transversal and disciplinary competencies which form an engineering profile. The overall results of 
the research regarding the efficiency of knowledge acquired favor the experimental group, 
particularly when it comes to procedural, conceptual, and attitudinal competencies. © 2019 IEEE. 
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Tec21 Can Be an Educational Model for a VUCA World 

Swain-Oropeza R., Renteria-Salcedo J.A. 

Conference Paper 

We are undertaking probably the most innovative and transformational education initiative in the 
history of our institution. Tecnologico de Monterrey is expanding Tec21 Educational Model to 
every single discipline and academic program. This model is our response to the quest of how 
education should be brought to the 21st century. This article explains our model and how we 
gradually deploy it in order to start a new generation in fall 2019; we describe the main 
components of Tec21 through 4 pillars: Challenge-based Learning; flexibility in how, when and 
where students learn; inspirational faculty; and an engaging university experience. Since 2013, 
when we declared our intention to make a structural change in our educational model, this was an 
incremental experience. Results of implementation revealed that Tec21 Model helped students to 
develop their academic learning outcomes through Challenge-based Learning experience. For 
many years, universities have tried to bring the world into the classroom, it is clear that the time 
has arrived to do the opposite and take the classroom out to the world with Tec21 Model. © 2019 
IEEE. 
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Techno-andragogic ecosystem model for active learning: Digital age learners 

Pérez-González M.-E., Ramírez-Montoya M.-S. 

Conference Paper 

In this era, digital transformation in work processes and new generations such as millennials and 
centenarians are having an impact of change on organizations. Therefore, it is necessary that those 
responsible for the training areas look for new pedagogical approaches, such as active learning, for 
the design of training programs. The traditional instruction, both for e-learning and face-to-face 
environments, has ceased to have a value in the development of the competencies that promote 
lifelong learning. The development of competencies based on the lifelong learning concept is part 
of the agenda for 2030, according to UNESCO, and should also be in the priorities of experts in the 
design of training programs for adult learners using e-learning environments. The purpose of this 
document is to introduce a doctoral thesis research plan, and its current status for the creation of 
a model of a techno-andragogic ecosystem for active learning with diverse architectures 
integrated into e-learning models that enhance the development of competences. Therefore, the 
context and motivation of this doctoral thesis is presented, a review of the literature of the 
primary constructs to be analyzed, the proposal of a mixed method with a sequential concurrent 
design with predominant approaches in two phases of the investigation: QUAL-QUAN and QUAN-
QUAL, which will identify the most effective architectures to promote lifelong learning. The 
research findings could generate guidelines to incorporate in the design of the ecosystem model 
to be proposed. © 2019 ACM. 
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Technology, social projects and education 

Rubio J., Gleason M. 

Conference Paper 

This document presents four experiential learning projects that offer solution to real problems in 
different communities of Mexico City, taking advantage of technology. The projects were 
developed by university students, guided and supervised by professors. These were done as a 
learning strategy where 21st century skills are developed and offer social benefits. Copyright 2019. 
© by the International Institute of Informatics and Systemics. All rights reserved. 
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The APMS Conference &amp; IFIP WG5.7 in the 21st Century: A Bibliometric 
Study 

Keepers M., Romero D., Wuest T. 

Conference Paper 

The APMS conference and IFIP WG 5.7 community can proudly look back at a rich history of 
research and practical impact in the field of production and production management. However, in 
the light of the recent disruptions of the field, often summarized under the terms Industry 4.0 or 
Smart Manufacturing, it is critical to assess recent research trends and changing key topics within 
the community to enable informed decisions about the future directions of the conference. This 
paper takes a critical look at 1,428 published papers from the APMS proceedings that are available 
on Scopus and derives key insights through a bibliometric study. A special focus is put on the last 
five years to reflect the recent effects of digital transformation on the driving topics of the 
conference. The results show the emergence and dominance of Industry 4.0 among the recent 
topics, but also provides evidence of established topics, such as sustainability, remaining relevant. 
Overall, the study provides a wealth of information that provides the foundation for forward 
looking discussion among the community members. © IFIP International Federation for 
Information Processing 2019. 
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The educational potential of the podcast: An emerging communications 
medium educating outside the classroom 

Celaya I., Ramírez-Montoya M.S., Naval C., Arbués E. 

Conference Paper 

This research work addresses the educational potential of the podcast, an emerging digital 
communications medium. This audio format brings together producers and listeners (broadcasters 
and users) through very specific contents. In effect, it permits sharing and broadening knowledge 
of a subject, together with the construction of learning communities. Consequently, the research 
focus is based on educommunication, an interdisciplinary field combining communications and 
education. The main aim of the work is an in-depth study of the educational potential of 
podcasting. The hypothesis is that its educational nature is beneficial to everyone, schoolchildren 
and adults. The research is proposed from a qualitative perspective; it combines several different 
methods such as content analysis, interviews and case studies so as to obtain innovative results. It 
is hoped that this research will contribute knowledge in order to improve the educational 
potential of podcasting, a useful tool in the full development of people and communities. © 2019 
ACM. 
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The effect of blade deflections on the torsional dynamic of a wind turbine 

Jauregui J., Cárdenas D., Morales L., Martinez M., Basaldua J. 

Conference Paper 

The dynamic behavior of a wind turbine comprises three major parts: the external torque 
produced by the wind, the mechanical elements and the grid. For the aerodynamic response, 
there is three type of models: constant aerodynamic torque for Type I and Type IV turbines, a 
pseudo aerodynamic model for Type I and II, and linearized aerodynamic model for Type III. The 
drivetrain has been model either as a single-mass shaft model or as a double-mass shaft model. 
Most of the dynamic models of wind turbines consider the wind torque only as a function of the 
wind velocity, and they neglect the vibrations of the blades as an excitation torque. Therefore, a 
dynamic model that includes the aerodynamic power, the torque produced by the deflection of 
the blades, the vortex-induced vibrations of the blades and the torque caused by the eccentricity 
of the center of mass represents the excitation torque. The dynamic model of the wind turbine is a 
multibody dynamic model with six degrees of freedom. The blades are represented as a two 
lumped-masses, the torsional response of the main rotor is described as a single torsional mass, 
which is connected to the electric generator by a gearbox. The gearbox is represented as a double-
shaft model, and the gear mesh is simulated with a nonlinear torsional stiffness. The generator is 
described as another torsional mass. The torque produced by the wind is calculated using QBlade 
for different pitch angles. The dynamic parameters of the blade were determined experimentally, 
and it was found that the blade has only two dominant vibration modes. For this reason, the 
blades were modeled as two lumped-masses. It was found that the vortex-induced vibrations 
modify the torsional vibrations of the generator and they are an extra source of perturbations for 
the electric generation, and they depend on the wind velocity and the pitch angle. Copyright © 
2019 ASME. 
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The effects of different drying methods on the morphology and physical 
properties of mesoporous silica nanoparticles 

Aguirre-Sánchez A.S., Abril-Martinez F., Bernal-Ramirez J. 

Conference Paper 

The effects of drying on the physical properties of mesoporous silica nanoparticles (MSNP), which 
were synthesized by hydrolysis and condensation of TEOS, where studied using the freeze-drying 
(FD) and alcohol-desiccation (AD) methods. Field emission scanning electron microscopy (FE-SEM), 
Fourier transform infrared (FTIR), dynamic light scattering (DLS), zeta potential and N2 adsorption-
desorption techniques were used to characterize the as-prepared particles. Electronic microscopy 
showed that silica nanoparticles are homogenous, spherical shape and discrete in nature. FTIR 
analysis indicated no significant spectral distinction between FD and AD particles; DLS showed a 
slightly bigger hydrodynamic radius for AD particles while zeta potential did not differ significantly 
for those particles. Finally, N2 adsorption-desorption showed that the surface area and pore size 
varied slightly between the two samples. The results suggested that there no exists a noticeable 
difference between MSNPs that were dried through freeze-drying or alcohol-dehydration 
methods. © 2019 Elsevier Ltd. All rights reserved. 
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The Impact of Digital Technologies on Services Characteristics: Towards 
Digital Servitization 

Romero D., Gaiardelli P., Pezzotta G., Cavalieri S. 

Conference Paper 

Despite that digital technologies play a fundamental role in enabling innovation in service delivery 
processes, the understanding of how they influence services characteristics, and service provider – 
customer interactions still remains a critical point. On these premises, this paper introduces a 
study to explore such influences, through the adoption of a two-dimensional matrix, representing 
a service provider – customer interaction typology, and describing how digital technologies 
influence the five main services characteristics (viz. intangibility, inventory, inseparability, 
inconsistency, and involvement). The matrix was built upon a literature review, and further refined 
through brainstorming sessions with researchers and practitioners. The results found suggest that 
digital servitization, the “digital transformation of services”, brings about new dynamics in service 
provider – customer interactions by impacting on the service delivery processes elements. For this 
reason, the achieved matrix can help service researchers and managers to understand how digital 
technologies increase/decrease the presence and the role of the service provider in a service 
delivery process, and the presence and the role of the customer of the service in a service delivery 
itself. © IFIP International Federation for Information Processing 2019. 
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The impact of virtual visualisation: Perception and design of spaces in 
ethnographic projects 

Cañizares J.C.M., Rojas J.-C. 

Conference Paper 

The use of VR technology within education is an area that has generated great interest in recent 
years, so this work follows that trend and contains nuances related to user-centred design 
education. The objective of this work is to identify students' perceptions of the use of VR 
technology for ethnographic research. A group of 20 industrial design students from Tecnologico 
de Monterrey conducted a field investigation, which included interviews and surveys, using HMD 
with videos and stereoscopic images of a public park in Monterrey, Mexico. Based on the research 
and information analysis, areas of opportunity were identified and urban furniture proposals for 
the public park that place were generated. Once the design process was completed, an evaluation 
instrument was applied to measure, through statistical analysis, the students' perceptions of their 
experience using technology in the design process; gender, qualification obtained and the 
relevance of the technology used was also considered. © 5th International Conference of the 
Virtual and Augmented Reality in Education, VARE 2019. All rights reserved. 
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The i-semester experience: Undergraduate challenge based learning within 
the automotive industry 

Mora-Salinas R., Torres C.R., Castillo D.H., Gijón C.R.R., Rodriguez-Paz M.X. 

Conference Paper 

This paper shows the development, implementation and results of an i-Semester, as part of the 
new educational model launch by Tecnologico de Monterrey, linked to the current needs of the 
automotive industry, whose companies are located throughout the Mexican Republic. The i-
Semester program is described as an undergraduate training program, aimed to the development 
of disciplinary and transversal outcomes, defined by the Accreditation Board for Engineering and 
Technology, through industrial experiences and real-life applications. It is explained how the i-
Semester was applied to an automotive industry challenge, where the student was involved in 
design, analysis and validation of components for the automotive industry. Explaining the work 
scheme, the modules with learning content, as well as the development of the industrial 
challenge. This work explains the experience in two editions of i-Semester in conjunction with a 
training partner, the automaker company Volkswagen de México. Thirty-eight students of 
Automotive Design Engineering and Mechatronic Engineering careers were immersed for 18-week 
periods, during spring and fall 2017 each one, into instruction from the teachers, professional 
workshops within the company and real-life experience to solve on real-life industry problem. Six 
teachers from the university and five engineers from the company served as mentors, giving 
feedback to students looking to solve the industrial problem. The second part of the paper 
explains how the evaluation tools were developed and implemented. As a conclusion, comments 
are made on the implementation challenges, opportunities, advantages and disadvantages that 
this new model has with respect to the traditional education scheme. © 2019 IEEE. 
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The last five years of Big Data Research in Economics, Econometrics and 
Finance: Identification and conceptual analysis 

López-Robles J.R., Rodríguez-Salvador M., Gamboa-Rosales N.K., Ramirez-Rosales S., Cobo M.J. 

Conference Paper 

Today, the Big Data term has a multidimensional approach where five main characteristics stand 
out: volume, velocity, veracity, value and variety. It has changed from being an emerging theme to 
a growing research area. In this respect, this study analyses the literature on Big Data in the 
Economics, Econometrics and Finance field. To do that, 1.034 publications from 2015 to 2019 were 
evaluated using SciMAT as a bibliometric and network analysis software. SciMAT offers a complete 
approach of the field and evaluates the most cited and productive authors, countries and subject 
areas related to Big Data. Lastly, a science map is performed to understand the intellectual 
structure and the main research lines (themes). © 2020 The Authors. Published by Elsevier B.V. 
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The Mexican Conference on Pattern Recognition After Ten Editions: A 
Scientometric Study 

Loyola-González O., Medina-Pérez M.A., Martínez-Trinidad J.F., Carrasco-Ochoa J.A. 

Conference Paper 

Scientific conferences are suitable vehicles for knowledge dissemination, connecting authors, 
networking, and research entities. However, it is important to know the impact of a determined 
conference for the international research community. The main way to do this is through a 
scientometric study of those papers derived from the conference. Therefore, in this paper, we 
introduce a scientometric study taking into account all papers published in each edition of the 
Mexican Conference on Pattern Recognition (MCRP) as well as all the papers published in special 
issues derived from MCPR. Our study is based on data taken from the SCOPUS database. We have 
extracted and analyzed several essential keys, such as acceptance and rejection rates, number of 
authors and top-productive institutions, and frequency of citations by other journals, with the aim 
of providing the impact of the papers derived from MCPR for the international research 
community. From our study, we report some important findings about the impact of the MCPR 
conference after ten editions. © 2019, Springer Nature Switzerland AG. 
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The use of gamification as a teaching methodology in a MOOC about the 
strategic energy reform in México 

Mena J., Rincón Flores E.G., Ramírez-Velarde R., Ramírez-Montoya M.S. 

Conference Paper 

The arrival of online programs in education is pushing educators to promote new ways of teaching 
to engage students. Nonetheless, most higher education teachers are not trained in the practices 
of e-learning. In this paper, our purpose is to study whether the use of gamification better 
promotes learning in online courses. Over 6,000 participants enrolled in the MOOC “Conventional 
and green energy sources” as a part of the activities of the “Binational Laboratory on Smart 
Sustainable Energy Management and Technology Education” project. About 1,000 eventually 
completed it. Main results indicate that for all participants’ profiles (i.e., gender, age, and 
educational level) the completion of a gamification challenge favored higher final test scores on 
the contents of the course. This lead us to think that gamification improves students’ performance 
in online teaching. However, there are technical limitations associated to the courses platforms 
that need to be solved for teachers to be able to implement non-traditional learning approaches. 
© 2019, Springer Nature Switzerland AG. 
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Theoretical and methodological proposal on the development of critical 
thinking through mathematical modeling in the training of engineers 

Gutiérrez J.A., Gallegos R.R. 

Conference Paper 

The present work constitutes a research advance, which takes up previous work where the 
teaching of Mathematics in higher education is modified through experimentation in the 
classroom using the modeling of real phenomena and / or simulation. The idea is to rethink 
Mathematical modeling as a didactic strategy that aims to develop not only disciplinary but also 
transversal competencies such as Critical Thinking. A review of ideas around Critical Thinking is 
shown, and this is intended to show that Mathematical modeling can help develop this 
competency in the Mathematics classroom. A theoretical proposal of how we conceive 
Mathematical modeling and methodological proposals is presented along with elements to look at 
these processes in the classroom. Considering that this study focuses on the study of the 
articulation of mathematical modeling as a didactic strategy and on critical thinking, based on 
mathematical modeling activities, the level of critical thinking of engineering students who 
perform these modeling activities in a Differential Equations course will be evaluated. © 2019 
ACM. 
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Toll Optimization Problems with Quadratic Costs 

Kalashnikov V., Kalashnykova N., Flores-Muñiz J.G. 

Conference Paper 

We study a bilevel programming problem molding the optimal toll assignment related to a 
network of toll and free highways. A public operator or a private company running the toll roads 
make decisions at the upper level by alloting the tolls in order to maximize their profits. The lower 
level decision makers (highway users), instead, look for the equilibrium among them while 
attempting to arrange their transportation flows along the routes aiming at minimization of 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 this bilevel 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 modify the well-known "filled function" 
method which brings us to a neighborhood 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. © 2018 IEEE. 
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Total Quality Management and Quality Circles in the Digital Lean 
Manufacturing World 

Romero D., Gaiardelli P., Powell D., Wuest T., Thürer M. 

Conference Paper 

In this paper, the authors present practical insights in order to propose a Quality Management 
Framework for Digital Lean Manufacturing. The rationale behind this proposed framework is that 
the individual ISO 9000:2015 Quality Management pillars are rather different when it comes to 
their objectives and their tasks at hand when using Human capabilities and/or Digital technologies 
capabilities in a strategic way for (i) Quality Planning, (ii) Quality Control, (iii) Quality Assurance, 
and (iv) Quality Improvement in the context of the emerging paradigm of Digital Lean 
Manufacturing Systems. © IFIP International Federation for Information Processing 2019. 
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Touch and Learn: Turning Simple Objects into Learning Materials 

Cuellar-Reynaga D.A., Mendoza-Cordova M.Y., Ramirez-Marrujo G.A., Granados U., Santamaria D., 
Reynaga-Pena C.G. 

Conference Paper 

Traditionally, the typical educational strategies used in Mexico's classrooms limit the incorporation 
of tactile and multisensorial experiences in the teaching of people with visual impairment. With 
this challenge in mind, the prototype here described was developed to be used as an innovative 
tool for the teaching-learning of any subject within the curriculum. With the incorporation of low-
cost technology, it was feasible to combine tactile and auditory stimuli that consider the diversity 
of students and their contexts. By using the Universal Design for Learning (UDL) principles during 
the elaboration of this prototype, we aimed to facilitate learning for the visually impaired students 
in an inclusive environment, by producing a multisensorial learning experience that is also 
attractive for sighted students. In addition, and to support diversity in the classroom, the auditory 
information can be displayed in different spoken languages. The prototype was elaborated with 
common Makerspace machinery such as laser cutters and 3D printers, so that it can be easily 
replicated in any part of the world at a low cost. Also, the programming is designed so that 
teachers can easily upload audio files to adapt the material to their specific needs and incorporate 
into the lessons of any given subject. © 2019 IEEE. 
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Towards Decentralized Tracking Control for Petri Nets 

Guevara-Lozano D., Vázquez C.R., Ramírez-Treviño A. 

Conference Paper 

In this work, three distributed strategies are proposed for the control of automated manufacturing 
systems, based on the tracking control paradigm for Interpreted Petri nets (IPN). In this paradigm, 
the control objective is to enforce the plant system, modelled as an IPN, to perform sequences of 
actuators' activations, described by others IPN named the specifications. In a first architecture, 
local controllers are independently synthesized, concurrently controlling disjoint sections of the 
plant. In a second architecture, communication between the local controllers is allowed, realized 
by an industrial network. Finally, the third architecture includes a high-level controller, named 
coordinator, that guarantees the fulfillment of global specifications. For illustrative purposes, 
these architectures are applied to a simplified model of a robotic manufacturing cell. © 2019 IEEE. 
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Towards full integration of physics and math concepts: Words versus 
meanings 

Armenta I.H., de la Garza Becerra J.E., Dominguez A. 

Conference Paper 

Mathematics and physics concepts have been closely interrelated since their formal beginnings in 
ancient times. Moreover, from a wide variety of perspectives, it is possible to identify that the 
understanding of physics progressed as more complex mathematical ideas became available. In 
pedagogical practice, there are many instances where the teaching of one of these disciplines 
might obstruct the understanding of the other; this problem, combined with the difficulty of 
teaching them inside or outside a classroom, produces a ripe opportunity for educative 
improvement. After a significant experience of teaching an integrated physics-math course for 
freshmen undergraduate students, a number of inconsistencies were identified and previously 
reported. One of those inconsistencies is a trap rooted in language, and it creates worrying 
cognitive conflicts that interfere with students' learning. Specifically, the use by teachers of 
different names for the same concepts or ideas (perhaps because they look to relate specific 
concepts to everyday language) might be helping misconceptions to prevail. In this work, the 
authors focused on the analysis of terms like mass, force, and torque. To do this, they analyzed 
various research sources and texts to identify the roots of different names for similar concepts and 
their uses, and they considered the consequences of differing terminology and meaning to the 
construction of complex thinking. Raising awareness about the inconsistencies of terminology in 
mathematics and physics and the resulting consequences is the primary objective of this study. 
This work was motivated by an authentic concern to facilitate the learning and comprehension of 
these subjects by students. Accordingly, the authors issue a call for action for a transformation in 
the teaching and learning of physics and mathematics through reflection on better use of 
terminology in these fields, so that the terms are negotiated between the disciplines, which results 
in precise descriptions of what is being taught, free of inconsistencies, confusion, and conflict. © 
American Society for Engineering Education, 2019. 

Armenta I.H., de la Garza Becerra J.E., Dominguez A., (2019). Towards full integration of physics and math 
concepts: Words versus meanings. Proceedings of: ASEE Annual Conference and Exposition, Conference 
Proceedings, American Society for Engineering Education, ISSN: 21535965.



Track 16: TEEM 2019 doctoral consortium 

García-Pẽalvo 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 another Ph.D. Programmes around the world, enriching the debates and the networking. © 
2019 ACM. 
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Transdisciplinary learning community: A model to enhance collaboration 
between higher education institutions and society 

Lozoya-Santos J.D.J., Guajardo-Leal B.E., Vargas-Martínez A., Molina-Gaytan I.E., Román-Flores A., 
Ramirez-Mendoza R., Morales-Menendez R. 

Conference Paper 

The main challenges currently faced by Higher Education Institutions (HEI) to achieve their 
integration with social agencies, industry, and government are discussed. Faced with the demand 
for solutions to increasingly complex problems and the modernization of teaching approaches that 
address these problems, the TransDisciplinary Learning Community (TDLC) model is proposed as a 
dynamic path to help educational systems, specifically HEI, to face these challenges. © 2019 IEEE. 
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Tribological Performance of an Engine Mineral Oil Blended with a Vegetable 
Oil under Approached Long-Term Use Conditions 

Farfan-Cabrera L.I., Gallardo E., Gómez-Guarneros M., Hernandez Peña A. 

Conference Paper 

It has widely reported that tribological performance of engine mineral oils (EMOs) can be 
improved by blending them with vegetable oils (VOs) in certain concentrations. Nonetheless, bio-
oils are more susceptible to oxidation than EMOs by thermal ageing, which could be a drawback 
when they are used in engines comprising high variations of temperature. In this paper, a 
comparative analysis of tribological performance of an EMO and a blend made of 80%vol. of EMO 
and 20%vol. of a VO in fresh and aged conditions is given. The VO selected for the blend was 
Jatropha oil since various advantages reported in literature. EMO and B20 were thermally aged in 
laboratory approaching actual oxidation and additives depletion caused in EMO used in a car for 
7500 km. The effects of ageing on the oils were evaluated by means of oxidation (PAI value), Zinc 
dialkyldithiophosphates (ZDDPs) depletion and viscosity. The tribological performance of the oils 
was determined by measuring the friction coefficients and wear rates generated in samples from 
engine cylinder liners in a pin-on-disk tester under boundary lubrication conditions. The ageing 
caused increased viscosity in B20 contrary to EMO that presented a slight decrease. The friction 
coefficients of B20 were lower than EMO in fresh and aged states. Moreover, the wear rate caused 
by fresh EMO and B20 were similar; however, ageing caused an increased wear rate by EMO but a 
decreased rate by B20 meaning that B20 exhibited better tribological performance than EMO 
under boundary lubrication in fresh and aged conditions. © 2019 SAE International. All Rights 
Reserved. 
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Understanding the Criminal Behavior in Mexico City through an Explainable 
Artificial Intelligence Model 

Loyola-González O. 

Conference Paper 

Nowadays, the Mexican government is showing a great interest in decreasing the crime rate in 
Mexico. A way to carry out this task is to understand criminal behavior in each Mexico states by 
using an eXplainable Artificial Intelligence (XAI) model. In this paper, we propose to understand 
the criminal behavior of the Mexico city by using an XAI model jointly with our proposed feature 
representation based on the weather. Our experimental results show how our proposed feature 
representation allows for improving all tested classifiers. Also, we show that the XAI-based 
classifier improves other tested state-of-the-art classifiers. © Springer Nature Switzerland AG 
2019. 
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Undertaking: A business game for 21st-century undergraduate skills 

Camacho C., Sahu S., Esteva E. 

Conference Paper 

The purpose of this research was to assess students’ perceptions of learning effectiveness of a 
board game having synergy with a business simulator. The game teaches students how to 
integrate interdisciplinary knowledge while developing “21st-century skills” like collaboration, 
communication, information literacy, decision-making, and problem-solving. “Interactive cognitive 
complexity theory” suggests that interactive games are more effective than other instructional 
methods because they simultaneously engage students' affective and cognitive processes. 
(Tennyson & Jorczak, 2008). Board games are enjoyable and promote team collaboration and 
communication. On one hand, board game scenarios and premises are very dissimilar to business 
realities, on the other hand, business simulators are useful in developing decision-making, 
problem-solving, and information literacy skills, but their formats on computer screens may seem 
cold and distant. This project extracts the best features of both board games and business 
simulators to create an exci ting learning experience in a new game called “Undertaking.” 
Qualitative research was conducted using post-game interviews with 130 students. Then, a pre-
game and post-game surveys were designed and tested based on validated scales for 21st-century 
skills (Chai et al., 2015; Cevik, 2019; Soh, Osman & Arsad, 2012). The quantitative data will be 
gathered with pre-game and post-game surveys applied to 150 students during November 2019. 
The participants of the research are business undergraduate freshmen students at the Guadalajara 
campus of Tecnologico de Monterrey (ITESM) in Mexico. The qualitative and first quantitative data 
demonstrated the positive impact of Undertaking on the students’ perceptions of their 21st-
century competencies. After the game, students reported a better understanding of how to solve 
problems, make decisions, communicate and, work collaboratively among others. © The Authors, 
2019. All Rights Reserved. 

Camacho C., Sahu S., Esteva E., (2019). Undertaking: A business game for 21st-century undergraduate skills. 
Proceedings of: the European Conference on Games-based Learning, vol. 2019-October, pp. 995-998, 
Dechema e.V., ISSN: 20490992; ISBN: 9781912764389.



University-industry collaboration ecosystem in china: Internal and external 
r&d activities for educational innovation and industrial products 

development 

Abbas A., Hosseini S., Fatima A., Zhao S. 

