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β-catenin maintains lung epithelial progenitors after lung specification 

Ostrin E.J., Little D.R., Gerner-Mauro K.N., Sumner E.A., Rıós-Corzo R., Ambrosio E., Holt S.E., Forcioli-
Conti N., Akiyama H., Hanash S.M., Kimura S., Huang S.X.L., Chen J. 

Article 

The entire lung epithelium arises from SRY box 9 (SOX9)-expressing progenitors that form the 
respiratory tree and differentiate into airway and alveolar cells. Despite progress in understanding 
their initial specification within the embryonic foregut, how these progenitors are subsequently 
maintained is less clear. Using inducible, progenitorspecific genetic mosaic mouse models, we showed 
that β-catenin (CTNNB1) maintains lung progenitors by promoting a hierarchical lung progenitor gene 
signature, suppressing gastrointestinal (GI) genes, and regulating NK2 homeobox 1 (NKX2.1) and SRY 
box 2 (SOX2) in a developmental stage-dependent manner. At the early, but not later, stage post-lung 
specification, CTNNB1 cell-autonomously maintained normal NKX2.1 expression levels and suppressed 
ectopic SOX2 expression. Genetic epistasis analyses revealed that CTNNB1 is required for fibroblast 
growth factor (Fgf)/Kirsten rat sarcoma viral oncogene homolog (Kras)-mediated promotion of the 
progenitors. In silico screening of Eurexpress and translating ribosome affinity purification (TRAP)-
RNAseq identified a progenitor gene signature, a subset of which depends on CTNNB1. Wnt signaling 
also maintained NKX2.1 expression and suppressed GI genes in cultured human lung progenitors 
derived from embryonic stem cells. © 2018. Published by The Company of Biologists Ltd. 

Ostrin E.J., Little D.R., Gerner-Mauro K.N., Sumner E.A., Rıós-Corzo R., Ambrosio E., Holt S.E., Forcioli-Conti N., Akiyama H., 
Hanash S.M., Kimura S., Huang S.X.L., Chen J., (2018). β-catenin maintains lung epithelial progenitors after lung 
specification. Development (Cambridge), Vol. 145, ISSN: 9501991



γ-Aminobutyric Acid (GABA) produced by lactic acid bacteria in fermented 
foods 

Santos-Espinosa A., Manzanarez-Quin C.G., Reyes-Díaz R., Hernández-Mendoza A., Vallejo-Cordoba 
B., González-Córdova A.F. 

Article 

Lactic acid bacteria (LAB) are a group of microorganisms widely used for the production of fermented 
foods since they may confer flavor, aroma and texture to the products. In addition, numerous studies 
show that LAB produce bioactive compounds beneficial to health during the fermentation process, 
such as gamma- aminobutyric acid (?-aminobutyric acid, or GABA), which has demonstrated to have 
antihypertensive, antidepressant, hypoglycemic and relaxing effects, among others. In this review, it 
was found that Lactobacillus, Lactococcus and Streptococcus are the groups of bacteria that have 
exhibited the most GABA production, as compared to other LAB genera. On the other hand, it is worth 
mentioning that not all LAB strains display a high capacity to produce this compound, because it 
depends of several factors, such as glutamic-acid decarboxylase enzyme activity, presence of pyridoxal 
5'-phosphate as cofactor, and optimum bacteria growth conditions, as well as the concentration of 
glutamic acid in the food matrix, as well as fermentation time. On the other hand, cow milk contains a 
high concentration of glutamic acid; for this reason, various investigations have focused on assessing 
the GABA production in fermented dairy products such as yogurt, cheese and fermented milk. The 
antihypertensive effect has been one of the bioactivities most studied in dairy products containing 
GABA; nevertheless, considering the wide diversity of LAB species, more studies are necessary to put 
in evidence the potential of these bacteria to produce functional foods with benefits attributable to 
their GABA content. © 2018 Interciencia Association. All rights reserved. 

Santos-Espinosa A., Manzanarez-Quin C.G., Reyes-Díaz R., Hernández-Mendoza A., Vallejo-Cordoba B., González-Córdova 
A.F., (2018). γ-Aminobutyric Acid (GABA) produced by lactic acid bacteria in fermented foods [Ácido γ-Aminobutírico (GABA) 
producido por bacterias ácido lácticas en alimentos fermentados]. Interciencia, Vol. 43, pp. 175-181. ISSN: 3781844



3D bioprinting human induced pluripotent stem cell-derived neural tissues 
using a novel lab-on-a-printer technology 

De la Vega L., Gómez D.A.R., Abelseth E., Abelseth L., da Silva V.A., Willerth S.M. 
Article 

Most neurological diseases and disorders lack true cures, including spinal cord injury (SCI). Accordingly, 
current treatments only alleviate the symptoms of these neurological diseases and disorders. 
Engineered neural tissues derived from human induced pluripotent stem cells (hiPSCs) can serve as 
powerful tools to identify drug targets for treating such diseases and disorders. In this work, we 
demonstrate how hiPSC-derived neural progenitor cells (NPCs) can be bioprinted into defined 
structures using Aspect Biosystems' novel RX1 bioprinter in combination with our unique fibrin-based 
bioink in rapid fashion as it takes under 5 min to print four tissues. This printing process preserves high 
levels of cell viability (> 81%) and their differentiation capacity in comparison to less sophisticated 
bioprinting methods. These bioprinted neural tissues expressed the neuronal marker, βT-III (45 ± 
20.9%), after 15 days of culture and markers associated with spinal cord (SC) motor neurons (MNs), 
such as Olig2 (68.8 ± 6.9%), and HB9 (99.6 ± 0.4%) as indicated by flow cytometry. The bioprinted 
neural tissues expressed the mature MN marker, ChaT, after 30 days of culture as indicated by 
immunocytochemistry. In conclusion, we have presented a novel method for high throughput 
production of mature hiPSC-derived neural tissues with defined structures that resemble those found 
in the SC. © 2017 by the authors. 

De la Vega L., Gómez D.A.R., Abelseth E., Abelseth L., da Silva V.A., Willerth S.M., (2018). 3D bioprinting human induced 
pluripotent stem cell-derived neural tissues using a novel lab-on-a-printer technology. Applied Sciences (Switzerland), Vol. 8, 
ISSN: 20763417



3D Electrophoresis-Assisted Lithography (3DEAL): 3D Molecular Printing to 
Create Functional Patterns and Anisotropic Hydrogels 

Aguilar J.P., Lipka M., Primo G.A., Licon-Bernal E.E., Fernández-Pradas J.M., Yaroshchuk A.,  
Albericio F., Mata A. 

Article 

The ability to easily generate anisotropic hydrogel environments made from functional molecules with 
microscale resolution is an exciting possibility for the biomaterials community. This study reports a 
novel 3D electrophoresis-assisted lithography (3DEAL) platform that combines elements from 
proteomics, biotechnology, and microfabrication to print well-defined 3D molecular patterns within 
hydrogels. The potential of the 3DEAL platform is assessed by patterning immunoglobulin G, 
fibronectin, and elastin within nine widely used hydrogels and characterizing pattern depth, resolution, 
and aspect ratio. Furthermore, the technique's versatility is demonstrated by fabricating complex 
patterns including parallel and perpendicular columns, curved lines, gradients of molecular 
composition, and patterns of multiple proteins ranging from tens of micrometers to centimeters in size 
and depth. The functionality of the printed molecules is assessed by culturing NIH-3T3 cells on a 
fibronectin-patterned polyacrylamide-collagen hydrogel and selectively supporting cell growth. 3DEAL 
is a simple, accessible, and versatile hydrogel-patterning platform based on controlled molecular 
printing that may enable the development of tunable, chemically anisotropic, and hierarchical 3D 
environments. © 2017 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 

Aguilar J.P., Lipka M., Primo G.A., Licon-Bernal E.E., Fernández-Pradas J.M., Yaroshchuk A., Albericio F., Mata A., (2018). 3D 
Electrophoresis-Assisted Lithography (3DEAL): 3D Molecular Printing to Create Functional Patterns and Anisotropic 
Hydrogels. Advanced Functional Materials, Vol. 28, ISSN: 1616301X



3D Imaging Detection of HER2 Based in the Use of Novel Affibody-Quantum 
Dots Probes and Ratiometric Analysis 

Pérez-Treviño P., la Cerda H.H.-D., Pérez-Treviño J., Fajardo-Ramírez O.R., García N., Altamirano J. 
Article 

Patients with breast cancer (BC) overexpressing HER2 (HER2+) are selected for Trastuzumab 
treatment, which blocks HER2 and improves cancer prognosis. However, HER2+ diagnosis, by the gold 
standard, immunohistochemistry, could lead to errors, associated to: a) variability in sample 
manipulation (thin 2D sections), b) use of subjective algorithms, and c) heterogeneity of HER2 
expression within the tissue. Therefore, we explored HER2 3D detection by multiplexed imaging of 
Affibody-Quantum Dots conjugates (Aff-QD), ratiometric analysis (RMAFI) and thresholding, using BC 
multicellular tumor spheroids (BC-MTS) (~120 μm of diameter) as 3D model of BC. HER2+, HER2– and 
hybrid HER2+/− BC-MTS (mimicking heterogeneous tissue) were incubated simultaneously with two 
Aff-QD probes (anti-HER2 and negative control (NC), respectively, (1:1)). Confocal XY sections were 
recorded along the Z distance, and processed by automatized RMAFI (anti-HER2 Aff-QD/ NC). 
Quantifying the NC fluorescence allowed to predict the fraction of non-specific accumulation of the 
anti-HER2 probe within the thick sample, and resolve the specific HER2 level. HER2 was detected up to 
30 μm within intact BC-MTS, however, permeabilization improved detection up to 70 μm. Specific 
HER2 signal was objectively quantified, and HER2 3D-density of 9.2, 48.3 and 30.8% were obtained in 
HER2− HER2+ and hybrid HER2+/− permeabilized BC-MTS, respectively. Therefore, by combining the 
multiplexing capacity of Aff-QD probes and RMAFI, we overcame the challenge of non-specific probe 
accumulation in 3D samples with minimal processing, yielding a fast, specific spatial HER2 detection 
and objective quantification. © 2018 The Authors 

Pérez-Treviño P., la Cerda H.H.-D., Pérez-Treviño J., Fajardo-Ramírez O.R., García N., Altamirano J., (2018). 3D Imaging 
Detection of HER2 Based in the Use of Novel Affibody-Quantum Dots Probes and Ratiometric Analysis. Translational 
Oncology, Vol. 11, pp. 672-685. ISSN: 19365233



3D thickness map reconstruction of dielectric thin films using scattering of 
surface plasmon polaritons 

Garcia-Ortiz C.E., Cortes R., Orejel R., Hernandez-Aranda R., Martínez-López I., Aguilar F., Coello V. 
Article 

Thin films are key elements in the current development of nanotechnology, and their characterization 
has become an essential task. In this Letter, we report on a technique to reconstruct full 3D maps of 
dielectric thin films using the scattered light of decoupled surface plasmon polaritons. Patterned 
magnesium fluoride thin films were fabricated, and their 3D thickness map was fully reconstructed 
with high (&lt;1 nm) precision. This technique can be applied and easily adjusted to identify 
inhomogeneities in wide areas (mm2 − cm2) of dielectric samples with subnanometer precision, or to 
characterize the fabrication processes involved in the preparation of patterned multilayered systems. 
© 2018 Optical Society of America. 

Garcia-Ortiz C.E., Cortes R., Orejel R., Hernandez-Aranda R., Martínez-López I., Aguilar F., Coello V., (2018). 3D thickness map 
reconstruction of dielectric thin films using scattering of surface plasmon polaritons. Optics Letters, Vol. 43, pp. 691-694. 
ISSN: 1469592



A 60 kDa prolactin variant secreted by cervical cancer cells modulates apoptosis 
and cytokine production 

De Arellano A.R., Leal A.R., Lopez-Pulido E.I., González-Lucano L.R., Barragan J.M., Del Toro Arreola S., 
García-Chagollan M., Palafox-Sánchez C.A., Muñoz-Valle J.F., Pereira-Suárez A.L. 

Article 

Prolactin (PRL) is associated with different types of cancer, such as cervical cancer. Recombinant PRL 
has anti-apoptotic effect on cervical cancer cells, and it can also induce cytokine production on 
macrophages. A 60 kDa variant of PRL is produced by cervical cancer cells. The aim of the present study 
was to evaluate this variant's bioactivity, to test its effect on cervical cancer cell apoptosis, and to 
assess its ability to induce cytokine production on THP-1 macrophages. First, 60 kDa PRL was isolated 
and used to stimulate Nb2 cells. Later, apoptosis was measured after exposure to 60 kDa PRL. Finally, 
cytokines were measured on THP-1 stimulated supernatants. Our results show that 60 kDa PRL 
increased Nb2 cell proliferation. Apoptosis was decreased after stimuli with 60 kDa PRL in cervical 
cancer cells. IL-1β and TNF-α are produced by THP-1 macrophages after stimuli. These results suggest 
that 60 kDa PRL produced by cervical cancer cells is able to reduce apoptosis in HeLa, SiHa and C-33A 
cells and induce IL-1β and TNF-α production by THP-1 macrophages. 

De Arellano A.R., Leal A.R., Lopez-Pulido E.I., González-Lucano L.R., Barragan J.M., Del Toro Arreola S., García-Chagollan M., 
Palafox-Sánchez C.A., Muñoz-Valle J.F., Pereira-Suárez A.L., (2018). A 60 kDa prolactin variant secreted by cervical cancer 
cells modulates apoptosis and cytokine production. Oncology Reports, Vol. 39, pp. 1253-1260. ISSN: 1021335X



A bi-objective formulation for robust defense strategies in  
multi-commodity networks 

McCarter M., Barker K., Johansson J., Ramirez-Marquez J.E. 
Article 

Characterizing system performance under disruption is a growing area of research, particularly for 
describing a system's resilience to disruptive events. Within the framework of system resilience, this 
study approaches the minimization of a multiple-commodity system's vulnerability to multiple 
disruptions. The vulnerability of a system is defined by the degree to which commodities can no longer 
flow through the system to satisfy demand given a disruptive event. A multi-objective formulation is 
developed to find defense strategies at minimal cost that maintain a high level of demand satisfaction 
across all commodities. A solution method involving an estimation of the Pareto frontier via the Non-
dominated Sorted Genetic Algorithm II (NSGA-II) is also proposed. A decision support environment is 
proposed and supported by application of the Technique for Order of Preference by Similarity to Ideal 
Solution (TOPSIS). The proposed formulation and solution method are illustrated with an example 
generated from the multi-commodity Swedish rail network. © 2018 Elsevier Ltd 

McCarter M., Barker K., Johansson J., Ramirez-Marquez J.E., (2018). A bi-objective formulation for robust defense strategies 
in multi-commodity networks. Reliability Engineering and System Safety, Vol. 176, pp. 154-161. ISSN: 9518320



A brief discussion on the trends of habilitating technologies for Industry 4.0 and 
Smart manufacturing 

Ahuett-Garza H., Kurfess T. 
Article 

Industry 4.0 refers to the integration of a multiplicity of technologies and agents for the common goal 
of improving the efficiency and responsiveness of a production system. This integration has the 
potential to revolutionize the manner in which business are planned and conducted. Smart 
Manufacturing represents the implementation of Industry 4.0 on the manufacturing floor. The Internet 
of Things, Big Data, Cyber Physical Systems, Machine Learning, Additive Manufacturing, and Robotics 
are only some of the elements that are associated with this revolution. This article discusses trends in 
some of the habilitating technologies of Industry 4.0. © 2018 Society of Manufacturing Engineers 
(SME) 

Ahuett-Garza H., Kurfess T., (2018). A brief discussion on the trends of habilitating technologies for Industry 4.0 and Smart 
manufacturing. Manufacturing Letters, Vol. 15, pp. 60-63. ISSN: 22138463



A case report of successful endovascular repair of a giant 15 cm diameter 
asymptomatic thoracic aortic aneurysm 

González-Urquijo M., Dominguez-Porras V.A., Tellez-Martinez L.G., Lozano-Balderas G., Flores-
Villalba E., Fabiani M.A. 

Article 

Introduction: Giant thoracic aortic aneurysms (TAA) are extremely uncommon, and there are only a 
few cases reported in the literature. Most patients presented with symptoms before the size of the 
aneurysm reached a magnitude >10 cm, and most of the reported cases were treated with open repair. 
Presentation of case: Here we report a 15 cm asymptomatic thoracic aortic aneurysm of a 72-year-old 
male patient, treated successfully with thoracic endovascular aortic repair (TEVAR). The patient was 
discharged asymptomatic on postoperative day 2. Discussion: Only 20 case reports of giant TAAs were 
found in the literature, and this is the biggest TAA reported treated with TEVAR. This procedure is a 
promising treatment as morbidity and mortality is lower when compared with open aortic repair 
(OAR). Conclusion: Even though there is limited documented experience, use of TEVAR seems a safe 
and promising option in the treatment of giant thoracic aneurysms as presented in this case. © 2018 
The Authors 

González-Urquijo M., Dominguez-Porras V.A., Tellez-Martinez L.G., Lozano-Balderas G., Flores-Villalba E., Fabiani M.A., 
(2018). A case report of successful endovascular repair of a giant 15 cm diameter asymptomatic thoracic aortic aneurysm. 
International Journal of Surgery Case Reports, Vol. 51, pp. 344-348. ISSN: 22102612



A channel model and simulation technique for reproducing channel realizations 
with predefined stationary or non-stationary PSD 

Parra-Michel R., Vazquez Castillo J., Vela-Garcia L.R., Kontorovich V., Pena-Campos F. 
Article 

Recent communications standards, such as vehicle-to-vehicle and fifth generation, include applications 
where the transmitted signal encounters rapid changes of propagation scenarios, resulting in wireless 
links characterized as non-stationary (NS) channels. Hence, channel models that correctly explain and 
represent the measured time-varying channel statistics, and their associated simulation methods for 
testing purposes, are all required. Although the body of works devoted to NS channel modeling is vast, 
due to the complexity and variety of this problem, the provided NS statistics are defined only within a 
limited observation time, and therefore, the generated channel realizations do not include the changes 
between scenarios. In light of this problem, this paper introduces a channel model that mimics the 
continuous change of the mobile propagation channel via a continual renewal of channel parameters, 
in which all stationary and NS channels are represented under a unified structure. Theoretical and 
simulation results provided in this paper confirm that the proposed model reproduces stationary 
models with high accuracy. In addition, NS channel realizations with predefined time-varying power 
spectral density and time-varying envelope distributions are also shown in this paper, providing a 
means for testing modern communications systems. © 2002-2012 IEEE. 