Conference Paper 

This research study explores the internal and external r&d activities of university and industry 
collaboration for educational innovation and industrial product development. We have conducted 
this study by reviewing secondary literature. The purpose of this research method is to highlight 
each process of university-industry direct collaboration, which starts from an idea and ends with 
the successful execution of a collaborative research project. The findings of this study suggest that 
university-industry (UI) collaboration relies on the university and its research group to propose 
new and original ideas and on industrial finance to help them successfully execute UI collaborative 
research. Following this, the research results will be transferred to the industry in accordance with 
an agreement between the university and industry under given local, national and international 
intellectual property laws. © 2019 ACM. 

Abbas A., Hosseini S., Fatima A., Zhao S., (2019). University-industry collaboration ecosystem in china: 
Internal and external r&d activities for educational innovation and industrial products development. 
Proceedings of: ACM International Conference Proceeding Series, pp. 40-43, Association for Computing 
Machinery, ISBN: 9781450376297.



Use of an offline video repository as a tool to improve students' performance 
in engineering courses versus real-time long distance courses 

Rodriguez-Paz M.X., Gonzalez-Mendivil J.A., Rojas J.-C., Núñez M.E. 

Conference Paper 

In this paper, a teaching model that makes use of a YouTube video repository for Engineering 
courses is presented. Some results show the preference of students of such a model over 
traditional teaching models that use live video. The proposed offline model with a video repository 
is presented as a better alternative for Engineering courses, improving aspects as students 
satisfaction and above all, the performance of students in Structural Mechanics courses where the 
model was implemented. © 2019 IEEE. 

Rodriguez-Paz M.X., Gonzalez-Mendivil J.A., Rojas J.-C., Núñez M.E., (2019). Use of an offline video repository 
as a tool to improve students' performance in engineering courses versus real-time long distance courses. 
Proceedings of: IEEE Global Engineering Education Conference, EDUCON, vol. April-2019, pp. 544-551, IEEE 
Computer Society, ISSN: 21659559; ISBN: 9781538695067.



Using Morphological-Linear Neural Network for Upper Limb Movement 
Intention Recognition from EEG Signals 

Hernández G., Hernández L.G., Zamora E., Sossa H., Antelis J.M., Mendoza-Montoya O., Falcón L.E. 

Conference Paper 

This study aims to compare classical and Morphological-Linear Neural Network (MLNN) algorithms 
for the intention recognition to perform different movements from electroencephalographic (EEG) 
signals. Three classification models were implemented and assessed to decode EEG motor imagery 
signals: (i) Morphological-Linear Neural Network (MLNN) (ii) Support Vector Machine (SVM) and 
(iii) Multilayer perceptron (MLP). Real EEG signals recorded during robot-assisted rehabilitation 
therapy were used to evaluate the performance of the proposed algorithms in the classification of 
three classes (relax, movement intention A Int A and movement intention B Int B) using multi-CSP 
based features extracted from EEG signals. The results of a ten-fold cross validation show similar 
results in terms of classification accuracy for the SVM and MLNN models. However, the number of 
parameters used in each model varies considerably (the MLNN model use less parameters than 
the SVM). This study indicates potential application of MLNNs for decoding movement intentions 
and its use to develop more natural and intuitive robot assisted neurorehabilitation therapies. © 
2019, Springer Nature Switzerland AG. 

Hernández G., Hernández L.G., Zamora E., Sossa H., Antelis J.M., Mendoza-Montoya O., Falcón L.E., (2019). 
Using Morphological-Linear Neural Network for Upper Limb Movement Intention Recognition from EEG 
Signals. Proceedings of: Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial 
Intelligence and Lecture Notes in Bioinformatics), vol. 11524 LNCS, pp. 389-397, Springer Verlag, ISSN: 
3029743; ISBN: 9783030210762.



Vertex Codification Applied to 3-D Binary Image Euler Number Computation 

Sossa H., Rubío E., Ponce V., Sánchez H. 

Conference Paper 

A three dimensional (3-D) digital image emerges as a straightforward extension of a two 
dimensional (2-D) digital image. A 3-D digital image can be obtained by digitizing the 3-D space in 
which one or more objects of interest can be contained. From each object in the digital image, 
several features describing their geometry and topology can be computed. One of these features 
is the Euler number. An alternative method to compute the Euler number of a 3-D digital object 
(image) in terms of a codification of the vertices of the object voxels is described. The set of formal 
propositions baseline of the proposal operation are provided, demonstrated and numerically 
validated with simple objects. Examples with images of different complexity show the applicability 
of the proposal. The proposed method emerges as an extension of the proposal introduced for the 
2-D case in [21] and as alternative of the formulation well described in [22]. © Springer Nature 
Switzerland AG 2019. 

Sossa H., Rubío E., Ponce V., Sánchez H., (2019). Vertex Codification Applied to 3-D Binary Image Euler 
Number Computation. Proceedings of: Lecture Notes in Computer Science (including subseries Lecture Notes 
in Artificial Intelligence and Lecture Notes in Bioinformatics), vol. 11835 LNAI, pp. 701-713, Springer, ISSN: 
3029743; ISBN: 9783030337483.



Virtual reality and collaborative interdisciplinary work in the development of 
competences 

Jorge A.G.-M., Rodríguez-Paz M.X., Caballero-Montes E. 

Conference Paper 

The development of a competence not only implies that activities are carried out to fulfill a 
learning objective but that these activities obey the formation of the competence in a direct and 
organized way [1]. In addition, the development of the competition should not only be sought 
from the perspective of the professors who designed the activity, but from the perspective of the 
student who at the time, recognizes that this or that competition has developed in it. Working in a 
virtual environment has proven to be an excellent tool to train skills in its users, in the same way, 
we are sure that those who work in the design of it also develop important skills for their 
disciplinary and professional performance. The measuring of a competence has two main actors, 
the professor and the students the first one designs how to develop a competence and the second 
one performs the object designed, this paper will focus on the second actor. The way decided to 
develop a competence was the design of a 3D interactive virtual ambience to help people learn a 
simple task. This work presents a qualitative analysis of how a sample of 67 students acknowledge 
the development of three competences according to four levels, these levels vary from a basic 
level of a competence to a high achieved level. The results indicate that the students acknowledge 
a high level of developing such competences and this proves that this type of activities are an 
important approach to help not only students but people in general to assure that they have 
achieved a certain level of a competence. © 2019 Association for Computing Machinery. 

Jorge A.G.-M., Rodríguez-Paz M.X., Caballero-Montes E., (2019). Virtual reality and collaborative 
interdisciplinary work in the development of competences. Proceedings of: ACM International Conference 
Proceeding Series, pp. 100-104, Association for Computing Machinery, ISBN: 9781450372541.



Virtual/Remote Labs for Automation Teaching: A Cost Effective Approach 

Morales-Menendez R., Ramírez-Mendoza R.A., Guevara A.J.V. 

Conference Paper 

Current advances in Information Technology have allowed the development of high performance 
communication systems in automatic control applications, as well as high fidelity manufacturing 
system simulators. A hybrid proposal that combines virtual and remote laboratories approaches 
for teaching industrial automation courses is presented. Several competencies and skills based on 
different challenges and active learning techniques are promoted. The proposal requires low 
investment and operating costs, in addition to being easily scalable. Some elements that influence 
the teaching/learning process are analyzed. Early results have been successful and can serve as a 
guide to improve teaching/learning process in experimental automation courses. © 2019, IFAC 
(International Federation of Automatic Control) Hosting by Elsevier Ltd. All rights reserved. 

Morales-Menendez R., Ramírez-Mendoza R.A., Guevara A.J.V., (2019). Virtual/Remote Labs for Automation 
Teaching: A Cost Effective Approach. Proceedings of: IFAC-PapersOnLine, vol. 52, pp. 306-311, Elsevier B.V., 
ISSN: 24058963.



Visuo-haptic simulations to improve students' understanding of friction 
concepts 

Neri L., Magana A.J., Noguez J., Walsh Y., Gonzalez-Nucamendi A., Robledo-Rella V., Benes B. 

Conference Paper 

Statics is a backbone course for several engineering disciplines and also a pre-requisite for 
dynamics and mechanics of materials. Researchers have identified a lack of understanding of 
statics as a significant source of difficulties in terms of both conceptual understanding, 
representation of free body diagrams (FBD) and problem-solving ability. Our approach to improve 
the learning of the concept of friction focuses on students' understanding of acting forces and 
specific components of such forces of a system. The presented quasi-experimental study 
investigates how the use of visuo-haptic simulations can improve students understanding and use 
of FBD. Specifically, we compared two visuo-haptic simulations; one that explicitly visually depicts 
FBD of multiple objects interacting with different surfaces, while the other only provides haptic 
feedback while students engage in the same forms of interaction. Our results suggest that using 
the visuo-haptic simulator with FBD leads to better learning results. These findings support the 
hypothesis that appropriately sequenced visuo-haptic simulators with well-designed visual cues 
can help students to better understand and use FBD. © 2018 IEEE. 

Neri L., Magana A.J., Noguez J., Walsh Y., Gonzalez-Nucamendi A., Robledo-Rella V., Benes B., (2019). Visuo-
haptic simulations to improve students' understanding of friction concepts. Proceedings of: Proceedings - 
Frontiers in Education Conference, FIE, vol. 2018-October, Institute of Electrical and Electronics Engineers 
Inc., ISSN: 15394565; ISBN: 9781538611739.



What kind of teacher achieves student engagement in a synchronous online 
model? 

Herrera L.M.M., Valenzuela J.C.M. 

Conference Paper 

The purpose of this study was to determine the characteristics that make a professor more likely 
to succeed in achieving student engagement when moving from a face-to-face teaching 
environment to synchronous online instruction. This study presents a comparison of student 
outcomes between the traditional face-to-face model and the synchronous online model. The 
experimental group consisted of 118 courses with 2563 students, who received their classes online 
in the fall of 2017. The control group had a similar size; they received traditional face-to-face 
classroom instruction in the fall of 2016. The teachers were the same in the two periods. The 
statistical results showed differences between the two groups and allowed us to list the 
characteristics of the teachers who achieved student engagement in the synchronous online 
model. We conclude that the teachers who succeed in engaging students in the online courses are 
characteristically young, excellent in technology management, good with interpersonal 
interactions and maintain a robust social presence; or they are experienced teachers proficient in 
the use of technology, very well trained in didactic techniques, and who competently manage 
transactional distances. © 2019 IEEE. 

Herrera L.M.M., Valenzuela J.C.M., (2019). What kind of teacher achieves student engagement in a 
synchronous online model?. Proceedings of: IEEE Global Engineering Education Conference, EDUCON, vol. 
April-2019, pp. 227-231, IEEE Computer Society, ISSN: 21659559; ISBN: 9781538695067.



When science meets the market: A multidisciplinary approach of 
entrepreneurship education 

Barron E., Amoros J.E. 

Conference Paper 

Entrepreneurship education for the scientific community has become more common. Recently, 
many entrepreneurship programs have been designed for scientists with the purpose of turning 
research into marketable products. However, despite the raising investments in and the popularity 
of entrepreneurship education programs, their effects and scope remain largely unknown.This 
article analyzes the effect of an entrepreneurial program called NoBI designed to develop 
entrepreneurial skills for the scientific community in Mexico. For nine weeks, participants of 
Binational Innovation Nodes (NoBI) received training from experts in business, science, and 
technology to validate their ideas in the market. We evaluated the effect of this education 
program on the participants' entrepreneurial self-efficacy (ESE), business model learning and 
entrepreneurial intention.We performed a two-stage longitudinal study applying a survey to 179 
individuals. We used a Wilcoxon Matched-Pairs Signed-Rank non-parametric test to analyze the 
data. Preliminary results suggest that after the NoBI program, researchers increased their ESE and 
business model learning. Also, this entrepreneurial program has positively impacted the 
participants' entrepreneurial intention. This study provides valuable insights into how 
entrepreneurial programs can develop skills and raise the intention to start a business in the 
scientific community. © 2019 IEEE. 

Barron E., Amoros J.E., (2019). When science meets the market: A multidisciplinary approach of 
entrepreneurship education. Proceedings of: 2019 9th IEEE Integrated STEM Education Conference, ISEC 
2019, pp. 347-352, Institute of Electrical and Electronics Engineers Inc., ISBN: 9781728115023.



Wind Energy Development and Technology in the World: A Brief Overview 

Elizondo J.L., Rivera M., Wheeler P. 

Conference Paper 

A brief overview of wind energy 2018 market status with short- and long-term projections will be 
presented, as well as the wind turbine technologies and market share. Furthermore, clean energy 
goals from the governments of Denmark, Mexico and Chile will be mentioned, highlighting the 
world's ongoing transition to a low emissions society. © 2019 IEEE. 

Elizondo J.L., Rivera M., Wheeler P., (2019). Wind Energy Development and Technology in the World: A Brief 
Overview. Proceedings of: IEEE CHILEAN Conference on Electrical, Electronics Engineering, Information and 
Communication Technologies, CHILECON 2019, Institute of Electrical and Electronics Engineers Inc., ISBN: 
9781728131856.



Work-in-progress: Social networks analysis in the transition of an educational 
model among groups of stem teachers 

Castro E., López I., Zavala G. 

Conference Paper 

This work-in-progress research focuses on understanding and describing how nineteen groups of 
university engineering and science educators learn and assimilate the new educational model 
being adopted in a private Mexican university. Their role is to face the forces of globalization that 
are transforming the system of higher education in the university. This investigation adopts the 
notion of Social Network Analysis (SNA) to characterize and visualize the patterns of interactions 
among the different teams of teachers. Education research has been supported more frequently in 
recent decades by the analysis of social networks, which is a tool to quantify and visualize 
connections and structures of relationships and interactions within organizations. With this 
perspective, it has been possible to deepen the study of the nature and the determinants of 
interactions among teachers [1]. The data from a questionnaire applied to the team of 
participating educators was used at the beginning of the deployment of the new educational 
model known as the Tec21 Educational Model. The support patterns and collaborative networks of 
the educators are represented from the data through sociograms and descriptive social network 
indicators such as density, transitivity, and reciprocity in the network [2]. This approach is a 
methodological and pedagogical innovation because it has the potential to inform and provide 
feedback about the participants' work, promote reflection on their collaborative practices and 
contribute to cohesion, dialogue and the flow of knowledge within the team to continuously 
improve the internalization of the new educational model. © American Society for Engineering 
Education, 2019. 

Castro E., López I., Zavala G., (2019). Work-in-progress: Social networks analysis in the transition of an 
educational model among groups of stem teachers. Proceedings of: ASEE Annual Conference and Exposition, 
Conference Proceedings, American Society for Engineering Education, ISSN: 21535965.



Work-in-progress: Supersensory box: Increase your abilities 

Díaz R.J., Villalpando R., Salas S., Karrum S. 

Conference Paper 

Science and technology have become an essential part of every person's life, however, there are 
segments of the population that present different capacities and/or physical limitations that 
prevents them from seizing them. The objective of this project is to help to develop motor, 
cognitive and behavior abilities through a device that acts as an interface between a tutor and the 
person needing guidance. © 2019 IEEE. 

Díaz R.J., Villalpando R., Salas S., Karrum S., (2019). Work-in-progress: Supersensory box: Increase your 
abilities. Proceedings of: IEEE Global Engineering Education Conference, EDUCON, vol. April-2019, pp. 1411-
1414, IEEE Computer Society, ISSN: 21659559; ISBN: 9781538695067.



X-ray diffraction line profile analysis: A microstructural  
study in polymorphic TiO2 

Santos-Aguilar P., Contreras-Torres F.F. 

Conference Paper 

The microstructural properties of polycrystalline materials can be indirectly analyzed through X-
ray diffraction data. To this, the diffraction-line broadening phenomena is taking into account as a 
basis to develop theoretical approaches focusing on determinate defects into the crystal structure 
(e.g., dislocations, stacking and twin faults, lattice distortions, vacancies) as well as their 
concentrations and distributions. In this study, X-ray Line Profile Analysis (XLPA) from two pure 
samples of anatase and rutile TiO2 powders were conducted to look at their microstructural 
characterization using the classical Williamson Hall (WH) and Warren Averbach (WA) methods. WH 
microstructural analysis indicates that the calculated strain contribution at the upper limit is 1.89% 
and 1.31% for anatase and rutile, respectively, while the root mean-square of the variations in the 
strain was determined using the WA method to obtain percentages in about 0.23% and 0.30% for 
anatase and rutile, respectively. The areaweighted mean column length, &lt;t&gt;Area, was 
determine using WA obtaining 42 nm and 91 nm in anatase and rutile phases, respectively. © 
2019 Elsevier Ltd. All rights reserved. 

Santos-Aguilar P., Contreras-Torres F.F., (2019). X-ray diffraction line profile analysis: A microstructural study 
in polymorphic TiO2. Proceedings of: Materials Today: Proceedings, vol. 13, pp. 420-427, Elsevier Ltd, ISSN: 
22147853.
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  3D Bioprinting: from Benches to Translational Applications 

Heinrich M.A., Liu W., Jimenez A., Yang J., Akpek A., Liu X., Pi Q., Mu X., Hu N.,  
Schiffelers R.M., Prakash J., Xie J., Zhang Y.S. 

Review 

Over the last decades, the fabrication of 3D tissues has become commonplace in tissue 
engineering and regenerative medicine. However, conventional 3D biofabrication techniques such 
as scaffolding, microengineering, and fiber and cell sheet engineering are limited in their capacity 
to fabricate complex tissue constructs with the required precision and controllability that is 
needed to replicate biologically relevant tissues. To this end, 3D bioprinting offers great versatility 
to fabricate biomimetic, volumetric tissues that are structurally and functionally relevant. It 
enables precise control of the composition, spatial distribution, and architecture of resulting 
constructs facilitating the recapitulation of the delicate shapes and structures of targeted organs 
and tissues. This Review systematically covers the history of bioprinting and the most recent 
advances in instrumentation and methods. It then focuses on the requirements for bioinks and 
cells to achieve optimal fabrication of biomimetic constructs. Next, emerging evolutions and 
future directions of bioprinting are discussed, such as freeform, high-resolution, multimaterial, 
and 4D bioprinting. Finally, the translational potential of bioprinting and bioprinted tissues of 
various categories are presented and the Review is concluded by exemplifying commercially 
available bioprinting platforms. © 2019 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 

Heinrich M.A., Liu W., Jimenez A., Yang J., Akpek A., Liu X., Pi Q., Mu X., Hu N., Schiffelers R.M., Prakash J., Xie 
J., Zhang Y.S., (2019). 3D Bioprinting: from Benches to Translational Applications. Proceedings of: Small, vol. 
15, Wiley-VCH Verlag, ISSN: 16136810.



A New Brief Scale to Measure Optimism 

Garcia Cadena C.H., Daniel González L., Valle de la O A. 

Review 

This research was done to find if using maximum likelihood could reduce the Interactive Optimism 
Scale-Garcia to a new valid and reliable shorter version. There were 502 adults: 263 women and 
239 men (Mage = 34.67, SD = 12.27). It was used in confirmatory factor analysis. A four-item scale 
is obtained, having excellent goodness of fit: [χ2/df =.609, GFI (Jöreskog and Sörbom’s Goodness-
of-Fit Index) =.999, NFI (Normed Fit Index) =.999, CFI (Bentler’s Comparative Fit Index) = 1.000, 
RMSEA (Steiger–Lind root mean square error of approximation) =.000 (90% CI =.0001,.077); SRMR 
(standardized root mean square residual) =.007], as well as factorial invariance across sexes; the 
scale has good internal consistency (ω =.869, α =.858, ordinal α =.906). Brief Interactive Optimism 
Scale-G correlates significantly with self-esteem (r =.779, p &lt;. 01, 95% CI [.816,.736]), depression 
(r = −.810, p &lt;.01, 95% CI [.843,.772]), and psychopathy (r = −.670, p &lt;. 01, 95% CI [.723,.611]). 
In conclusion, Brief Interactive Optimism Scale-G is a good option for measuring optimism in 
Mexicans. © The Author(s) 2019. 

Garcia Cadena C.H., Daniel González L., Valle de la O A., (2019). A New Brief Scale to Measure Optimism. 
Proceedings of: Psychological Reports, SAGE Publications Inc., ISSN: 332941.



A practical guide for designing effective nutraceutical combinations in the 
form of foods, beverages, and dietary supplements against chronic 

degenerative diseases 

Santana-Gálvez J., Cisneros-Zevallos L., Jacobo-Velázquez D.A. 

Review 

Background: Chronic degenerative diseases (CDDs) are the leading causes of death worldwide. 
Nutraceuticals are compounds naturally found in foods that have preventive and therapeutic 
activities against CDDs. However, no single nutraceutical has been successful in preventing or 
curing CDDs. Consequently, a new research field has emerged: nutraceutical combinations that 
can work together for fighting CDDs more effectively. Scope and approach: This review is designed 
as a practical guide for researchers and food industries (including experts and non-experts in the 
field) to develop effective nutraceutical combinations (ENCs) in the form of foods, beverages, and 
dietary supplements against CDDs. It covers history of combination of compounds against CDDs, 
nutraceuticals (definition, chemistry, advantages and disadvantages), nutraceutical combinations 
(advantages, types of interactions and methods to determine them), factors to consider for 
designing ENCs, a protocol proposed by us to develop ENCs, and cancer as a case study where we 
exemplify the application of the protocol. Key findings and conclusions: To formulate ENCs against 
CDDs, several factors need to be considered, including doses, proportions, mechanisms, and 
bioavailability of the nutraceuticals in the ENC, as well as the raw material quality control, food 
matrix, processing, and post-production storage conditions used to develop the ENC. The protocol 
considers all these factors, and therefore can be used as a guide for designing ENCs against CDDs. 
More bioavailability, mechanistic, and clinical studies of individual and combined nutraceuticals 
are needed. Defeating CDDs could be just a matter of finding the right combination, along with a 
healthy lifestyle. © 2019 Elsevier Ltd 

Santana-Gálvez J., Cisneros-Zevallos L., Jacobo-Velázquez D.A., (2019). A practical guide for designing 
effective nutraceutical combinations in the form of foods, beverages, and dietary supplements against 
chronic degenerative diseases. Proceedings of: Trends in Food Science and Technology, vol. 88, pp. 179-193, 
Elsevier Ltd, ISSN: 9242244.



A Review of Fingerprint Feature Representations and Their Applications for 
Latent Fingerprint Identification: Trends and Evaluation 

Valdes-Ramirez D., Medina-Perez M.A., Monroy R., Loyola-Gonzalez O., Rodriguez J., Morales A., 
Herrera F. 

Review 

Latent fingerprint identification is attracting increasing interest because of its important role in law 
enforcement. Although the use of various fingerprint features might be required for successful 
latent fingerprint identification, methods based on minutiae are often readily applicable and 
commonly outperform other methods. However, as many fingerprint feature representations 
exist, we sought to determine if the selection of feature representation has an impact on the 
performance of automated fingerprint identification systems. In this paper, we review the most 
prominent fingerprint feature representations reported in the literature, identify trends in 
fingerprint feature representation, and observe that representations designed for verification are 
commonly used in latent fingerprint identification. We aim to evaluate the performance of the 
most popular fingerprint feature representations over a common latent fingerprint database. 
Therefore, we introduce and apply a protocol that evaluates minutia descriptors for latent 
fingerprint identification in terms of the identification rate plotted in the cumulative match 
characteristic (CMC) curve. From our experiments, we found that all the evaluated minutia 
descriptors obtained identification rates lower than 10% for Rank-1 and 24% for Rank-100 
comparing the minutiae in the database NIST SD27, illustrating the need of new minutia 
descriptors for latent fingerprint identification. © 2013 IEEE. 

Valdes-Ramirez D., Medina-Perez M.A., Monroy R., Loyola-Gonzalez O., Rodriguez J., Morales A., Herrera F., 
(2019). A Review of Fingerprint Feature Representations and Their Applications for Latent Fingerprint 
Identification: Trends and Evaluation. Proceedings of: IEEE Access, vol. 7, pp. 48484-48499, Institute of 
Electrical and Electronics Engineers Inc., ISSN: 21693536.



A survey on minutiae-based palmprint feature representations, and a full 
analysis of palmprint feature representation role in latent identification 

performance 

Rodríguez-Ruiz J., Medina-Pérez M.A., Monroy R., Loyola-González O. 

Review 

Latent palmprint identification is a crucial element for both law enforcement and integrated 
automated fingerprint identification systems because approximately 30% of the imprints found in 
a crime scene originate from a human's palms. To find the person whom the palmprint belongs to, 
forensic experts use systems that automatically compare the imprints found, called latent, against 
thousands of potential palmprints. Identification systems rely on features obtained from the 
palmprint, and different feature representations to include discriminative information. However, 
there is no consensus as to which representation allows for a better matching between latent 
palmprints, and those with a known identity. Furthermore, evaluating the identification 
performance when matching palmprints obtained when using different representations has not 
been done fairly. The current manner of evaluating palmprint identification methods uses 
different datasets, performance measures, and does not allow to discern the contributions of the 
feature representation and the methods for matching the palmprints. In this study, we have 
reviewed those features used for latent palmprint identification, and also we propose an 
evaluation methodology that allows for a fair comparison of minutiae-based features. Using our 
methodology, we evaluated each representation performing more than 5 billion comparisons. Our 
experiments are done using a dataset that includes information about the matching minutiae 
according to an expert. We aim with our results to provide a baseline for new research in latent 
palmprint identification feature representations, allowing for a fair comparison of newly 
developed representations in the future, which would enhance the whole latent palmprint 
identification methods. For this purpose, we also publicly provide our dataset, methodology 
implementation, and the feature representations implementation tested in our experiments. © 
2019 The Authors 

Rodríguez-Ruiz J., Medina-Pérez M.A., Monroy R., Loyola-González O., (2019). A survey on minutiae-based 
palmprint feature representations, and a full analysis of palmprint feature representation role in latent 
identification performance. Proceedings of: Expert Systems with Applications, vol. 131, pp. 30-44, Elsevier 
Ltd, ISSN: 9574174.



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. © 2019 The British 
Pharmacological Society 

Ruiz-Meana M., Boengler K., Garcia-Dorado D., Hausenloy D.J., Kaambre T., Kararigas G., Perrino C., Schulz 
R., Ytrehus K., (2019). Ageing, sex, and cardioprotection. Proceedings of: British Journal of Pharmacology, vol. 
0, pp. -, John Wiley and Sons Inc., ISSN: 71188.



Algal biorefinery: A sustainable approach to valorize algal-based  
biomass towards multiple product recovery 

Chandra R., Iqbal H.M.N., Vishal G., Lee H.-S., Nagra S. 