Parra-Michel R., Vazquez Castillo J., Vela-Garcia L.R., Kontorovich V., Pena-Campos F., (2018). A channel model and 
simulation technique for reproducing channel realizations with predefined stationary or non-stationary PSD. IEEE 
Transactions on Wireless Communications, Vol. 17, pp. 5409-5424. ISSN: 15361276



A class of predefined-time stable dynamical systems 

Sánchez-Torres J.D., Gómez-Gutiérrez D., López E., Loukianov A.G. 
Article 

This article introduces predefined-time stable dynamical systems which are a class of fixed-time stable 
dynamical systems with settling time as an explicit parameter that can be defined in advance. This 
concept allows for the design of observers and controllers for problems that require to fulfil hard time 
constraints. An example is encountered in the fault detection and isolation problem, where mode 
detection in a timely manner needs to be guaranteed in order to apply a recovery action. Furthermore, 
through the notion of strong predefined-time stability, the approach hereinafter presented permits to 
overcome the problem of overestimation of the convergence time bound encountered in previous 
methods for the analysis of finite-time stable systems, where the stabilization time is often an 
unbounded function of the initial conditions of the system. A Lyapunov analysis is provided together 
with a detailed discussion of the applications to consensus and first order sliding mode controller 
design. © 2016 The authors. All rights reserved. 

Sánchez-Torres J.D., Gómez-Gutiérrez D., López E., Loukianov A.G., (2018). A class of predefined-time stable dynamical 
systems. IMA Journal of Mathematical Control and Information, Vol. 35, pp. 0-0. ISSN: 2650754



A continuous time model for a short-term multiproduct batch  
process scheduling  

Díaz-Ramírez J., Huertas J.I. 
Article 

In the chemical industry, it is common to find production systems characterized by having a single 
stage or a previously identified bottleneck stage, with multiple non-identical parallel stations and with 
setup costs that depend on the production sequence. This paper proposes a mixed integer production-
scheduling model that identifies lot size and product sequence that maximize profit. It considers 
multiple typical industry conditions, such as penalties for noncompliance or out of service periods of 
the productive units (or stations) for preventive maintenance activities. The model was validated with 
real data from an oil chemical company. Aiming to analyze its performance, we applied the model to 
155 instances of production, which were obtained using Monte Carlo technique on the historical 
production data of the same company. We obtained an average 12 % reduction in the total cost of 
production and a 19 % increase in the estimated profit. © 2018, Revista Ingenieria e Investigacion - 
Editorial Board. All rights reserved. 

Díaz-Ramírez J., Huertas J.I., (2018). A continuous time model for a short-term multiproduct batch process scheduling 
[Modelo de programación de la producción por lotes de múltiples productos con tiempo continuo]. Ingenieria e 
Investigacion, Vol. 38, pp. 96-104. ISSN: 1205609



A control method for operation of a power conditioner system based on fuel 
cell/supercapacitor 

Trujillo Caballero J.C., Roffiel J.A., López Mariño M.A., Morgado Lievana O.R.,  
Pouresmaeil E., Vechiu I. 

Article 

This paper proposes a digital control scheme to control operation of a proton exchange membrane 
fuel cell module of 1.2 kW and a supercapacitor through a DC/DC hybrid converter. A FC is proposed 
as a primary source of energy along with a SC as an auxiliary source of energy. A control scheme is 
proposed for control of the proposed system. An experimental setup of the proposed system is 
implemented in the laboratory, and several scenarios have been defined for tests to verify that the 
proposed system achieves an excellent output voltage regulation and SC voltage control, under 
disturbances from FC voltage, load voltage and other perturbations described in results analysis. © 
2017, Springer-Verlag Berlin Heidelberg. 

Trujillo Caballero J.C., Roffiel J.A., López Mariño M.A., Morgado Lievana O.R., Pouresmaeil E., Vechiu I., (2018). A control 
method for operation of a power conditioner system based on fuel cell/supercapacitor. Electrical Engineering, Vol. 100, pp. 
857-863. ISSN: 9487921



A cost efficiency analysis of the insurance industry in Mexico 

Reyna A.M., Fuentes H.J. 
Article 

In Mexico, the low participation of insurance activity in national production, in contrast to similar Latin 
American economies, is a concern. Industry’s regulator promoted more intense competition at the 
dawn of the century. Was deregulation followed by improvements in the financial and economic 
performance of Mexican insurance firms? The purpose of this paper is to answer this question through 
a comprehensive analysis of cost variations in an intertemporal manner, by breaking them down into 
the economic sources that produce them, including productivity. Cost frontier estimation was 
grounded in a joint production technology of desirable and undesirable outputs, modeled in an input-
oriented fashion. Our results demonstrate that even though some companies achieved cost reductions 
from technological progress or improvements in efficiency, the Mexican insurance market does not 
show signs of significant productivity gains. © 2017, Springer Science+Business Media, LLC, part of 
Springer Nature. 

Reyna A.M., Fuentes H.J., (2018). A cost efficiency analysis of the insurance industry in Mexico. Journal of Productivity 
Analysis, Vol. 49, pp. 49-64. ISSN: 0895562X



A cross-disciplinary introduction to quantum annealing-based algorithms 

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

A central goal in quantum computing is the development of quantum hardware and quantum 
algorithms in order to analyse challenging scientific and engineering problems. Research in quantum 
computation involves contributions from both physics and computer science; hence this article 
presents a concise introduction to basic concepts from both fields that are used in annealing-based 
quantum computation, an alternative to the more familiar quantum gate model. We introduce some 
concepts from computer science required to define difficult computational problems and to realise the 
potential relevance of quantum algorithms to find novel solutions to those problems. We introduce 
the structure of quantum annealing-based algorithms as well as two examples of this kind of 
algorithms for solving instances of the max-SAT and Minimum Multicut problems. An overview of the 
quantum annealing systems manufactured by D-Wave Systems is also presented. © 2018 Informa UK 
Limited, trading as Taylor & Francis Group. 

Venegas-Andraca S.E., Cruz-Santos W., McGeoch C., Lanzagorta M., (2018). A cross-disciplinary introduction to quantum 
annealing-based algorithms. Contemporary Physics, Vol. 59, pp. 174-197. ISSN: 107514



A Dignified Standard of Living in Mexico: Results of a Pilot Study of the 
Minimum Income Standard Approach 

Valadez-Martínez L., Padley M., Torres Penagos M.F. 
Article 

This paper explores the ways in which consensually-defined, socially-constructed living standards 
could be helpful in providing new ways of understanding living standards in Mexico. A pilot study 
formulating a “Minimum Income Standard”, carried out in the country in 2016, asked members of 
Mexican society what they consider to be necessary to achieve a dignified standard of living in urban 
Mexico today. Participants discussed the meaning of a dignified standard of living and translated such 
definition into concrete items in a hypothetical living room and in leisure time. Our study reveals that 
social participation, security, and employment are seen as important elements to live a dignified 
standard of living, which permeate the rationale for identifying the goods and services seen as needed 
to achieve a dignified living standard. The definition of a dignified standard of living could usefully 
inform and contribute to the ongoing debate on wage adequacy in the country. © 2017, The Author(s). 

Valadez-Martínez L., Padley M., Torres Penagos M.F., (2018). A Dignified Standard of Living in Mexico: Results of a Pilot 
Study of the Minimum Income Standard Approach. Social Indicators Research, Vol. 140, pp. 695-714. ISSN: 3038300



A finite-time consensus algorithm with simple structure for fixed networks 

Gómez-Gutiérrez D., Ruiz-León J., Celikovský S., Sánchez-Torres J.D. 
Article 

In this paper, a continuous-time consensus algorithm with guaranteed finite-time convergence is 
proposed. Using homogeneity theory, finite-time consensus is proved for fixed topologies. The 
proposed algorithm is computationally simpler than other reported finite-time consensus algorithms, 
which is an important feature in scenarios of energy efficient nodes with limited computing resources 
such as sensor networks. Additionally, the proposed approach is compared on simulations with existing 
consensus algorithms, namely, the standard asymptotic consensus algorithm and the finite-time and 
fixed-time convergent algorithms, showing, in cycle graph topology, better robustness features on the 
convergence with respect to the network growth with less control effort. Indeed, the convergence 
time of other previously proposed consensus algorithms grows faster as the network grows than the 
one herein proposed whereas the control effort of the proposed algorithm is lower. © 2018 Instituto 
Politecnico Nacional. All rights reserved. 

Gómez-Gutiérrez D., Ruiz-León J., Celikovský S., Sánchez-Torres J.D., (2018). A finite-time consensus algorithm with simple 
structure for fixed networks. Computacion y Sistemas, Vol. 22, pp. 547-556. ISSN: 14055546



A fuzzy imperfect production and repair inventory model with time dependent 
demand, production and repair rates under inflationary conditions 

Jain S., Tiwari S., Cárdenas-Barrón L.E., Shaikh A.A., Singh S.R. 
Article 

This research work derives an integrated inventory model for imperfect produc- tion/remanufacturing 
process with time varying demand, production and repair rates under inationary environment. This 
inventory model deals with the joint manufacturing and remanufacturing options. There is a collection 
process devoted to collect used items with the aim to remanufacture them. Both production and repair 
runs generate imperfect items. The repair process remanufactures used and imperfect items. Further, 
it is also considered that the remanufactured item that is classified as good has exactly same quality 
as that of new one. Demand rate is supposed as time dependent. The pro- duction rate is assumed to 
be demand dependent and therefore it is also time dependent. The repair rate is supposed to be a 
function of time. All system costs are contemplated in uncertain environment. Therefore, the costs are 
considered as fuzzy nature. Theoretical results are illustrated thru a numerical example. Finally, a 
sensitivity analysis is performed in order to know the impact of different parameters on the optimal 
policy. © EDP Sciences, ROADEF, SMAI 2018. 

Jain S., Tiwari S., Cárdenas-Barrón L.E., Shaikh A.A., Singh S.R., (2018). A fuzzy imperfect production and repair inventory 
model with time dependent demand, production and repair rates under inflationary conditions. RAIRO - Operations 
Research, Vol. 52, pp. 217-239. ISSN: 3990559



A fuzzy logic navigation controller implemented in hardware for  
an electric wheelchair 

Rojas M., Ponce P., Molina A. 
Article 

In this article, we present an obstacle avoidance controller implemented in a field programmable gate 
array for an electric wheelchair. It is based on a traditional approach with ultrasonic sensors and fuzzy 
logic. Various tests were conducted to characterize the prototype and to evaluate the controller 
performance. The results showed that the system is able to acquire data from sensors and make 
decisions 46.16 times per second. The sensors’ coverage extends 3 m to the front, rear, left, and right 
sides of the wheelchair; moreover, the sensors detect 0.95-cm diameter objects at 40 cm. The power 
consumption was evaluated, and it was found that the hardware architecture reduces the battery life 
by only 0.87%. Furthermore, the controller helped to navigate in confined areas, avoiding obstacles 
with cautious movements and decreasing the likelihood of collision. The proposed methodology uses 
data from eight sonars distributed around the wheelchair to make navigation decisions, besides the 
hardware-based architecture guarantees real-time control and on-time response. © 2018, © The 
Author(s) 2018. 

Rojas M., Ponce P., Molina A., (2018). A fuzzy logic navigation controller implemented in hardware for an electric 
wheelchair. International Journal of Advanced Robotic Systems, Vol. 15, ISSN: 17298806



A general strategy for direct synthesis of reduced graphene oxide by chemical 
exfoliation of graphite 

Betancur A.F., Ornelas-Soto N., Garay-Tapia A.M., Pérez F.R., Salazar Á., García A.G. 
Article 

In this work, a first stage of synthesis to obtain reduced graphene oxide (rGO) using an efficient 
chemical exfoliation method from graphite was studied. An ammonium hydroxide and a nitric-sulfuric 
acid mixture were used for in situ oxidation and partial-reduction of graphite. Flakes with a thickness 
of 3 nm were observed by using AFM, suggesting the presence of ten or less graphene layers. The 
average C/O atomic percentage ratio obtained was 4.27, which is similar to those results obtained by 
conventional reduction processes associated with using hydrazine. In addition, a graphitic nitrogen 
functionalization was observed during the proposed process. Besides that, the precursor of rGO 
suspension obtained remained stable for six months. Therefore, the present study showed a less 
aggressive and dangerous chemistry route in order to rGO production than others previously reported 
works. © 2018 
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A giant splenic hamartoma associated with hematologic disorders: A case 
report 

Gonzalez Urquijo M., Rodarte-Shade M., Rangel-Rangel R., Castillo-Meraz J.A., Rodriguez-Tejeda J.R., 
Gil-Galindo G. 

Article 

Introduction: Splenic hamartoma is a primary benign tumor of the spleen, with approximately 150 
cases documented in the literature to date, with only a few cases associated with symptoms and 
hematologic disorders. Presentation of case: A 49-year-old female with no past medical history, 
presented to the emergency department complaining of a three-month history of intermittent 
abdominal pain and 12 kg of weight loss. Physical examination revealed abdominal distension and a 
big palpable and painless mass on the left side of her abdomen measuring 14 cm. Laboratory tests 
were significant for anemia and thrombocytopenia, with levels of 9.7 g/dL and 47 × 109/L respectively. 
Ultrasonography showed splenomegaly with a hypoechoic splenic mass and the computed 
tomography showed a 14 cm splenic mass with heterogeneous enhancement during the arterial phase. 
A laparotomy with splenectomy was unremarkably accomplished. Histological examination revealed 
abnormal red pulp proliferation and showed unorganized sinusoid-like vascular channels, compatible 
with splenic hamartoma. The patient was discharged on postoperative day 3 without complications. 
She was seen at the ambulatory clinic 6-months after the surgical procedure with a normal blood 
count. Discussion: Although splenic hamartoma is very rare, it must be included in the differential 
diagnosis of splenic mass-forming lesions. This type of tumor has some specific radiological features. 
However, the diagnosis of this disease must be based on clinical features and confirmed by pathology. 
Conclusion: In patients with splenic tumors, splenectomy is indicated in cases where malignancy 
cannot be excluded, when symptoms occur, or in the rare cases of consequent hematologic disorders. 
© 2018 
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A heuristic procedure for the outbound container space assignment problem 
for small and midsize maritime terminals 

Guerra-Olivares R., Smith N.R., González-Ramírez R.G., García-Mendoza E., Cárdenas-Barrón L.E. 
Article 

The space allocation problem for outbound containers involves assigning containers to specific 
locations in the yard as they are delivered to the port. The problem is challenging because the arrival 
sequence is not known in advance, which makes it difficult to minimize container rehandling during 
the ship loading operation. This paper provides a heuristic procedure for the container space allocation 
problem employing reach stacker vehicles as container handling equipment. Procedures reported in 
the existing literature apply to rubber-tired gantry (RTG) cranes. Therefore, we are extending current 
research to the cases of port terminals that employ reach stacker vehicles, commonly used by small or 
medium size ports in emerging countries such as in Latin America. In addition, we adapted a procedure 
recently published in the literature. Empirical results show that the proposed heuristic yields better 
performance than the adapted heuristic. Another contribution of this paper is the formulation of a 
perfect information mathematical model which computes a lower bound on the number of rehandles 
required to load a group of containers given their arrival sequence to the port. The gap between the 
number of rehandle movements achieved by the proposed heuristic and the perfect information 
model is reported. © 2017, Springer-Verlag Berlin Heidelberg. 
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A hybrid and flipped version of an introductory mathematics course for higher 
education 

Salinas Martínez N.P., Quintero Rodríguez E. 
Article 

This in practice paper describes the experience of seven lecturers in a hybrid and flipped version of an 
introductory mathematics course for higher education. In a Mexican university, lecturers adapted to 
this innovation supported by an adjusted Massive Open Online Course. The experience revealed the 
relevance of leaving conventional assessment processes to make way for an understanding of lecturers 
as a collaborative team, trying to transform their own perspective about the learning of mathematics. 
This experience is an example of the reconceptualisation of the teaching of STEM education that 
contributes towards a non-formal educational context, promoting lecturers’ education and dialogic 
transformative learning. © 2018 Informa UK Limited, trading as Taylor & Francis Group. 
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A hybrid evolutionary approach to design off-grid electrification projects with 
distributed generation 