Review 

In recent years, ever-increasing socio-economic awareness, and negative impact of excessive petro 
consumption have redirected the research interests towards bio-resources such as algal-based 
biomass. In order to meet current bio-economy challenges to produce high-value multiple 
products at a time, new integrated processes in research and development are necessary. Though 
various strategies have been posited for conversion of algal-based biomass to fuel and fine 
chemicals, none of them has been proved as economically viable and energetically feasible. 
Therefore, a range of other bio-products needs to be pursued. In this context, the algal bio-
refinery concept has appeared with notable solution to recover multiple products from a single 
operation process. Herein, an algal-based bio-refinery platform for fuel, food, and pharmaceuticals 
considering Bio-refinery Complexity Index (BCI) has been evaluated, as an indicator of techno-
economic risks. This review presents recent developments on algal-biomass utilization for various 
value-added products as part of an integrated bio-refinery. © 2019 Elsevier Ltd 

Chandra R., Iqbal H.M.N., Vishal G., Lee H.-S., Nagra S., (2019). Algal biorefinery: A sustainable approach to 
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Algal-based removal strategies for hazardous contaminants  
from the environment – A review 

Tolboom S.N., Carrillo-Nieves D., de Jesús Rostro-Alanis M., de la Cruz Quiroz R., Barceló D., Iqbal 
H.M.N., Parra-Saldivar R. 

Review 

Owing to the controlled or uncontrolled industrial wastewater disposal, pharmaceutical-based 
hazardous emerging contaminants (ECs) can be found in the environment all over the world. With 
ever-increasing socioeconomic aspects and environmental awareness, people are now more 
concerns about the widespread occurrences of hazardous and persistent contaminants, around 
the globe. In this context, several studies have already shown that various types of emerging 
and/or re-emerging contaminants, regardless the source, type and concentration, are of supreme 
threat to the living system of flora and fauna. Recently, algae-based bioreactors have gained 
special research interest as a promising way to remove pharmaceuticals-based ECs from the 
wastewater either partially or completely. This paper covers the progress on the removal of 
selected pharmaceuticals using bioreactors. In laboratory scale studies, high removal percentages 
have been reached for most selected pharmaceuticals, but data on full-scale bioreactors is limited. 
In this paper, two types of bioreactors are discussed, i.e., (1) open pond and (2) bubble column 
photobioreactor, which are considered sustainable and an effective alternative to remove ECs. In 
these bioreactors, high removal percentages (>90%) have been found for metoprolol, triclosan, 
and salicylic acid, moderate (50–90%) for carbamazepine and tramadol and very low (<10%) for 
trimethoprim and ciprofloxacin by inoculating different microalgae. This technique may open new 
opportunities for the treatment of wastewater and reduce the environmental pollution that can 
have adverse effects on the ecosystem and human health. In summary, the present review focuses 
on the microalgae for wastewater remediation. An effort has also been made to describe the 
generalities of the photobioreactor. © 2019 Elsevier B.V. 
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An insight into toxicity and human-health-related adverse consequences  
of cosmeceuticals — A review 

Bilal M., Iqbal H.M.N. 

Review 

In recent years, the use of cosmeceutical-based personal care and beauty products has ever 
increased, around the world. Currently, an increasing number of compounds are being assimilated 
in the formulation of cosmetic products as preservatives, fragrances, surfactants, etc. to intensify 
the performance, quality, value, and lifespan of cosmetics. Nevertheless, many of these chemical 
additives pose toxic effects to the human body, exhibiting health risks from a mild hypersensitivity 
to life-threatening anaphylaxis or lethal intoxication. Therefore, the indiscriminate application of 
cosmeceuticals has recently become a mounting issue confronting public health. The present 
review focuses on exposure to a large variety of toxic substances used in cosmetic formulations 
such as 1,4-dioxane formaldehyde, paraformaldehyde, benzalkonium chloride, imidazolidinyl urea, 
diazolidinyl urea, trace heavy metals, parabens derivatives, phthalates, isothiazolinone derivatives 
(methylchloroiso-thiazolinone, and methylisothiazolinone), methyldibromo glutaronitrile, and 
phenoxy-ethanol. The biological risks related to these substances that they can pose to human 
health in terms of cytotoxicity, genotoxicity, mutagenicity, neurotoxicity oestrogenicity or others 
are also discussed. Researchers from academia, consultancy firms, governmental organizations, 
and cosmetic companies should carry out further progress to keep updating the consumers 
regarding the dark-sides, and health-related harmful apprehensions of cosmetics. In addition, the 
industry-motivated initiatives to abate environmental impact through green, sustainable and eco-
friendly product development grasp significant perspective. © 2019 Elsevier B.V. 
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Analysis and Evaluation of Reviews on Lean and Six Sigma in Health Care 

Peimbert-García R.E. 

Review 

Background and Objectives: Health care is a complex industry in which professionals are facing the 
challenge of balancing lower costs with better health and quality of care. To remain competitive, 
health care organizations have promoted the use of Lean and Six Sigma in various settings. More 
than 300 refereed English-language articles about Lean and/or Six Sigma in health care are found 
in the literature, and many reviews have been published on this subject. Methods: This article 
characterizes the literature by evaluating and classifying 22 reviews, based on year of publication, 
country, taxonomy, health care setting, outcome, tools, and enabling factors, in order to identify 
gaps in the literature and set new directions for research. Results: Findings indicate that 90% of 
reviews are characterized by restrictive inclusion criteria that result in the inclusion of only 3% to 
66% of the literature at the corresponding time. Furthermore, there is no full comprehensive 
literature review available on Lean and Six Sigma in health care. Other gaps in the literature 
include more studies with better research design, broader applications in various health care 
settings and various countries, sustainability assessment and long-term effects, and evidence of 
failed Lean and Six Sigma implementations. Conclusion: This study provides an updated starting 
point for future research to researchers and practitioners in the field. © 2019 Wolters Kluwer 
Health, Inc. Unauthorized reproduction of this article is prohibited. 
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Anomalous Aortic Origin of a Coronary Artery 

Molossi S., Martínez-Bravo L.E., Mery C.M. 

Review 

Anomalous aortic origin of a coronary artery (AAOCA) is the second leading cause of sudden 
cardiac death in young athletes. The pathophysiology leading to sudden cardiac death, the specific 
risks associated with the different varieties of AAOCA, and the effects of different management 
strategies on the risk of sudden cardiac death are all unknown. This article describes the current 
knowledge of AAOCA, a proposed nomenclature for the different anatomic subtypes, the different 
modalities used to diagnose and characterize the disease, the available management strategies, 
and an algorithm used by the authors to diagnose and manage these patients. 
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Anthropogenic contaminants of high concern: Existence in  
water resources and their adverse effects 

López-Pacheco I.Y., Silva-Núñez A., Salinas-Salazar C., Arévalo-Gallegos A., Lizarazo-Holguin L.A., 
Barceló D., Iqbal H.M.N., Parra-Saldívar R. 

Review 

Existence of anthropogenic contaminants (ACs) in different environmental matrices is a serious 
and unresolved concern. For instance, ACs from different sectors, such as industrial, agricultural, 
and pharmaceutical, are found in water bodies with considerable endocrine disruptors potency 
and can damage the biotic components of the environment. The continuous ACs exposure can 
cause cellular toxicity, apoptosis, genotoxicity, and alterations in sex ratios in human beings. 
Whereas, aquatic organisms show bioaccumulation, trophic chains, and biomagnification of ACs 
through different entry route. These problems have been found in many countries around the 
globe, making them a worldwide concern. ACs have been found in different environmental 
matrices, such as water reservoirs for human consumption, wastewater treatment plants 
(WWTPs), drinking water treatment plants (DWTPs), groundwaters, surface waters, rivers, and 
seas, which demonstrate their free movement within the environment in an uncontrolled manner. 
This work provides a detailed overview of ACs occurrence in water bodies along with their 
toxicological effect on living organisms. The literature data reported between 2017 and 2018 is 
compiled following inclusion-exclusion criteria, and the obtained information was mapped as per 
type and source of ACs. The most important ACs are pharmaceuticals (diclofenac, ibuprofen, 
naproxen, ofloxacin, acetaminophen, progesterone ranitidine, and testosterone), agricultural 
products or pesticides (atrazine, carbendazim, fipronil), narcotics and illegal drugs (amphetamines, 
cocaine, and benzoylecgonine), food industry derivatives (bisphenol A, and caffeine), and personal 
care products (triclosan, and other related surfactants). Considering this threatening issue, robust 
detection and removal strategies must be considered in the design of WWTPs and DWTPs. © 2019 
Elsevier B.V. 
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Aptamer-based biosensors: a novel toolkit for early diagnosis of cancer 

Mehmood S., Khan A.Z., Bilal M., Sohail A., Iqbal H.M.N. 

Review 

Cancer is one of the leading causes of death if not detected at an early stage. Early diagnosis of 
cancer is a real challenge because of its multifactorial, asymptomatic, and misleading diagnosis. 
Subject to early diagnosis, cancer can be treated using an appropriate approach. Until now, 
different biomarkers have been designed and used for the early diagnosis of cancer. Vascular 
endothelial growth factor (VEGF) is one of the common and potential targets for the prognosis of 
different types of cancer. Previous research showed that a different number of microRNAs 
(miRNAs) regulates VEGF in cancer microenvironment. The miRNA expression is either 
upregulated or downregulated in cancer progression. To tackle such challenging issues, aptamers 
have been widely used in therapeutics and diagnostic modalities. Aptamers are small oligos and 
currently used as biosensors because of its specificity and binding affinity to low molecular weight 
molecules. Herein, we reviewed various compatible modifications that have been introduced to 
increase the efficiency and specificity of aptamers for early cancer diagnosis by detection of 
miRNAs expression. © 2019 Elsevier Ltd 
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Aqueous Two-Phase Systems at Large Scale: Challenges and Opportunities 

Torres-Acosta M.A., Mayolo-Deloisa K., González-Valdez J., Rito-Palomares M. 

Review 

Aqueous two-phase systems (ATPS) have proved to be an efficient and integrative operation to 
enhance recovery of industrially relevant bioproducts. After ATPS discovery, a variety of works 
have been published regarding their scaling from 10 to 1000 L. Although ATPS have achieved high 
recovery and purity yields, there is still a gap between their bench-scale use and potential 
industrial applications. In this context, this review paper critically analyzes ATPS scale-up strategies 
to enhance the potential industrial adoption. In particular, large-scale operation considerations, 
different phase separation procedures, the available optimization techniques (univariate, response 
surface methodology, and genetic algorithms) to maximize recovery and purity and economic 
modeling to predict large-scale costs, are discussed. ATPS intensification to increase the amount of 
sample to process at each system, developing recycling strategies and creating highly efficient 
predictive models, are still areas of great significance that can be further exploited with the use of 
high-throughput techniques. Moreover, the development of novel ATPS can maximize their 
specificity increasing the possibilities for the future industry adoption of ATPS. This review work 
attempts to present the areas of opportunity to increase ATPS attractiveness at industrial levels. © 
2018 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Biocatalytic degradation/redefining “removal” fate of pharmaceutically active 
compounds and antibiotics in the aquatic environment 

Bilal M., Ashraf S.S., Barceló D., Iqbal H.M.N. 

Review 

Recently, the increasing concentration and persistent appearance of antibiotics traces in the water 
streams are considered an issue of high concern. In this context, an array of antibiotics has been 
categorized as pollutants of emerging concern due to their complex and highly stable bioactivity, 
indiscriminate usage with ultimate release into water bodies, and notable persistence in 
environmental matrices. Moreover, antibiotics traces containing household sewage/drain waste 
and pharmaceutical wastewater effluents contain a range of bioactive/toxic organic compounds, 
inorganic salts, pharmaceutically-active ingredients, or a mixture of all, which possesses negative 
influences ranging from ecological pollution to damage biodiversity. Moreover, their uncontrolled 
and undesirable bioaccumulation also poses a potential threat to target and non-target organisms 
in the environment. Aiming to tackle this issue effectively, various detection, quantification, 
degradation, and redefining “removal” processes have been proposed and investigated based on 
physical, chemical, and biological strategies. Though both useful and side effects of antibiotics on 
humans and animals are usually investigated thoroughly following safety and toxicity measures, 
however, their direct or indirect environmental impacts are not well reviewed yet. Owing to the 
considerable research gap, the environmental perfectives of antibiotics traces and their effects on 
target and non-target populations have now become the topic of research interest. Based on 
literature evidence, over the past several years, numerous individual studies have been performed 
and published covering various aspects of antibiotics. However, a comprehensive compilation on 
enzyme-based degradation of antibiotics is still lacking and requires careful consideration. Hence, 
this review summarizes up-to-date literature on enzymes as biocatalytic systems, explicitly, free as 
well as immobilized forms and their effective exploitation for the degradation of various 
antibiotics traces and other pharmaceutically-active compounds present in the water bodies. It is 
further envisioned that the enzyme-based strategies, for antibiotics degradation or removal, 
discussed herein, will help readers for a better understanding of antibiotics persistence in the 
environment along with the associated risks and removal measures. In summary, the current 
research thrust presented in this review will additionally evoke researcher to engineer robust and 
sustainable processes to effectively remediate antibiotics-contaminated environmental matrices. 
© 2019 Elsevier B.V. 
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Bioinspired biomaterials and enzyme-based biosensors for point-of-care 
applications with reference to cancer and bio-imaging 

Pérez J.A.C., Sosa-Hernández J.E., Hussain S.M., Bilal M., Parra-Saldivar R., Iqbal H.M.N. 

Review 

Over the years, significant research efforts have been made to engineer numerous types of bio-
sensing prototypes for various applications. For instance, bio-sensing prototypes have been 
configured to yield requisite single measurements to meet specific requirements for a variety of 
concerns including uses in the biomedical research, drug discovery, the environment, 
pharmaceutical, nutraceutical and process industries, etc. As compared to, in practice, traditional 
analytical approaches, biomaterials, and enzyme-based biosensors have notable advantages, e.g., 
(1) high sensitivity, (2) specificity, (3) portability, (4) cost-effectiveness, (5) possibilities for 
miniaturization and (6) mass production among others. However, the selection of biomaterial and 
enzyme for designing a bio-sensing prototype is an important issue. The current research progress 
and development in biosensor arena have gained special interests and thus inevitably focused on 
the bioinspired biomaterials and enzymes that offer new potentialities to solve the problems such 
as efficacy, sensitivity, biocompatibility, and biofouling, etc. for point-of-care diagnostic testing 
and/or in-vivo and in-vitro diagnostics. Moreover, bioinspired biomaterials and enzyme-based 
biosensors have applications for rapid, specific, sensitive, inexpensive, in-field, online and/or real-
time detection. Among different biomaterials, chitosan, collagen, graphene, carbon nanotubes, 
metallic nanoparticles, and various polymer composites comprising quantum dots have been 
exploited in biosensors. This review covers recent advancements in the development of 
biomaterials and enzyme-based biosensors. A particular focus has been given to design 
characteristics, performance evaluation, and point-of-care applications with specific reference to 
cancer and bio-imaging. © 2018 Elsevier Ltd 
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Biomarkers in stress related diseases/disorders: Diagnostic, prognostic,  
and therapeutic values 

Dhama K., Latheef S.K., Dadar M., Samad H.A., Munjal A., Khandia R., Karthik K., Tiwari R., Yatoo 
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Review 

Various internal and external factors negatively affect the homeostatic equilibrium of organisms at 
the molecular to the whole-body level, inducing the so-called state of stress. Stress affects an 
organism’s welfare status and induces energy-consuming mechanisms to combat the subsequent 
ill effects; thus, the individual may be immunocompromised, making them vulnerable to 
pathogens. The information presented here has been extensively reviewed, compiled, and 
analyzed from authenticated published resources available on Medline, PubMed, PubMed Central, 
Science Direct, and other scientific databases. Stress levels can be monitored by the quantitative 
and qualitative measurement of biomarkers. Potential markers of stress include thermal stress 
markers, such as heat shock proteins (HSPs), innate immune markers, such as Acute Phase 
Proteins (APPs), oxidative stress markers, and chemical secretions in the saliva and urine. In 
addition, stress biomarkers also play critical roles in the prognosis of stress-related diseases and 
disorders, and therapy guidance. Moreover, different components have been identified as potent 
mediators of cardiovascular, central nervous system, hepatic, and nephrological disorders, which 
can also be employed to evaluate these conditions precisely, but with stringent validation and 
specificity. Considerable scientific advances have been made in the detection, quantitation, and 
application of these biomarkers. The present review describes the current progress of identifying 
biomarkers, their prognostic, and therapeutic values. © 2019 Dhama, Latheef, Dadar, Samad, 
Munjal, Khandia, Karthik, Tiwari, Yatoo, Bhatt, Chakraborty, Singh, Iqbal, Chaicumpa and Joshi. 
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Bioreactors for Cardiac Tissue Engineering 

Paez-Mayorga J., Hernández-Vargas G., Ruiz-Esparza G.U., Iqbal H.M.N., Wang X., Zhang Y.S., 
Parra-Saldivar R., Khademhosseini A. 

Review 

The advances in biotechnology, biomechanics, and biomaterials can be used to develop organ 
models that aim to accurately emulate their natural counterparts. Heart disease, one of the 
leading causes of death in modern society, has attracted particular attention in the field of tissue 
engineering. To avoid incorrect prognosis of patients suffering from heart disease, or from adverse 
consequences of classical therapeutic approaches, as well as to address the shortage of heart 
donors, new solutions are urgently needed. Biotechnological advances in cardiac tissue 
engineering from a bioreactor perspective, in which recapitulation of functional, biochemical, and 
physiological characteristics of the cardiac tissue can be used to recreate its natural 
microenvironment, are reviewed. Detailed examples of functional and preclinical applications of 
engineered cardiac constructs and the state-of-the-art systems from a bioreactor perspective are 
provided. Finally, the current trends and future directions of the field for its translation to clinical 
settings are discussed. © 2018 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Biosynthesis and biomedical perspectives of carotenoids with special 
reference to human health-related applications 

Khalid M., Saeed-ur-Rahman, Bilal M., Iqbal H.M.N., Huang D. 

Review 

Carotenoids are a group of versatile isoprenoid pigments, and bioactive constituents found 
predominantly in fruits and vegetables. Carotenoids play an essential role in the prevention of 
human diseases and thus facilitate to maintain a good health. They are effective health-promoting 
compounds, which are significant contributors to our diet and have been proposed to reduce the 
incidence of chronic diseases such as cardiovascular diseases, cancer, cataracts, and neural tube 
defects. They are an excellent scavenger of reactive oxygen species and contribute to immune the 
human body against various disorders and pathogenesis. Despite the above-mentioned roles, 
carotenoids impart different colors to our food and play a remarkable role in anti-oxidation as well 
as the main participant of provitamin A activity. Increasing research evidence suggests that proper 
intake of carotenoids reduce the risk of cardiovascular diseases, cancer and also promote eye 
health. The current review discusses the recent developments in biosynthesis, availability of 
carotenoids in fruits and vegetables along with their role in human and plant health. They also play 
key essential functions in plants, starting from photosynthetic pigments to potent anti-oxidant and 
their importance in gene regulation at the cellular level. The importance of carotenoids to prevent 
chronic human ailments including cancer, cardiovascular disorders, and its significance related to 
human eyesight as well as its role in plants have been discussed. © 2018 
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Black-box vs. White-Box: Understanding their advantages  
and weaknesses from a practical point of view 

Loyola-Gonzalez O. 

Review 

Nowadays, in the international scientific community of machine learning, there exists an 
enormous discussion about the use of black-box models or explainable models; especially in 
practical problems. On the one hand, a part of the community defends that black-box models are 
more accurate than explainable models in some contexts, like image preprocessing. On the other 
hand, there exist another part of the community alleging that explainable models are better than 
black-box models because they can obtain comparable results and also they can explain these 
results in a language close to a human expert by using patterns. In this paper, advantages and 
weaknesses for each approach are shown; taking into account a state-of-the-art review for both 
approaches, their practical applications, trends, and future challenges. This paper shows that both 
approaches are suitable for solving practical problems, but experts in machine learning need to 
understand the input data, the problem to solve, and the best way for showing the output data 
before applying a machine learning model. Also, we propose some ideas for fusing both, 
explainable and black-box, approaches to provide better solutions to experts in real-world 
domains. Additionally, we show one way to measure the effectiveness of the applied machine 
learning model by using expert opinions jointly with statistical methods. Throughout this paper, 
we show the impact of using explainable and black-box models on the security and medical 
applications. © 2013 IEEE. 
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Capital structure construct: A new approach to behavioral finance 

Reyes J.A.P., Miranda M.R., Vera-Martinez J. 

Review 

Within the framework of behavioral finance, this research shows that financial behavior can be 
assessed as a cognitive construct. Using certain variables, a multidimensional “cognitive finance” 
construct can thus be established. Through a technological - psychometric type design with 
descriptive data analysis, a factor analysis is presented to determine which latent variables tend to 
charge significantly in order to assess the validity of the dimensions comprising the construct of 
capital structure and explore its dimensions in relation to financial theory. A 44-item questionnaire 
is adapted and applied to a sample of chief financial officers from diverse public and nonpublic 
companies in Mexico. The analysis reveals the existence of four construct dimensions consistent 
with corporate financial theory. The model helps to explain how decision-makers react to 
uncertainty and environmental conditions, directly affecting the valuation of firm's losses or 
earnings. As evidenced by the results, application of the Item Response Theory to the field of 
behavioral finance could open up new avenues to the study of cognitive biases, involved in the 
financial decision-making process. Thus, this implies that behavioral finance can also be treated as 
“cognitive finance". © Jose Anselmo Perez Reyes, Montserrat Reyna Miranda, Jorge Vera-
Martinez, 2019. 
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Carbon nanotubes-based cues: A pathway to future sensing  
and detection of hazardous pollutants 

Rasheed T., Nabeel F., Adeel M., Rizwan K., Bilal M., Iqbal H.M.N. 

Review 

In the past few years, nanostructured materials-based sensing cues have gained high research 
interests for a variety of sensing and detection processes. Among them, carbon nanotubes (CNTs) 
are the emerging class of nanostructured materials for the development of chemical sensors to 
monitor human and environmental health. In addition, CNTs offer unique multifunctional features 
such as great surface-to-volume ratios, outstanding chemical and tunable physical properties. 
However, the elucidation of the detection processes, selectivity, and sensitivity of the CNT-assisted 
chemical sensors is a challenging task. Herein, we reviewed an array of CNTs-based chemical 
sensors and their unique environmental perspectives to monitor various pollutants of high 
concern. Following a brief introduction, the first part of the review focuses on the sensing 
mechanisms of CNTs-based chemical sensors and their tunable functionalization via covalent, 
noncovalent, and polymers-based wrapping of CNTs. In addition, we discuss the influencing 
parameters that can affect the sensing capabilities such as selectivity, sensitivity, coordination 
interaction, and detection mechanism. Furthermore, this review elucidates the sprawling 
applications of nanostructured chemical sensors for the detection of a variety of environmental 
pollutants including, gaseous, liquid/vapor phase and heavy metal with the help of 
electrochemical, field-effect transistors and optical sensors. The nanoelectrode/microelectrode, 
electrodes decorated with nanoparticles as arrays and electrochemical sensors are discussed. 
Additionally, the coordinating strategies between various analytes and nanostructured material 
that impart the molecular interactions and selectivity between the analyte and selector are 
discussed. Finally, a brief outlook in the field of nanostructured electrochemical/chemical sensors 
with special emphasis on their commercialization has also been presented in this review. © 2019 
Elsevier B.V. 
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Trials: JACC Scientific Expert Panel 
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D., Hausenloy D.J., Kim R.J., Kozerke S., Kramer C.M., S 

Review 

After a reperfused myocardial infarction (MI), dynamic tissue changes occur (edema, 
inflammation, microvascular obstruction, hemorrhage, cardiomyocyte necrosis, and ultimately 
replacement by fibrosis). The extension and magnitude of these changes contribute to long-term 
prognosis after MI. Cardiac magnetic resonance (CMR) is the gold-standard technique for 
noninvasive myocardial tissue characterization. CMR is also the preferred methodology for the 
identification of potential benefits associated with new cardioprotective strategies both in 
experimental and clinical trials. However, there is a wide heterogeneity in CMR methodologies 
used in experimental and clinical trials, including time of post-MI scan, acquisition protocols, and, 
more importantly, selection of endpoints. There is a need for standardization of these 
methodologies to improve the translation into a real clinical benefit. The main objective of this 
scientific expert panel consensus document is to provide recommendations for CMR endpoint 
selection in experimental and clinical trials based on pathophysiology and its association with hard 
outcomes. © 2019 The Authors 
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Chemical and bio-chemical reactions assisted by pervaporation technology 

Castro-Muñoz R., Galiano F., Figoli A. 

Review 

Since several decades ago, the application of pervaporation (PV) technology has been mainly 
aimed at the separation of different types of water-organic, organic-water and organic–organic 
mixtures, reaching its large-scale application in industry for the dehydration of organics. Today, 
the versatility and high selectivity toward specific compounds have led its consideration to other 
types of application such as the assisted chemical and bio-chemical reactions. The focus of this 
review is to provide a compelling overview on the recent developments of PV combined with 
chemical and bio-chemical reactions. After a general introduction of PV and its theoretical 
background, particular emphasis is given to the results obtained in the field for different reactions 
considered, identifying the key features and weak points of PV in such particular applications. 
Furthermore, future trends and perspectives are also addressed according to the latest literature 
reports. © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group. 
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Chemical, physical, and biological coordination: An interplay between 
materials and enzymes as potential platforms for immobilization 

Bilal M., Iqbal H.M.N. 