Avilés J., Mayo-Maldonado J.C., Micheloud O. 
Article 

A hybrid evolutionary approach is proposed to design off-grid electrification projects that require 
distributed generation (DG). The design of this type of systems can be considered as an NP-Hard 
combinatorial optimization problem; therefore, due to its complexity, the approach tackles the 
problem from two fronts: optimal network configuration and optimal placement of DG. The hybrid 
scheme is based on a particle swarm optimization technique (PSO) and a genetic algorithm (GA) 
improved with a heuristic mutation operator. The GA-PSO scheme permits finding the optimal network 
topology, the optimal number, and capacity of the generation units, as well as their best location. 
Furthermore, the algorithm must design the system under power quality requirements, network 
radiality, and geographical constraints. The approach uses GPS coordinates as input data and develops 
a network topology from scratch, driven by overall costs and power losses minimization. Finally, the 
proposed algorithm is described in detail and real applications are discussed, from which satisfactory 
results were obtained. © 2018 J. Avilés et al. 
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A Mechano-Activated Cell Reporter System as a Proxy for Flow-Dependent 
Endothelial Atheroprotection 

Slegtenhorst B.R., Fajardo Ramirez O.R., Zhang Y., Dhanerawala Z., Tullius S.G., García-Cardeña G. 
Article 

The vascular endothelium plays a critical role in the health and disease of the cardiovascular system. 
Importantly, biomechanical stimuli generated by blood flow and sensed by the endothelium constitute 
important local inputs that are translated into transcriptional programs and functional endothelial 
phenotypes. Pulsatile, laminar flow, characteristic of regions in the vasculature that are resistant to 
atherosclerosis, evokes an atheroprotective endothelial phenotype. This atheroprotective phenotype 
is integrated by the transcription factor Kruppel-like factor-2 (KLF2), and therefore the expression of 
KLF2 can be used as a proxy for endothelial atheroprotection. Here, we report the generation and 
characterization of a cellular KLF2 reporter system, based on green fluorescence protein (GFP) 
expression driven by the human KLF2 promoter. This reporter is induced selectively by an 
atheroprotective shear stress waveform in human endothelial cells, is regulated by endogenous 
signaling events, and is activated by the pharmacological inducer of KLF2, simvastatin, in a dose-
dependent manner. This reporter system can now be used to probe KLF2 signaling and for the 
discovery of a novel chemical-biological space capable of acting as the “pharmacomimetics of 
atheroprotective flow” on the vascular endothelium. © 2018 Society for Laboratory Automation and 
Screening. 
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A methodological framework of eco-efficiency based on fuzzy logic and Life 
Cycle Assessment applied to a Mexican SME 

Besné A.G., Luna D., Cobos A., Lameiras D., Ortiz-Moreno H., Güereca L.P. 
Article 

In this paper an eco-efficiency analysis methodology that takes into account Life Cycle Assessment 
(LCA) and fuzzy logic is presented. It consists of four stages: (1) perform LCA and basic cost analysis, (2) 
normalize the environmental and economic impact categories results, (3) integrate economic and 
environmental impact categories by means of a fuzzy treatment and (4) obtaining the fuzzy eco-
efficiency index. The result is a preference hierarchy that indicates an order of scenarios according to 
their degree of eco-efficiency. The methodology proposed is applied to a Mexican SME: a plastic 
products manufacturer. Six different supplier locations of polypropylene were considered: United 
States of America (transporting by land and by water), China, Singapore, Europe, and United Arab 
Emirates. The robustness of the methodological framework was tested by means of a comparative 
analysis with a decision surface graph, an eco-efficiency index, and random runs to prove their 
variability. Results show that USA is the most preferable supplier location when polypropylene is 
transported by land. The comparative analysis with the random series results and the decision surface 
graph, allowed to corroborate the stability of the fuzzy preference orders and to identify clusters of 
scenarios with an equally eco-efficient performance. Thus, the robustness of the methodology 
proposed was validated. © 2017 Elsevier Inc. 
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A methodology to create a sensing, smart and sustainable manufacturing 
enterprise 

Chavarría-Barrientos D., Batres R., Wright P.K., Molina A. 
Article 

Next-generation manufacturing enterprises need to be sensing, smart and sustainable to be 
competitive: ‘sensing’ refers to context awareness at internal and external levels; ‘smart’ refers to 
knowledge-based organisations that adapt to changes and ‘sustainable’ refers to the ability to operate 
without damaging the environment, community or economy. Although technologies do exist to 
support the development of such enterprises, there is a need for methodologies that help in the entire 
enterprise engineering problem. This paper proposes a methodology, based on the principles of 
enterprise architecture, to design a sensing, smart and sustainable manufacturing enterprise. The 
methodology aims at adopting the best practices used in enterprise engineering while dealing with the 
relevant gaps. An analysis of the characteristics of the ‘Sensing, Smart and Sustainable Manufacturing 
Enterprise’ (S3-ME) is presented to understand the advantages of using the proposed methodology. 
The methodology comprises the instantiation of five viewpoints presented in the Reference Model of 
Open Distributed Processing (ISO/IEC 10746 RM-ODP) and redefined by the Smart and Sensing 
Enterprise Reference Model (S2E-RM). The viewpoint instantiation is described and then exemplified 
with a case study. As a result of the instantiation, the enterprise is defined through an enterprise 
model. © 2017 Informa UK Limited, trading as Taylor & Francis Group. 
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A Methodology to Support Manufacturing System Design Using Digital Models 
and Simulations: An Automotive Supplier Case Study 

Chavarría-Barrientos D., Villagomez L.E., Miranda J., Molina A., Batres R., Gutierrez I., Gonzalez E., 
Puente J. 

Article 

Emerging tools for digital manufacturing support the decision making during the design of production 
systems. Simulations have proved to enhance the plant design process by generating accurate 
predictions allowing the evaluation of different alternatives. However, the use of these tools needs to 
be guided to achieve an efficient decision-making process. Therefore, this paper proposes a 
methodology to guide the engineering efforts towards plant design and operation using discrete event 
simulation tools. The methodology integrates all essential activities to develop, optimize, and validate 
the plant. The presented methodology aims at specifying the approach taken to generate the 
technology viewpoint from the Sensing, Smart and Sustainable Enterprise Reference Model (S3E-RM) 
which allows the integrated manufacturing enterprise design. A case study is presented to 
demonstrate the results obtained when using the methodology. The case study is a plant from a Tier 
One Automotive Supplier that produces plastic and metal parts. The advantages and limitations of the 
proposed methodology are visualized in the case study implementation and then discussed in the 
conclusions. © 2018 

Chavarría-Barrientos D., Villagomez L.E., Miranda J., Molina A., Batres R., Gutierrez I., Gonzalez E., Puente J., (2018). A 
Methodology to Support Manufacturing System Design Using Digital Models and Simulations: An Automotive Supplier Case 
Study. IFAC-PapersOnLine, Vol. 51, pp. 1598-1603. ISSN: 24058963



A microfluidic Lab-on-a-Disc (LOD) for antioxidant activities of plant extracts 

Rahman N.A., Ibrahim F., Aeinehvand M.M., Yusof R., Madou M. 
Article 

Antioxidants are an important substance that can fight the deterioration of free radicals and can easily 
oxidize when exposed to light. There are many methods to measure the antioxidant activity in a 
biological sample, for example 2,2-diphenyl-1-picrylhydrazyl (DPPH) antioxidant activity test, which is 
one of the simplest methods used. Despite its simplicity, the organic solvent that has been used to 
dilute DPPH is easily evaporated and degraded with respect to light exposure and time. Thus, it needs 
to be used at the earliest convenient time prior to the experiment. To overcome this issue, a rapid and 
close system for antioxidant activity is required. In this paper, we introduced the Lab-on-a-Disc (LoD) 
method that integrates the DPPH antioxidant activity test on a microfluidic compact disc (CD).We used 
ascorbic acid, quercetin, Areca catechu, Polygonum minus, and Syzygium polyanthum plant extracts 
to compare the results of our proposed LoD method with the conventional method. Contrasted to the 
arduous laborious conventional method, our proposed method offer rapid analysis and simple 
determination of antioxidant. This proposed LoD method for antioxidant activity in plants would be a 
platform for the further development of antioxidant assay. © 2018 by the authors. 
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A model for a biotechnological enterprise based on sustainability and the 
circular economy: An approach based on mexican innovations 

Arredondo-Trapero F.G., Vázquez-Parra J.C., Serrano-Bosquet F.J. 
Article 

Sustainability is a differentiating factor for businesses and is particularly relevant in businesses that 
include an element of biotechnology. The current work presents six cases involving Mexican 
companies, which arose from biotechnology innovation projects with a focus on sustainability. The 
methodology used in this work is content analysis, applied to the texts and reports of businesses having 
this type of profile in order to discover similarities and establish relationships. These examples may 
serve as a foundation for providing new opportunities for biotechnological and sustainable enterprises. 
© 2018, Allied Business Academies. All rights reserved. 
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A Multistakeholder Approach for the Optimal Planning of Sustainable  
Energy Systems 

Sánchez-Bautista A.D.F., Santibañez-Aguilar J.E., Fuentes-Cortés L.F., Flores-Tlacuahuac A.,  
Ponce-Ortega J.M. 

Article 

This paper presents a mathematical programming model for the optimal planning of an integrated 
system for producing fuels and biofuels considering the interaction with facilities capable of capturing 
emissions from biorefineries and refineries and receiving a monetary benefit; these facilities can be 
named eco-industries or forest plantations. The proposed approach is formulated as a 
multistakeholder scheme to consider the benefits and effects in each one of the involved supply chain 
entities and to determine how the interactions between the different stakeholders take place. The 
proposed approach takes into account the profit of biorefineries, refineries, and forest plantations as 
well as the emissions and jobs generated in each one of the involved entities. Additionally, it considers 
local and imported raw materials to satisfy the energy demand. Also, the approach considers features 
such as the project lifetime; the availability of resources; the amount and type of products that should 
be produced; and the allocation and capacity of the refineries, biorefineries, and forest plantations. 
The mathematical approach was applied to a nationwide case study for Mexico, considering the 
creation of new jobs, overall emissions, and net profit as main objectives. © 2018 American Chemical 
Society. 
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A new configuration of 2 electromagnetic power generators for mechanical 
energy conversion by spinning a ferrite magnet in flat form 

Torres-Sánchez E., Ponce P., Molina A. 
Article 

Two electromagnetic power generators were designed and built with the purpose of creating a safe, 
noncarbon emitting, and long-lasting source of energy. Prototype A has 20 coils and B has 10 coils. 
Each one has 2 flywheels, a second-hand ferrite magnet that spins over the horizontal plane (lateral 
axis), and neodymium magnets (NdFeB). A literature review is provided covering the origins of the first 
direct current generators up to the most widely used contemporary alternating current power 
generators, comparing them with both prototypes. These were compared with each other to 
determine which performs better by making mathematical projections and checking them 
experimentally. The prototypes are based on an innovative configuration for mechanical energy 
conversion, which supplies power every time the system is in motion. The harvested energy has shown 
results—in terms of output power, power density, and specific power—which depend on several 
factors, such as the mechanical force induced and the period of time they remain spinning by the 
flywheels. The different parameters of the systems, which include connections, structure details, 
spinning plane, experimental results, and materials, are specified. Advantages and disadvantages are 
also analyzed, including some immediate real-life applications. The designs have been improved by 
changing the shape of the coils and magnets as a whole to create enduring power systems. Copyright 
© 2017 John Wiley & Sons, Ltd. 
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A new methodology to determine typical driving cycles for the design of 
vehicles power trains 

Huertas J.I., Díaz J., Cordero D., Cedillo K. 
Article 

Driving cycles currently available cannot be used for the eco-design of vehicles power trains because 
those cycles do not describe local driving patterns. The main difficulty in obtaining a representative 
driving cycle is the lack of a repeatable and reproducible methodology to ensure that the resulting 
cycle is representative of local conditions. We developed a methodology to address this need, based 
on simultaneous data of speed, altitude, fuel consumption and tail pipe emissions. The methodology 
consists of three steps: (i) route selection; (ii) obtaining a representative sample of real cycles from 
vehicles driven in the region of interest; (iii) identification of the typical driving cycle as the one out of 
the real cycles sampled, whose characteristic parameters have the minimum weighted differences 
with respect to the average values of all cycles sampled. This method does not require the 
measurement of fuel consumption nor the emission of pollutants. However, by following this method, 
a vehicle that reproduces the resulting cycle exhibits a fuel consumption, and tailpipe emissions similar 
to the average of these variables shown by the entire population of vehicles with the same technology 
being driven in that region. We applied it to a fleet of 15 buses of the same technology covering the 
same routes over 8 months, in an area of high altitude with flat and hilly terrain. Measured fuel 
consumption and tailpipe emissions for the resulting driving cycle were within the 4% of difference 
with respect to the average values of all cycles sampled. © 2017, Springer-Verlag France. 

Huertas J.I., Díaz J., Cordero D., Cedillo K., (2018). A new methodology to determine typical driving cycles for the design of 
vehicles power trains. International Journal on Interactive Design and Manufacturing, Vol. 12, pp. 319-326. ISSN: 19552513



A novel approach to statistical-dynamical downscaling for long-term wind 
resource predictions 

Chávez-Arroyo R., Fernandes-Correia P., Lozano-Galiana S., Sanz-Rodrigo J., Amezcua J., Probst O. 
Article 

A new method for the long-term prediction of the wind resource based on the concept of statistical-
dynamical downscaling is presented. This new approach uses mean sea level pressure maps from 
global reanalysis data (National Centers for Environmental Prediction Department of Energy 
Atmospheric Model Intercomparison Project (NCEP-DOE AMIP-II)) and image processing techniques to 
identify a synthetic reference period which optimally matches the corresponding long-term maps. Four 
different image processing techniques, averaged into one image similarity error index, are used to 
evaluate image similarity. A representative set of days is selected by requiring the error index to be 
minimal. Validation of representativeness in terms of the wind resource for the Iberian domain is 
performed against 10 years of measured wind data from Navarra (Spain), as well as mesoscale 
simulations of the Iberian Peninsula. The new approach is shown to outperform not only the industry-
standard method but also other recently proposed methods in its capability to achieve mesoscale level 
representativeness. A particular advantage of the new method is its capability of simultaneously 
providing a representative period for all potential wind farm sites located within large regional 
domains without requiring re-running of the method for different candidate sites. © 2017 Royal 
Meteorological Society 
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A Novel Discrete-time Nonlinear Model Predictive Control Based on  
State Space Model 

Sotelo C., Favela-Contreras A., Beltrán-Carbajal F., Dieck-Assad G., Rodríguez-Cañedo P., Sotelo D. 
Article 

This paper proposes a novel finite dimensional discrete-time Nonlinear Model Predictive Control. This 
technique is based on discrete-time state-space models, Taylor series expansion for prediction and 
performance index optimization. Furthermore, the technique extends the concept of the Lie derivative 
for the discrete time case using Euler backwards method. The performance validation for the discrete-
time Nonlinear Model Predictive Control uses the simulation of a single-link flexible joint robot and the 
inverted pendulum. Comparison of the proposed finite dimensional discrete-time Nonlinear Model 
Predictive Control technique with Feedback Linearization Control is also discussed. Analytical and 
numerical results show excellent performances for both, the single-link flexible joint and inverted 
pendulum controllers using the proposed discrete-time Nonlinear Model Predictive Control technique. 
© 2018, Institute of Control, Robotics and Systems and The Korean Institute of Electrical Engineers and 
Springer-Verlag GmbH Germany, part of Springer Nature. 
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A novel method for bioethanol production using immobilized yeast cells in 
calcium-alginate films and hybrid composite pervaporation membrane 

Santos E.L.I., Rostro-Alanís M., Parra-Saldívar R., Alvarez A.J. 
Article 

Fermentation of sugar for production of ethanol was carried out using Saccharomyces cerevisiae cells 
immobilized in calcium alginate films. Thin films of calcium alginate casted on a microchannel surface 
were used instead of the typical spherical bead configuration. Yeast immobilized on alginate films 
produced a higher ethanol yield than free yeast cells under the same fermentation conditions. Also, a 
silicalite-1/poly dimethyl siloxane composite pervaporation membrane was synthesized for ethanol 
separation, and characterized with flux and separation factor. The composite membrane synthesized 
with a 3–1 ratio of silicalite-1 to poly dimethyl siloxane showed promising results, with a flux of 140.6 
g/m2 h ± 19.3 and a separation factor of 37.52 ± 3.55. Thus, the performance of both the alginate film 
with immobilized cells and the customized hybrid membrane suggests they could have an interesting 
potential application in an integrated reaction-separation device for the production and purification 
of bioethanol. © 2017 Elsevier Ltd 
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A novel method to detect the Mexican founder mutation BRCA1 ex9-12del 
associated with breast and ovarian cancer using quantitative polymerase chain 

reaction and TaqMan® probes 

Martínez-Treviño D.A., León-Cachón R.B.R., Villarreal-Garza C., Méndez D.A.Y., Aguilar-Martínez E., 
Barrera-Saldaña H.A. 

Article 

In 2015, according to the National Institute of Statistics and Geography (INEGI), malignant breast 
tumors were the first cause of cancer fatality in women (6,273 fatalities) in Mexico, whereas 2,793 
fatalities in women were due to ovarian cancer. A total of 5-10% of breast cancer and 10-15% of 
ovarian cancer cases are caused by a hereditary breast-ovarian cancer syndrome, with mutations 
predominantly identified in the BRCA1 and BRCA2 genes. Recently, the Mexican founder mutation 
BRCA1 ex9-12del was identified (deletion of exons 9-12 with recombination between introns 8-12). 
This is the most frequently reported mutation in hereditary breast/ovarian cancer in Mexico. Current 
detection methods include end-point polymerase chain reaction (PCR) and Multiplex Ligation-
dependent Probe Amplification (MLPA). In the present study a cheap, sensitive and fast detection 
method was developed based on quantitative PCR and two TaqMan® probes, one to detect the 
deletion (recombination region between introns 8 and 12), and the other one a region from exon 11. 
With this assay, 90 samples were able to be analyzed in 2 h using 2.5 ng of DNA/reaction at a cost of 
~2-3 USD. This method is capable of detecting positive samples for DNA deletion and excluding 
negative ones. Therefore, the method proposed may be a useful high-throughput diagnostic option 
that could be useful in future association or prevalence studies that use large populations. © 2018 
Spandidos Publications. All rights reserved. 
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A QUBO formulation of the stereo matching problem for D-Wave  
quantum annealers 

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

In this paper, we propose a methodology to solve the stereo matching problem through quantum 
annealing optimization. Our proposal takes advantage of the existing Min-Cut/Max-Flow network 
formulation of computer vision problems. Based on this network formulation, we construct a quadratic 
pseudo-Boolean function and then optimize it through the use of the D-Wave quantum annealing 
technology. Experimental validation using two kinds of stereo pair of images, random dot stereograms 
and gray-scale, shows that our methodology is effective. © 2018 by the authors. 
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A real option based model for the valuation of patent protected technological 
innovation projects 

Hernández-García R.D., Güemes-Castorena D., Ponce-Jaramillo I.E. 
Article 

Decision Tree Analysis and Internal Rate of Return, do not properly consider uncertainty and flexibility, 
which are crucial for both valuating a project and the related decision-making process. Usually, 
uncertainty and managerial flexibility have been regarded as a factor that needs to be reduced; 
nevertheless, Real Option analysis recognizes that both may generate value, since both allow managers 
to decide on the investment on a project as time unfolds. This research proposes the development of 
a model and a tool based on real options that supports decision-makers in the valuation process of 
uncertain projects. The model originally developed by Schwartz and later adapted and modified by 
Ernst et al. is used as a baseline for the tool. The objective is to develop an easier-to-use-tool for 
decision-makers to valuate patent protected technological innovation projects which uses fewer 
variables than the actual model. The expected users are Technology Transfer Offices, which can 
support the decision-making process of investing on risky projects for its further commercialization. 
The main results of the model are the probability distribution of the project value and the percentage 
of times that profit is generated, which are critical factors when deciding to invest in a technological 
project. © 2018 Elsevier Ltd 
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A rust fungal effector binds plant DNA and modulates transcription 

Ahmed M.B., Santos K.C.G., Sanchez I.B., Petre B., Lorrain C., Plourde M.B., Duplessis S.,  
Desgagné-Penix I., Germain H. 

Article 

The basidiomycete Melampsora larici-populina causes poplar rust disease by invading leaf tissues and 
secreting effector proteins through specialized infection structures known as haustoria. The 
mechanisms by which rust effectors promote pathogen virulence are poorly understood. The present 
study characterized Mlp124478, a candidate effector of M. larici-populina. We used the models 
Arabidopsis thaliana and Nicotiana benthamiana to investigate the function of Mlp124478 in plant 
cells. We established that Mlp124478 accumulates in the nucleus and nucleolus, however its nucleolar 
accumulation is not required to promote growth of the oomycete pathogen Hyaloperonospora 
arabidopsidis. Stable constitutive expression of Mlp124478 in A. thaliana repressed the expression of 
genes involved in immune responses, and also altered leaf morphology by increasing the waviness of 
rosette leaves. Chip-PCR experiments showed that Mlp124478 associats'e with the TGA1a-binding 
DNA sequence. Our results suggest that Mlp124478 exerts a virulence activity and binds the TGA1a 
promoter to suppress genes induced in response to pathogen infection. © 2018, The Author(s). 
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A scheme for the simulation of networked agent systems modeled by timed 
hybrid Petri nets 

Gudiño-Mendoza B., López-Mellado E., Aguayo-Lara E. 
Article 

A novel scheme for simulating networked agent systems is presented. In this approach, the system is 
composed of identical communicating agents, which have multi-role capabilities in such a manner that 
they can perform diverse tasks, according to a given execution context. The agent’s behavior is 
modeled using a timed hybrid Petri net (THPN) whose evolution, valid for all the agents, is computed 
off-line using Matlab. The agents are interconnected and simulated in a Java platform using the JADE 
middle-ware. © The Author(s) 2017. 
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A solitary presentation of panniculitis in a patient with a history  
of breast cancer 

Garcia-Hernandez I., Lopez-Garcia C.A., Cardona - Huerta S., Ortiz-Lopez R., Tamez Salazar J.J., 
Canavati Marcos M., Esteban-Zubero E., Verdin Gonzalez D., Monroig-Bosque P.D.C.,  

Gomez-Macias G.S. 
Article 

Introduction: Panniculits presents as an inflammation of the subcutaneous adipose tissue of the skin. 
In breast, panniculitis is very rare and is usually a manifestation of underlying inflammatory conditions. 
The typical presentation is palpable tender nodules, which in cases of breast panniculitis, triggers an 
extensive work up to exclude a malignancy. Herein we present a case of septal and lobar panniculitis 
in a female with clinical history of invasive ductal carcinoma. Presentation of the case: A 52-year old 
female with past medical history of invasive breast carcinoma 5 years prior to the presentation. The 
patient's chief complaint was a 1-year history of a subcutaneous nodular lesion on her left breast. A 
core biopsy of the firm nodule showed marked inflammation of the breast. A second skin biopsy 
showed an abundant chronic inflammatory infiltrate, with lymphocytic vasculitis and neuritis, 
suggestive of an underlying autoimmune process. Discussion: Subcutaneous panniculitis with or 
without vasculitis is a rare condition when presenting in the breast. Panniculitis can mimic malignancy 
and thus, it is important to differentially diagnose it from breast carcinoma. Histologically, it is classified 
in lobular and septal lymphocytic panniculitis depending on specific diagnostic characteristics. 
Conclusion: Panniculitis of the breast is a rare condition that needs to be included in the differential 
diagnosis of subcutaneous breast masses. In all cases, but specifically in females with history of breast 
cancer, panniculitis still should be thought of as a possibility, and imaging as well as other diagnostic 
techniques can aid in making the correct diagnosis. © 2018 The Author(s) 
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A statistical background modeling algorithm for real-time pixel classification 

Acevedo-Ávila R., González-Mendoza M., Garcia-Garcia A. 
Article 

This paper introduces a statistical background pixel classifier intended for real-time and low-resource 
implementation. The algorithm works within a smart video surveillance application aimed to detect 
unattended objects in images with fixed backgrounds. The algorithm receives an input image and 
builds an initial background model based on image statistics. Using this information, the algorithm 
identifies new objects that do not belong to the original image. The algorithm categorizes image pixels 
in four possible classes: shadows, midtones, highlights and foreground pixels. The classification stage 
produces a binary mask where only objects of interest are shown. The pixel classifier processes Quarter 
VGA (320 x 240) gray-scale images at a nomial processing rate of 30 frames per second. Higher 
resolutions such as VGA (640 x 480) have been also tested. We compare results with traditional 
statistical background modeling methods. Our experiments demonstrate that our approach achieves 
successful background segmentation at a minimal resource consumption while maintaining realtime 
execution. © 2018 Instituto Politecnico Nacional. All rights reserved. 
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A strategic perspective on the implementation of inclusive businesses:  
The experience of Ecuadorian firms 

Arroyo P., Pesantes-Burgos V., Carrete L. 
Article 

This study analyses the viability of inclusive business models as a strategic corporate social 
responsibility (CSR) action with the potential to balance business and social objectives. A qualitative 
approach was used to gather information from leading Ecuadorian firms with visible CSR activities. The 
strategic CSR framework proposed by Burke and Logsdon was used to analyse whether the inclusive 
business models used by Ecuadorian firms qualify as strategic opportunities with dual benefits. The 
case analysis confirms that inclusive businesses are social initiatives that are also recognised as viable 
business opportunities. However, current projects reproduce the models of leading multinationals and 
provide only temporary strategic advantages and indeterminate social benefits that are subject to 
organisational outcomes. The strategic recommendations are compared with empirical accounts to 
outline a conceptual framework for the implementation and management of inclusive business 
projects. The framework is oriented towards the achievement of the full potential value of these 
models. Copyright © 2018 Inderscience Enterprises Ltd. 
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A study of the effects of advanced driver assistance systems alerts  
on driver performance 

Izquierdo-Reyes J., Ramirez-Mendoza R.A., Bustamante-Bello M.R. 
Article 

This paper deals with the application of interactive engineering through an electroencephalogram 
(EEG) to detect the level of distraction or concentration of drivers of automotive vehicles. In particular, 
for the case of alerts, signals or outputs emitted by an advanced driver assistance systems (ADAS) in 
the intelligent transportation systems context. To do that and based on the state-of-the-art, an 
experimental protocol to detect distraction by using EEG signals of driver has been developed. Finally, 
the goal is to detect if drivers paid attention on the road when different kinds of alerts are emitted by 
the ADAS. In terms of signal processing, the challenge was the noise level in EEG records due to quality 
of road that had some bumpers and potholes that add noise in records due to movements of drivers. 
With the proposed protocol, the efficiency and utility of ADAS can be evaluated by designers to create 
new adaptable cabins to provide the driver a better driving environment reducing distractions 
according to the neurological profile. New perspectives and discussion are formulated in this paper, 
for example, to enhance the interactive design of the automotive vehicle cabins. © 2017, Springer-
Verlag France. 
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A study of the sensitivity of sequence stacking strategies for the storage 
location assignment problem for out-bound containers in a maritime terminal 

Guerra-Olivares R., Smith N.R., González-Ramírez R.G., Cárdenas-Barrón L.E. 
Article 

Recently, a new approach to solve the outbound container location problem motivated by the 
Shanghai maritime terminals was published. This approach addresses the problem by decomposing it 
into two stages. The first stage is a mathematical programming model and the second stage is a 
heuristic algorithm whose objective is to minimize the total reshuffle movements executed during the 
loading operation. That study reports that the diagonal stacking configuration provides the best 
performance. Conversely, this paper documents the results of a study to observe the performance of 
the various staking strategies under different conditions that can occur regularly in real ports. The 
parameters that are varied are the number of tiers in each stack, the number of container weight 
levels, and the permitted bay utilization. The results show that although the diagonal stacking strategy 
does provide the best performance under some conditions, it does not yield the best performance in 
other parameter combinations. The horizontal strategy is found to perform best for most of the 
parameter combinations considered in this study. © 2018, The Society for Reliability Engineering, 
Quality and Operations Management (SREQOM), India and The Division of Operation and 
Maintenance, Lulea University of Technology, Sweden. 
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A subject-specific kinematic model to predict human motion in exoskeleton-
assisted gait 

Torricelli D., Cortés C., Lete N., Bertelsen Á., Gonzalez-Vargas J.E., Del-Ama A.J., Dimbwadyo I., 
Moreno J.C., Florez J., Pons J.L. 

Article 

The relative motion between human and exoskeleton is a crucial factor that has remarkable 
consequences on the efficiency, reliability and safety of human-robot interaction. Unfortunately, its 
quantitative assessment has been largely overlooked in the literature. Here, we present a methodology 
that allows predicting the motion of the human joints from the knowledge of the angular motion of 
the exoskeleton frame. Our method combines a subject-specific skeletal model with a kinematic model 
of a lower limb exoskeleton (H2, Technaid), imposing specific kinematic constraints between them. To 
calibrate the model and validate its ability to predict the relative motion in a subject-specific way, we 
performed experiments on seven healthy subjects during treadmill walking tasks. We demonstrate a 
prediction accuracy lower than 3.5° globally, and around 1.5° at the hip level, which represent an 
improvement up to 66% compared to the traditional approach assuming no relative motion between 
the user and the exoskeleton. Copyright © 2018 Torricelli, Cortés, Lete, Bertelsen, Gonzalez-Vargas, 
del-Ama, Dimbwadyo, Moreno, Florez and Pons. 
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A survey on stereo vision-based autonomous navigation for multi-rotor MUAVs 

Sanchez-Rodriguez J.-P., Aceves-Lopez A. 
Article 

This paper presents an overview of the most recent vision-based multi-rotor micro unmanned aerial 
vehicles (MUAVs) intended for autonomous navigation using a stereoscopic camera. Drone operation 
is difficult because pilots need the expertise to fly the drones. Pilots have a limited field of view, and 
unfortunate situations, such as loss of line of sight or collision with objects such as wires and branches, 
can happen. Autonomous navigation is an even more difficult challenge than remote control 
navigation because the drones must make decisions on their own in real time and simultaneously build 
maps of their surroundings if none is available. Moreover, MUAVs are limited in terms of useful 
payload capability and energy consumption. Therefore, a drone must be equipped with small sensors, 
and it must carry low weight. In addition, a drone requires a sufficiently powerful onboard computer 
so that it can understand its surroundings and navigate accordingly to achieve its goal safely. A 
stereoscopic camera is considered a suitable sensor because of its three-dimensional (3D) capabilities. 
Hence, a drone can perform vision-based navigation through object recognition and self-localise inside 
a map if one is available; otherwise, its autonomous navigation creates a simultaneous localisation and 
mapping problem. Copyright © Cambridge University Press 2018. 
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Accuracy of Markerless 3D Motion Capture Evaluation to Differentiate between 
On/Off Status in Parkinson's Disease after Deep Brain Stimulation 

Martinez H.R., Garcia-Sarreon A., Camara-Lemarroy C., Salazar F., Guerrero-González M.L. 
Article 

Background. Body motion evaluation (BME) by markerless systems is increasingly being considered as 
an alternative to traditional marker-based technology because they are faster, simpler, and less 
expensive. They are increasingly used in clinical settings in patients with movement disorders; 
however, the wide variety of systems available makes results conflicting. Research Question. The 
objective of this study was to determine whether a markerless 3D motion capture system is a useful 
instrument to objectively differentiate between PD patients with DBS in On and Off states and controls 
and its correlation with the evaluation by means of MDS-UPDRS. Methods. Six PD patients who 
underwent deep brain stimulation (DBS) bilaterally in the subthalamic nucleus were evaluated using 
BME and the Unified Parkinson's Disease Rating Scale (UPDRS-III) with DBS turned On and Off. BME of 
16 different movements in six controls paired by age and sex was compared with that in PD patients 
with DBS in On and Off states. Results. A better performance in the BME was correlated with a lower 
UPDRS-III score. There was no statistically significant difference between patients in Off and On states 
of DBS regarding BME. However, some items such as left shoulder flexion (p=0.038), right shoulder 
rotation (p=0.011), and left trunk rotation (p=0.023) were different between Off patients and healthy 
controls. Significance. Kinematic data obtained with this markerless system could contribute to 
discriminate between PD patients and healthy controls. This emerging technology may help to clinically 
evaluate PD patients more objectively. © 2018 Hector R. Martinez et al. 

Martinez H.R., Garcia-Sarreon A., Camara-Lemarroy C., Salazar F., Guerrero-González M.L., (2018). Accuracy of Markerless 
3D Motion Capture Evaluation to Differentiate between On/Off Status in Parkinson's Disease after Deep Brain Stimulation. 
Parkinson's Disease, Vol. 2018, ISSN: 20420080



ACE, APOA5, and MTP Gene Polymorphisms Analysis in Relation to Triglyceride 
and Insulin Levels in Pediatric Patients 

Carranza-González L., León-Cachón R.B.R., González-Zavala M.A., Ríos-Ibarra C., Morlett-Chávez J., 
Sánchez-Domínguez C., Cepeda-Nieto A., Salinas-Santander M. 