Review 

Suitable coordination between the new wave of nanostructured materials and catalyst of interests 
play a critical role in developing nanobiocatalysts with new or improved functionalities. In this 
context, enzymes with natural origin are versatile biocatalysts with multifunctional characteristics 
and have been widely utilized in various sectors such as environmental, energy, biomedical, 
pharmaceutical, cosmeceutical, nutraceutical, fine chemicals, agro-industrial, and food industry, 
etc. The deployment of enzymes in a non-natural environment has limited boundaries such as the 
high production cost, challenging separation, purification, and liability to deactivation under non-
ambient conditions. These drawbacks can be overcome by the design and fabrication of novel 
hybrid and functionalized nanobiocatalyst. However, appropriate coordination at chemical, 
physical, and the biological level is highly requisite to engineer such nanobiocatalysts of supreme 
interests. Currently, the generation and development of diverse nanomaterials along with new 
strategies have been established from the nanotechnology perspectives, where the integration of 
naturally occurring biocatalysts with suitable nanomaterials offer an exceptional corridor to 
upgrade the catalytic performances of pristine enzymes. Recent innovations in nano-
biotechnology furnished numerous opportunities to integrate natural biocatalysts to a range of 
nanostructured materials with unique attributes. These newly introduced nanomaterials 
show/impart additional characteristics which enzyme in their pristine form fails to demonstrate on 
their own. Manipulation of these nanomaterials for enzyme delivery or recovery, remote access 
for activation or deactivation of enzymatic activity, and new catalytic entities with harmonizing 
functionalities has taken this field to a new horizon with pronounced biotechnological applications 
in the coming years. The present review emphases on the recent developments along with the 
exploitation of nanostructured materials including nanofibers, hybrid nanoflowers, 
mesoporous/nanoporous carriers, carbon nanotubes, magnetic or non-magnetic nanoparticles, 
and nanocomposites as support carriers for the immobilization of different enzymes to develop 
nanobiocatalysts with potential activity and stability characteristics. In addition, strategies for the 
synthesis and various types of new functionalization approaches, particularly the chemical method 
for its capability to modify nanomaterials with enormous functionalities are discussed. Towards 
the end, challenges related to the use of nanobiocatalysts and their possible solution are 
summarized. © 2019 Elsevier B.V. 
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Current Methods for the Discovery of New Active Ingredients from Natural 
Products for Cosmeceutical Applications 

Espinosa-Leal C.A., Garcia-Lara S. 

Review 

Cosmeceuticals are designed to serve a dual purpose: to provide desired esthetical effects and to 
treat dermatological conditions. Natural products derived from plants and marine organisms are a 
novel source of potential cosmeceutical active ingredients for incorporation into new formulations 
due to consumer demands. Contrary to common perceptions, most regulatory agencies do not 
view cosmeceuticals as being a separate category from cosmetics; thus, these products are not 
regulated accordingly, thereby forcing the consumer to rely on the self-regulatory policies of the 
cosmetics industry. Cosmeceuticals are advertised as having capabilities that include anti-aging, 
anti-acne, solar-protective, wound healing, and skin whitening. Such traits normally comprise 
several biological activities. In order to ensure the safety and efficacy of these products, active 
ingredients employed in the formulations must undergo a series of tests. In this review, in vitro 
(enzymatic and cellular) and in vivo tests employed to evaluate the potential of new cosmeceutical 
active ingredients are discussed, and new trends that are being explored by the cosmeceutical 
industry are described. © Georg Thieme Verlag KG Stuttgart New York. 
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Current status and future trends of bioethanol production from  
agro-industrial wastes in Mexico 

Carrillo-Nieves D., Rostro Alanís M.J., de la Cruz Quiroz R., Ruiz H.A., Iqbal H.M.N., Parra-Saldívar R. 

Review 

Agro-industrial lignocellulosic waste, an abundant source of non-food fermentable sugars, 
represent a potentially negative environmental impact due to unsuitable waste disposal issues, 
which can be attenuated when transformed to bioethanol. Several alternative processes have 
been developed for bioethanol production from a large variety of agro-industrial wastes (AIW) but 
the high economic costs of these technologies and variable substrate composition limit their 
implementation at commercial scale. Nevertheless, consolidated bioprocessing to produce 
bioethanol of second generation has been researched increasingly in recent years and it is, so far, 
the most promising fermentation approach for bioethanol production. Mexico ranks as one of the 
leading food producing countries worldwide with 818 agro-food products, 71 of which hold the 
first place by production volume at international level. However, strategies and specific actions for 
AIW management need to be incorporated. This paper discusses agro-industrial lignocellulosic 
waste potentials in Mexico for efficient production of second generation bioethanol using 
consolidated bioprocessing. © 2018 Elsevier Ltd 
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Deciphering the adult brain development complexity by single-cell 
transcriptome analysis—a review 

Mehmood S., Bilal M., Manzoor R., Iqbal H.M.N. 

Review 

Current technological evolution in the field of gene expression pattern analysis enabled us to 
improve our ability to reveal the comprehensive single-cell gene expression profiling. This next-
generation sequencing technology has been running parallel with single-cell expression analysis to 
explore the hidden mysteries and complexity of brain cell microenvironment of complex biological 
systems. However, the whole-genome expression studies involving bulk RNA samples provide 
ordinary results in a mixed cell population. In contrast, single-cell studies allow more screening in a 
mixed population to be distinguished and found. Therefore, the analysis of single cell has become 
a challenging area of modern molecular biology and neuroscience to study the complexity of 
different regions of the mouse brain by transcriptome profiling. Single-cell RNA-seq has recently 
been applied to decipher the transcriptomic heterogeneity of neurons in the central nervous 
system (CNS). The sequencing data sets provide an unprecedented wealth of information about 
the transcriptomic landscape, the taxonomy, and the molecular signatures of neurons, far beyond 
cell–cell variability. Herein, an effort has been made to summarize the up-to-date studies that 
gained deep insight into the molecular diversity of neurons in different regions of mouse CNS. © 
2019 Elsevier Ltd 
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Detection to treatment and global impacts of algal toxins 

Parsaeimehr A., Lutzu G.A., Shah M.R., Parra-Saldivar R. 

Review 

Harmful algal blooms in the past three decades appear to have grown in incidence, intensity and 
geographical distribution with negative impacts on public health and economy values. Each year 
the algal biotoxins are responsible for more than 60.000 intoxications with an associated mortality 
rate of 1.5%. The present review summarizes current knowledge and perspectives on marine and 
freshwater algal toxins with an emphasis on different genus of algae capable to produce toxins 
and their physiology. The typologies of toxins, their chemical structure and mechanisms of action, 
the factors that stimulate their biosynthesis and the current techniques used for algal toxins 
removal will be also reviewed. © 1996-2019. 
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Development, influencing parameters and interactions of bioplasticizers: An 
environmentally friendlier alternative to petro industry-based sources 

Hassan A.A., Abbas A., Rasheed T., Bilal M., Iqbal H.M.N., Wang S. 

Review 

The current industrial revolution emphasized the necessity to use environmentally friendlier 
sources and strategies to meet the bio-based economy challenges of the modern world. Owing to 
the finiteness, human health and environmental impacts of fossil resources, current research 
efforts are switched to search and develop renewable, sustainable and eco-friendly alternatives of 
commercial plasticizers to meet the green agenda to establish a green society. The substitution of 
petroleum-based plasticizers with bioplasticizers offers noteworthy advantages, such as 
recyclability, biodegradability, high lubricant power, low diffusion coefficients in the polymeric 
matrix and very low volatility. Moreover, bioplasticizers provide the most suitable platform due to 
their global availability and industrially-relevant applications. Numerous parameters such as 
solubility, polarity, and structural compatibility are considered important and can influence the 
designing of efficient plasticizers. In this context, a plethora of research has given their structural 
attributes along with their compatibility with different elastomers and plastics. Herein, the 
valorization of bioplasticizers in several industrial and biotechnological processes is presented with 
suitable examples. Additionally, it highlights the insight of selection criteria and generalities 
concerning plasticization theories. A brief discussion is also given on the mechanism of 
plasticization and modifications, which are being made in the current industrial practices. The 
description extends towards the design of effective plasticizers with their dependence on 
structure and how we can improve their performance to the polymer industry. © 2019 Elsevier 
B.V. 

Hassan A.A., Abbas A., Rasheed T., Bilal M., Iqbal H.M.N., Wang S., (2019). Development, influencing 
parameters and interactions of bioplasticizers: An environmentally friendlier alternative to petro industry-
based sources. Proceedings of: Science of the Total Environment, vol. 682, pp. 394-404, Elsevier B.V., ISSN: 
489697.



Emerging contaminants of high concern and their enzyme-assisted 
biodegradation – A review 

Bilal M., Adeel M., Rasheed T., Zhao Y., Iqbal H.M.N. 

Review 

The widespread occurrence and adverse environmental and health-related impacts of various 
types of emerging contaminants (ECs) have become an issue of high concern. With ever increasing 
scientific knowledge, socio-economic awareness, health-related problems and ecological 
apprehensions, people are more concerned about the widespread ECs, around the globe. Among 
ECs, biologically active compounds from pharmaceutical, cosmeceutical, biomedical, personal care 
products (PPCPs), endocrine-disrupting chemicals (EDCs), and flame-retardants are of paramount 
concern. The presence and persistence of ECs in water bodies are of continued and burning 
interest, worldwide. Various types of ECs are being discharged knowingly/unknowingly 
with/without partial treatments into the aquatic environments that pose serious health issues and 
affects the entire living ecosystem. So far, various approaches have been developed for ECs 
degradation and removal to diminish their adverse impact. Many previous and/or ongoing studies 
have focused on contaminants degradation and efficient removal via numerous treatment 
strategies, i.e. (1) physical, (2) chemical and (3) biological. However, the experimental evidence is 
lacking to enable specific predictions about ECs mechanistic degradation and removal fate across 
various in-practice systems. In this context, the deployment oxidoreductases such as peroxidases 
(lignin peroxidases, manganese-dependent peroxidases, and horseradish peroxidase), aromatic 
dioxygenases, various oxygenases, laccases, and tyrosinases have received considerable research 
attention. Immobilization is highlighted as a promising approach to improve enzyme catalytic 
performance and stabilization, as well as, to protect the three-dimensional structure of the 
enzyme against the undesirable consequences of harsh reaction environment. This work 
overviews the current and state-of-the-art critical aspect related to hazardous pollutants at large 
and ECs in particular by the immobilized oxidoreductase enzymes. The first part of the review 
focuses on the occurrence, physiochemical behavior, potent sources and significant routes of ECs. 
Following that, environmentally-related adverse impacts and health-related issues of ECs are 
discussed in the second part. In the third part, biodegradation and removal strategies with a 
comparative overview of several conventional vs. non-conventional methods are presented 
briefly. The fourth part majorly focuses on operational modes of different oxidoreductase enzyme-
based biocatalytic processes for the biodegradation and biotransformation of a wide array of 
harmful environmental contaminants. Finally, the left behind research gaps, concluding remarks as 
well as future trends and recommendations in the use of carrier-immobilized oxidoreductases for 
environmental perspective are also discussed. © 2019 
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Empowerment of patients with type 2 diabetes: Current perspectives 

Gómez-Velasco D.V., Almeda-Valdes P., Martagón A.J., Galán-Ramírez G.A., Aguilar-Salinas C.A. 

Review 

Patient empowerment is a continuous process in which knowledge, motivation, and capacity to 
take control of their disease are built within a person. This concept is not always well understood 
and applied. This review describes the strategies to induce empowerment in patients with 
diabetes. In addition, the most common scales used to evaluate empowerment in diabetes is 
described. Furthermore, the effectiveness of the empowermentbased interventions for improving 
metabolic control and diabetes knowledge are described. Finally, we discuss opportunities for 
empowerment implementation in clinical practice and current needs on research that can be 
translated into public policies. © 2019 Gómez-Velasco et al. 
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Endogenous and exogenous stimuli-responsive drug delivery systems 
for programmed site-specific release 

Raza A., Rasheed T., Nabeel F., Hayat U., Bilal M., Iqbal H.M.N. 

Review 

In this study, we reviewed state-of-the-art endogenous-based and exogenous-based stimuli-
responsive drug delivery systems (DDS) for programmed site-specific release to overcome the 
drawbacks of conventional therapeutic modalities. This particular work focuses on the smart 
chemistry and mechanism of action aspects of several types of stimuli-responsive polymeric 
carriers that play a crucial role in extracellular and intracellular sections of diseased tissues or cells. 
With ever increasing scientific knowledge and awareness, research is underway around the globe 
to design new types of stimuli (external/internal) responsive polymeric carriers for 
biotechnological applications at large and biomedical and/or pharmaceutical applications, in 
particular. Both external/internal and even dual/multi-responsive behavior of polymeric carriers is 
considered an essential element of engineering so-called ‘smart’ DDS, which controls the effective 
and efficient dose loading, sustained release, individual variability, and targeted permeability in a 
sophisticated manner. So far, an array of DDS has been proposed, developed, and implemented. 
For instance, redox, pH, temperature, photo/light, magnetic, ultrasound, and electrical responsive 
DDS and/or all in all dual/dual/multi-responsive DDS (combination or two or more from any of the 
above). Despite the massive advancement in DDS arena, there are still many challenging concerns 
that remain to be addressed to cover the research gap. In this context, herein, an effort has been 
made to highlight those concerning issues to cover up the literature gap. Thus, the emphasis was 
given to the drug release mechanism and applications of endogenous and exogenous based 
stimuli-responsive DDS in the clinical settings. © 2019 by the authors. 
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Endoscopic skull base surgery: Evaluation of current clinical outcomes 

Almeida J.P., De Albuquerque L.A., Dal Fabbro M., Sampaio M., Medina R., Chacon M., Gondim J. 

Review 

Endoscopic skull base surgery is one of the most recent fields of neurosurgery. Successive 
innovations were developed throughout history so that the current concepts that rule this surgical 
field could be reached. The current paper presents the evolution of endoscopic surgery and its 
current results on the treatment of skull base tumor, based on a review of meta-analysis and 
clinical series. APubMed search for articles published between January 1990 and January 2014 
about "endoscopic skull base surgery", "endoscopic transsphenoidal approach", "endoscopic 
treatment of parasellar tumors" and "suprasellar lesions" was performed. According to the current 
data, endoscopic surgery seems to be superior to open and transsphenoidal microscopic removal 
of giant pituitary adenomas. Endoscopy is at least as successful as transsphenoidal microsurgery 
for the removal of pituitary adenomas and craniopharyngiomas. Transcranial open approaches, in 
the context of anterior midline skull base meningiomas, present higher rates of gross total 
resection, fewer complications and better clinical results than endoscopy approaches. The rate of 
postoperative CSF leakage has been significantly reduced with the introduction of new techniques 
such as the Hadad-Bassagasteguy flap but still represent one of the most important complications 
of this technique. Currently, selected tumors located at the anterior, middle and posterior fossa 
can be adequately assessed using the endoscope with low rates of postoperative CSF leaks. 
Endoscopic surgery has substantially evolved in the last decades through the collaboration of 
different teams around the world. The endoscope is now an essential tool in the neurosurgery 
armamentarium with great potential for new applications in the nearby future. © 2015 EDIZIONI 
MINERVA MEDICA. 
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Engineering enzyme-coupled hybrid nanoflowers: The quest for optimum 
performance to meet biocatalytic challenges and opportunities 

Bilal M., Asgher M., Shah S.Z.H., Iqbal H.M.N. 

Review 

The current industrial revolution signifies the high-value of biocatalysis engineering. Over the past 
decade, multiple micro- and nanostructured materials have been attempted for immobilization of 
enzymes to improve their catalytic properties. Conventional immobilization strategies result in 
improved stability, while insolubilized enzymes generally lost their activity compared to free 
counterparts. Recently, a new generation organic-inorganic hybrid nanoflowers with unique 
properties have received great attention as a novel and incentive immobilization approach owing 
to their simple fabrication, high biocatalytic efficiency, and enzyme stabilizing capability. The 
hybrid nanoflowers biocatalytic system implicates metal ions and biomolecules (enzymes). In 
contrast to free or conventionally immobilized enzymes, single enzyme or multi enzyme-
incorporated flowers-like hybrid nanoconstructs demonstrated elevated catalytic activities and 
stabilities over a very broader range of experimental conditions, i.e., pHs, temperatures and salt 
concentration. This review discusses the recent developments in the fabrication strategies to 
diversifying nanoflowers, types, characteristics, and applications of organic-inorganic hybrid 
nanoflowers as a host platform to engineer different kinds of enzymes with requisite 
functionalities for biocatalysis applications in different sectors of the modern world. Based on 
experimental and theoretical literature data, the review is wrapped up with concluding remarks 
and an outlook in terms of upcoming challenges and prospects for their scale-up applications. © 
2019 Elsevier B.V. 
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Environmental impact and pollution-related challenges of renewable wind 
energy paradigm – A review 

Nazir M.S., Mahdi A.J., Bilal M., Sohail H.M., Ali N., Iqbal H.M.N. 

Review 

With ever increasing environmental and socio-economic awareness, government and legislative 
authorities, around the globe, are concerned and considering the pollution-related challenges and 
parameters that influence the energy paradigm. Therefore, renewable energy resources, for 
instance, wind, solar, and hydro- are used to generate electricity to reduce fossil-fuel-related 
environmental concerns. The world needs swift, equitable, significant, and effective climate action 
on this stage. The scientific evidence has been mounting for decades to employ renewable energy 
resources. One of these shared resources is wind energy, which currently appears as an emerging 
source of energy around the world. Electricity production using wind power schemes could be an 
essential replacement for conventional fossil-based fuel resources by using different modalities. 
Although the initial cost of installing a photovoltaic system is relatively high, however, the running 
cost is very low. Herein, we reviewed the environmental impact and considerable challenges of 
the technological paradigm for the development of wind energy technology with particular 
reference to Pakistan's future perspective. It is anticipated that the discussion provided can 
stimulate a negotiation between decision makers and raise attentiveness of environmental 
characteristics and a set of challenges related to the wind power industry development of 
Pakistan. © 2019 Elsevier B.V. 
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Environmental perspectives of interfacially active and magnetically 
recoverable composite materials – A review 

Ali N., Zaman H., Bilal M., Shah A.-U.-H.A., Nazir M.S., Iqbal H.M.N. 

Review 

Aquatic ecosystem contaminated with toxic pollutants and heavy metals due to the rapid growth 
of industrialization has become a top-priority global concern exhibiting highly adverse effects on 
human health and the environment. Many treatment techniques have been envisioned for the 
removal of these toxic contaminants from the aqueous environment. Among these techniques, 
magnetic separation has attracted burgeoning research attention owing to its simplicity, eco-
friendly nature, large surface area, electron mobility, and excellent performance for removing 
water contaminants. In particular, interfacial active nanoparticles and nanocomposites with 
unique structures and magnetic properties are considered as ideal provides candidates in material 
science for next-generation water treatment. This review gives an insight into current research 
activities associated with the synthesis strategies and applications of interfacially active and 
magnetically responsive nanomaterials and nanocomposites for sustainable purification processes. 
In the first half, various synthesis routes for magnetic iron oxide nanoparticles development and 
the corresponding formation mechanism are summarized. In the second half, we reviewed the 
magnetic and wettability properties of interfacially active and magnetically responsive 
nanocomposites and their environmental applications including oil-water separation, removal of 
hazardous dye-based pollutants and potentially toxic heavy metals. Finally, the review is wrapped 
up with major concluding remarks and future perspectives of these magnetic nanoscale composite 
materials for sustainable wastewater remediation. © 2019 Elsevier B.V. 
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Environmentally responsive and anti-bugs textile finishes – Recent trends, 
challenges, and future perspectives 

Chatha S.A.S., Asgher M., Asgher R., Hussain A.I., Iqbal Y., Hussain S.M., Bilal M., Saleem F., Iqbal 
H.M.N. 

Review 

Bugs, such as microorganisms and insects, are present in the environment and sometimes can be 
health-hazardous if the living environment is not maintained following proper hygienic 
regulations. In the present scenario of increasing public awareness, environmental consciousness, 
and growing demand for easy-care, and disinfected textiles, the manufacturing of protective and 
easy-to-care textiles has become a key necessity of the modern world. Comfortable, clean, 
hygienic, antimicrobial, and insect repelling properties of textile goods are gaining the accelerating 
research momentum as a basic requirement to produce multifunctional textiles. These functional 
finishes have numerous applications such as in-home textiles, bed nets, and tenting, camping gear 
as well as in military uniforms. Synthetic antimicrobial and insect repellents are quite effective 
against insects and microscopic organisms but are slightly toxic to the human being and the 
environment. To overcome these problems, researchers are considering natural agents for 
functional finishes, but their effectiveness is less durable to textile material. Besides needful 
advantages, the excessive use of dyes in finishing processes heavily required washing cycles and 
ultimately release various types of hazardous dyes or wasteful effluents in the environment. This 
review reports the chemical composition and recent developments in textile finishes, particularly 
antimicrobial and insect repellent textile finishes. A large number of commonly used antimicrobial 
agents (i.e. chitosan, zwitterionic compounds, silver and silver-based compounds, titanium dioxide 
nanoparticles, imidazolium salts, triclosan and quaternary ammonium salts) and insect repellent 
textile finishes (i.e. N‑N‑diethyl‑m‑toluamide, permethrin, cypermethrin, pyrethrum, picaridin, 
bioallethrin, citriodiol and essential oils) have been presented. Finally, the review is wrapped up 
with major research gaps/challenges, concluding remarks, and future opportunities in this area of 
research. © 2019 Elsevier B.V. 
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Environmentally-related contaminants of high concern: Potential sources and 
analytical modalities for detection, quantification, and treatment 

Rasheed T., Bilal M., Nabeel F., Adeel M., Iqbal H.M.N. 

Review 

In recent years, emerging contaminants (ECs) of high concern are broadly distributed throughout 
the environmental matrices because of various industrial practices and anthropogenic inputs, i.e., 
human-made activities. With ever increasing scientific knowledge, technological advancement, 
socio-economic awareness, people are now more concern about the widespread distribution of 
environmentally related ECs of high concern. As, ECs possess serious ecological threats and 
potential risks to human health and aquatic life, even at minor concentrations. The controlled or 
uncontrolled discharge and long-term persistence of ECs that includes micro-pollutants, endocrine 
disruptors (EDs), pesticides, pharmaceuticals, hormones, toxins, and industrially-related synthetic 
dyes and dyes-containing hazardous pollutants, etc. pose a significant challenge to policy 
regulators, engineers, and scientific community. The conventional treatment technologies are 
proved ineffective for the complete elimination and removal of an array of contaminants of 
emerging environmental concern in various biological and environmental samples. In order to 
overcome the aforementioned ecological threats, tremendous research efforts have been made to 
boost the efficiency of remediation techniques or develop new modalities to detect, quantify and 
treat the samples efficiently. The boom in biotechnology and environmental engineering offers 
potential opportunities to develop advanced and innovative remediation techniques in the field of 
water treatment. This review discusses the environmental and health hazards associated with a 
widespread distribution of micro-pollutants, pesticides, pharmaceuticals, hormones, and 
industrially-related synthetic dyes and dyes-containing hazardous pollutants, etc. in the water 
bodies, i.e., surface water, groundwater, and industrial wastewater streams. Life-cycle distribution 
of emerging (micro)-pollutants with suitable examples from various industrial sources viewpoints 
is also discussed. The later part of the review focuses on innovative and cost-effective remediation 
(removal) approaches from phase-changing treatment technologies for these ECs of high concern. 
© 2018 The Authors 

Rasheed T., Bilal M., Nabeel F., Adeel M., Iqbal H.M.N., (2019). Environmentally-related contaminants of high 
concern: Potential sources and analytical modalities for detection, quantification, and treatment. 
Proceedings of: Environment International, vol. 122, pp. 52-66, Elsevier Ltd, ISSN: 1604120.



ESC working group on cellular biology of the heart: Position paper for 
Cardiovascular Research: Tissue engineering strategies combined with cell 

therapies for cardiac repair in ischaemic heart disease and heart failure 

Madonna R., Van Laake L.W., Botker H.E., Davidson S.M., De Caterina R., Engel F.B., Eschenhagen 
T., Fernandez-Aviles F., Hausenloy D.J., Hulot J.-S., Lecour S., Leor J., Menasché P., Pesce M., 

Perrino C., Prunier F., Van Linthout S., Ytrehus K., Zimmerman 

Review 

Morbidity and mortality from ischaemic heart disease (IHD) and heart failure (HF) remain 
significant in Europe and are increasing worldwide. Patients with IHD or HF might benefit from 
novel therapeutic strategies, such as cell-based therapies. We recently discussed the therapeutic 
potential of cell-based therapies and provided recommendations on how to improve the 
therapeutic translation of these novel strategies for effective cardiac regeneration and repair. 
Despite major advances in optimizing these strategies with respect to cell source and delivery 
method, the clinical outcome of cell-based therapy remains unsatisfactory. Major obstacles are 
the low engraftment and survival rate of transplanted cells in the harmful microenvironment of 
the host tissue, and the paucity or even lack of endogenous cells with repair capacity. Therefore, 
new ways of delivering cells and their derivatives are required in order to empower cell-based 
cardiac repair and regeneration in patients with IHD or HF. Strategies using tissue engineering (TE) 
combine cells with matrix materials to enhance cell retention or cell delivery in the transplanted 
area, and have recently received much attention for this purpose. Here, we summarize knowledge 
on novel approaches emerging from the TE scenario. In particular, we will discuss how 
combinations of cell/bio-materials (e.g. hydrogels, cell sheets, prefabricated matrices, 
microspheres, and injectable matrices) combinations might enhance cell retention or cell delivery 
in the transplantation areas, thereby increase the success rate of cell therapies for IHD and HF. We 
will not focus on the use of classical engineering approaches, employing fully synthetic materials, 
because of their unsatisfactory material properties which render them not clinically applicable. 
The overall aim of this Position Paper from the ESC Working Group Cellular Biology of the Heart is 
to provide recommendations on how to proceed in research with these novel TE strategies 
combined with cell-based therapies to boost cardiac repair in the clinical settings of IHD and HF. © 
Published on behalf of the European Society of Cardiology. All rights reserved. 

Madonna R., Van Laake L.W., Botker H.E., Davidson S.M., De Caterina R., Engel F.B., Eschenhagen T., 
Fernandez-Aviles F., Hausenloy D.J., Hulot J.-S., Lecour S., Leor J., Menasché P., Pesce M., Perrino C., Prunier 
F., Van Linthout S., Ytrehus K., Zimmerman, (2019). ESC working group on cellular biology of the heart: 
Position paper for Cardiovascular Research: Tissue engineering strategies combined with cell therapies for 
cardiac repair in ischaemic heart disease and heart failure. Proceedings of: Cardiovascular Research, vol. 115, 
pp. 488-500, Oxford University Press, ISSN: 86363.



External factors and nanoparticles effect on water vapor  
permeability of pectin-based films 

Spatafora Salazar A.S., Sáenz Cavazos P.A., Mújica Paz H., Valdez Fragoso A. 