Article 

Background and Aims: Obesity is a complex, chronic, and multifactorial disease that has become a 
major, and worldwide, public health problem contributing to an increased number of pathologies, 
including type 2 diabetes, cardiovascular disease, hyperlipidemia, and metabolic syndrome, thus 
suggesting a commolon origin. A diet high in sugar and fats coupled with a sedentary lifestyle has a 
major role in the development of obesity. However, the genetic background has also been associated 
with body fat accumulation. The aim of this study was to assess the effect ofACE-rs4646994, APOA5-
rs662799, and MTP-rs1800591 gene polymorphisms on clinical and biochemical parameters and to 
evaluate the association with body phenotypes in children and adolescent population of Saltillo, 
Coahuila, Mexico. Methods: Anthropometric, clinical, biochemical parameters and BMI were obtained 
from 405 children and adolescents. The BMI was used to determine the body phenotype. The 
rs4646994 gene polymorphism was determined by PCR, whereas rs662799 and rs1800591 were 
determined by PCR-RFLP. The obtained results were analyzed to determine their association of these 
single nucleotide polymorphisms with body phenotype and biochemical parameters. Results: TT 
genotype for APOA5-rs662799 was associated with increased levels of HDL-C in the analyzed 
population (p <0.05). The ACErs4646994gene polymorphism is associated with high Insulin levels, 
HOMAIR index, and triglyceride levels, mainly when presenting a I/I genotype (p <0.05). Conclusion: 
The polymorphic allele of the ACE gene is capable of modulating triglyceride levels, insulin levels and 
HOMA-IR index in the evaluated population; it must be highlighted that this has not been reported in 
other studied populations elsewhere. © 2018 IMSS 
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Achievement of low-density lipoprotein cholesterol goals in 18 countries 
outside Western Europe: The International ChoLesterol management Practice 

Study (ICLPS) 

Danchin N., Almahmeed W., Al-Rasadi K., Azuri J., Berrah A., Cuneo C.A., Karpov Y., Kaul U., 
Kayıkçıoğlu M., Mitchenko O., Ruiz A.J., Aguilar Salinas C.A., Santos R.D., Mercier F., Blom D., for the 

ICLPS Investigators 
Article 

Background: Little is known about the achievement of low density lipoprotein cholesterol (LDL-C) 
targets in patients at cardiovascular risk receiving stable lipid-lowering therapy (LLT) in countries 
outside Western Europe. Methods: This cross-sectional observational study was conducted in 452 
centres (August 2015−August 2016) in 18 countries in Eastern Europe, Asia, Africa, the Middle East and 
Latin America. Patients (n = 9049) treated for ≥3 months with any LLT and in whom an LDL-C 
measurement on stable LLT was available within the previous 12 months were included. Results: The 
mean±SD age was 60.2 ± 11.7 years, 55.0% of patients were men and the mean ± SD LDL-C value on 
LLT was 2.6 ± 1.3 mmol/L (101.0 ± 49.2 mg/dL). At enrolment, 97.9% of patients were receiving a statin 
(25.3% on high intensity treatment). Only 32.1% of the very high risk patients versus 51.9% of the high 
risk and 55.7% of the moderate risk patients achieved their LDL-C goals. On multivariable analysis, 
factors independently associated with not achieving LDL-C goals were no (versus lower dose) statin 
therapy, a higher (versus lower) dose of statin, statin intolerance, overweight and obesity, female sex, 
neurocognitive disorders, level of cardiovascular risk, LDL-C value unknown at diagnosis, high blood 
pressure and current smoking. Diabetes was associated with a lower risk of not achieving LDL-C goals. 
Conclusions: These observational data suggest that the achievement of LDL-C goals is suboptimal in 
selected countries outside Western Europe. Efforts are needed to improve the management of 
patients using combination therapy and/or more intensive LLTs. © 2018, The European Society of 
Cardiology 2018. 
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Active learning to develop motor skills and teamwork 

Aristizabal-Almanza J.L., Ramos-Monobe A., Chirino-Barceló V. 
Article 

This action-research project was conducted to determine how the use of principles of active learning, 
specifically collaboration, had an effect on psychomotor performance and achievement in teamwork. 
The research setting included 20 students of first grade from a private school located in Bogota, 
Colombia. The students were selected through not randomized sampling based on criteria. The 
methodological process included observation, interviews, and a scale based on standardized tests to 
measure skills; the latter was applied before and after the intervention. Data analysis was performed 
using a triangulation of qualitative data, and through comparative analysis of the initial and final 
student profile for quantitative inputs. The results showed that, after the intervention with 
collaborative techniques based on action learning, students achieved a positive variation in their 
performance. Being part of a team positively affected the achievement of the objectives. Systematical 
reflection on their practices fostered their capacity to identify strengths and weaknesses to build 
knowledge in interaction with others. Knowledge construction was nurtured based in their previous 
experiences. Students showed more accountability and self-directed learning behaviors, according to 
their age. Overall the experience showed the importance of research and innovation in the classroom 
in order to provide meaningful data, so teachers and researchers can engage in providing learning 
experiences based in active learning. © 2018 Universidad Nacional. All rights reserved. 
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Adaptive dynamical tracking control under uncertainty of shunt DC motors 

Beltran-Carbajal F., Tapia-Olvera R., Lopez-Garcia I., Guillen D. 
Article 

A new adaptive velocity trajectory tracking control scheme for nonlinear shunt DC electric motors 
subjected to unmeasurable variable load torque and parametric uncertainty is proposed. Artificial 
neural networks and dynamical tracking error compensators are synergically combined to avoid 
dependence on detailed mathematical models of uncertain nonlinear systems and significantly 
improve the controller robustness and efficiency. The introduced robust tracking control approach can 
efficiently adapt to diverse uncertain operating scenarios. A priori knowledge or real-time estimation 
of disturbances and system parameters are unnecessary. The proposed output feedback dynamical 
tracking control can be extended to a wide class of controllable electric power systems operating under 
uncertainty. Analytical and numerical results prove the robust and efficient performance of the 
dynamical tracking control. © 2018 Elsevier B.V. 
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Additive manufacturing in healthcare 

Rodríguez-Salvador M., Garcia-Garcia L.A. 
Article 

The presence of additive manufacturing (AM), in particular 3D printing, is relatively young, but dynamic 
field that is changing the face of many sectors. Additive production technologies provide wide 
opportunities for the creation of complex and personalized products and the reduction of time, labor, 
and other expenses. This paper will focus on AM in healthcare and identify the main areas for its 
application and the most popular materials. The period under analysis is from January 2005 to April 
2015. The analysis involved an iterative search to establish the best queries for retrieving data and a 
patent analysis. The obtained results were assessed by experts in the field. Through this research, three 
main applications were identified with dental prosthetics being the most prolific. A wide range of 
materials were identified, where plastics predominate. Polyethylene was most frequently patented for 
vascular grafts and tendon replacements, while ceramics were found to be the most useful material 
for dental applications. Only a few patents disclosed the use of metals, titanium being the most 
prevalent. This research provides valuable insights for the advancement of additive manufacturing in 
healthcare applications. © 2018 National Research University, Higher School of Econoimics. All rights 
reserved. 
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Adhesion and mechanical properties of Ti films deposited by DC  
magnetron sputtering 

Vega-Morón R.C., Rodríguez Castro G.A., Melo-Máximo D.V., Méndez-Méndez J.V., Melo-Máximo L., 
Oseguera-Peña J.E., Meneses-Amador A. 

Article 

Titanium films were deposited on AISI 316L stainless steel substrates by D.C. unbalanced magnetron 
sputtering, the substrate temperature and deposition time were changed. In this study, the structural 
characterization was conducted by scanning electronic microscopy (SEM), spectroscopic ellipsometry 
(SE), X-ray diffraction (XRD) and atomic force microscopy (AFM). Furthermore, mechanical properties 
were obtained by nanoindentation. Adhesion and wear behavior were evaluated through progressive 
load scratch test (PLST) and pin-on-disk test, respectively. Titanium films thicknesses within a range of 
2.5–4.2 μm were obtained, different XRD Ti peaks such as (002), (102) and (103) were identified. Values 
estimated for hardness were between 7.2 and 8.4 GPa, and for Young's modulus they were 126–162 
GPa. Tensile cracks, compressive and gross spallation failure mechanisms were found with scratch 
tests. Preferred oriented sample only showed cracks, with a critical load of 2.6 N, and exhibited a better 
wear ratio (~1.5 × 10−4), which is about two times better than substrate steel. This study provides 
evidence of how a preferred oriented Ti (002) film exhibits better hardness, adhesion and wear 
properties. © 2018 Elsevier B.V. 
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Adipsin, MIP-1b, and IL-8 as CSF Biomarker Panels for ALS Diagnosis 

Gonzalez-Garza M.T., Martinez H.R., Cruz-Vega D.E., Hernandez-Torre M., Moreno-Cuevas J.E. 
Article 

Amyotrophic lateral sclerosis (ALS) is an aggressive neurodegenerative disorder that selectively attacks 
motor neurons in the brain and spinal cord. Despite important advances in the knowledge of the 
etiology and progression of the disease, there are still no solid grounds in which a clinician could make 
an early objective and reliable diagnosis from which patients could benefit. Diagnosis is difficult and 
basically made by clinical rating scales (ALSRs and El Escorial). The possible finding of biomarkers to aid 
in the early diagnosis and rate of disease progression could serve for future innovative therapeutic 
approaches. Recently, it has been suggested that ALS has an important immune component that could 
represent either the cause or the consequence of the disease. In this report, we analyzed 19 different 
cytokines and growth factors in the cerebrospinal fluid of 77 ALS patients and 13 controls by decision 
tree and PanelomiX program. Results showed an increase of Adipsin, MIP-1b, and IL-6, associated with 
a decrease of IL-8 thresholds, related with ALS patients. This biomarker panel analysis could represent 
an important aid for diagnosis of ALS alongside the clinical and neurophysiological criteria. 
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Adsorptive removal of emerging pollutants from groundwater by using 
modified titanate nanotubes 

Orona-Návar C., García-Morales R., Rubio-Govea R., Mahlknecht J., Hernandez-Aranda R.I.,  
Ramírez J.G., Nigam K.D.P., Ornelas-Soto N. 

Article 

The increasing presence of chemicals and pharmaceuticals in rivers, lakes, and groundwater among 
others, represents a latent threat both to ecosystems and to human health. Conventional treatment 
methods for water hardly eliminate these pollutants, which are usually dissolved in low concentrations 
(μgL-1 or ngL-1). Therefore, the use of nanomaterials represents a viable alternative to eliminate them. 
Titanate nanotubes have been successfully used in adsorption of organic dyes as well as heavy metals, 
however, their use as an adsorbent of pharmaceuticals and other organic pollutants has been scarcely 
studied. In this work, unmodified titanate nanotubes as well as modified titanate nanotubes by using 
a surfactant, were synthesized and characterized to study the adsorption of six organic pollutants of 
interest through first and second order kinetic models, as well as, adsorption isotherms of Freundlich 
and Langmuir. The synthesized nanotubes showed good efficiency for the adsorption of persistent 
organic compounds, reaching a maximum adsorption percentage of 83%, 78%, 54%, 43%, 30% and 
47% for 2,4,6-trichlorophenol, oxytetracycline, 2,4-dichlorophenol, tolazamide, captopril, and 
metformin respectively. Moreover, removal of pollutants was also successfully carried out in 
groundwater samples. © 2018 Elsevier Ltd. 
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Advanced driver monitoring for assistance system (ADMAS): Based on 
emotions 

Izquierdo-Reyes J., Ramirez-Mendoza R.A., Bustamante-Bello M.R., Navarro-Tuch S., Avila-Vazquez R. 
Article 

The present study aimed to introduce an approach to implement facial analysis on monitoring driver 
emotional status in real time. For this purpose, an experimental setup had been performed based on 
commercial technologies. Such experimental protocol includes the main variables involved in driving 
and how those variables influence in the driver performance. The goal of the experimental design was 
to detect which emotions of the driver s face are present during driving and how those emotions can 
be changed in presence of stimuli from a passive advanced driver for assistance systems (ADAS). 
Finally, the idea is to investigate if the driver performance changes when some external stimuli are 
applied as hazards are reported to the driver. The experimental results suggest that the ADAS is not 
sufficient to enhance the driver’s performance. As a result, the authors propose a new framework for 
driver assistance systems based on driver state, especially emotions: advanced driver monitoring for 
assistance systems (ADMAS), refer to Fig. 1. With ADMAS implementation security and intelligence can 
be provided to a car and thus help to reduce traffic accidents. © 2016, Springer-Verlag France. 
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Akkermansia muciniphila as a model case for the development of an improved 
quantitative RPA microbiome assay 

Goux H.J., Chavan D., Crum M., Kourentzi K., Willson R.C. 
Article 

Changes in the population levels of specific bacterial species within the gut microbiome have been 
linked to a variety of illnesses. Most assays that determine the relative abundance of specific taxa are 
based on amplification and sequencing of stable phylogenetic gene regions. Such lab-based analysis 
requires pre-analytical sample preservation and storage that have been shown to introduce biases in 
the characterization of microbial profiles. Recombinase polymerase amplification (RPA) is an 
isothermal nucleic acid amplification method that employs commercially available, easy-to-use freeze-
dried enzyme pellets that can be used to analyze specimens rapidly in the field or clinic, using a 
portable fluorometer. Immediate analysis of diverse bacterial communities can lead to a more 
accurate quantification of relative bacterial abundance. In this study, we discovered that universal 
bacterial 16S ribosomal DNA primers give false-positive signals in RPA analysis because manufacturing 
host Escherichia coli DNA is present in the RPA reagents. The manufacturer of RPA reagents advises 
against developing an RPA assay that detects the presence of E. coli due to the presence of 
contaminating E. coli DNA in the reaction buffer (www.twistdx.co.uk/). We, therefore, explored four 
strategies to deplete or fragment extraneous DNA in RPA reagents while preserving enzyme activity: 
metal-chelate affinity chromatography, sonication, DNA cleavage using methylation-dependent 
restriction endonucleases, and DNA depletion using anti-DNA antibodies. Removing DNA with anti-
DNA antibodies enabled the development of a quantitative RPA microbiome assay capable of 
determining the relative abundance of the physiologically-important bacterium Akkermansia 
muciniphila in human feces. © 2018 Goux, Chavan, Crum, Kourentzi and Willson. 
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Alerta Rosa: Novel Alert and Navigation Breast Cancer Program in Nuevo Leon, 
Mexico, for Reducing Health System Interval Delays 

Mireles-Aguilar T., Tamez-Salazar J., Muñoz-Lozano J.F., Lopez-Martinez E.A., Romero C.,  
Platas A., Villarreal-Garza C. 

Article 

Background: In Mexico, the median time between breast cancer (BC) symptom detection and 
treatment initiation is approximately 7 months. Alerta Rosa is a program that was developed with the 
intent of breaking down medical care barriers and reduce delays. Patients and Methods: Through 
several media campaigns, we reached out to patients with breast symptoms or abnormal imaging 
studies. Patients contacted our call center or Facebook page. A navigator recorded their main 
complaint and scheduled a medical consultation with a specialist. We prioritized patients according to 
clinical risk. Those diagnosed with BC were referred to their health affiliation unit for care. Results: To 
date, 656 patients have contacted our program. Median age was 44 years (range, 7–82). Patients 
reported becoming aware of Alerta Rosa mainly by word of mouth and TV. A total of 446 medical 
consultations were scheduled, and 309 patients attended their appointments. A biopsy procedure was 
solicited for 39 patients, and 22 were diagnosed with BC. Most patients had stage II (45%) or stage III 
(32%) disease. The median time from alert activation to treatment initiation was 33 days (range, 19–
56) and from first medical evaluation to treatment initiation was 28 days (range, 16–48). Conclusion: 
In low- or middle-income countries, where BC screening programs do not effectively reach the target 
population, it is crucial to focus efforts in identifying and prioritizing symptomatic patients or those 
with abnormal imaging studies to ultimately downstage BC. Alerta Rosa proved to be successful in 
reducing health system intervals and could be replicated and adapted for other limited resource 
settings. Implications for Practice: In countries such as Mexico, infrastructure and financial drawbacks 
limit the implementation of effective screening mammography programs. This article presents a novel 
and effective alternative to optimize resources and reduce health system intervals, so that patients in 
limited-resource settings can have access to prompt quality care. This strategy for early breast cancer 
detection focused efforts in prioritizing symptomatic women and those with abnormal breast imaging 
studies. This article presents novel information that will be useful for the development of effective 
early breast cancer detection with a focus on opportunistic rather than population-screening 
mammography in low-resource settings. © AlphaMed Press 2018 
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Algebraic modelling of a two level supply chain with defective items 

Seliaman M.E., Khan M., Cárdenas-Barrón L.E. 
Article 

M. Khan and M.Y. Jaber, Optimal inventory cycle in a two-stage supply chain incorporating imperfect 
items from suppliers. Int. J. Oper. Res. 10 (2011) 442-457, have addressed a two level supply chain of 
defective items. They compared three coordination mechanisms, i.e. cycle time; K-multiplier cycle 
time; and 2K-multiplier cycle time. This paper proposes a simpler algebraic solution for the K-multiplier 
cycle time mechanism without the use of differential calculus. The two level supply chain with 
defective items is illustrated with a numerical example. A sensitivity analysis is also provided. © 2018 
EDP Sciences, ROADEF, SMAI. 
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Aluminium valving and magneto-balloon mixing for rapid prediction of septic 
shock on centrifugal microfluidic platforms 

Aeinehvand M.M., Martins Fernandes R.F., Jiménez Moreno M.F., Lara Díaz V.J., Madou M., 
Martinez-Chapa S.O. 

Article 

Rapid and early diagnosis of sepsis is critical, as sepsis mortality increases by 8 % per each hour of delay 
in treatment. It has been recently shown that the quantification of soluble triggering receptors 
expressed on myeloid cells-1 (sTREM-1) can accurately predict sepsis and septic shock in infected 
neonates. To automate sTREM-1 ELISA on a microfluidic disc, we developed a novel active valving 
mechanism by adding an aluminium and a thin flexible film layer to the common plastic materials used 
for the disc fabrication. To enable rapid sepsis detection and prediction of septic shock, we employed 
an active microballoon-based flow reciprocation mechanism in centrifugal microfluidic platforms to 
accelerate the sTREM-1 immunoassay. The technique is called magneto-balloon mixing and provides 
one liquid reciprocation cycle per disc revolution and accelerates biomolecular reactions happening 
on the microfluidic disc, leading to the rapid detection of sTREM-1 by ELISA. The magneto-balloon 
enabled the reduction of the assay time for the detection of 60 pg/ml sTREM-1 (for sepsis detection) 
and 300 pg/ml (for septic shock prediction) from five hours to 75 min. Based on the aluminium valving 
and magneto-balloon mixing techniques, we developed an automated centrifugal microfluidic 
platform that enables rapid prediction of septic shock. © 2018 

Aeinehvand M.M., Martins Fernandes R.F., Jiménez Moreno M.F., Lara Díaz V.J., Madou M., Martinez-Chapa S.O., (2018). 
Aluminium valving and magneto-balloon mixing for rapid prediction of septic shock on centrifugal microfluidic platforms. 
Sensors and Actuators, B: Chemical, Vol. 276, pp. 429-436. ISSN: 9254005



An adaptive curvature-guided approach for the knot-placement problem  
in fitted splines 

Aguilar E., Elizalde H., Cárdenas D., Probst O., Marzocca P., Ramirez-Mendoza R.A. 
Article 

This paper presents an adaptive and computationally efficient curvature-guided algorithm for 
localizing optimum knot locations in fitted splines based on the local minimization of an objective error 
function. Curvature information is used to narrow the searching area down to a data subset where the 
local error function becomes one-dimensional, convex, and bounded, thus guaranteeing a fast 
numerical solution. Unlike standard curvature-guided methods, typically relying on heuristic rules, the 
novel method here presented is based on a phenomenological approach as the error function to be 
minimized represents geometrical properties of the curve to be fitted, consequently reducing case-
sensitivity issues and the possibility of defining spurious knots. A knot-readjustment procedure 
performed in the vicinity of a newly created knot has the ability of dispersing knots from otherwise 
highly knot-populated regions, a feature known to generate undesired local oscillations. The 
performance of the introduced method is tested against three other methods described in the 
literature, each handling the knot-placement problem via a different paradigm. The quality of the fitted 
splines for several datasets is compared in terms of the overall accuracy, the number of knots, and the 
computing efficiency. It is demonstrated that the novel algorithm leads to a significantly smaller knot 
vector and a much lower computing time, while preserving or improving the overall accuracy. © 2018 
by ASME. 
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An application of genetic algorithm and PSO in an inventory model for a single 
deteriorating item with variable demand dependent on marketing strategy and 

displayed stock level 

Bhunia A.K., Shaikh A.A., Dhaka V., Pareek S., Cárdenas-Barrón L.E. 
Article 

This paper deals with an inventory model applied to a single deteriorating item considering the impact 
of marketing decisions and displaced stock level on the demand. Partial backlogged shortages are 
allowed. Different scenarios have been investigated through analyzing the shop storage capacity and 
demand parameters. For each scenario, the corresponding problem has been formulated as a 
nonlinear mixed integer optimization problem and solved by a real coded genetic algorithm and a 
particle swarm optimization technique. To illustrate the inventory model, a numerical example has 
been solved and sensitivity analyses have been done numerically to study the effect of changes of 
different parameters on the optimal policies. © 2018 Sharif University of Technology. All rights 
reserved. 
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An efficient numerical method for quasi-static crack propagation in 
heterogeneous media 

Markov A., Kanaun S. 
Article 

The paper is devoted to the problem of slow crack growth in heterogeneous media. The crack is 
subjected to arbitrary pressure distribution on the crack surface. The problem relates to construction 
of the so-called equilibrium crack. For such a crack, stress intensity factors are equal to the material 
fracture toughness at each point of the crack contour. The crack shape and size depend on spatial 
distributions of the elastic properties and fracture toughness of the medium, and the type of loading. 
In the paper, attention is focused on the case of layered elastic media when a planar crack propagates 
orthogonally to the layers. The problem is reduced to a system of surface integral equations for the 
crack opening vector and volume integral equations for stresses in the medium. For discretization of 
these equations, a regular node grid and Gaussian approximating functions are used. For iterative 
solution of the discretized equations, fast Fourier transform technique is employed. An iteration 
process is proposed for the construction of the crack shape in the process of crack growth. Examples 
of crack evolution for various properties of medium and types of loading are presented. © 2018, 
Springer Science+Business Media B.V., part of Springer Nature. 
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An Improved Three-Stage Classifier for Activity Recognition 

Garcia-Ceja E., Brena R.F. 
Article 

Recently, Human Activity Recognition (HAR) has become an important research area because of its 
wide range of applications in several domains such as health care, elder care, sports monitoring 
systems, etc. The use of wearable sensors - specifically the use of inertial sensors such as 
accelerometers and gyroscopes - has become the most common approach to recognize physical 
activities because of their unobtrusiveness and ubiquity. Overall, the process of building a HAR system 
starts with a feature extraction phase and then a classification model is trained. In the work of Siirtola 
et al. is proposed an intermediate clustering step to find the homogeneous groups of activities. For the 
recognition step, an instance is assigned to one of the groups and the final classification is performed 
inside that group. In this work we evaluate the clustering-based approach for activity classification 
proposed by Siirtola with two additional improvements: automatic selection of the number of groups 
and an instance reassignment procedure. In the original work, they evaluated their method using 
decision trees on a sports activities dataset. For our experiments, we evaluated seven different 
classification models on four public activity recognition datasets. Our results with 10-fold Cross 
Validation showed that the method proposed by Siirtola with our additional two improvements 
performed better in the majority of cases as compared to using the single classification model under 
consideration. When using Leave One User Out Cross Validation (user independent model) we found 
no differences between the proposed method and the single classification model. © 2018 World 
Scientific Publishing Company. 
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An infinite-norm algorithm for joystick kinematic control of  
two-wheeled vehicles 

Said A., Davizón Y., Soto R., Félix-Herrán C., Hernández-Santos C., Espino-Román P. 
Article 

In this paper, we propose an algorithm based on the mathematical p-norm which has been applied to 
improve both the traction power and the trajectory smoothness of joystick-controlled two-wheeled 
vehicles. This algorithm can theoretically supply 100% of available power to each of the actuators if 
the infinity-norm is used, i.e., when the p-norm tends to infinity. Furthermore, a geometrical model 
using the radius of curvature has been developed to track the effect of the proposed algorithm on the 
vehicle’s trajectory. Findings in this research work contribute to the kinematic control and path 
planning algorithms for vehicles actuated by two wheels, such as tanks and electric wheelchairs, both 
of vital importance for the security and heath industry. Computer simulations and experiments with a 
real robot are performed to verify the results. © 2018 by the authors. Licensee MDPI, Basel, 
Switzerland. 
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An On-Device Cognitive Dynamic Systems Inspired Sensing Framework  
for the IoT 

Perez-Torres R., Torres-Huitzil C., Galeana-Zapien H. 
Article 

The advent of IoT represents the next step in the evolution of Internet technologies and applications, 
which demand the autonomous operation of resource-constrained devices for surfing and processing 
the myriad of online generated data toward self-decision making. MEC is aimed at enabling such 
capabilities on connected devices, whereas CDSs have been proposed recently as a promising path for 
addressing such tasks, and to enable truly distributed intelligence in the mobile and IoT environment. 
As an example of these demanding IoT scenarios, the mobility understanding of individuals could 
provide decisive information toward city planning, crowd studies, mHealth, and so on. However, 
efficient implementations are a titanic challenge due to energy limitations on mobile devices. Under 
cognitive computing, we intend to provide mobile devices with the ability for online recognition of user 
mobility changes and for learning ways to adapt to those changes for different purposes, including 
energy savings in sensing. We present a fully autonomous on-device implementation of a CDS inspired 
framework that learns and exploits an expanded spatio-temporal model from stay points detection for 
human mobility understanding. Experimental results show benefits in both mobility mining and energy 
savings, showing the potential of using embeddable CDSs for future cognitive IoT-oriented 
applications. © 1979-2012 IEEE. 
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An online algebraic estimation approach of parameters and variable 
mechanical torque in shunt DC motors 

Beltran-Carbajal F., Tapia-Olvera R., Aguilar-Mejia O., Favela-Contreras A., Lopez-Garcia I. 
Article 

Classical control design methods have been successfully applied to several practical engineering 
systems for regulation tasks around a desired equilibrium operation state. Nevertheless, real-time 
information of some system parameters and mechanical torque could be required to guarantee an 
efficient and robust control performance for variable operation conditions. In this paper, an online and 
algebraic scheme is proposed for simultaneous estimation of parameters and variable mechanical load 
torque for nonlinear shunt DC motors. An adaptive PI velocity tracking control scheme is also described 
to verify the effectiveness and efficiency of the parametric estimation approach. Control dynamic gains 
are computed online by applying a B-spline neural network algorithm. Computational simulation 
results confirm the fast estimation of parameters and variable mechanical torque. Copyright © 2017 
John Wiley & Sons, Ltd. 
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An original Eurasian haplotype, HLA-DRB114:54-DQB105:03, influences  
the susceptibility to idiopathic achalasia 

Furuzawa-Carballeda J., Zuñiga J., Hernández-Zaragoza D.I., Barquera R., Marques-García E., Jiménez-
Alvarez L., Cruz-Lagunas A., Ramírez G., Regino N.E., Espinosa-Soto R., Yunis E.J., Romero-Hernández 

F., Azamar-Llamas D., Coss-Adame E., Valdovinos M.A., 
Article 

Idiopathic achalasia is a relatively infrequent esophageal motor disorder for which major 
histocompatibility complex (MHC) genes are well-identified risk factors. However, no information 
about HLA-achalasia susceptibility in Mexicans has previously been reported. We studied a group of 
91 patients diagnosed with achalasia and 234 healthy controls with Mexican admixed ancestry. HLA 
alleles and conserved extended haplotypes were analyzed using high-resolution HLA typing based on 
Sanger and next-generation sequencing technologies. Admixture estimates were determined using 
HLA-B and short tandem repeats. Results were analyzed by nonparametric statistical analysis and 
Bonferroni correction. P-values < 0.05 were considered significant. Patients with achalasia had 56.7% 
Native American genes, 24.7% European genes, 16.5% African genes and 2.0% Asian genes, which was 
comparable with the estimates in the controls. Significant increases in the frequencies of alleles 
DRB1*14:54 and DQB1*05:03 and the extended haplotypes DRB1*14:54-DQB1*05:03 and 
DRB1*11:01-DQB1*03:01, even after Bonferroni correction (pC<0.05), were found in the achalasia 
group compared to those in the controls. Concluding, the HLA class II alleles HLA-DRB1*14:54:01 and 
DQB1*05:03:01 and the extended haplotype are risk factors for achalasia in mixed-ancestry Mexican 
individuals. These results also suggest that the HLA-DRB1*14:54-DQB1*05:03 haplotype was 
introduced by admixture with European and/or Asian populations. © 2018 Furuzawa-Carballeda 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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An update on ‘a comparative study of tests for homogeneity of variance’ 

Conover W.J., Guerrero-Serrano A.J., Tercero-Gómez V.G. 
Article 

Tests for equality of variances using independent samples are widely used in data analysis. Conover et 
al. [A comparative study of tests for homogeneity of variance, with applications to the outer 
continental shelf bidding data. Technometrics. 1981;23:351–361], won the Youden Prize by comparing 
56 variations of popular tests for variance on the basis of robustness and power in 60 different 
scenarios. None of the tests they compared were robust and powerful for the skewed distributions 
they considered. This study looks at 12 variations they did not consider, and shows that 10 are robust 
for the skewed distributions they considered plus the lognormal distribution, which they did not study. 
Three of these 12 have clearly superior power for skewed distributions, and are competitive in terms 
of robustness and power for all of the distributions considered. They are recommended for general 
use based on robustness, power, and ease of application. © 2018 Informa UK Limited, trading as Taylor 
& Francis Group. 
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Analysis of physical, economic and social water efficiency in asparagus 
(Asparagus officinalis L.) and grape (Vitis vinifera) fruit from DR-037 of Altar-

Pitiquito-Caborca, Sonora, Mexico 2014 [Análisis de la eficiencia física, 
económica y social del agua 

Flores J.L.R., Arredondo B.E.R., Cantú Brito J.E., Rios Arredondo H.E., Erives S.A., Chávez Rivero J.A., 
Molina C.N., Franco R.C. 

Article 

This work estimated the efficiency of water in asparagus and vine crops in Irrigation District 037 
through the use of indicators that allowed determining the physical, economic and social efficiency of 
water in the cultivation of asparagus versus table grape. Indicators of physical, economic and social 
efficiency of water were 2075 kg and 625 L-1 US$ 540,924 and $ 945,190 useful hm-3 and 48.6 and 
10.7empleos hm-3 respectively for asparagus and vine. In conclusion, asparagus compared with table 
grapes is inefficient water use in physical and economic but not social terms, water use in asparagus 
generates 4.54 times more jobs per unit of water used. Of the 8,281 jobs, US$ 163.63 million of utility 
and 245.63 hm3 of water used by both crops, asparagus contributed with 91%, 56.3% and 69.2% 
respectively. In Caborca water is a scarce resource, however, even though the proportion utility m-
3/cost m-3 was 29.7, it places the regional water within what the economy called the tragedy of the 
common goods. Which has caused a serious problem of overexploitation of the aquifer, as the 
producer makes an inefficient use of water. © 2018, Universidad Nacional de Cuyo. All rights reserved. 
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Analysis of the financial risk under uncertainty in the municipal solid waste 
management involving multiple stakeholders 

Diaz-Barriga-Fernandez A.D., Santibañez-Aguilar J.E., Nápoles-Rivera F., Ponce-Ortega J.M. 
Article 

This paper presents a multi-objective optimization approach for the strategic planning of a municipal 
solid waste (MSW) management system under uncertainty. The formulation considers the involved 
tasks such as recycle, reuse, transportation, separation and distribution. The proposed approach also 
accounts for the multiple involved stakeholders with the objective of maximizing the benefit to all the 
participants. The main variables that are considered under uncertainty were the MSW availability and 
the prices of the products made from the recovered MSW. A case study for Mexico is analyzed, where 
a random generation approach based on historical data is used to introduce three different financial 
risk levels: the optimistic, mean and pessimistic cases. This way, the obtained results provide additional 
information about the system. Then, the stakeholders will be more certain of making any decision. © 
2018 Elsevier Ltd 
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Analytical and numerical modeling of the evolution of human papillomavirus 
infected cells 

Solis F.J., Gonzalez L.M. 
Article 

In this paper analytical properties of solutions of a novel human papillomavirus (HPV) infected cells 
model is investigated. We show existence, uniqueness and stability of solutions by using standard 
techniques based on the energy method and the method of upper and lower solutions. For the 
numerical counterpart, we develop and implement one efficient numerical algorithm scheme which 
satisfies nonnegative conditions and dynamical consistency. Efficiency of this method is shown by its 
longtime approximations, which are of paramount importance for a slow process like the evolution of 
HPV infected cells. © 2017 Elsevier Inc. 
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Analyzing relationship quality and its contribution to consumer  
relationship proneness 

Olavarría-Jaraba A., Cambra-Fierro J.J., Centeno E., Vázquez-Carrasco R. 
Article 

Relationship Marketing has emerged as one of the dominant paradigms in the sphere of marketing in 
recent decades. However, aspects such as globalization, the development of information technologies, 
or pressure from growing global competitiveness have brought about changes in the way firms 
approach relationship management with consumers. The modern consumer demands personalized 
treatment that is customized to individual needs and specific characteristics. In this context, 
relationship quality (RQ) allows firms to understand the proneness of consumers to keeping their 
commercial relations alive. This study adopts a comprehensive management approach that includes 
the resources and capabilities that firms possess in order to enhance RQ and analyzes the effect of a 
series of elements inherent to business management (market orientation, knowledge management 
and resources assigned to maintaining the relationship) on the quality of relationships as perceived by 
the consumer. We analyze the effect of perceived quality on the consumer’s willingness to maintain 
the relationship, providing a starting point for examining related aspects such as purchase repetition. 
The study uses PLS to analyze data from a sample of consumers in the banking sector to test the 
hypotheses posited in our conceptual model and enrich the discussion on the consequences for 
management practices. © 2018, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Anti-inflammatory drugs and herbs with special emphasis on herbal medicines 
for countering inflammatory diseases and disorders - A review 

Yatoo M.I., Gopalakrishnan A., Saxena A., Parray O.R., Tufani N.A., Chakraborty S., Tiwari R.,  
Dhama K., Iqbal H.M.N. 

Article 

Background: Diseases with inflammatory etiopathology have increased in incidence in recent times. 
Drugs used for therapeutic management of such inflammatory diseases are relieving the ailment but 
at the same time also countering serious life threatening consequences. Moreover, they are costly and 
rarely available at all places. In this context, research and development on medicinal herbs have 
opened a new era in the prophylactic and therapeutic management of inflammatory diseases. 
Objective: To highlight the importance of anti-inflammatory medicine-synthetic drugs and natural 
herbs, their constituents, mechanism of action, benefits, side effects and future prospects. The overall 
aim is to provide better health services to patients regardless of their background on equality basis. 
Results: Anti-inflammatory herbs have proven beneficial by combating inflammatory responses that 
lead to severe abnormality in body systems. Inflammation though a protective response to infection 
or injury and may result in pathological outcome when aggravated or of severe degree thus needs an 
early intervention for proper resolution. Medicinal plants or their constituents are considered 
beneficial due to the properties i.e., satisfactory potency, ease of availability, cheapness, less or no 
side effects, safer and efficient as compared to the synthetic counterparts. These medicinal herbs 
contain phytoconstituents that can prevent undesirable inflammatory processes and also posses anti-
inflammatory activity. Steroids, glycosides, phenolics, flavonoids, alkaloids, polysaccharides, 
terpenoids, cannabinoids, fatty acids are common phytoconstituents present in these plants. Different 
mechanisms have been explored for the anti-inflammatory action of these active ingredients. They 
may synergize the anti-inflammatory pathway enzymes, factors, proteins or interfere with these in the 
inflammatory pathway like lipooxy-genases, cyclooxygenases, tumor necrosis factors, interleukins, 
prostaglandin, nitric oxide, mitogen-activated protein, nuclear factor, etc. Considering all the above-
mentioned factors, further research from molecular to cellular level will enable a better understanding 
of the mechanisms. Common anti-inflammatory herbal plants are Curcuma longa, Zingiber officinale, 
Rosmarinus officinalis, Borago officinalis, Urtica dioica, Uncaria tomentosa, Vaccinium myrtillus, Olea 
europaea and much more. They are believed to be without side effects unlike the chemical 
counterparts or synthetic anti-inflammatory agents e.g. steroids, nonsteroid anti-inflammatory drugs, 
and immunosuppresants used for controlling and suppressing inflammatory crisis. A proper 
phytochemical, pharmacological and physiological evaluation will enable their safe and effective use 
in inflammatory conditions. Many of these anti-inflammatory drugs and herbal preparations have been 
patented with some under consideration. Conclusion: Natural herbs are safe, effective and better 
options as anti-inflammatory agents than synthetic ones. The phytoconstituents are as effective with 
the comparable mechanism of action as synthetic molecules. Future research should focus on 
molecular mechanisms of different beneficial applications of these herbal plants in various diseases. 
Recent patents on anti-inflammatory drugs and herbal plants have been covered which provide insight 
into the current status and future prospects in this field. © 2018 Bentham Science Publishers. 
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Antimicrobial and antiproliferative activity of essential oil, aqueous and 
ethanolic extracts of Ocimum micranthum Willd leaves 

Caamal-Herrera I.O., Carrillo-Cocom L.M., Escalante-Réndiz D.Y., Aráiz-Hernández D.,  
Azamar-Barrios J.A. 