Review 

Permeation of water vapor through hydrophilic films is a rather complicated phenomenon. Water 
vapor permeability (WVP) of pectin films containing silicon dioxide nanoparticles was investigated 
under different temperature and relative humidity (RH) conditions, using orange and mango peel 
as pectin sources. No significant effect of the pectin source on WVP was observed. It was found 
that WVP increased with increasing RH and RH gradients created by different water vapor 
pressures in either sides of the films. Permeation tests showed that silicon dioxide nanoparticles in 
the films significantly reduced WVP (30–60%), compared to films without nanoparticles. Changes 
of WVP with temperature followed an Arrhenius type behavior and the activation energy of 
permeation decreased as RH increased. The opposite effect of temperature on diffusivity and 
solubility was observed. © 2018 
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Fibroblast growth factor 21 and browning of white adipose tissue 

Cuevas-Ramos D., Mehta R., Aguilar-Salinas C.A. 

Review 

Interest has been focused on differentiating anatomical, molecular, and physiological 
characteristics of the types of mammalian adipose tissues. White adipose tissue (WAT) and brown 
adipose tissue (BAT) are the two main forms of adipose tissue in humans. WAT functions as an 
endocrine organ and serves as a reservoir of energy in the form of triglycerides. The hormones 
released by WAT are called adipokines. BAT consists of a group of specialized cells with abundant 
uncoupling protein 1 (UCP1) in the inner mitochondrial membrane and also fulfills endocrine 
functions. Following the identification of functional (BAT) in human adults, there has been a great 
deal of interest in finding out how it is induced, its localization, and the mechanisms by which it 
regulates thermogenesis. Fibroblast growth factor 21 (FGF21) is a key regulator of the 
differentiation to brown adipocytes. The main mechanisms occur through enhancing UCP1 
expression. In addition, following exposure to cold or exercise, FGF21 induces upregulation of local 
peroxisome proliferator-activated receptor gamma co-activator (PGC)-1-alfa and thus promotes 
thermogenesis in adipose tissue and skeletal muscle. FGF21 integrates several pathways allowing 
the regulation of human energy balance, glucose levels, and lipid metabolism. Such mechanisms 
and their clinical relevance are summarized in this review. Copyright © 2019 Cuevas-Ramos, 
Mehta and Aguilar-Salinas. This is an open-access article distributed under the terms of the 
Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other 
forums is permitted, provided the original author(s) and the copyright owner(s) are credited and 
that the original publication in this journal is cited, in accordance with accepted academic practice. 
No use, distribution or reproduction is permitted which does not comply with these terms. 
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Formulations of curcumin nanoparticles for brain diseases 

Del Prado-Audelo M.L., Caballero-Florán I.H., Meza-Toledo J.A., Mendoza-Muñoz N., González-
Torres M., Florán B., Cortés H., Leyva-Gómez G. 

Review 

Curcumin is a polyphenol that is obtained from Curcuma longa and used in various areas, such as 
food and textiles. Curcumin has important anti-inflammatory and antioxidant properties that allow 
it to be applied as treatment for several emerging pathologies. Remarkably, there are an elevated 
number of publications deriving from the terms “curcumin” and “curcumin brain diseases”, which 
highlights the increasing impact of this polyphenol and the high number of study groups 
investigating their therapeutic actions. However, its lack of solubility in aqueous media, as well as 
its poor bioavailability in biological systems, represent limiting factors for its successful 
application. In this review article, the analysis of its chemical composition and the pivotal 
mechanisms for brain applications are addressed in a global manner. Furthermore, we emphasize 
the use of nanoparticles with curcumin and the benefits that have been reached as an example of 
the extensive advances in this area of health. © 2019 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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From traditional biochemical signals to molecular markers  
for detection of sepsis after burn injuries 

Muñoz B., Suárez-Sánchez R., Hernández-Hernández O., Franco-Cendejas R., Cortés H., Magaña J.J. 

Review 

Sepsis is a life-threatening organ-dysfunction condition caused by a dysregulated response to an 
infectious condition that can cause complications in patients with major trauma. Burns are one of 
the most destructive forms of trauma; despite the improvements in medical care, infections 
remain an important cause of burn injury-related mortality and morbidity, and complicated sepsis 
predisposes patients to diverse complications such as organ failure, lengthening of hospital stays, 
and increased costs. Accurate diagnosis and early treatment of sepsis may have a beneficial impact 
on clinical outcome of burn-injured patients. In this review, we offer a comprehensive description 
of the current and traditional markers used as indicative of sepsis in burned patients. However, 
although these are markers of the inflammatory post-burn response, they usually fail to predict 
sepsis in severely burned patients due to that they do not reflect the severity of the infection. 
Identification and measurement of biomarkers in early stages of infection is important in order to 
provide timely response and effective treatment of burned patients. Therefore, we compiled 
important experimental evidence, demonstrating novel biomarkers, including molecular markers 
such as genomic DNA variations, alterations of transcriptome profiling (mRNA, miRNAs, lncRNAs 
and circRNAs), epigenetic markers, and advances in proteomics and metabolomics. Finally, this 
review summarizes next-generation technologies for the identification of markers for detection of 
sepsis after burn injuries. © 2018 Elsevier Ltd and ISBI 
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Fungi-based biopesticides: shelf-life preservation technologies  
used in commercial products 

de la Cruz Quiroz R., Cruz Maldonado J.J., Rostro Alanis M.J., Torres J.A., Parra Saldívar R. 

Review 

Abstract: Chemical pesticides have been providing the crop protection required to help satisfy the 
world demand for food, feed, and fiber. Biopesticides (BPs), particularly fungi-based BPs, are a 
promising new alternative with high biodegradability and specificity, low likelihood of resistance 
development, suitability for incorporation into integrated pest management practices, and 
practically no known health risks. However, unsuitable mass production procedures, narrow action 
spectra, heterogeneous performance, and short shelf life combined with legislation registry 
constraints, end-user resistance, and general lack of knowledge are slowing their adoption. In 
addition to regulatory framework revisions and improved training initiatives, thoughtfully 
designed formulations, improved preservation methodologies, and field test validations are 
needed to offer new BPs with improved efficacy and increased shelf life. This overview compiles 
current and novel fungi-based BP applications for crop and animal pest control with a focus on 
formulation approaches aiming at retaining efficacy and improving shelf life. Innovative 
formulation approaches, emerging pest control technologies, and BP challenges and opportunities 
are also included. Graphical abstract: [Figure not available: see fulltext.]. © 2019, Springer-Verlag 
GmbH Germany, part of Springer Nature. 
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Genome editing: A perspective on the application of CRISPR/Cas9  
to study human diseases (Review) 

Rodríguez-Rodríguez D.R., Ramírez-Solís R., Garza-Elizondo M.A., Garza-Rodríguez M.D.L., Barrera-
Saldaña H.A. 

Review 

Genome editing reemerged in 2012 with the development of CRISPR/Cas9 technology, which is a 
genetic manipulation tool derived from the defense system of certain bacteria against viruses and 
plasmids. This method is easy to apply and has been used in a wide variety of experimental 
models, including cell lines, laboratory animals, plants, and even in human clinical trials. The 
CRISPR/Cas9 system consists of directing the Cas9 nuclease to create a site-directed double-strand 
DNA break using a small RNA molecule as a guide. A process that allows a permanent modification 
of the genomic target sequence can repair the damage caused to DNA. In the present study, the 
basic principles of the CRISPR/Cas9 system are reviewed, as well as the strategies and 
modifications of the enzyme Cas9 to eliminate the off-target cuts, and the different applications of 
CRISPR/Cas9 as a system for visualization and gene expression activation or suppression. In 
addition, the review emphasizes on the potential application of this system in the treatment of 
different diseases, such as pulmonary, gastrointestinal, hematologic, immune system, viral, 
autoimmune and inflammatory diseases, and cancer. 2018 © Novin Medical Radiation Institute. 
All Rights Reserved. 
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Hazardous contaminants in the environment and their  
laccase-assisted degradation – A review 

Bilal M., Rasheed T., Nabeel F., Iqbal H.M.N., Zhao Y. 

Review 

In recent years, owing to the serious ecological risks and human health-related adverse effects, 
the wide occurrence of hazardous contaminants along with their potential to enter the 
environment have gained great public concerns. In this context, significant actions are urgently 
required to tackle the ignorance and inefficient monitoring/removal of emerging/(re)-emerging 
contaminants (ECs) in the environment from different routes of concerns, i.e., industrial waste, 
pharmaceutical, personal care products (PCPs), toxic effluents, etc. Laccases are multinuclear 
copper-containing oxidoreductases and can carry out one electron oxidation of a broad spectrum 
of environmentally related contaminants. In biotechnology, this group of versatile enzymes is 
known as a green catalyst/green tool with enormous potentialities to tackle ECs of high concern. 
In this review, we endeavored to present up-to-date literature concerning the potential use of 
immobilized laccases for the degradation and remediation of various types of environmental 
pollutants present in the environment. Both, pristine and immobilized, laccases have shown great 
capacity to oxidative degradation and mineralization of endocrine disrupting chemicals (EDs) in 
batch treatment processes as well as in large-scale continuous reactors. These properties make 
laccase as particularly attractive biocatalysts in environmental remediation processes, and their 
use might be advantageous over the conventional treatments. This review summarizes the most 
significant recent advances in the use of laccases and their future perspectives in environmental 
biotechnology. © 2019 Elsevier Ltd 
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High pressure processing of food-grade emulsion systems: Antimicrobial 
activity, and effect on the physicochemical properties 

Gharibzahedi S.M.T., Hernández-Ortega C., Welti-Chanes J., Putnik P., Barba F.J., Mallikarjunan K., 
Escobedo-Avellaneda Z., Roohinejad S. 

Review 

The use of high pressure processing (HPP) for development of stable emulsion-based delivery 
systems has been recently increased. Under adequate conditions, application of high pressures 
modifies the functionality of protein and polysaccharide molecules and significantly promotes the 
emulsifying activities. Application of high pressures also modulates the emulsion microstructure 
without any destabilization and gelation of protein molecules. The lipid oxidation in HPP-treated 
emulsions can be accelerated, particularly with higher pressure levels, while the HPP utilization on 
emulsions in acidic conditions can highly inhibit the growth of spoilage and pathogenic 
microorganisms. In this study, the effects of HPP on the physicochemical, rheological and 
antimicrobial properties of emulsion-based delivery systems are reviewed. Physicochemical 
mechanisms dominant over the destabilization of emulsion systems and knowledge gaps related 
to the practical exploitations of HPP in the design and manufacture of food-grade colloidal delivery 
systems are also addressed. © 2018 Elsevier Ltd 
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Histology Strategies for Medical Implants and Interventional Device Studies 

Rousselle S.D., Wicks J.R., Tabb B.C., Tellez A., O’Brien M. 

Review 

Histology of medical devices poses a variety of unique challenges. Comprehensive histologic 
assessment of medical devices often requires spatial context and high-quality retention of the 
device–tissue interface. However, the composition of many medical devices is often not amenable 
to traditional paraffin embedding and thus alternative specialized methodologies such as hard 
resin embedding must be used. Hard resin embedding requires specialized laboratory technical 
expertise and equipment, and the fixation techniques and resin composition used markedly 
impact the feasibility of immunohistochemistry. For the continuity of spatial context during 
histologic evaluation, additional imaging methods such as macrophotography, radiography, micro-
Computerized Tomography (microCT), or magnetic resonance imaging (MRI) can be used to guide 
sectioning and to complement histologic findings. Although standardized approaches are scarce 
for medical devices, important considerations specific to medical device histology are discussed, 
including general specimen preparation, special considerations for devices by organ system, and 
the challenges of immunohistochemistry. Histologic preparation of medical devices must be 
thoughtful, thorough, and tailored to achieve optimal histologic outcomes for complex, valuable, 
and often limited implant specimens. © The Author(s) 2019. 
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Horticultural aspects for the cultivated production of piquin peppers 
(Capsicum annuum L. var. glabriusculum)-A review 

Mares-Quiñones M.D., Valiente-Banuet J.I. 

Review 

Piquin pepper [Capsicum annuum L. var. glabriusculum (Dunal) Heiser and Pickergill] is a 
semidomesticated pepper with high commercial value and wide applications as fresh or processed 
products. Piquin pepper plants have been difficult to domesticate and cultivate because of low 
seed germination, genetic and morphologic variability, insect and disease susceptibility, and 
limited environmental physiology information. Currently, seed sterility is no longer considered a 
limiting factor as hormonal, chemical, and thermal treatments have been developed to overcome 
seed dormancy. In vitro propagation (primarily by direct organogenesis) is still not reliable for 
seedling production. Cropping systems of piquin pepper plants include traditional methods such as 
agroforestry and full sunlight, and under protected horticulture conditions, mainly shade nets. 
Shade levels and water availability affect yield and vegetative growth. Piquin pepper plants can be 
grown under diverse geographic and edaphic conditions. Nutrition and fertilization studies are 
limited. Biotic stresses that can cause economic damage to piquin pepper plants include most that 
affect other pepper cultivars. Piquin pepper is also considered an important genetic resource as it 
reports resistance to some viral groups, which could be used for genetic improvement of other 
cultivated peppers. Current research needs involve the development of dependable plant 
materials (cultivated varieties) with reduced labor needs, particularly during the harvest period. In 
addition, research is needed to reduce the susceptibility of piquin pepper plants to other plant 
diseases. This review presents an analysis of the aspects related to the production of piquin 
peppers under cultivated conditions. © 2019, American Society for Horticultural Science. All rights 
reserved. 
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Hydrogenotrophic microbial reduction of oxyanions with  
the membrane biofilm reactor 

Zhou C., Ontiveros-Valencia A., Nerenberg R., Tang Y., Friese D., Krajmalnik-Brown R., Rittmann 
B.E. 

Review 

Oxyanions, such as nitrate, perchlorate, selenate, and chromate are commonly occurring 
contaminants in groundwater, as well as municipal, industrial, and mining wastewaters. 
Microorganism-mediated reduction is an effective means to remove oxyanions from water by 
transforming oxyanions into harmless and/or immobilized forms. To carry out microbial reduction, 
bacteria require a source of electrons, called the electron-donor substrate. Compared to organic 
electron donors, H2 is not toxic, generates minimal secondary contamination, and can be readily 
obtained in a variety of ways at reasonable cost. However, the application of H2 through 
conventional delivery methods, such as bubbling, is untenable due to H2's low water solubility and 
combustibility. In this review, we describe the membrane biofilm reactor (MBfR), which is a 
technological breakthrough that makes H2 delivery to microorganisms efficient, reliable, and safe. 
The MBfR features non-porous gas-transfer membranes through which bubbleless H2 is delivered 
on-demand to a microbial biofilm that develops naturally on the outer surface of the membranes. 
The membranes serve as an active substratum for a microbial biofilm able to biologically reduce 
oxyanions in the water. We review the development of the MBfR technology from bench, to pilot, 
and to commercial scales, and we elucidate the mechanisms that control MBfR performance, 
particularly including methods for managing the biofilm's structure and function. We also give 
examples of MBfR performance for cases of treating single and co-occurring oxyanions in different 
types of contaminated water. In summary, the MBfR is an effective and reliable technology for 
removing oxyanion contaminants by accurately providing a biofilm with bubbleless H2 on demand. 
Controlling the H2 supply in accordance to oxyanion surface loading and managing the 
accumulation and activity of biofilm are the keys for process success. Copyright © 2019 Zhou, 
Ontiveros-Valencia, Nerenberg, Tang, Friese, Krajmalnik-Brown and Rittmann. This is an open-
access article distributed under the terms of the Creative Commons Attribution License (CC BY). 
The use, distribution or reproduction in other forums is permitted, provided the original author(s) 
and the copyright owner(s) are credited and that the original publication in this journal is cited, in 
accordance with accepted academic practice. No use, distribution or reproduction is permitted 
which does not comply with these terms. 
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Interplay between the Adaptive Immune System and Insulin Resistance in 
Weight Loss Induced by Bariatric Surgery 

Villarreal-Calderón J.R., Cuéllar R.X., Ramos-González M.R., Rubio-Infante N., Castillo E.C., 
Elizondo-Montemayor L., García-Rivas G. 

Review 

Low-grade chronic inflammation plays a pivotal role among other pathophysiological mechanisms 
involved in obesity. Innate and adaptive immune cells undergo systemic proinflammatory 
polarization that gives rise to an increased secretion of proinflammatory cytokines, which in turn 
leads to insulin resistance. Bariatric surgery is currently the most effective treatment for obesity, 
as it brings on significant weight loss, glucose metabolism improvement, and a decrease in 
systemic inflammation biomarkers. After bariatric surgery, several changes have been reported to 
occur in adaptive immunity, including reduction in CD4+ and CD8+ T cell counts, a decrease in the 
Th1/Th2 ratio, an increase in B regulatory cells, and reduction in proinflammatory cytokine 
secretion. Overall, there seems to be a major shift in several lymphocyte populations from a 
proinflammatory to an anti-inflammatory phenotype. Furthermore, increased antioxidant activity 
and reduced lipid and DNA oxidation products have been reported after bariatric surgery in 
circulating mononuclear cells. This paper highlights the shift in the adaptive immune system in 
response to weight loss and improved insulin sensitivity, as well as the interplay between 
immunological and metabolic adaptations as a result of bariatric surgery. Finally, based on data 
from research, we propose several mechanisms such as changes in adaptive immune cell 
phenotypes and their by-products, recruitment in adipose tissue, reduced oxidative stress, and 
modification in metabolic substrate availability as drivers to reduce low-grade chronic 
inflammation after bariatric surgery in severe obesity. © 2019 José Romeo Villarreal-Calderón et 
al. 
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Intraventricular hemorrhage and posthemorrhagic hydrocephalus in preterm 
infants: diagnosis, classification, and treatment options 

Valdez Sandoval P., Hernández Rosales P., Quiñones Hernández D.G., Chavana Naranjo E.A., García 
Navarro V. 

Review 

Purpose: Intraventricular hemorrhage is the most important adverse neurologic event for preterm 
and very low weight birth infants in the neonatal period. This pathology can lead to various delays 
in motor, language, and cognition development. The aim of this article is to give an overview of 
the knowledge in diagnosis, classification, and treatment options of this pathology. Method: A 
systematic review has been made. Results: The cranial ultrasound can be used to identify the 
hemorrhage and grade it according to the modified Papile grading system. There is no 
standardized protocol of intervention as there are controversial results on which of the 
temporizing neurosurgical procedures is best and about the appropriate parameters to consider a 
conversion to ventriculoperitoneal shunt. However, it has been established that the most 
important prognosis factor is the involvement and damage of the white matter. Conclusion: More 
evidence is required to create a standardized protocol that can ensure the best possible outcome 
for these patients. © 2019, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Invited Review: Long non-coding RNAs: important regulators in the 
development, function and disorders of the central nervous system 

Cuevas-Diaz Duran R., Wei H., Kim D.H., Wu J.Q. 

Review 

Genome-wide transcriptional studies have demonstrated that tens of thousands of long non-
coding RNAs (lncRNA) genes are expressed in the central nervous system (CNS) and that they 
exhibit tissue- and cell-type specificity. Their regulated and dynamic expression and their co-
expression with protein-coding gene neighbours have led to the study of the functions of lncRNAs 
in CNS development and disorders. In this review, we describe the general characteristics, 
localization and classification of lncRNAs. We also elucidate the examples of the molecular 
mechanisms of nuclear and cytoplasmic lncRNA actions in the CNS and discuss common 
experimental approaches used to identify and unveil the functions of lncRNAs. Additionally, we 
provide examples of lncRNA studies of cell differentiation and CNS disorders including CNS injuries 
and neurodegenerative diseases. Finally, we review novel lncRNA-based therapies. Overall, this 
review highlights the important biological roles of lncRNAs in CNS functions and disorders. © 2019 
British Neuropathological Society 
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Landscape of germline mutations in dna repair genes for breast cancer in 
latin america: Opportunities for parp-like inhibitors and immunotherapy 

Urbina-Jara L.K., Rojas-Martinez A., Martinez-Ledesma E., Aguilar D., Villarreal-Garza C., Ortiz-
Lopez R. 

Review 

Germline mutations in BRCA1 and BRCA2 (BRCA1/2) genes are present in about 50% of cases of 
hereditary breast cancer. Proteins encoded by these genes are key players in DNA repair by 
homologous recombination (HR). Advances in next generation sequencing and gene panels for 
breast cancer testing have generated a large amount of data on gene variants implicated in 
hereditary breast cancer, particularly in genes such as PALB2, ATM, CHEK2, RAD51, MSH2, and 
BARD1. These genes are involved in DNA repair. Most of these variants have been reported for 
Caucasian, Jewish, and Asian population, with few reports for other communities, like those in 
Latin American (LA) countries. We reviewed 81 studies from 11 LA countries published between 
2000 and 2019 but most of these studies focused on BRCA1/2 genes. In addition to these genes, 
breast cancer-related variants have been reported for PALB2, ATM, CHEK2, BARD1, MLH1, BRIP1, 
MSH2, NBN, MSH6, and PMS2 genes. Some of these variants are unique to LA populations. This 
analysis may contribute to enhance breast cancer variant characterization, and thus to find 
therapies and implement precision medicine for LA communities. © 2019 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Lipid and cholesterol metabolism gene expression in pterygium fibroblasts: 
Comparative analysis with adipocytes and other fibroblasts 

Zavala J., Treviño V., Reyna-Fuentes A.A., Arellano-Gurrola C.M., Enriquez-Ochoa D., Domene-
Hickman J.L., Valdez-García J.E. 

Review 

Purpose: To compare the gene expression associated with lipid and cholesterol metabolism in 
pterygium fibroblasts, adipocytes and other types of fibroblasts. Methodology: Gene expression 
data from 12 samples of primary pterygium, 12 from adipose cells and 63 from other types of 
fibroblasts with the same platform were obtained from the gene expression omnibus database. 
The mean expression for each gene was calculated for each cell type. Differentially and similarly 
expressed genes were subjected to overrepresentation analysis to obtain signaling pathways, 
protein interactions, and associated functional terms. Results: Of the 16,511 genes analyzed, 921 
differentially and 1,207 similarly expressed were found. From the overrepresentation analysis of 
differentially expressed genes, 460 genes were found associated (p < 0.05) to the SREBP1 protein, 
while in the similarly expressed genes 615 were found associated to the same protein. The 
HMGCR, ACOX1 and LRP1 genes showed significantly decreased expression (p < 0.05) in pterygium 
fibroblasts compared to adipocytes and other types of fibroblasts. Expression of the HMGCS gene 
was significantly higher (p < 0.05) in pterygium fibroblasts than in adipocytes and lower than in 
other fibroblast types. Other genes, including LPL, ACAT1, LSS, LDLR and LCAT showed a 
differential expression between the three cell types. Conclusion: Deregulated expression of genes 
associated with lipid and cholesterol metabolism in pterygium fibroblasts is related to 
proliferation, suggesting further study as potential therapeutic targets. © 2018 Sociedad Mexicana 
de Oftalmologia. Publicado por Permanyer Mexico. Este es un articulo Open Access bajo la licencia 
CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Locally advanced breast cancer in young women in Latin America 

Villarreal-Garza C., Lopez-Martinez E.A., Muñoz-Lozano J.F., Unger-Saldaña K. 

Review 

The purpose of this review is to organise, summarise and critically assess existing knowledge on 
locally advanced breast cancer (LABC) among young women in Latin America. We discuss the most 
relevant findings in six sections: 1) epidemiology of breast cancer in young women in Latin 
America; 2) being young as a factor for worse prognosis; 3) LABC in young women in the region; 4) 
aggressive tumour behaviour among young women; 5) delays in diagnosis and treatment and 6) 
burden of advanced disease. We point out the need to dedicate resources to enhance earlier 
diagnosis and prompt referrals of young women with breast cancer; promote research regarding 
prevalence, biologic characteristics, outcomes and reasons for diagnosis and treatment delays for 
this age group; and finally, implement supportive care programmes as a means of improving 
patients and their families’ well-being. The recognition of the current standpoint of breast cancer 
in young patients across the continent should shed some light on the importance of this pressing 
matter. © the authors; 
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Mechanisms of action of novel ingredients used in edible films to preserve 
microbial quality and oxidative stability in sausages - A review 

Bolívar-Monsalve J., Ramírez-Toro C., Bolívar G., Ceballos-González C. 

Review 

Background: Loss of organoleptic and microbial quality of sausages is a phenomenon mostly given 
by lipid oxidation, enzymatic autolysis, and presence of pathogenic microorganisms in meat, as 
well as inappropriate handling and storage conditions. The fast shortage of meat products 
unleashed by these processes may cause foodborne diseases and productivity losses. Therefore, 
the use of natural bioactive agents has been proposed as a suitable solution to address this 
problem. However, the phenomena exerted by specific molecules of these compounds to prevent 
the depletion of sausage quality are not clear enough. Scope and approach: This review 
encompasses an overview of oxidative and bacterial spoilage in sausages, and a description of 
some biochemical mechanisms of novel bioactive compounds that have been included in film 
formulations to delay the shortage of these meat products. Key Findings and Conclusions: Edible 
films containing bioactive compounds have been reviewed in order to analyze ingredients that 
may improve organoleptic and/or microbiological quality of sausages over time, highlighting 
relevant features concerning their antibacterial and antioxidant properties. Some of the main 
mechanisms of action have been related to pore formation and permeation of bacterial 
membrane, as well as depletion of its proton motive force, causing down-regulation of its 
metabolic functions and even cell death. On the other hand, hydroxyl groups from plant extracts 
may help to neutralize free radicals involved in lipid oxidation. © 2019 Elsevier Ltd 
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Mediated listening: A resource for social action [La escucha mediada:  
un recurso para la acción social] 

Ramos-Amézquita A. 

Review 

On September 19, 2017, an earthquake shook central Mexico. Sixty buildings collapsed and about 
two hundred people died. A group of rescuers conformed of soundmen, soundwomen and audio 
engineers using their audio equipment, assisted in the search for survivors in the collapsed 
buildings possibly experiencing an epistemological break, and turning mediated listening into a 
resource for social action. While considering the usefulness of their gear in a chaotic context, they 
extended the boundaries of their profession, the use of technology and the manipulation of their 
body and listening mode for the common good, relearning the habit of listening. To present the 
case, the sociological theoretical framework of acoustic communication, the mediation and 
transformation of the body through the use of technology and some of the more propositive 
works of audio rescue technology have been reviewed. To frame this listening transformation, the 
testimony of the intervention of one of the members of the Red Sparrows Brigade is included and 
a review is made of some printed and audiovisual materials about and of the individuals and 
organizations that emerged as a result of these efforts. © 2019 CAICYT-CONICET. All rights 
reserved. 
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Metabolic engineering and fermentation process strategies for  
L-tryptophan production by escherichia coli 

Liu L., Bilal M., Luo H., Zhao Y., Iqbal H.M.N. 