Article 

Background: Ocimum micranthum Willd is a plant used in traditional medicine practiced in the region 
of the Yucatan peninsula. In particular, it is used for the treatment of cutaneous infections and wound 
healing, however there are currently no existing scientific studies that support these applications. The 
aim of the present study was to evaluate the antimicrobial and the in vitro proliferative activity (on 
healthy mammalian cell lines) of the essential oil and extracts (aqueous and ethanolic) of this plant. 
Methods: The minimal inhibitory concentration (MIC) of essential oil and aqueous and ethanolic 
extracts of Ocimum micranthum leaves against Staphylococcus aureus, Bacillus subtilis, Pseudomonas 
aeruginosa and Candida albicans was determined using the microdilution technique. The in vitro 
proliferative activity of human fibroblast (hFB) and Chinese hamster ovary (CHO-K1) cells treated with 
these extracts was evaluated using the MTT test. The hFB cell line was also evaluated using Trypan 
Blue assay. Results: Candida albicans was more susceptible to the ethanolic extract and the aqueous 
extract (MIC value of 5 μL/mL and 80 μL/mL respectively). In the case of Staphylococcus aureus, Bacillus 
subtilis, and Pseudomonas aeruginosa, the MIC of the aqueous and ethanolic extract was 125 μL/mL. 
The aqueous extract showed a significant (p < 0.05) antiproliferative effect on hFB cells at a 
concentration of 4%, with cell proliferation percentage values of 73.56% and 20.59% by MTT method 
and Trypan Blue assay, respectively; the same effect was observed for the ethanolic extract at 
concentration from 0.06% to 0.25% using MTT method and at a concentration from 0.125% to 0.25% 
using Trypan Blue assay. In CHO-K1 cells an antiproliferative effect was observed at a concentration of 
8% of aqueous extract and from 0.06% to 0.25% of ethanolic extract using the MTT method. 
Conclusion: These assays showed that low concentrations of essential oil and extracts of Ocimum 
micranthum leaves are sufficient to cause an antiproliferative effect on the hFB cell line but do not 
produce an antimicrobial effect against the microorganisms evaluated. More studies are necessary to 
improve understanding of the mechanism of action of the compounds implicated in the bioactivities 
shown by the crude extracts. © 2018 The Author(s). 
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Antimicrobial synergy between mRNA targeted peptide nucleic acid and 
antibiotics in E. coli 

Castillo J.I., Równicki M., Wojciechowska M., Trylska J. 
Article 

A combination of antibacterial agents should make the emergence of resistance in bacteria less 
probable. Thus we have analyzed the synergistic effects between antibacterial antisense peptide 
nucleic acids (PNA) and conventional antibiotics against Escherichia coli AS19 (lipopolysaccharide 
defective) strain and a derivative of a pathogenic strain E. coli O157:H7. PNAs were designed to target 
mRNA transcripts encoding the essential acyl carrier protein (gene acpP) and conjugated to the cell-
penetrating peptide (KFF)3K for cellular uptake. Antibiotics included aminoglycosides, 
aminopenicillins, polymyxins, rifamycins, sulfonamides and trimethoprim. Synergies were evaluated 
using the checkerboard technique. Fractional Inhibitory Concentration indices (FICi) were calculated 
for all combinations based on the minimal inhibitory concentration of each individual agent. The 
results demonstrate two novel synergistic combinations of antimicrobial agents, namely, (KFF)3K-PNA 
anti-acpP with polymyxin B and (KFF)3K-PNA anti-acpP with trimethoprim (both with FICi = 0.38). 
Polymyxin B's synergy postulates cell wall targeted antibiotics as attractive agents to improve the 
uptake of PNA while trimethoprim's interaction with PNA my reveal a new inhibitory mechanism. © 
2018 Elsevier Ltd 
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Antioxidant activity of Zein hydrolysates from zea species and their cytotoxic 
effects in a hepatic cell culture 

Díaz-Gómez J.L., Ortíz-Martínez M., Aguilar O., García-Lara S., Castorena-Torres F. 
Article 

In recent years, food proteins with bioactivity have been studied for cancer treatment. Zein peptides 
have shown an important set of bioactivities. This work compares the cytotoxic activity of zein 
hydrolyzed, extracted from four Zea species: teosinte, native, hybrid, and transgenic (Teo, Nat, Hyb, 
and HT) in a hepatic cell culture. Zein fraction was extracted, quantified, and hydrolyzed. Antioxidant 
capacity and cytotoxicity assays were performed on HepG2 cells. The levels of expression of caspase 
3, 8, and 9 were evaluated in zein-treated cell cultures. Zea parviglumis showed the highest zein 
content (46.0 mg/g) and antioxidant activity (673.40 TE/g) out of all native zeins. Peptides from Hyb 
and HT showed high antioxidant activity compared to their native counterparts (1055.45 and 724.32 
TE/g, respectively). Cytotoxic activity was observed in the cell culture using peptides of the four Zea 
species; Teo and Nat (IC50:1781.63 and 1546.23 ng/mL) had no significant difference between them 
but showed more cytotoxic activity than Hyb and HT (IC50:1252.25 and 1155.56 ng/mL). Increased 
expression of caspase 3 was observed in the peptide-treated HepG2 cells (at least two-fold more with 
respect to the control sample). These data indicate the potential for zein peptides to prevent or treat 
cancer, possibly by apoptosis induction. © 2018 by the authors. Licensee MDPI, Basel, Switzerland. 
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APOBEC mutation drives early-onset squamous cell carcinomas in recessive 
dystrophic epidermolysis bullosa 

Cho R.J., Alexandrov L.B., Den Breems N.Y., Atanasova V.S., Farshchian M., Purdom E., Nguyen T.N., 
Coarfa C., Rajapakshe K., Prisco M., Sahu J., Tassone P., Greenawalt E.J., Collisson E.A., Wu W., Yao H., 

Su X., Guttmann-Gruber C., Hofbauer J.P., Hashmi R 
Article 

Recessive dystrophic epidermolysis bullosa (RDEB) is a rare inherited skin and mucous membrane 
fragility disorder complicated by early-onset, highly malignant cutaneous squamous cell carcinomas 
(SCCs). The molecular etiology of RDEB SCC, which arises at sites of sustained tissue damage, is 
unknown. We performed detailed molecular analysis using whole-exome, whole-genome, and RNA 
sequencing of 27 RDEB SCC tumors, including multiple tumors from the same patient and multiple 
regions from five individual tumors. We report that driver mutations were shared with spontaneous, 
ultraviolet (UV) light-induced cutaneous SCC (UV SCC) and head and neck SCC (HNSCC) and did not 
explain the early presentation or aggressive nature of RDEB SCC. Instead, endogenous mutation 
processes associated with apolipoprotein B mRNA-editing enzyme catalytic polypeptide-like (APOBEC) 
deaminases dominated RDEB SCC. APOBEC mutation signatures were enhanced throughout RDEB SCC 
tumor evolution, relative to spontaneous UV SCC and HNSCC mutation profiles. Sixty-seven percent of 
RDEB SCC driver mutations was found to emerge as a result of APOBEC and other endogenous 
mutational processes previously associated with age, potentially explaining a >1000-fold increased 
incidence and the early onset of these SCCs. Human papillomavirus-negative basal and mesenchymal 
subtypes of HNSCC harbored enhanced APOBEC mutational signatures and transcriptomes similar to 
those of RDEB SCC, suggesting that APOBEC deaminases drive other subtypes of SCC. Collectively, 
these data establish specific mutagenic mechanisms associated with chronic tissue damage. Our 
findings reveal a cause for cancers arising at sites of persistent inflammation and identify potential 
therapeutic avenues to treat RDEB SCC. Copyright © 2018 The Authors, some rights reserved. 
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Apparent Diffusion Coefficient Value to Evaluate Tumor Response After 
Neoadjuvant Chemotherapy in Patients with Breast Cancer 

Ramírez-Galván Y.A., Cardona-Huerta S., Elizondo-Riojas G., Álvarez-Villalobos N.A. 
Article 

Rationale and Objectives: This study explored tumor behavior in patients with breast cancer during 
neoadjuvant chemotherapy (NAC) by sequential measurements of tumor apparent diffusion 
coefficient (ADC) after each chemotherapy cycle. The aim was to determine if the tumor ADC is useful 
to differentiate complete pathological response (cPR) from partial pathological response (pPR) during 
NAC. Materials and Methods: A total of 16 cases (in 14 patients) with diagnosis of breast cancer eligible 
to receive NAC were included. There were 70 magnetic resonance imaging examinations performed, 5 
for each patient, during NAC cycles. Diffusion-weighted imaging was performed on a 1.5T system (b 
values of 0 and 700s/mm2). Four ADC ratios between the five MRI examinations were obtained to 
assess ADC changes during NAC. Absence of invasive breast cancer at surgical specimens (Miller-Payne 
5) was considered as cPR and was used as reference for ADC cutoff ratios. Results: In this study, we 
were able to differentiate between cPR and pPR, after two cycles of NAC until the end of NAC before 
surgery (ADC ratios 2–4). The thresholds to differentiate between cPR and pPR of ADC ratios 2, 3, and 
4, were 1.14 × 10−3mm2/s, 1.08 × 10−3mm2/s, and 1.25 × 10−3mm2/s, respectively, and have a cross-
validated sensitivity and specificity of 79.2%, 79.7% (ADC ratio 2); 100%, 66.7% (ADC ratio 3); and 100%, 
83.8% (ADC ratio 4), respectively. Conclusions: The ADC ratios were useful to differentiate cPR from 
pPR in breast cancer tumors after NAC. Thus, it may be useful in tailoring treatment in these patients. 
© 2018 The Association of University Radiologists 
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Applicability of the axial dispersion model to coiled flow inverters containing 
single liquid phase and segmented liquid-liquid flows 

Rojahn P., Hessel V., Nigam K.D.P., Schael F. 
Article 

Residence time distribution (RTD) curves for coiled flow inverters (CFIs), helically coiled tubes (HCT), 
and straight tubes (ST) with single phase and segmented liquid-liquid flows were studied with pulse 
injection employing laser optical and conductivity detection. Reactor design and volume rates were 
chosen to cover conditions relevant for practical laboratory investigations, such as channel diameters 
between 0.8 mm and 3.2 mm, volume rates between 1 and 360 ml/min, 14 ≤ Re ≤ 2414, 4 ≤ De ≤ 451 
and a number of up to 60 flow inversions for CFIs. RTD curves were examined in terms of moment 
analysis and time-domain least squares fitting. For single phase flows deviations from the axial 
dispersion model (ADM) were observed for ST and HCT and rationalized in terms of Fo number. For 
the CFIs consistency of the RTD curves with the ADM was observed over the entire range of 
experimental parameters due to strong chaotic mixing. For segmented liquid-liquid flow simultaneous 
measurements of RTD curves and slug lengths were performed. The length of the slugs decreased with 
increasing flow rate. The RTD curves showed good consistency with ADM throughout the experiments 
for all reactors investigated. Observed Bo numbers decreased at relatively low flow rates in the order 
CFI > HCT > ST while at relatively high flow rates Bo for HCT and CFI became similar but still higher than 
ST. Ca numbers indicated that mixing between the vortex and film regions probably dominated the 
dispersion at low flow rates, while at high flow rates dispersion was likely to be dominated by the film 
thickness. © 2018 Elsevier Ltd 

Rojahn P., Hessel V., Nigam K.D.P., Schael F., (2018). Applicability of the axial dispersion model to coiled flow inverters 
containing single liquid phase and segmented liquid-liquid flows. Chemical Engineering Science, Vol. 182, pp. 77-92. ISSN: 
92509



Application of transglutaminase crosslinked whey protein-pectin coating 
improves egg quality and minimizes the breakage and porosity of eggshells 

Dávalos-Saucedo C.A., Rossi-Márquez G., Regalado-González C., Alonzo-Macías M., Di Pierro P. 
Article 

It is well known that an effective way to improve the quality attributes of food is the use of coatings. 
Moreover, there is evidence of the use of dairy byproducts to design coatings to improve the shelf life 
of food products. This study was conducted to explore the effectiveness of a film forming solution 
containing whey protein-pectin complex enzymatically reticulated by transglutaminase (TGase) 
applied as a coating on eggshells to preserve the internal quality of eggs stored under environmental 
conditions (25 ± 1 °C and 35% HR) during 15 days storage. Eggs properties tested included yolk index, 
albumen and yolk pH, albumen CO2 content, water loss, shell strength, and microbial permeability 
through the shell. The results showed that the coating maintained a higher yolk index and albumen 
carbon dioxide content, reduced the weight loss and increased both albumen and yolk pH values with 
respect to the uncoated eggs. All coated eggshells showed greater strength than those of uncoated 
eggs. Moreover, by using Blue Lake dye penetration method we demonstrated that the coating 
reduced the Blue Lake dye penetration confirming the effectiveness of the coating on the reduction of 
post-wash bacterial penetration. These results suggest that the studied coating can be useful to 
preserve internal egg quality but also to reduce the breakage of eggshell and egg microbial 
contamination. Based on this result we can conclude that the coating made with whey protein-pectin 
crosslinked by TGase could be an effective strategy to increase the shelf life of eggs preserved in 
environmental conditions and to reduce economic losses due to the eggs breakage during their 
marketing. © 2018 by the authors. 
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Application of two stream water temperature simulation models in the Fenton 
River-Storrs- Connecticut  

Stella J.M. 
Article 

In this research, the physically-based WTS (Water Temperature Simulation) model was developed to 
predict water temperature changes in a river in eastern Connecticut during the summer. The model 
was applied and calibrated with a one-hour time step during the summer's low-flow season on the 
Fenton River, which is tributary of the Mansfield Hollow Lake. Temperatures were recorded at one-
hour intervals during the summer in 2004 and 2005, at various locations along the river to provide data 
for the model's calibration. Model results were tested against observed stream temperatures and also 
compared to the SSTemp (Stream Segment Temperature model) created by Bartholow (2002). Results 
show that both models can be used to predict changes in stream temperature due to changes in 
groundwater inflow/outflow, and could be used to assess various water management scenarios. © 
2018 Instituto Mexicano de Tecnologia del Agua. All rights reserved. 
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Applying Algorithm Selection – a Case Study for the Generalised  
Assignment Problem 

Degroote H., González-Velarde J.L., De Causmaecker P. 
Article 

Many combinatorial optimisation problems are NP-Hard. Yet in practice high quality solutions are often 
obtained by (meta)heuristics. These work well in some cases, but not in others, indicating a potential 
for algorithm selection. In this extended abstract is discussed how to apply algorithm selection to a 
combinatorial optimisation problem and which challenges arise when doing so. The generalised 
assignment problem is used as case study. © 2018 Elsevier B.V. 
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Applying open innovation to promote the development of a knowledge city: 
The Culiacan experience 

Flores P., Carrillo F.J., Robles J.G., Leal M.A. 
Article 

The aim of this article is to explain the generation of positive impacts on the social accounts of a 
knowledge-based city applying open innovation initiatives: case of Culiacan, Sinaloa, Mexico. The 
article addresses the subject of the capital system model from the perspective of a knowledge city, as 
well as the open innovation funnel model. The integration of open innovation initiatives into 
permanent communication media such as social networks provides a continuous platform for 
promoting events and messages that boost the social accounts of a city. The participation indicators 
were integrated into the open innovation initiative promoted in the city and into the activity of social 
networks. Access to hard participation data collected over 12 months was a key factor in the review of 
initiatives and in the development analysis of the capital system of the city. Statistical tests (ANOVA) 
and specialised software (SSPS) were used to analyse the information. Copyright © 2018 Inderscience 
Enterprises Ltd. 
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Aquaporine-5 and epithelial sodium channel β-subunit gene expression in 
gastric aspirates in human term newborns 

Castorena-Torres F., Alcorta-García M.R., Lara-Díaz V.J. 
Article 

Both transient tachypnea of the newborn and neonatal respiratory distress syndrome have been 
associated with changes in gene expression of aquaporine-5 (AQP5) and the β subunit of the epithelial 
sodium channel (β-ENaC) in the respiratory epithelium. Gastric aspirate (GA) obtained immediately 
after birth could represent a new source for gene expression analysis for these respiratory diseases. 
The aims of this study were to determine the feasibility of estimating AQP5 and β-ENaC gene 
expression in exfoliated respiratory epithelial cells from the GA of term neonates, and to compare the 
values with those found in scraped nasal epithelial cells, previously validated as a surrogate for distal 
lung epithelium in terms of ionic channel activity. The study had a cross-sectional, proof-of-concept 
design. Immediately after birth, we obtained GA and nasal mucous membrane scrapings from term 
newborns, in which total RNA and RT-qPCR assays for AQP5 and β-ENaC genes were performed. AQP5 
gene expression was greater in GA than in nasal scrapings, and β-ENaC gene expression was at least as 
great in GA as that obtained in nasal scrapings. Amplification of samples from the two sites was 
comparable. AQP5 gene expression was greater in babies delivered by cesarean section; β-ENaC gene 
expression was greater in babies delivered vaginally, but only in the nasal samples. Quantitation of the 
expression of AQP5 and of β-ENaC genes in GA, obtained shortly after birth from term newborns is 
feasible. If confirmed in preterm neonates, this approach could aid in the differential diagnosis of 
neonatal respiratory diseases. © 2018 The Authors 
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Are age and anti-müllerian hormone good predictors of ovarian reserve and 
response in women undergoing IVF? 