Review 

L-tryptophan is an essential aromatic amino acid that has been widely used in medicine, food, and 
animal feed. Microbial biosynthesis of L-tryptophan through metabolic engineering approaches 
represents a sustainable, cost-effective, and environmentally friendly route compared to chemical 
synthesis. In particular, metabolic pathway engineering allows enhanced product titers by 
inactivating/blocking the competing pathways, increasing the intracellular level of essential 
precursors, and overexpressing rate-limiting enzymatic steps. Based on the route of the L-
tryptophan biosynthesis pathway, this review presents a systematic and detailed summary of the 
contemporary metabolic engineering approaches employed for L-tryptophan production. In 
addition to the engineering of the L-tryptophan biosynthesis pathway, the metabolic engineering 
modification of carbon source uptake, by-product formation, key regulatory factors, and the 
polyhydroxybutyrate biosynthesis pathway in L-tryptophan biosynthesis are discussed. Moreover, 
fermentation bioprocess optimization strategies used for L-tryptophan overproduction are also 
delineated. Towards the end, the review is wrapped up with the concluding remarks, and future 
strategies are outlined for the development of a high L-tryptophan production strain. © 2019 by 
the authors. 
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Metabolites recovery from fermentation broths via  
pressure-driven membrane processes 

Díaz-Montes E., Castro-Muñoz R. 

Review 

The production of specific metabolites using microorganism has been promoted and enhanced by 
two different approaches, such as modification of the metabolic pathways of microorganism and 
optimization of culture medium conditions to synthesize specific compounds. However, research 
community is today focused on the development of processes and techniques for a suitable 
recovery of metabolites from different stages of fermentation. For this purpose, the use of organic 
solvents has been the most common approach for the recovery of specific target compounds 
according to the solvent affinity. Additionally, these techniques also require the implementation of 
unit processes to obtain better recovery rates; it means that solvent extraction methods need the 
implementation of additional steps to recover the solvents used, which may involve the increase 
of final costs in the production process. For this reason, researchers have started to consider 
membrane-based technologies (e.g. microfiltration [MF], ultrafiltration [UF], and nanofiltration 
[NF]), as an alternative for the recovery of metabolites from fermentation broths. Therefore, the 
objective of this paper is to provide an overview of the current findings of the recovery of 
metabolites from fermentation broths by means of pressure-driven membrane processes. 
Particular attention will be paid to relevant data, analyzing and discussing according to the 
membrane features, metabolite properties, and some other phenomena that influence in the 
separation. Moreover, a framework of the application of the MF, UF, and NF processes in solutes 
recovery is addressed. Finally, some fundamentals of these processes are also given. © 2019 
Curtin University and John Wiley & Sons, Ltd. 
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Microbial-derived biosensors for monitoring environmental contaminants: 
Recent advances and future outlook 

Bilal M., Iqbal H.M.N. 

Review 

Living cells have evolved to sense various environmental stimuli, thus presenting a novel platform 
to engineer bio-sensing devices. Owing to the ease of genetic modification and preservation, 
microorganisms have gained a special place as ideal host candidates. Moreover, microbial-derived 
biosensors are easy to use, inexpensive, compact, and portable. The unique structural and 
functional features rendering them exceptionally suitable for detection and monitoring of an array 
of environmentally-related pollutants. The manipulation of regulatory genes could upgrade a 
range of characteristic features of a biosensor such as sensitivity, selectivity and, target range. 
Contemporary uses of such genetically-microbe-based biosensors led to the fabrication of 
biosensors with unprecedented potentialities for monitoring environmental pollution. Herein, we 
reviewed the current advances in microbial-derived biosensors for monitoring environmentally-
related contaminants. A particular emphasis is given to the improvement of genetically-
engineered microbial biosensors and their application for environmental pollutants monitoring 
with up-to-date examples. Critical challenges including technical and societal are also highlighted 
to decipher the true perspective of microbial-derived biosensors for their widespread adoption 
and exploitation. Towards the end, the work is wrapped up with concluding remarks and future 
viewpoints to highlight the value of the microbial-derived biosensors, which could detect various 
pollutants or toxic compounds from a broader spectrum in the real-time, rapid and unique way 
with high sensitivity, and outstanding selectivity. © 2019 Institution of Chemical Engineers 
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Mitigation of bisphenol A using an array of laccase-based  
robust bio-catalytic cues – A review 

Bilal M., Iqbal H.M.N., Barceló D. 

Review 

Bisphenol A (BPA) is a known endocrine disruptor that poses concerning environmental and 
human-health related issues and ecological risks. It has been largely used as an intermediate in the 
manufacture of epoxy resins and polycarbonate plastics. Traces of BPA can reach into the 
environment through inadequate or inefficient removal during wastewater treatment, 
uncontrolled landfill leachates, and leaching out from the discarded BPA-based materials. Several 
physicochemical treatment methods including adsorption, Fenton, ozonation, electrochemical and 
photochemical degradation, and membrane filtration, have been applied for BPA elimination. 
However, these methods are not adequate for large-scale treatment due to some inherent 
limitations. Benefiting from high catalytic efficiency and specificity, enzyme-based bio-catalytic 
degradation strategies are considered quite meaningful alternative for efficient and effective BPA 
removal from different routes. Among various oxidoreductases, i.e., laccases exhibited a superior 
potential for the remediation of BPA-containing wastewater. Enzymatic oxidation of BPA can be 
boosted by using various natural or synthetic redox mediators. Immobilized enzymes can expand 
their applicability to continuous bioprocessing and facilitates process intensification. Therefore, 
optimized formulations of insolubilized biocatalysts are of strategic interest in the environmental 
biotechnology. In this review, recent research studies dealing with BPA removal by the laccase-
catalyzed system are presented. At first, the presence of BPA in the ecosystem, sources, exposure, 
and its impact on the living organisms and human beings is summarized. Then, we highlighted the 
use of crude as well as immobilized laccases for the degradation of BPA. In addition to toxicity and 
estrogenicity removal studies, the unresolved challenges, concluding remarks, and possible future 
direction is proposed in this important research area. It is palpable from the literature reviewed 
that free as well as immobilized forms of laccases have displayed noteworthy potential for BPA 
removal from wastewater. © 2019 Elsevier B.V. 
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Mitigation of environmental pollution by genetically engineered bacteria — 
Current challenges and future perspectives 

Liu L., Bilal M., Duan X., Iqbal H.M.N. 

Review 

Industries are the paramount driving force for the economic and technological development of 
society. However, the flourishing industrialization and unimpeded growth of current production 
unit's result in widespread environmental pollution due to increased discharge of wastes loaded 
with baleful, hazardous, and carcinogenic contaminants. Physicochemical-based remediation 
means are costly, create a secondary disposal problem and remain inadequate for pollution 
mitigating because of the continuous emergence of new recalcitrant pollutants. Due to eco-
friendly, social acceptance, and lesser health hazards, microbial bioremediation has received 
considerable global attention for pollution abatement. Moreover, with the recent advancement in 
biotechnology and microbiology, genetically engineered bacteria with high ability to remove 
environmental pollutants are widely used in the fields of environmental restoration, resulting in 
the bioremediation in a more viable and eco-friendly way. This review summarized the advantages 
of genetically engineered bacteria and their application in the treatment of a wide variety of 
environmental contaminants such as synthetic dyestuff, heavy metal, petroleum hydrocarbons, 
polychlorinated biphenyls, phenazines and agricultural chemicals which will include herbicides, 
pesticides, and fertilizers. Considering the risk of genetic material exchange by using genetically 
engineered bacteria, the challenges and limitations associated with the application of recombinant 
bacteria on contaminated sites are also discussed. An integrated microbiological, biological and 
ecological acquaintance accompanied by field engineering designs are the desired features for 
effective in situ bioremediation of hazardous waste polluted sites by recombinant bacteria. © 
2019 Elsevier B.V. 
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Modifications in vaginal microbiota and their influence on drug release: 
Challenges and opportunities 

Leyva-Gómez G., Del Prado-Audelo M.L., Ortega-Peña S., Mendoza-Muñoz N., Urbán-Morlán Z., 
González-Torres M., Carmen M.G.-D., Figueroa-González G., Reyes-Hernández O.D., Cortés H. 

Review 

Vaginal drug delivery represents an attractive alternative to achieve local and systemic effects due 
to the high contact surface exposed, the mucoadhesion of the epithelium, and the high 
innervation that facilitates the absorption of drugs into the bloodstream. However, despite the 
confinement of the vaginal cavity, it is an organ with a highly variable microenvironment. 
Mechanical alterations such as coitus, or chemical changes such as pH and viscosity, modify the 
release of drugs. In addition, changes in vaginal microbiota can influence the entire vaginal 
microenvironment, thus determining the disposition of drugs in the vaginal cavity and decreasing 
their therapeutic efficacy. Therefore, the influence of microorganisms on vaginal homeostasis can 
change the pre-established scenario for the application of drugs. This review aims to provide an 
explanation of normal vaginal microbiota, the factors that modify it, its involvement in the 
administration of drugs, and new proposals for the design of novel pharmaceutical dosage forms. 
Finally, challenges and opportunities directed toward the conception of new effective 
formulations are discussed. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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Modifying bio-catalytic properties of enzymes for efficient biocatalysis:  
a review from immobilization strategies viewpoint 

Bilal M., Zhao Y., Noreen S., Shah S.Z.H., Bharagava R.N., Iqbal H.M.N. 

Review 

Enzyme-based catalysis has become one of the most important disciplines in organic synthesis and 
plays a noteworthy role in the establishment of many chemical industries, e.g. fine chemicals, food 
or energy, textiles, agricultural, cosmeceutical, medicinal and pharmaceutical industries. However, 
pristine enzymes fail to demonstrate requisite functionalities for an industrial setting where 
extremely specific and stable catalysts are required. Immobilization enhances the catalytic stability 
and activity of enzymes and trims the overall cost burden of the enzyme. Therefore, it widely 
endeavours for proficient, sustainable, and environmentally responsive catalytic processes. 
Amongst several immobilization strategies, e.g. (1) supports-assisted, i.e. physical or covalent 
coupling and (2) supports-free techniques, i.e. cross-linked enzyme crystals (CLECs) or aggregates 
are the most promising ones and widely pursued for enzyme immobilization purposes. This 
perspective review focuses on up-to-date developments in the area of enzyme immobilization and 
presents their potentialities to upgrade and/or modify enzyme properties. Both types of 
immobilization strategies, i.e. supports-assisted and supports-free techniques are discussed with 
particular reference to CLECs or aggregates and protein-coated microcrystals. Also, several useful 
traits achieved after immobilization are also discussed in the second half of the review. © 2019, © 
2019 Informa UK Limited, trading as Taylor & Francis Group. 
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Multifunctional metal-organic frameworks-based biocatalytic platforms: 
Recent developments and future prospects 

Bilal M., Adeel M., Rasheed T., Iqbal H.M.N. 

Review 

In recent years, metal-organic frameworks (MOFs) have received accelerating research attention 
as a versatile carrier and promising bio-immobilization support materials for enzyme 
immobilization. This is particularly due to their extraordinary structural properties and multi-
functionalities, such as surface area, high porosity, tunable topography, crystallinity, electronic 
and optical properties, thermal/chemical stability and multiple affinities (hydrophobicity and 
hydrophilicity). Excellent biocatalytic performance, improved stability and repeatability, high 
loading ability, and greater accessibility to catalytic sites are the key attributes associated with the 
use of novel MOF-enzyme bio-composites. This review discusses the recent developments in the 
use of MOFs as immobilization support materials as a platform to engineer different kinds of 
enzymes with requisite functionalities for biocatalysis applications in different sectors of the 
modern world. The second part of the review mainly focuses on MOFs-assisted immobilization 
strategies including surface immobilization, covalent binding, cage inclusion and in situ MOF 
formation and enzyme immobilization to develop enzyme-MOF bio-catalytic system. The 
characteristic properties rendering MOFs as interesting matrices for bio-immobilization are also 
presented following applications of MOFs-immobilized bio-catalyst for catalysis, sensing and 
detection, and protein digestion. Lastly, the review is wrapped up with conclusions and an outlook 
in terms of upcoming challenges and prospects for their scale-up applications. © 2019 Brazilian 
Metallurgical, Materials and Mining Association. Published by Elsevier Editora Ltd. 
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Multi-point enzyme immobilization, surface chemistry, and novel platforms: 
a paradigm shift in biocatalyst design 

Bilal M., Asgher M., Cheng H., Yan Y., Iqbal H.M.N. 

Review 

Engineering enzymes with improved catalytic properties in non-natural environments have been 
concerned with their diverse industrial and biotechnological applications. Immobilization 
represents a promising but straightforward route, and immobilized biocatalysts often display 
higher activities and stabilities compared to free enzymes. Owing to their unique physicochemical 
characteristics, including the high-specific surface area, exceptional chemical, electrical, and 
mechanical properties, efficient enzyme loading, and multivalent functionalization, nano-based 
materials are postulated as suitable carriers for biomolecules or enzyme immobilization. Enzymes 
immobilized on nanomaterial-based supports are more robust, stable, and recoverable than their 
pristine counterparts, and are even used for continuous catalytic processes. Furthermore, the 
unique intrinsic properties of nanomaterials, particularly nanoparticles, also confer the 
immobilized enzymes to be used for their broader applications. Herein, an effort has been made 
to present novel potentialities of multi-point enzyme immobilization in the current 
biotechnological sector. Various nano-based platforms for enzyme/biomolecule immobilization 
are discussed in the second part of the review. In summary, recent developments in the use of 
nanomaterials as new carriers to construct robust nano-biocatalytic systems are reviewed, and 
future trends are pointed out in this article. © 2018, © 2018 Informa UK Limited, trading as Taylor 
& Francis Group. 
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Multi-sensor fusion for activity recognition—a survey 

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

Review 

In Ambient Intelligence (AmI), the activity a user is engaged in is an essential part of the context, 
so its recognition is of paramount importance for applications in areas like sports, medicine, 
personal safety, and so forth. The concurrent use of multiple sensors for recognition of human 
activities in AmI is a good practice because the information missed by one sensor can sometimes 
be provided by the others and many works have shown an accuracy improvement compared to 
single sensors. However, there are many different ways of integrating the information of each 
sensor and almost every author reporting sensor fusion for activity recognition uses a different 
variant or combination of fusion methods, so the need for clear guidelines and generalizations in 
sensor data integration seems evident. In this survey we review, following a classification, the 
many fusion methods for information acquired from sensors that have been proposed in the 
literature for activity recognition; we examine their relative merits, either as they are reported and 
sometimes even replicated and a comparison of these methods is made, as well as an assessment 
of the trends in the area. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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Multitarget Strategies to Reduce Myocardial Ischemia/Reperfusion Injury: 
JACC Review Topic of the Week 

Davidson S.M., Ferdinandy P., Andreadou I., Bøtker H.E., Heusch G., Ibáñez B., Ovize M., Schulz R., 
Yellon D.M., Hausenloy D.J., Garcia-Dorado D., CARDIOPROTECTION COST Action (CA16225) 

Review 

Many treatments have been identified that confer robust cardioprotection in experimental animal 
models of acute ischemia and reperfusion injury. However, translation of these cardioprotective 
therapies into the clinical setting of acute myocardial infarction (AMI) for patient benefit has been 
disappointing. One important reason might be that AMI is multifactorial, causing cardiomyocyte 
death via multiple mechanisms, as well as affecting other cell types, including platelets, 
fibroblasts, endothelial and smooth muscle cells, and immune cells. Many cardioprotective 
strategies act through common end-effectors and may be suboptimal in patients with 
comorbidities. In this regard, emerging data suggest that optimal cardioprotection may require the 
combination of additive or synergistic multitarget therapies. This review will present an overview 
of the state of cardioprotection today and provide a roadmap for how we might progress towards 
successful clinical use of cardioprotective therapies following AMI, focusing on the rational 
combination of judiciously selected, multitarget therapies. This paper emerged as part of the 
discussions of the European Union (EU)-CARDIOPROTECTION Cooperation in Science and 
Technology (COST) Action, CA16225. © 2019 The Authors 
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Naturally-derived biopolymers: Potential platforms  
for enzyme immobilization 

Bilal M., Iqbal H.M.N. 

Review 

Naturally-derived biopolymers such as alginate, chitosan, cellulose, agarose, guar gum/guaran, 
agar, carrageenan, gelatin, dextran, xanthan, and pectins, etc. have appealed significant attention 
over the past several years owing to their natural abundance and availability all over the years, 
around the globe. In addition, their versatile properties such as non-toxicity, biocompatibility, 
biodegradability, flexibility, renewability, and the availability of numerous reactive sites offer 
significant functionalities with multipurpose applications. At present, intensive research efforts 
have been focused on engineering enzymes using natural biopolymers as novel support/composite 
materials for diverse applications in biomedical, environmental, pharmaceutical, food and 
biofuel/energy sectors. Immobilization appears as a straightforward and promising approach to 
developing biocatalysts with improved catalytic properties as compared to their free counterparts. 
Biopolymers-assisted enzymes are more stable, robust, and recoverable than that of free forms, 
and can be employed for continuous biocatalytic reactions. The present review highlights the 
recent developments and use of biopolymers and their advanced composites as support carriers 
for the immobilization of a variety of different enzymes to develop biocatalysts with desired 
catalytic activity and stability characteristics for emerging applications. © 2019 Elsevier B.V. 
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New trends in biopolymer-based membranes for pervaporation 

Castro-Muñoz R., González-Valdez J. 

Review 

Biopolymers are currently the most convenient alternative for replacing chemically synthetized 
polymers in membrane preparation. To date, several biopolymers have been proposed for such 
purpose, including the ones derived from animal (e.g., polybutylene succinate, polylactic acid, 
polyhydroxyalcanoates), vegetable sources (e.g., starch, cellulose-based polymers, alginate, 
polyisoprene), bacterial fermentation products (e.g., collagen, chitin, chitosan) and specific 
production processes (e.g., sericin). Particularly, these biopolymer-based membranes have been 
implemented into pervaporation (PV) technology, which assists in the selective separation of 
azeotropic water-organic, organic-water, organic-organic mixtures, and specific separations of 
chemical reactions. Thereby, the aim of the present review is to present the current state-of-the-
art regarding the different concepts on preparing membranes for PV. Particular attention is paid to 
the most relevant insights in the field, highlighting the followed strategies by authors for such 
successful approaches. Finally, by reviewing the ongoing development works, the concluding 
remarks and future trends are addressed. © 2019 by the authors. 
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Nonlinear optical effects in epsilon-near-zero media 

Reshef O., De Leon I., Alam M.Z., Boyd R.W. 

Review 

Efficient nonlinear optical interactions are essential for many applications in modern photonics. 
However, they typically require intense laser sources and long interaction lengths, requirements 
that often render nonlinear optics incompatible with new nanophotonic architectures in 
integrated optics and metasurface devices. Obtaining materials with stronger nonlinear properties 
is a crucial step towards applications that require lower powers and smaller footprints. Recently, a 
new class of materials with a vanishing permittivity, known as epsilon-near-zero (ENZ) materials, 
has been reported to exhibit unprecedented ultrafast nonlinear efficiencies within sub-wavelength 
propagation lengths. In this Review, we survey the work that has been performed on ENZ 
materials and the related near-zero-index materials, focusing on the observation of various 
nonlinear phenomena (such as intensity-dependent refraction, four-wave mixing and harmonic 
generation), the identification of unique field-enhancement mechanisms and the study of non-
equilibrium dynamics. Degenerately doped semiconductors (such as tin-doped indium oxide and 
aluminium-doped zinc oxide) are particularly promising candidates for ENZ-enhanced nonlinear 
optical applications. We conclude by pointing towards possible future research directions, such as 
the search for ENZ materials with low optical losses and the elucidation of the mechanisms 
underlying nonlinear enhancements. © 2019, Springer Nature Limited. 
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Novel technologies to improve food safety and quality 

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

Review 

The demand for fresh, healthy, convenient and safe foods has prompted the development of 
nonthermal technologies in the food area. Numerous investigations in high-hydrostatic pressures, 
pulsed electric fields, ultrasound, ultraviolet light, pulsed light and cold plasma have demonstrated 
their effectiveness to obtain safe products with high-quality standards compared to conventional 
processes. The understanding of their mechanisms of action has driven to the definition of critical 
parameters to achieve successful results, satisfying current consumers demands. This review aims 
to summarize the newest information about emerging technologies used to obtain safe and high-
quality products. © 2018 Elsevier Ltd 
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Ocular adhesives: Design, chemistry, crosslinking mechanisms,  
and applications 

Trujillo-de Santiago G., Sharifi R., Yue K., Sani E.S., Kashaf S.S., Alvarez M.M., Leijten J., 
Khademhosseini A., Dana R., Annabi N. 

Review 

Closure of ocular wounds after an accident or surgery is typically performed by suturing, which is 
associated with numerous potential complications, including suture breakage, inflammation, 
secondary neovascularization, erosion to the surface and secondary infection, and astigmatism; 
for example, more than half of post-corneal transplant infections are due to suture related 
complications. Tissue adhesives provide promising substitutes for sutures in ophthalmic surgery. 
Ocular adhesives are not only intended to address the shortcomings of sutures, but also designed 
to be easy to use, and can potentially minimize post-operative complications. Herein, recent 
progress in the design, synthesis, and application of ocular adhesives, along with their advantages, 
limitations, and potential are discussed. This review covers two main classes of ocular adhesives: 
(1) synthetic adhesives based on cyanoacrylates, polyethylene glycol (PEG), and other synthetic 
polymers, and (2) adhesives based on naturally derived polymers, such as proteins and 
polysaccharides. In addition, different technologies to cover and protect ocular wounds such as 
contact bandage lenses, contact lenses coupled with novel technologies, and decellularized 
corneas are discussed. Continued advances in this area can help improve both patient satisfaction 
and clinical outcomes. © 2019 
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Optimized treatment of ST-elevation myocardial infarction the unmet need 
to target coronary microvascular obstruction as primary treatment goal to 

further improve prognosis 

Niccoli G., Montone R.A., Ibanez B., Thiele H., Crea F., Heusch G., Bulluck H., Hausenloy D.J., Berry 
C., Stiermaier T., Camici P.G., Eitel I. 

Review 

Primary percutaneous coronary intervention is nowadays the preferred reperfusion strategy for 
patients with acute ST-segment–elevation myocardial infarction, aiming at restoring epicardial 
infarct-related artery patency and achieving microvascular reperfusion as early as possible, thus 
limiting the extent of irreversibly injured myocardium. Yet, in a sizeable proportion of patients, 
primary percutaneous coronary intervention does not achieve effective myocardial reperfusion 
due to the occurrence of coronary microvascular obstruction (MVO). The amount of infarcted 
myocardium, the so-called infarct size, has long been known to be an independent predictor for 
major adverse cardiovascular events and adverse left ventricular remodeling after myocardial 
infarction. Previous cardioprotection studies were mainly aimed at protecting cardiomyocytes and 
reducing infarct size. However, several clinical and preclinical studies have reported that the 
presence and extent of MVO represent another important independent predictor of adverse left 
ventricular remodeling, and recent evidences support the notion that MVO may be more 
predictive of major adverse cardiovascular events than infarct size itself. Although timely and 
complete reperfusion is the most effective way of limiting myocardial injury and subsequent 
ventricular remodeling, the translation of effective therapeutic strategies into improved clinical 
outcomes has been largely disappointing. Of importance, despite the presence of a large number 
of studies focused on infarct size, only few cardioprotection studies addressed MVO as a 
therapeutic target. In this review, we provide a detailed summary of MVO including underlying 
causes, diagnostic techniques, and current therapeutic approaches. Furthermore, we discuss the 
hypothesis that simultaneously addressing infarct size and MVO may help to translate 
cardioprotective strategies into improved clinical outcome following ST-segment–elevation 
myocardial infarction. © 2019 American Heart Association, Inc. 
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Oxidative Stress as the Main Target in Diabetic Retinopathy Pathophysiology 

Cecilia O.-M., José Alberto C.-G., José N.-P., Ernesto Germán C.-M., Ana Karen L.-C., Luis Miguel R.-
P., Ricardo Raúl R.-R., Adolfo Daniel R.-C. 

Review 

Diabetic retinopathy (DR) is one of the most common complications of diabetes mellitus (DM) 
causing vision impairment even at young ages. There are numerous mechanisms involved in its 
development such as inflammation and cellular degeneration leading to endothelial and neural 
damage. These mechanisms are interlinked thus worsening the diabetic retinopathy outcome. In 
this review, we propose oxidative stress as the focus point of this complication onset. 
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Pathophysiological mechanisms linking type 2 diabetes and dementia: 
Review of evidence from clinical, translational and epidemiological research 

Bello-Chavolla O.Y., Antonio-Villa N.E., Vargas-Vazquez A., Avila-Funes J.A., Aguilar-Salinas C.A. 

Review 

Background: Type 2 diabetes represents an increasing health burden world-wide and its 
prevalence in particularly higher in elderly population. Consistent epidemiological evidence 
suggests an increased risk of dementia associated to type 2 diabetes; the mechanisms underlying 
these associations, however, remain unclear. Objective: The study aims to review epidemiological, 
clinical and pre-clinical data that weigh on pathophysiological links, mechanisms of disease and 
associations between type 2 diabetes and dementia to identify areas of opportunity for future 
research. Methods: We searched the following electronic bibliographic databases: PUBMED, 
EMBASE, SCIELO, MEDLINE and OVID for clinical, translational and epidemiological research 
literature that summarize diabetes-related risk factors for dementia, metabolic and neurological 
changes associated to T2D, evidence of therapeutic approaches in type 2 diabetes and its 
pathophysiological implications for dementia. Results: Type 2 diabetes mellitus increases risk for 
all-cause dementia, vascular dementia and Alzheimer’s disease. The most evaluated mechanisms 
linking both disorders in pre-clinical studies include an increase in neuronal insulin resistance, 
impaired insulin signaling, pro-inflammatory state, mitochondrial dysfunction and vascular 
damage which increase deposition of β-amyloid, tau proteins and GSK3β, leading to an earlier 
onset of dementia in individuals with impairment in the glucose metabolism. Neuroimaging and 
neuropathology evidence linking cerebrovascular lesions, neurodegeneration and particularly 
small-vessel disease in the onset of dementia is consistent with the increased risk of incident 
dementia in type 2 diabetes, but consistent evidence of AD-related pathology is scarce. 
Epidemiological data shows increased risk of dementia related to hypoglycemic episodes, glycemic 
control, metabolic syndrome, insulin resistance and genetic predisposition, but the evidence is not 
consistent and statistical analysis might be affected by inconsistent covariate controlling. 
Therapeutic approaches for T2D have shown inconsistent result in relation to dementia prevention 
and delay of cognitive decline; lifestyle intervention, particularly physical activity, is a promising 
alternative to ameliorate the impact of disability and frailty on T2D-related dementia. Conclusion: 
Vascular disease, inflammation and impaired brain insulin signaling might occur in T2D and 
contribute to dementia risk. Evidence from epidemiological studies has not consistently reported 
associations that could integrate a unified mechanism of disease in humans. Evaluation of the 
effect of antidiabetic medications and non-pharmacological interventions in dementia prevention 
in type 2 diabetes is promising but has thus far offered inconsistent results. © 2019 Bentham 
Science Publishers. 
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Persistence and impact of steroidal estrogens on the environment  
and their laccase-assisted removal 

Bilal M., Iqbal H.M.N. 

Review 

Steroidal estrogens are widespread water contaminants with potential carcinogenic and 
endocrine-disrupting activities. The World Health Organization has listed estrogens as group 1 
carcinogens. These contaminants are of substantial concern because of potential threats to human 
health, and aquatic organisms on long-term exposure. A range of methods, including oxidation, 
adsorption, electrochemical, and irradiation techniques have been employed for their remediation 
from aqueous systems. However, inadequate removal, toxic sludge generation, high operating 
costs, and the requisite for skilled operating and maintenance personnel commercially hampered 
the application of many methods. An interesting alternative treatment approach based on the use 
of oxidoreductases, particularly laccases, has recently gained amicability for the biotransformation 
of emerging pollutants. The use of immobilized enzymes is more cost-effective from an industrial 
perspective due to improved catalytic stability, reusability, reduction of product inhibition, and 
easier product separation. This review provides comprehensive knowledge on the use of laccases 
in the biodegradation of steroidal estrogens, including estrone, 17β-estradiol, and 17α-
ethinylestradiol with endocrine-disrupting potency from the environment. After an overview of 
estrogens and catalytic properties of laccase, the use of free, as well as immobilized laccases with 
a particular emphasis on estrogens removal by laccase-based fed-batch, packed bed bioreactors, 
and membrane reactors, is discussed. A comparison of existing treatment technologies with 
enzyme technology for the removal of estrogens from different environmental matrices is made. 
Lastly, along with concluding remarks, future research direction aimed at bridging knowledge gaps 
for estrogenic compounds removal are also proposed in this very important research area. © 2019 
Elsevier B.V. 
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Persistence of pesticides-based contaminants in the environment and their 
effective degradation using laccase-assisted biocatalytic systems 

Bilal M., Iqbal H.M.N., Barceló D. 

Review 

Inevitable use of pesticides due to modern agricultural practices and the associated worldwide 
environmental pollution has called the special attention of the researchers to overcome the 
persistence, recalcitrance, and multi-faceted toxicity of pesticides-based emerging contaminants. 
Some restricted use pesticides (RUPs) are highly toxic and carcinogenic chemicals that can be 
easily accumulated into non-target organisms, including humans, aquatic invertebrates, algae, and 
microbes. With regard to physicochemical strategies, enzymes-mediated bioremediation is a 
compelling and meaningful strategy for biodegradation and biotransformation of pesticides into 
harmless chemical species. Oxidoreductases hydrolases and transferases are among the most 
representative classes of enzymes pursued and engineered for this purpose. Ligninolytic enzymes, 
particularly laccases, are of exceptional interest due to high efficiency, specificity, eco-
sustainability, and wide-ranging substrates. However, the use of native enzymes is often hindered 
in industrial processes for the effective removal of refractory compounds by their high cost and 
susceptibility. Many of these drawbacks can be addressed by enzyme immobilization on some 
suitable support materials. Increase in stability, reusability, reduction of product inhibition, 
enhanced activity, specificity, and easier product separation are amid the desirable characteristics 
of immobilization to construct biocatalysts for continuous systems. This review summarizes recent 
and up-to-date literature on the use of enzymes, explicitly, free as well as immobilized laccases in 
the degradation of different pesticides. In the first part, source and occurrence of pesticides in the 
environment, their types, and associated detrimental effects on the ecosystem/human health are 
comprehensively described. Afterward, we highlighted the use of different enzymes with a 
particular emphasis on laccase for the degradation and detoxification of an array of pesticides. 
Finally, the review is closed with concluding remarks, and possible future direction is proposed in 
this very important research arena. In conclusion, it is envisioned that effective deployment of 
laccase-assisted biocatalytic systems for the degradation or removal of diverse pesticides and 
related contaminants will help to better understand the persistence and removal fate of these 
hazardous pollutants. Moreover, the current research thrust presented in this review will 
additionally evoke researcher to engineer robust and sustainable processes to remediate 
pesticides-contaminated environmental matrices effectively. © 2019 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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Photodynamic-based therapeutic modalities to fight against cancer 
– A review from synergistic viewpoint 

Rizwan M., Rasheed T., Raza A., Bilal M., Yahya R., Yar M., Iqbal H.M.N. 

Review 

Cancer has become one among the leading death causes in the world. To overcome this life 
frightening issue, therapeutic modalities such as chemotherapy, radiotherapy, surgery, immune 
therapy, photothermal therapy, and photodynamic therapy have been developed and employed 
to fight against cancer. However, none of the above mentioned therapeutic modalities alone has 
been found efficient enough to eradicate cancerous tumor completely and to control recurrence 
of the tumor. This insufficient efficiency of any therapeutic modality, in a solo manner, can be 
enhanced using a combination of different modalities. For instance, a synergistic approach 
involving a combination of photodynamic therapy with other therapeutic modalities has the 
potential to kill cancerous cells completely or prevent recurrence. Therefore, herein, we focused 
on the synergistic approach involving different therapeutic modalities such as photodynamic 
therapy, photothermal therapy, chemotherapy, radiotherapy and radiothermal therapy. A 
combination of two or more therapeutic modalities could help to overcome shortcomings that an 
individual therapy failed to demonstrate on its own, especially in hypoxia (a low oxygen condition 
in the tumor environment). This review also focuses on different photosensitizers and different 
photothermal agents such as porphyrin, human serum albumin -indocyanine green nanoparticles, 
graphene oxide, copper sulfide nanocrystals, phthalocyanine, silicon naphthalocyanin, gold 
nanoparticles, and multibranched nano echinus that have been exploited for synergetic 
photothermal/photodynamic therapy. A part of the review also discussed a unique combination of 
photosensitizers, along with different drugs (such as doxorubicin, pentoxifylline, tirapazamine) and 
drug delivery carriers including PEGylated graphene oxide, double silica-shelled upconversion 
nanoparticles. © 2019 Elsevier B.V. 
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Physiochemical characteristics and bone/cartilage tissue engineering 
potentialities of protein-based macromolecules — A review 

Rasheed T., Bilal M., Zhao Y., Raza A., Shah S.Z.H., Iqbal H.M.N. 

Review 

Protein-based macromolecules such as keratin, silk fibroin, collagen, gelatin, and fibrin have 
emerged as potential candidate materials with unique structural and functional characteristics. 
Despite many advantages, the development of tissue-engineered constructs that can match the 
biological context of real tissue matrix remains a challenge in tissue engineering (TE). The tissue-
engineered constructs should also support vascularization. Protein-based macromolecules, in 
pristine or combine form, provide a promising platform to engineer constructs with unique design 
and functionalities which are highly essential for an appropriate stimulation and differentiation of 
cells in a specific TE approach. However, much work remains to be undertaken with particular 
reference to in-depth interactions between constructed cues and target host tissues. Thus, 
modern advancements are emphasizing to understand critiques and functionalization of protein-
based macromolecule that organize not only cellular activities but also tissue regenerations. In this 
review, numerous physicochemical, functional, and structural characteristics of protein-based 
macromolecules such as keratin, silk fibroin, collagen, gelatin, and fibrin are discussed. This review 
also presents the hope vs. hype phenomenon for tissue engineering. Later part of the review 
focuses on different requisite characteristics and their role in TE. The discussion presented here 
could prove highly useful for the construction of scaffolds with requisite features. © 2018 Elsevier 
B.V. 
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Prediction methods and experimental techniques for chatter  
avoidance in turning systems: A review 

Urbikain G., Olvera D., de Lacalle L.N.L., Beranoagirre A., Alex Elías-Zuñiga 

Review 

The general trend towards lightweight components and stronger but difficult to machine materials 
leads to a higher probability of vibrations in machining systems. Amongst them, chatter vibrations 
are an old enemy for machinists with the most dramatic cases resulting in machine-tool failure, 
accelerated tool wear and tool breakage or part rejection due to unacceptable surface finish. To 
avoid vibrations, process designers tend to command conservative parameters limiting 
productivity. Among the different machining processes, turning is responsible of a great amount of 
the chip volume removed worldwide. This paper reports some of the main efforts from the 
scientific literature to predict stability and to avoid chatter with special emphasis on turning 
systems. There are different techniques and approaches to reduce and to avoid chatter effects. 
The objective of the paper is to summarize the current state of research in this hot topic, 
particularly (1) the mechanistic, analytical, and numerical methods for stability prediction in 
turning; (2) the available techniques for chatter detection and control; (3) the main active and 
passive techniques. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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Process Intensification for Compact and Micro Heat Exchangers  
through Innovative Technologies: A Review 

Singh J., Montesinos-Castellanos A., Nigam K.D.P. 

Review 

This Review offers quantitative and qualitative analyses of various compact and micro heat 
exchangers (C-MHXs) in terms of the friction factor, Nusselt number, and heat transfer 
augmentation mechanism. The C-MHXs, which have already been implemented in industry, are 
analyzed along with brand-new heat transfer technologies. Pressure drop and Nusselt number are 
used to characterize the performance of the heat transfer technologies and specifically to 
ascertain their appropriateness in analyzing C-MHXs. A precise analysis of the correlations reveals 
that the design parameters must be carefully examined before selecting a suitable correlation. In 
addition to the quantitative and qualitative analyses, computational fluid dynamics analysis used 
to design the C-MHXs is also compared with experimental analysis found in the literature. This 
review of C-MHX technologies will hopefully encourage and motivate more in-depth research into 
energy-efficient heat transfer devices. © 2019 American Chemical Society. 
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Protein A chromatography: Challenges and progress in the  
purification of monoclonal antibodies 

Ramos-de-la-Peña A.M., González-Valdez J., Aguilar O. 

Review 

Antibodies for therapeutic use are being continuously approved and their demand has been 
steadily growing. As known, the golden standard for monoclonal antibody (mAb) purification is 
Protein A affinity chromatography, a technology that has gained high interest because of its great 
performance and capabilities. The main concerns are the elevated resins costs and their limited 
lifetime compared to other resins (e.g. ion exchange chromatography). Great efforts have been 
carried out to improve purification conditions, such as resin characterization and designing 
alkali/acid stable resins with a longer lifetime. Modification of Protein A ligands and alternative 
formats such as monoliths membranes and microshperes have been tested to increase the 
purification performance. New technology has been proposed to improve the large-scale 
separation; in addition, alternative ligands have been suggested to capture mAbs instead of 
Protein A ligand; however, most of the information is locked by pharmaceutical companies. This 
mini review summarizes and describes the advances, results, and impact on the Protein A 
chromatography purification processing. © 2019 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Rational design of microfabricated electroconductive hydrogels  
for biomedical applications 

Walker B.W., Portillo Lara R., Mogadam E., Hsiang Yu C., Kimball W., Annabi N. 

Review 

Electroconductive hydrogels (ECHs) are highly hydrated three-dimensional (3D) networks 
generated through the incorporation of conductive polymers, nanoparticles, and other conductive 
materials into polymeric hydrogels. ECHs combine several advantageous properties of inherently 
conductive materials with the highly tunable physical and biochemical properties of hydrogels. 
Recently, the development of biocompatible ECHs has been investigated for various biomedical 
applications, such as tissue engineering, drug delivery, biosensors, flexible electronics, and other 
implantable medical devices. Several methods for the synthesis of ECHs have been reported, 
which include the incorporation of electrically conductive materials such as gold and silver 
nanoparticles, graphene, and carbon nanotubes, as well as various conductive polymers (CPs), 
such as polyaniline, polypyrrole, and poly(3,4-ethylenedioxyythiophene) into hydrogel networks. 
These electroconductive composite hydrogels can be used as scaffolds with high swellability, 
tunable mechanical properties, and the capability to support cell growth both in vitro and in vivo. 
Furthermore, recent advancements in microfabrication techniques such as 3D bioprinting, 
micropatterning, and electrospinning have led to the development of ECHs with biomimetic 
microarchitectures that reproduce the characteristics of the native extracellular matrix (ECM). The 
combination of sophisticated synthesis chemistries and modern microfabrication techniques have 
led to engineer smart ECHs with advanced architectures, geometries, and functionalities that are 
being increasingly used in drug delivery systems, biosensors, tissue engineering, and soft 
electronics. In this review, we will summarize different strategies to synthesize conductive 
biomaterials. We will also discuss the advanced microfabrication techniques used to fabricate 
ECHs with complex 3D architectures, as well as various biomedical applications of microfabricated 
ECHs. © 2019 Elsevier B.V. 
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Recent advances and challenges in the recovery and purification 
of cellular exosomes 

Ayala-Mar S., Donoso-Quezada J., Gallo-Villanueva R.C., Perez-Gonzalez V.H., González-Valdez J. 

Review 

Exosomes are nanovesicles secreted by most cellular types that carry important biochemical 
compounds throughout the body with different purposes, playing a preponderant role in cellular 
communication. Because of their structure, physicochemical properties and stability, recent 
studies are focusing in their use as nanocarriers for different therapeutic compounds for the 
treatment of different diseases ranging from cancer to Parkinson's disease. However, current 
bioseparation protocols and methodologies are selected based on the final exosome application or 
intended use and present both advantages and disadvantages when compared among them. In 
this context, this review aims to present the most important technologies available for exosome 
isolation while discussing their advantages and disadvantages and the possibilities of being 
combined with other strategies. This is critical since the development of novel exosome-based 
therapeutic strategies will be constrained to the effectiveness and yield of the selected 
downstream purification methodologies for which a thorough understanding of the available 
technological resources is needed. © 2019 The Authors. Electrophoresis published by WILEY-VCH 
Verlag GmbH & Co. KGaA, Weinheim 
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Recent advances in managing/understanding the metabolic syndrome 
[version 1; peer review: 3 approved] 

Aguilar-Salinas C.A., Viveros-Ruiz T. 

Review 

The metabolic syndrome (MetS) concept gathers in a single entity a set of metabolic abnormalities 
that have in common a close relationship with ectopic deposit of lipids, insulin resistance, and 
chronic low-grade inflammation. It is a valuable teaching tool to help health professionals to 
understand and integrate the consequences of lipotoxicity and the adverse metabolic 
consequences of insulin resistance. Also, it is useful to identify subjects with a high risk for having 
incident type 2 diabetes. Systems biology studies have gained a prominent role in understanding 
the interaction between adipose tissue dysfunction, insulin action, and the MetS traits and co-
morbidities (that is, non-alcoholic steatohepatitis, or NASH). This approach may allow the 
identification of new therapeutic targets (that is, de novo lipogenesis inhibitors for NASH). 
Treatment targets on MetS are the adoption of a healthy lifestyle, weight loss, and the control of 
the co-morbidities (hyperglycemia, dyslipidemia, arterial hypertension, among others). The long-
term goals are the prevention of type 2 diabetes, cardiovascular events, and other MetS-related 
outcomes. In the last few decades, new drugs derived from the identification of innovative 
treatment targets have come on the market. These drugs have positive effects on more than one 
MetS component (that is, hyperglycemia and weight control). New potential treatment targets are 
under study. © 2019 Aguilar-Salinas CA and Viveros-Ruiz T. 
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Regulation of the renal NaCl cotransporter by the WNK/SPAK pathway: 
Lessons learned from genetically altered animals 

Ostrosky-Frid M., Castañeda-Bueno M., Gamba G. 

Review 

The renal thiazide-sensitive NaCl cotransporter (NCC) is the major salt transport pathway in the 
distal convoluted tubule of the mammalian nephron. NCC activity is critical for modulation of 
arterial blood pressure and serum potassium levels. Reduced activity of NCC in genetic diseases 
results in arterial hypotension and hypokalemia, while increased activity results in genetic diseases 
featuring hypertension and hyperkalemia. Several hormones and physiological conditions 
modulate NCC activity through a final intracellular complex pathway involving kinases and 
ubiquitin ligases. A substantial amount of work has been conducted to understand this pathway in 
the last 15 yr, but advances over the last 3 yr have helped to begin to understand how these 
regulatory proteins interact with each other and modulate the activity of this important 
cotransporter. In this review, we present the current model of NCC regulation by the Cullin 3 
protein/Kelch-like 3 protein/with no lysine kinase/STE20-serine-proline alanine-rich kinase 
(CUL3/KELCH3-WNK-SPAK) pathway. We present a review of all genetically altered mice that have 
been used to translate most of the proposals made from in vitro experiments into in vivo 
observations that have helped to elucidate the model at the physiological level. Many questions 
have been resolved, but some others will require further models to be constructed. In addition, 
unexpected observations in mice have raised new questions and identified regulatory pathways 
that were previously unknown. © 2019 the American Physiological Society. 
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Resources for the attention of patients with breast cancer in Mexico 

Bargalló-Rocha E., Ruvalcaba-Limón E., Quintero-Beuló G., Reséndiz-Colosia J.A., Salas-González E., 
Serrano-Olvera J.A., Silva-Juan A., Maffuz-Aziz A., Figueroa-Martínez P., Villalobos-Valencia R., 

Villarreal-Garza C., Cardona-Huerta S., Serrano-Ortiz R., 

Review 

Multicenter studies on breast cancer require inter-institutional collaboration, resources and 
specialized personnel. In Mexico, many institutions provide these services, but their information is 
not accessible; to mitigate it, the Mexican Society of Oncology formed the Mexican Cooperative 
Research Groups in Oncology. Objective: To describe the infrastructure, personnel and activities of 
hospitals with care of patients with breast cancer in Mexico. Methods: A survey was conducted to 
30 breast cancer specialists about resources and services of their institutions. Results: 13 (43.3%) 
specialists answered the survey, 38.5% of Seguro Popular, 23.1% of Instituto Mexicano del Seguro 
Social, and 38.4% of other institutions, with a median of 300 (50-950) new cases per year. All the 
institutions have oncological surgery, breast radiology, palliative care, pathology, nutrition and 
multidisciplinary sessions. All have ultrasound with breast transducer, 92.3% digital 
mammography, and 53.8% tomosynthesis and/or magnetic resonance. They do sentinel lymph 
node detection with dye (92.3%) or radionuclide (61.5%). Tamoxifen, aromatase inhibitors and 
trastuzumab are available in 92.3%, and other target therapies in < 40%. Genetic signatures are 
done in 21.3% and 61.5% analysis of hereditary cancer. Conclusions: The institutional capacity to 
participate in multicenter studies is heterogeneous; the few resources in several institutions limit 
their inclusion to studies of breast cancer. © 2019 Sociedad Mexicana de Oncología. Published by 
Permanyer México. 
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Revealing emerging science and technology research for  
dentistry applications of 3D bioprinting 

Rodriguez-Salvador M., Ruiz-Cantu L. 

Review 

Science and technology (S & T) on three-dimensional (3D) bioprinting is growing at an increasingly 
accelerated pace; one major challenge represents how to develop new solutions for frequent oral 
diseases such as periodontal problems and loss of alveolar bone. 3D bioprinting is expected to 
revolutionize the health industry in the upcoming years. In dentistry, this technology can become a 
significant contributor. This study applies a Competitive Technology Intelligence methodology to 
uncover the main S & T drivers in this domain. Looking at a 6-year period from 2012 to 2018 an 
analysis of scientific and technology production was made. Three principal S & T drivers were 
identified: Scaffolds development, analysis of natural and synthetic materials, and the study of 
scaffold characteristics. Innovative hybrid and multiphasic scaffolds are being developed to 
regenerate periodontal tissue and alveolar bone by combining them with stem cells from the pulp 
or periodontal ligament. To improve scaffolds performance, biodegradable synthetic polymers are 
often used in combination with bioceramics. The characteristics of scaffolds such as fiber 
orientation, porosity, and geometry, were also investigated. This research contributes to people 
interested in bringing innovative solutions to the health industry, particularly by applying state-of-
the-art technologies such as 3D bioprinting, in this case for dental tissues and dental bone 
diseases. © 2019 Rodriguez-Salvador and Ruiz-Cantu. 
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Role of macrophages in cardioprotection 

Yap J., Cabrera-Fuentes H.A., Irei J., Hausenloy D.J., Boisvert W.A. 

Review 

Cardiovascular diseases are the leading cause of mortality worldwide. It is widely known that non-
resolving inflammation results in atherosclerotic conditions, which are responsible for a host of 
downstream pathologies including thrombosis, myocardial infarction (MI), and neurovascular 
events. Macrophages, as part of the innate immune response, are among the most important cell 
types in every stage of atherosclerosis. In this review we discuss the principles governing 
macrophage function in the healthy and infarcted heart. More specifically, how cardiac 
macrophages participate in myocardial infarction as well as cardiac repair and remodeling. The 
intricate balance between phenotypically heterogeneous populations of macrophages in the heart 
have profound and highly orchestrated effects during different phases of myocardial infarction. In 
the early “inflammatory” stage of MI, resident cardiac macrophages are replaced by classically 
activated macrophages derived from the bone marrow and spleen. And while the macrophage 
population shifts towards an alternatively activated phenotype, the inflammatory response 
subsides giving way to the “reparative/proliferative” phase. Lastly, we describe the therapeutic 
potential of cardiac macrophages in the context of cell-mediated cardio-protection. Promising 
results demonstrate innovative concepts; one employing a subset of yolk sac-derived, cardiac 
macrophages that have complete restorative capacity in the injured myocardium of neonatal mice, 
and in another example, post-conditioning of cardiac macrophages with cardiosphere-derived cells 
significantly improved patient’s post-MI diagnoses. © 2019 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Rural water for thirsty cities: A systematic review of water reallocation  
from rural to urban regions 

Garrick D., De Stefano L., Yu W., Jorgensen I., O'Donnell E., Turley L., Aguilar-Barajas I., Dai X., De 
Souza Leão R., Punjabi B., Schreiner B., Svensson J., Wight C. 

Review 

Background: Competition for freshwater between cities and agriculture is projected to grow due 
to rapid urbanization, particularly in the Global South. Water reallocation from rural to urban 
regions has become a common strategy to meet freshwater needs in growing cities. Conceptual 
issues and associated measurement problems have impeded efforts to compare and learn from 
global experiences. This review examines the status and trends of water reallocation from rural to 
urban regions based on academic literature and policy documents. Methods: We conduct a 
systematic literature review to establish the global reallocation database (GRaD). This process 
yielded 97 published studies (academic and policy) on rural-to-urban reallocation. We introduce 
the concept of reallocation 'dyads' as the unit of analysis to describe the pair of a recipient (urban) 
and donor (rural) region. A coding framework was developed iteratively to classify the drivers, 
processes and outcomes of water reallocation from a political economy perspective. Results: The 
systematic review identified 69 urban agglomerations receiving water through 103 reallocation 
projects (dyads). Together these reallocation dyads involve approximately 16 billion m3 of water 
per year moving almost 13 000 kilometres to urban recipient regions with an estimated 2015 
population of 383 million. Documented water reallocation dyads are concentrated in North 
America and Asia with the latter constituting the majority of dyads implemented since 2000. 
Synthesis: The analysis illustrates how supply and demand interact to drive water reallocation 
projects, which can take many forms, although collective negotiation and administrative decisions 
are most prevalent. Yet it also reveals potential biases and gaps in coverage for parts of the Global 
South (particularly in South America and Africa), where reallocation (a) can involve informal 
processes that are difficult to track and (b) receives limited coverage by the English-language 
literature covered by the review. Data regarding the impacts on the donor region and 
compensation are also limited, constraining evidence to assess whether a water reallocation 
project is truly effective, equitable and sustainable. We identify frameworks and metrics for 
assessing reallocation projects and navigating the associated trade-offs by drawing on the concept 
of benefit sharing. © 2019 The Author(s). Published by IOP Publishing Ltd. 
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"Smart" materials-based near-infrared light-responsive drug delivery  
systems for cancer treatment: A review 

Raza A., Hayat U., Rasheed T., Bilal M., Iqbal H.M.N. 

Review 

To overcome drawbacks of conventional chemotherapy for cancer treatment, stimuli-responsive 
drug delivery systems (DDSs) including internal and external stimuli-based cues are the potential 
candidates. Both internal and external stimuli-responsive behavior can be utilized for engineering 
of the so-called 'smart' DDSs. Drug release triggered by external stimuli is more controllable and 
avoid individual variability. Among them, light-responsive DDSs are more promising because of 
spatiotemporal control. With considerable penetration features, near-infrared (NIR) light is 
potential stimulus with clinical implication. There are three types of NIR-responsive DDSs 
(NIRDDSs) based on the mechanism, i.e., (1) photothermal effect, (2) two-photon absorption, and 
(3) up-converting nanoparticles (UCNPs). Photothermal effect-based DDS has been extensively 
studied because of their tunable optical properties and flexible surface chemistry. Carbon 
nanomaterials, gold nanomaterials, indocyanine green, and metallic sulfides/oxides are the 
commonly employed photothermal agents. Two-photon absorption-based DDSs provide higher 
excitation and overcome the drawback of UV/Visible light-sensitive DDSs of poor penetration. 
UCNPs are inorganic crystalline nanoscale particles (1-100 nm) that exhibit photon up-conversion, 
i.e., conversion of NIR excitation light into UV/Visible emission light and empower deeper 
penetration into biological samples due to reduced light scattering. In this review, we discussed 
different NIRDDSs. The emphasis was also given to their drug release mechanisms and applications 
in the treatment of cancer. © 2018 Brazilian Metallurgical, Materials and Mining Association. 
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State-of-the-art genetic modalities to engineer cyanobacteria for sustainable 
biosynthesis of biofuel and fine-chemicals to meet bio–economy challenges 

Khan A.Z., Bilal M., Mehmood S., Sharma A., Iqbal H.M.N. 

Review 

In recent years, metabolic engineering of microorganisms has attained much research interest to 
produce biofuels and industrially pertinent chemicals. Owing to the relatively fast growth rate, 
genetic malleability, and carbon neutral production process, cyanobacteria has been recognized as 
a specialized microorganism with a significant biotechnological perspective. Metabolically 
engineering cyanobacterial strains have shown great potential for the photosynthetic production 
of an array of valuable native or non-native chemicals and metabolites with profound agricultural 
and pharmaceutical significance using CO2 as a building block. In recent years, substantial 
improvements in developing and introducing novel and efficient genetic tools such as genome-
scale modeling, high throughput omics analyses, synthetic/system biology tools, metabolic flux 
analysis and clustered regularly interspaced short palindromic repeats (CRISPR)-associated 
nuclease (CRISPR/cas) systems have been made for engineering cyanobacterial strains. Use of 
these tools and technologies has led to a greater understanding of the host metabolism, as well as 
endogenous and heterologous carbon regulation mechanisms which consequently results in the 
expansion of maximum productive ability and biochemical diversity. This review summarizes 
recent advances in engineering cyanobacteria to produce biofuel and industrially relevant fine 
chemicals of high interest. Moreover, the development and applications of cutting-edge toolboxes 
such as the CRISPR-cas9 system, synthetic biology, high-throughput “omics”, and metabolic flux 
analysis to engineer cyanobacteria for large-scale cultivation are also discussed. © 2019 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Students' assessment of YouTube's usefulness in the field of education 
through data science and machine learning [Valoración de los Alumnos sobre 

la Utilidad de YouTube en el Campo Educativo por Medio de la Ciencia de 
Datos y el Aprendizaje Automático] 

Salas-Rueda R.-A., Salas-Rueda E.-P., Salas-Ruedai R.-D. 

Review 

This quantitative survey analyzes students' perceptions of the usefulness of YouTube in Education 
through scientific data. The sample consists of 108 students from the Degree in Business 
Administration, Computer Science, Accounting, Commerce and Marketing who completed 
semesters 1, 2, 3 and 4 at a Mexican university during the 2017 academic year. The results of the 
machine learning (linear regression) indicate that YouTube as a means of communication and 
interaction facilitates the educational process. The decision tree technique allows to identify nine 
predictive models about the use of YouTube for the search, selection and storage of audiovisual 
content. In addition, the use of YouTube in school activities favors the active role of the student. 
Finally, YouTube as a means of communication and interaction improves teaching and learning 
conditions. © 2019 Fundacao Cesgranrio. All rights reserved. 
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Suppressing non-specific binding of proteins onto electrode surfaces in the 
development of electrochemical immunosensors 

Contreras-Naranjo J.E., Aguilar O. 

Review 

Electrochemical immunosensors, EIs, are systems that combine the analytical power of 
electrochemical techniques and the high selectivity and specificity of antibodies in a solid phase 
immunoassay for target analyte. In EIs, the most used transducer platforms are screen printed 
electrodes, SPEs. Some characteristics of EIs are their low cost, portability for point of care testing 
(POCT) applications, high specificity and selectivity to the target molecule, low sample and reagent 
consumption and easy to use. Despite all these attractive features, still exist one to cover and it is 
the enhancement of the sensitivity of the EIs. In this review, an approach to understand how this 
can be achieved is presented. First, it is necessary to comprise thoroughly all the complex 
phenomena that happen simultaneously in the protein-surface interface when adsorption of the 
protein occurs. Physicochemical properties of the protein and the surface as well as the adsorption 
phenomena influence the sensitivity of the EIs. From this point, some strategies to suppress non-
specific binding, NSB, of proteins onto electrode surfaces in order to improve the sensitivity of EIs 
are mentioned. © 2019 MDPI AG. All rights reserved. 
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Supramolecular membranes: A robust platform to develop separation 
strategies towards water-based applications 

Nabeel F., Rasheed T., Bilal M., Iqbal H.M.N. 

Review 

Supramolecular membranes are considered a promising platform for the development of 
separation strategies with higher efficacy. Overall, the need for efficient and cost-effective 
separation tools are becoming increasingly urgent because the clean water is turning into a 
scarcity rather than a commodity. Therefore, advanced separation methods are required on 
priority to meet the water resources demand of the growing world population. Herein, 
supramolecular membrane-based separation methods offer a unique solution to this problematic 
issue. The proposed applications include water desalination, wastewater treatment, and 
separation and purification of high-value compounds and emerging pollutants, which can alleviate 
the global problem of freshwater scarcity. Ideally, supramolecular membranes combine a high flux 
with a high selectivity requiring thin defect-free membranes. Owing to the unique physiochemical 
and structural properties in combination with reversible and highly selective nature, 
supramolecular materials are gaining high research interests to engineer multifunctional 
separation membranes. These materials provide excellent features to the separating membranes 
when used with commercial crosslinked polyamide network membranes and are cost-effective 
from the operational viewpoint. However, despite many advantages of supramolecular 
membrane-based separation methods, several shortcomings remain, including potential 
contamination and interference of potential contaminants during analytical stages. In this review 
we discussed self-assembled supramolecular materials in general, supramolecular block 
copolymers, water-based self-assembled materials and self-assembled polyelectrolyte materials in 
particular, considering their development approaches and nonporous water-based membrane 
applications. The present review also evaluates technologies identifying the recent progress and 
their commercial aspects in ultrafiltration (UF), nanofiltration (NF) and reverse osmosis (RO) 
applications. © 2019 Elsevier B.V. 

Nabeel F., Rasheed T., Bilal M., Iqbal H.M.N., (2019). Supramolecular membranes: A robust platform to 
develop separation strategies towards water-based applications. Proceedings of: Separation and Purification 
Technology, vol. 215, pp. 441-453, Elsevier B.V., ISSN: 13835866.



Sustainable bioconversion of food waste into high-value products by 
immobilized enzymes to meet bio-economy challenges and opportunities – A 

review 

Bilal M., Iqbal H.M.N. 

Review 

Over the past few years, food waste has intensified much attention from the local public, national 
and international organizations as well as a wider household territory due to increasing 
environmental, social and economic concerns, climate change and scarcity of fossil fuel resources. 
On one aspect, food-processing waste represents a substantial ecological burden. On the other 
hand, these waste streams are rich in carbohydrates, proteins, and lipids, thus hold significant 
potential for biotransformation into an array of high-value compounds. Indeed, the high sugar, 
protein, and fat content render food waste streams as attractive feedstocks for enzymatic 
valorization given the plentiful volumes generated annually. Enzymes as industrial biocatalysts 
offer unique advantages over traditional chemical processes with regard to eco-sustainability, and 
process efficiency. Herein, an effort has been made to delineate immobilized enzyme-driven 
valorization of food waste streams into marketable products such as biofuels, bioactive 
compounds, biodegradable plastics, prebiotics, sweeteners, rare sugars, surfactants, etc. Current 
challenges and prospects are also highlighted with respect to the development of industrially 
adaptable biocatalytic systems to achieve the ultimate objectives of sustainable manufacturing 
combined with minimum waste generation. Applications-based strategies to enzyme 
immobilization are imperative to design cost-efficient and sustainable industrially applicable 
biocatalysts. With a deeper apprehension of support material influences, and analyzing the 
extreme environment, enzymes might have significant potential in improving the overall 
sustainability of food processing. © 2019 Elsevier Ltd 

Bilal M., Iqbal H.M.N., (2019). Sustainable bioconversion of food waste into high-value products by 
immobilized enzymes to meet bio-economy challenges and opportunities – A review. Proceedings of: Food 
Research International, vol. 123, pp. 226-240, Elsevier Ltd, ISSN: 9639969.



Sustainable production of natural phenolics for functional food applications 

Mark R., Lyu X., Lee J.J.L., Parra-Saldívar R., Chen W.N. 

Review 

Phenolics are a class of plant-derived natural secondary metabolites with good anticancer, anti-
inflammatory, antimicrobial and antioxidant activities. In addition to being natural health-benefit 
compounds abundant in food, phenolic compounds may also have the potential to be ideal food 
additives and preservatives. Unlike the traditional plant extraction and chemical biosynthesis 
methods, metabolic engineering of microbes provides a possible way to sustainably produce 
phenolic compounds on a large scale, with high commercial availability and low environmental 
impact. In the last decade, many phenolic compounds have been successfully synthesized and 
optimized in the model organisms, especially in Escherichia coli and Saccharomyces cerevisiae. In 
this review, the recent efforts on their sustainable biosynthesis of phenolic compounds for 
functional food applications are systematically introduced and discussed. © 2019 
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Systematic mapping of scientific production on open innovation (2015-2018): 
Opportunities for sustainable training environments 

García-González A., Ramírez-Montoya M.-S. 

Review 

Open innovation presents data that may be of value for future research and empirical studies in 
sustainable training environments. This paper aims to analyze the evidence published in the last 
three years (2015-2018) regarding open innovation, in order to identify the publications on the 
subject that may contribute to other studies or practical experiences. The systematic mapping 
method was used, reviewing 104 articles published from January 2015 to September 2018, which 
included studies on open innovation that were published in two databases-Web of Science (WOS) 
and Scopus. Inclusion, exclusion and quality criteria were applied in order to obtain the most 
relevant information. Findings show the type of methodology used, the most cited articles, the 
journals where they were published, the geographical distribution of the authors, the area of 
influence, contexts of application and the topics addressed. This paper provides value to assess 
progress, identify challenges and contexts of less influence, as well as to establish a database of 
scientific studies as support for future research. © 2019 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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Systemic sclerosis pathogenesis and emerging therapies,  
beyond the fibroblast 

Sierra-Sepúlveda A., Esquinca-González A., Benavides-Suárez S.A., Sordo-Lima D.E., Caballero-Islas 
A.E., Cabral-Castañeda A.R., Rodríguez-Reyna T.S. 

Review 

Systemic sclerosis (SSc) is a complex rheumatologic autoimmune disease in which inflammation, 
fibrosis, and vasculopathy share several pathogenic pathways that lead to skin and internal organ 
damage. Recent findings regarding the participation and interaction of the innate and acquired 
immune system have led to a better understanding of the pathogenesis of the disease and to the 
identification of new therapeutic targets, many of which have been tested in preclinical and 
clinical trials with varying results. In this manuscript, we review the state of the art of the 
pathogenesis of this disease and discuss the main therapeutic targets related to each pathogenic 
mechanism that have been discovered so far. © 2019 Andrea Sierra-Sepúlveda et al. 
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Tailoring enzyme microenvironment: State-of-the-art strategy to  
fulfill the quest for efficient bio-catalysis 

Bilal M., Cui J., Iqbal H.M.N. 

Review 

Enzymes as green industrial biocatalysts have become a powerful norm that offers several 
advantages over traditional catalytic agents with regard to process efficiency, reusability, 
sustainability, and overall cost-effective ratio. However, enzymes obtained from natural origins are 
often engineered/tailored since their native forms do not fulfill the acute need for the industrial 
application. Revolutionary developments in protein engineering provide excellent opportunities 
for designing and constructing novel industrial biocatalysts with improved functional properties 
including catalytic activity, stability, substrate specificity, and reaction product inhibition. 
Momentum in enzyme immobilization has enabled robustness and optimal functions in extreme 
industrial environments, such as high temperature or organic solvents. The emergence of multi-
enzyme catalytic cascade based on a combination of biocatalysts presents multifarious 
opportunities in biosynthesis, biocatalysis, and biotransformation. This review focuses on the 
emerging and state-of-the-art enzyme engineering trends and approaches to constructing 
innovative nano- and microstructured biocatalysts with enhanced catalytic activity and stability 
features requisite for industrial exploitation. Continuous key developments in this direction 
together with protein engineering in unique ways might offer ever-increasing opportunities for 
future biocatalysis-based industrial bioprocesses. © 2019 Elsevier B.V. 
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Tailoring Multipurpose Biocatalysts via Protein Engineering  
Approaches: A Review 

Bilal M., Iqbal H.M.N. 

Review 

Abstract: The current industrial revolution signifies the high-value of protein engineering. The 
development of multipurpose biocatalysts is significantly expanding as a result of increased access 
and enzyme tailoring ability to satisfy the ever-increasing industrial demands. Enzyme-catalyzed 
processes offers multi-benefits at a time, e.g., low catalyst loading, high specificity, selectivity, mild 
processing for a complex and chemically unstable compounds, capability to reduce or eliminate 
reaction by-products, overall reusability and cost-effective ratio via immobilization, and potential 
to carry out conventional multi-stage processes via one-pot reaction. In this review, we critically 
elaborated recent achievements in applying new and/or state-of-the-art sophisticated protein 
engineering approaches to tailor the catalytic properties of enzymes or design enzymes with new 
and improved activities to catalyze desired biochemical transformations by orders of magnitude. 
We focused on different protein engineering approaches such as substrate engineering, medium 
engineering, and post-translational enzyme modification, structure-assisted protein tailoring, 
advanced computational modeling, and the exploration of inimitable synthetic scaffolds to 
develop multipurpose biocatalyst and improve the performance of multi-enzyme systems. In 
short, this study demonstrates an array of molecular biology insights and computational designs 
speeding up the tailored design of new and industrial biocatalysts. Continuous key developments 
in this direction together with protein engineering in unique ways might offer the ever-increasing 
opportunities for impending biocatalysis research for industrial bioprocesses. Graphical Abstract: 
[Figure not available: see fulltext.]. © 2019, Springer Science+Business Media, LLC, part of Springer 
Nature. 
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The legislative influence of the opposition in the initiatives of the minority 
governments in Mexico, 1997-2012 [La influencia legislativa de la oposición 

en las iniciativas de los gobiernos en minoría en México, 1997-2012] 

Ferrel C.V. 

Review 

Studies about the dynamics of minority governments in presidential systems are limited, even 
though it is a frequent reality in Latin America. This work focuses on the legislative influence of the 
opposition —which is understood as the amendments exerted by these groups—, in the initiatives 
of the presidents of the Mexican minority governments (1997-2012). It is argued that one of the 
mechanisms that enabled the approval of pieces of the presidents’ legislative agenda was, 
precisely, the active participation of the opposition legislators in the final content of these 
initiatives. An original database —that captures the magnitude of change of each amendment— 
reveals the intense and variant legislative influence of the opposition at the parliament. Two 
analytic models are put into play to identify the factors that increase the probability for this 
legislative influence to vary, which is shaped by the changes in the political parties system and the 
political contextual dynamics. © 2019 Flacso Mexico. All rights reserved. 
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The regulation of Endosomal Sorting Complex Required for Transport and 
accessory proteins in multivesicular body sorting and enveloped viral budding 

- An overview 

Ahmed I., Akram Z., Iqbal H.M.N., Munn A.L. 

Review 

ESCRT (Endosomal Sorting Complex Required for Transport) machinery drives different cellular 
processes such as endosomal sorting, organelle biogenesis, vesicular trafficking, maintenance of 
plasma membrane integrity, membrane fission during cytokinesis and enveloped virus budding. 
The normal cycle of assembly and disassembly of some ESCRT complexes at the membrane 
requires the AAA-ATPase vacuolar protein sorting 4 (Vps4p). A number of ESCRT proteins are 
hijacked by clinically significant enveloped viruses including Ebola, and Human Immunodeficiency 
Virus (HIV) to enable enveloped virus budding and Vps4p provides energy for the 
disassembly/recycling of these ESCRT proteins. Several years ago, the failure of the terminal 
budding process of HIV following Vps4 protein inhibition was published; although at that time a 
detailed understanding of the molecular players was missing. However, later it was acknowledged 
that the ESCRT machinery has a role in enveloped virus budding from cells due to its role in the 
multivesicular body (MVB) sorting pathway. The MVB sorting pathway facilitates several cellular 
activities in uninfected cells, such as the down-regulation of signaling through cell surface 
receptors as well as the process of viral budding from infected host cells. In this review, we focus 
on summarising the functional organisation of ESCRT proteins at the membrane and the role of 
ESCRT machinery and Vps4p during MVB sorting and enveloped viral budding. © 2019 Elsevier B.V. 
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The role of O-GlcNAcylation for protection against  
ischemia-reperfusion injury 

Jensen R.V., Andreadou I., Hausenloy D.J., Bøtker H.E. 

Review 

Ischemia reperfusion injury (IR injury) associated with ischemic heart disease contributes 
significantly to morbidity and mortality. O-linked β-N-acetylglucosamine (O-GlcNAc) is a dynamic 
posttranslational modification that plays an important role in numerous biological processes, both 
in normal cell functions and disease. O-GlcNAc increases in response to stress. This increase 
mediates stress tolerance and cell survival, and is protective. Increasing O-GlcNAc is protective 
against IR injury. Experimental cellular and animal models, and also human studies, have 
demonstrated that protection against IR injury by ischemic preconditioning, and the more 
clinically applicable remote ischemic preconditioning, is associated with increases in O-GlcNAc 
levels. In this review we discuss how the principal mechanisms underlying tissue protection against 
IR injury and the associated immediate elevation of O-GlcNAc may involve attenuation of calcium 
overload, attenuation of mitochondrial permeability transition pore opening, reduction of 
endoplasmic reticulum stress, modification of inflammatory and heat shock responses, and 
interference with established cardioprotective pathways. O-GlcNAcylation seems to be an 
inherent adaptive cytoprotective response to IR injury that is activated by mechanical conditioning 
strategies. © 2019 by the authors. Licensee MDPI, Basel, Switzerland. 
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The selective peroxisome proliferator-activated receptor alpha modulator 
(SPPARMα) paradigm: Conceptual framework and therapeutic potential 

Fruchart J.-C., Santos R.D., Aguilar-Salinas C., Aikawa M., Al Rasadi K., Amarenco P., Barter P.J., 
Ceska R., Corsini A., Després J.-P., Duriez P., Eckel R.H., Ezhov M.V., Farnier M., Ginsberg H.N., 

Hermans M.P., Ishibashi S., Karpe F., Kodama T., Koenig 

Review 

In the era of precision medicine, treatments that target specific modifiable characteristics of high-
risk patients have the potential to lower further the residual risk of atherosclerotic cardiovascular 
events. Correction of atherogenic dyslipidemia, however, remains a major unmet clinical need. 
Elevated plasma triglycerides, with or without low levels of high-density lipoprotein cholesterol 
(HDL-C), offer a key modifiable component of this common dyslipidemia, especially in insulin 
resistant conditions such as type 2 diabetes mellitus. The development of selective peroxisome 
proliferator-activated receptor alpha modulators (SPPARMα) offers an approach to address this 
treatment gap. This Joint Consensus Panel appraised evidence for the first SPPARMα agonist and 
concluded that this agent represents a novel therapeutic class, distinct from fibrates, based on 
pharmacological activity, and, importantly, a safe hepatic and renal profile. The ongoing 
PROMINENT cardiovascular outcomes trial is testing in 10,000 patients with type 2 diabetes 
mellitus, elevated triglycerides, and low levels of HDL-C whether treatment with this SPPARMα 
agonist safely reduces residual cardiovascular risk. © 2019 The Author(s). 
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The tumor-on-chip: Recent advances in the development of microfluidic 
systems to recapitulate the physiology of solid tumors 

Trujillo-de Santiago G., Flores-Garza B.G., Tavares-Negrete J.A., Lara-Mayorga I.M., González-
Gamboa I., Zhang Y.S., Rojas-Martínez A., Ortiz-López R., Álvarez M.M. 

Review 

The ideal in vitro recreation of the micro-tumor niche-although much needed for a better 
understanding of cancer etiology and development of better anticancer therapies-is highly 
challenging. Tumors are complex three-dimensional (3D) tissues that establish a dynamic cross-
talk with the surrounding tissues through complex chemical signaling. An extensive body of 
experimental evidence has established that 3D culture systems more closely recapitulate the 
architecture and the physiology of human solid tumors when compared with traditional 2D 
systems. Moreover, conventional 3D culture systems fail to recreate the dynamics of the tumor 
niche. Tumor-on-chip systems, which are microfluidic devices that aim to recreate relevant 
features of the tumor physiology, have recently emerged as powerful tools in cancer research. In 
tumor-on-chip systems, the use of microfluidics adds another dimension of physiological mimicry 
by allowing a continuous feed of nutrients (and pharmaceutical compounds). Here, we discuss 
recently published literature related to the culture of solid tumor-like tissues in microfluidic 
systems (tumor-on-chip devices). Our aim is to provide the readers with an overview of the state 
of the art on this particular theme and to illustrate the toolbox available today for engineering 
tumor-like structures (and their environments) in microfluidic devices. The suitability of tumor-on-
chip devices is increasing in many areas of cancer research, including the study of the physiology 
of solid tumors, the screening of novel anticancer pharmaceutical compounds before resourcing to 
animal models, and the development of personalized treatments. In the years to come, additive 
manufacturing (3D bioprinting and 3D printing), computational fluid dynamics, and medium- to 
high-throughput omics will become powerful enablers of a new wave of more sophisticated and 
effective tumor-on-chip devices. © 2019 by the authors. 
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TiO2/SiO2 decorated carbon nanostructured materials as a  
multifunctional platform for emerging pollutants removal 

Rasheed T., Adeel M., Nabeel F., Bilal M., Iqbal H.M.N. 

Review 

Aquatic ecosystem contaminated with hazardous pollutants has become a high priority global 
concern leading to serious economic and environmental damage. Among various treatment 
approaches, carbon nanostructured materials have received particular interest as a novel platform 
for emerging pollutants removal owing to their unique chemical and electrical properties, 
biocompatibility, high scalability, and infinite functionalization possibility with an array of inorganic 
nanomaterials and bio-molecules. Within this framework, carbon nanotubes (CNTs) are widely 
used due to their hollow and layered structure and availability of large specific surface area for the 
incoming contaminants. Carbon nanotubes can be used either as single-walled, multi-walled, or 
functionalized nanoconstructs. TiO2/SiO2-functionalized CNTs are among the most promising 
heterogeneous photocatalytic candidates for the degradation of a range of organic compounds, 
heavy metals reduction, and selective oxidative reactions. Herein, we reviewed recent 
development in the application of TiO2 and SiO2 functionalized nanostructured carbon materials 
as potential environmental candidates. After a brief overview of synthesis and properties of CNTs, 
we explicitly discussed the potential applications of TiO2/SiO2 functionalized CNTs for the 
remediation of a variety of environmentally-related pollutants of high concern, including synthetic 
dyes or dye-based hazardous waste effluents, as polycyclic aromatic hydrocarbons (PAHs), 
pharmaceutically active compounds, pesticides, toxic heavy elements, remediation of metal-
contaminated soil, and miscellaneous organic contaminants. The work is wrapped up by giving 
information on current challenges and recommended guidelines about future research in the field 
bearing in mind the conclusions of the current review. © 2019 Elsevier B.V. 
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Tribology of electric vehicles: A review of critical components,  
current state and future improvement trends 

Farfan-Cabrera L.I. 

Review 

Considering the growing interest in substituting internal combustion engine vehicles with highly 
efficient electric vehicles around the world, this paper aims to contribute with a literature review 
about the current state and future improvement trends for optimization of critical tribological 
components used in passenger electric vehicles. The review gives an understanding of the most 
recent achievements in terms of tribological solutions applied to the critical components and the 
identification of research gaps for further developments and efficiency improvements for EVs 
through novel component designs, materials and lubricant technologies. © 2019 The Author 
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Ultrasonic molding technology: Recent advances and potential  
applications in the medical industry 

Heredia-Rivera U., Ferrer I., Vázquez E. 

Review 

Recently, ultrasonic molding (USM) has emerged as a promising replication technique for low and 
medium volume production of miniature and micro-scale parts. In a relatively short time cycle, 
ultrasonic molding can process a wide variety of polymeric materials without any noticeable 
thermal degradation into cost-effective molded parts. This research work reviews recent 
breakthroughs of the ultrasonic injection molding and ultrasonic compression molding process 
regarding the equipment and tooling development, materials processing and potential 
applications in the medical industry. The discussion is centered on the challenges of industrializing 
this technology, pointing out the need for improvement of the current process's robustness and 
repeatability. Among the most important research areas that were identified are the processing of 
novel engineered and nanomaterials, the understanding and control of the ultrasonic 
plasticization process and the tooling and equipment development. © 2019 by the authors. 
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Visibility strategies for scientific production in open access journals:  
A systematic literature review 

Castro M.P., Castillo M.R., Zermeño M.G.G. 

Review 

One of the main purposes of publication is to influence on the new generation of knowledge 
through citation. Publishing is not enough: to transcend it is necessary to be cited. However, the 
issue is complex and requires attention on several points; one of them is the strategies of visibility 
that allow future citations. This systematic literature review (SLR) aims to analyze articles about 
citation impact, published between 2016 and 2018, filed on Scopus and Web of Science databases, 
to identify visibility strategies for scientific literature. The paper focuses on three aspects: the 
context and type of studies, the strategies used, and recommendations to increase citation impact 
in open access journals. Among the findings, it is possible to highlight the use of the Internet for 
visibility because of its tools. Also, the article recommends different strategies to be replicated in 
this type of publications. © 2019 Ediciones Universidad de Salamanca. All rights reserved. 
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Which are the tools available for scholars? A review of assisting  
software for authors during peer reviewing process 

Martínez-López J.I., Barrón-González S., López A.M. 

Review 

There is a large amount of Information Technology and Communication (ITC) tools that surround 
scholar activity. The prominent place of the peer-review process upon publication has promoted a 
crowded market of technological tools in several formats. Despite this abundance, many tools are 
unexploited or underused because they are not known by the academic community. In this study, 
we explored the availability and characteristics of the assisting tools for the peer-reviewing 
process. The aim was to provide a more comprehensive understanding of the tools available at 
this time, and to hint at new trends for further developments. The result of an examination of 
literature assisted the creation of a novel taxonomy of types of software available in the market. 
This new classification is divided into nine categories as follows: (I) Identification and social media, 
(II) Academic search engines, (III) Journal-abstract matchmakers, (IV) Collaborative text editors, (V) 
Data visualization and analysis tools, (VI) Reference management, (VII) Proofreading and 
plagiarism detection, (VIII) Data archiving, and (IX) Scientometrics and Altmetrics. Considering 
these categories and their defining traits, a curated list of 220 software tools was completed using 
a crowdfunded database (AlternativeTo) to identify relevant programs and ongoing trends and 
perspectives of tools developed and used by scholars. © 2019 by the authors. 
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