Scheffer J.A.B., Scheffer B., Scheffer R., Florencio F., Grynberg M., Lozano D.M. 
Article 

Objective: Ovarian reserve evaluation has been the focus of substantial clinical research for several 
years. This study aimed to examine the associations between markers of ovarian reserve and ovarian 
response. Methods: This prospective study included 132 infertile women aged 24-48 years undergoing 
routine exploration during unstimulated cycles prior to the start of assisted reproductive technology 
(ART) treatments at our center from July 2015 to January 2017. Descriptive parameters and patient 
characteristics were reported as mean (SD) or median (range) values depending on the data 
distribution pattern. Student’s t-test was performed for continuous variables; the Wilcoxon and 
Pearson’s test were used for data not following a normal distribution; and Fisher’s test was used for 
categorical variables. p<0.05 was considered statistically significant. Results: At the time of the study, 
the patients had a mean age of 35.7±3.84 years. On day 3 of the cycle, the mean anti-Müllerian 
hormone (AMH) serum level was 2.84±1.57 ng/mL and the patients had 14.68±4.2 antral follicles (AFC). 
A significant correlation was observed between AMH and age (r=-0.34 p<.01), follicle stimulating 
hormone (FSH) serum levels (r=-0.32, p<.01), AFC (r=0.81, p<.00001), total dose of medication during 
ovarian stimulation (r=-0.28, p<.0003), and ongoing pregnancy rate (p<.05). Age was significantly 
correlated with FSH (r=0.46, p<.01), AFC (r=-0.34, p<.00001), total dose of medication during 
ovarianstimulation (r=0.43, p<.0003), and ongoing pregnancy rate (p<.04). Conclusion: Serum AMH 
and age are independent predictors of ovarian reserve and ovarian stimulation outcome in infertile 
women. Age and serum AMH level may be used to advise subfertile couples of their pregnancy 
prospects. © 2018, Sociedade Brasileira de Reproducao Assistida. All rights reserved. 
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Argumentation and conceptual schemes in poetry  

Parrilla Sotomayor E.E. 
Article 

In the present article the author carries out an analysis of argumentation in poetry, highlighting in six 
poems, on the light of Stephen Toulmin`s theoretical model and other recent contributions in the field. 
Argumentation which appears, either structuring the form of the poem, or inserted fragments, gives 
rise to diverse forms of conceptual interaction present in lyric discourse. In a much general sense, the 
author distinguishes between primary conceptual schematizations extracted from daily life 
(conceptual metaphors, symbols, cliches) and secondary, extracted from poetic memory (motifs, 
topics, intertexts, metatexts). Along with poetic conceptual schematizations, other moral, ideological 
and cognitive realms, which can be either primary or secondary are also pointed out. The article 
concludes with a proposal: due to the fact that poems often involve argumental backgrounds, it implies 
the presence of macro-arguments. © 2018 Universidad Catolica Silva Henriquez. All rights reserved. 
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Assessing sensorimotor excitability after spinal cord injury: a reflex testing 
method based on cycling with afferent stimulation 

Piazza S., Torricelli D., Gómez-Soriano J., Serrano-Muñoz D., Ávila-Martín G., Galán-Arriero I.,  
Pons J.L., Taylor J. 

Article 

Several studies have examined spinal reflex modulation during leg cycling in healthy and spinal cord 
injury (SCI) subjects. However, the effect of cutaneous plantar afferent input on spinal excitability 
during leg cycling after SCI has not been characterised. The aim of the study was to test the feasibility 
of using controlled leg cycling in combination with plantar cutaneous electrical stimulation (ES) cycling 
to assess lower limb spinal sensorimotor excitability in subjects with motor complete or incomplete 
SCI. Spinal sensorimotor excitability was estimated by measuring cutaneomuscular-conditioned soleus 
H-reflex activity. Reflex excitability was tested before and after a 10-min ES cycling session in 13 non-
injured subjects, 6 subjects with motor incomplete SCI (iSCI) who had moderately impaired gait 
function, 4 subjects with motor iSCI who had severely impaired gait function, and 5 subjects with motor 
complete SCI (cSCI). No modulation of soleus H-reflex with plantar cutaneous stimuli was observed 
after either iSCI or cSCI when compared to non-injured subjects. However, after ES cycling, reflex 
excitability significantly increased in subjects with iSCI and moderately impaired gait function. ES 
cycling facilitated spinal sensorimotor excitability only in subjects with motor iSCI with residual gait 
function. Increased spinal excitability induced with a combination of exercise and afferent stimulation 
could be adopted with diagnostic and prognostic purposes to reveal the activity-based 
neurorehabilitation profile of individual subjects with motor iSCI. Trial registration: ISRCTN26172500; 
retrospectively registered on 15 July 2016. © 2018, International Federation for Medical and Biological 
Engineering. 
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Assessing the potential sustainability benefits of agricultural residues: Biomass 
conversion to syngas for energy generation or to chemicals production 

Lozano F.J., Lozano R. 
Article 

Crop residues represent more than half of the world's agricultural phytomass. Residual biomass, from 
agriculture or forestry, can be converted into synthesis gas (syngas) to generate energy (electrical or 
thermal) or chemicals. The paper uses eco-efficiency as a tool to compare these two options. A basis 
of 1000 kg/hour of residual pecan nut shell residue was considered to estimate the material flow of 
chemicals that can be produced, as well as the power that can be generated through residual biomass 
gasification. This study compares two alternate routes: (1) gasification with air, which renders a gas 
stream with hydrogen, carbon monoxide, carbon dioxide, methane and other hydrocarbons, as well as 
nitrogen; and (2) gasification with steam, where a residual biomass amount is used as fuel, rendering 
a gas stream like the first route, but without nitrogen. The eco-efficiency index shows that a decrease 
of environmental influence leads to a high output material flow for the alternative process with higher 
economic values, thus a higher proportion of input raw materials can be transformed into chemical 
products. The paper highlights that eco-efficiency can be used as a decision-making tool to choose 
between transformation processes by combining scientific and technical issues with economic ones. 
This can help to move towards a better and more sustainable use of natural resources through the 
utilisation of residual biomass. © 2017 Elsevier Ltd 
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Assessing the SNR influence in the estimation of the mean frequency of lower 
limbs sEMG signals 

Rojas A., Farfan A., Mora E., Minchala L.I., Wong S. 
Article 

The mean frequency of the power spectrum (MNF) is commonly used to describe the frequency 
content of an electromyographic (EMG) signal. The objective of this study is to determine the 
minimum/desirable signal to noise ratio (SNR) value to achieve a reliable measurement of the MNF in 
superficial EMG (sEMG) signals of lower limbs during gait. To this end, measurements of MNF and SNR 
were taken in nine muscles of 21 subjects, and recorded signals were contaminated with different 
noise levels. The minimum threshold of a desirable SNR was determined using the K-means algorithm. 
A lower bound of 5.51 dB was determined as the SNR value for sEMG acquisition, while 12.28 dB is the 
desirable SNR value for recording sEMG signals. The methodology presented throughout this paper 
helps in the determination of the minimum SNR value necessary to validate the sEMG acquisition 
process that can be used, for example, as a control signal for identifying motion intention in the 
development of control systems devoted for a lower limb exoskeleton. © 2003-2012 IEEE. 
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Assessment of the quality of clinical fields for undergraduate medical  
education in Mexico  

Rodríguez Alvarez I.H., López Cabrera M.V., Díaz Elizondo J.A., Góngora Cortés J.J.,  
Pacheco Alvarado K.P. 

Article 

Introduction: Medical student training is dynamic and multifactorial. It requires continuing education 
and training under the tutelage of a clinic professor, who will guide the student to develop optimal 
potential. The objective of this study was to design and validate a tool to measure student perception 
on the learning quality of clinical rotations. Material and methods: The study is quantitative, 
observational, descriptive, prospective, and cross-sectional. The study sample was consisted of 148 
fifth-year medical students from a private university in northern Mexico. A 30 item questionnaire was 
developed to assess quality of clinical stewardships in three variables: structure, tutoring, and 
teaching-learning process. A five-level Likert scale from 1, absolutely disagree, to 5, absolutely agree, 
was used. The study used item analysis to estimate internal consistency, as well as ANOVA, Tukey and 
descriptive statistics to assess the tendencies by factors and stewardship. Results: Cronbach alpha was 
0.9549. The structure factor mean was 3.64, tutoring 4.03, and teaching-learning process 4.18. 
Paediatrics received the most favourable evaluation by obtaining a significant difference in the 
element structure (P =.008) and tutoring (P =.003). Discussion: Even though the mean observed among 
tutoring and teaching-learning process indicates an adequate level of student perception, under the 
analysis per field, a significant variation was found in the quality of learning experience. As an academic 
institution, this is a concern because students are not acquiring or developing the same level of skills 
in all stewardships. © 2017 Elsevier España, S.L.U. 
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Athetoid Movements as Initial Manifestation of Primary Sjögren Syndrome 

Alvarado-Franco N.L., Gonzalez-Marques C., Olguín-Ramírez L.A., Garza-Alpirez A.,  
Femat-Roldan G., Martinez-Ramirez D. 

Article 

Background: Primary Sjögren syndrome (pSS) is an autoimmune disorder characterized by exocrine 
gland and extraglandular symptoms. We present a case report of pSS with an initial presentation of 
athetoid movements.Case Report: A 74-year-old female presented with a 2-month history of slow 
undulating movements in her trunk and thighs that eventually spread to her neck and lower 
extremities. She also reported dry eyes, dry mouth, as well as pain in her shoulders and thighs. Her 
proinflammatory markers and rheumatologic profile were positive. Her salivary gland biopsy revealed 
a Focus score > 2. Brain magnetic resonance imaging was normal. A diagnosis of pSS was made. The 
patient's symptoms improved with hydroxychloroquine, pilocarpine, gabapentin, and 
clonazepam.Discussion: Clinicians should consider and screen for primary autoimmune disorders as a 
cause of subacute athetoid movements in elderly patients. Although aggressive treatment has been 
recommended, treatment should be tailored to each patient's specific needs. 

Alvarado-Franco N.L., Gonzalez-Marques C., Olguín-Ramírez L.A., Garza-Alpirez A., Femat-Roldan G., Martinez-Ramirez D., 
(2018). Athetoid Movements as Initial Manifestation of Primary Sjögren Syndrome. Tremor and other hyperkinetic 
movements (New York, N.Y.), Vol. 8, pp. 573-. ISSN: 21608288



Bactericidal activity, isolation and identification of most active compound  
from 20 plants used in traditional mexican medicine against  

multidrug-resistant bacteria 

Rivas-Morales C., Rivas-Galindo V.M., Rodríguez-Rodríguez J., Galindo-Rodríguez S.A., Leos-Rivas C., 
García-Hernández D.G. 

Article 

Background and Objective: Plants are used in Mexico as traditional medicine for the treatment of 
diverse illnesses such as stomach pain, fever, diarrhea, insomnia, flu and other respiratory diseases. 
Twenty were selected to determine their bactericidal activity. The aim of this study was the isolation 
of molecules from plants used in Mexican traditional medicine. Materials and Methods: Using 
chromatographic procedures, the responsible bactericidal molecules from rosemary was extracted and 
then identified by spectroscopic analysis IR,1H NMR,13C NMR, DEPT, HSQC and GC-MS. Measures of 
central tendency were determined by statistical analysis. Results: Ten of these plants showed 
bactericidal activity against multidrug-resistant bacteria. This biological activity was reported for Carya 
illinoensis against Pseudomonas aeruginosa, also for Equisetum robustum, Stevia rebaudiana and 
Castela texana against Methicillin resistant Staphylococcus aureus (MRSA). The methanolic extract of 
Rosmarinus officinalis (rosemary) showed important bactericidal activity against MRSA (ATCC BAA-44) 
and clinically isolated MRSA. Conclusion: Rosemary’s bactericidal molecules were isolated and then 
identified as a mixture of betulinic, oleanolic and ursolic acid (MIC = 725 µg mL-1). © 2018 C. Rivas-
Morales et al. 
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Balancing stakeholder priorities in the operation of combined heat  
and power systems 

Fuentes-Cortés L.F., Ponce-Ortega J.M., Zavala V.M. 
Article 

This work explores the impact of re-adjusting demand patterns (electricity and hot water) of building 
occupants on the economic and environmental performance of combined heat and power (CHP) 
systems. Trade-off analysis reveals that adjustments in demand patterns provide significant flexibility 
to synchronize electricity and hot water demands and with this it is possible to minimize water usage, 
emissions, and cost. As expected, however, such benefits come at expense of significant occupant 
dissatisfaction. To address this issue, we use a multi-stakeholder optimization framework that takes 
occupant priorities into account and computes a compromise solution that minimizes the collective 
stakeholder dissatisfaction. By using this framework, we find that there exist non-obvious CHP 
operating policies that achieve nearly perfect tracking of nominal occupant demands while significantly 
improving economic and environmental performance. The proposed framework can be used to inform 
occupants on the impact of their priorities on CHP performance. © 2017 Elsevier Ltd 
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Bank capital buffers around the world: Cyclical patterns and the  
effect of market power 

Carvallo Valencia O., Ortiz Bolaños A. 
Article 

We examine the effect of competition and business cycles on bank capital buffers around the world. 
We use a dataset of 3461 banks from 25 developed and 54 developing countries over the 2001–2013 
period. Banks tend on average to exhibit pro-cyclical behavior. But capital buffers seem to be more 
pro-cyclical in developing countries. Our results show that more competition leads to higher buffers in 
developed countries but to lower buffers in developing ones. This evidence suggests that the 
“competition-stability” thesis adheres in developed economies, whereas “competition-fragility” 
makes more sense in developing countries. This asymmetric result may have important policy 
implications, particularly with regard to new, globally-negotiated capital adequacy standards. © 2018 
The Authors 
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Beauty is truth: The effects of inflated product claims and website interactivity 
on evaluations of retailers’ websites 

Franco Valdez A.D., Valdez Cervantes A., Motyka S. 
Article 

Retailers are in an arms race to attract customers to their websites and drive sales. This research 
examines how two techniques, inflated product claims and website interactivity, affect consumer 
evaluations of retailer websites. According to the Elaboration Likelihood Model (ELM), the authors 
argue that the use of strong, even inflated product claims leads to stronger website evaluations. The 
positive effects of inflated claims are bounded by website interactivity, which functions as a heuristic 
of the trustworthiness of a retailer's claims and website. Two studies demonstrate consistently that 
when website interactivity is high, the effects of inflated product claims are enhanced, whereas they 
are attenuated when website interactivity is low. © 2018 Elsevier Inc. 

Franco Valdez A.D., Valdez Cervantes A., Motyka S., (2018). Beauty is truth: The effects of inflated product claims and 
website interactivity on evaluations of retailers’ websites. Journal of Business Research, Vol. 90, pp. 67-74. ISSN: 1482963



Betacaryophyllene – A phytocannabinoid as potential therapeutic modality  
for human sepsis? 

Meza A., Lehmann C. 
Article 

Sepsis is a clinical condition resulting from a dysregulated immune response to an infection that leads 
to organ dysfunction. Despite numerous efforts to optimize treatment, sepsis remains to be the main 
cause of death in most intensive care units. The endogenous cannabinoid system (ECS) plays an 
important role in inflammation. Cannabinoid receptor 2 (CB2R) activation is immunosuppressive, 
which might be beneficial during the hyper-inflammatory phase of sepsis. Beta-caryophyllene (BCP) is 
a non-psychoactive natural cannabinoid (phytocannabinoid) found in Cannabis sativa and in essential 
oils of spices and food plants, that acts as a selective agonist of CB2R. We propose BCP administration 
as novel treatment to reduce hyper-inflammation in human sepsis. © 2017 Elsevier Ltd 
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Binaural speech intelligibility through personal and non-personal HRTF via 
headphones, with added artificial noise and reverberation 

Orduña-Bustamante F., Padilla-Ortiz A.L., Torres-Gallegos E.A. 
Article 

Subjective intelligibility tests were carried out by processing speech through personal and non-
personal Head-Related Transfer Functions (HRTF) for azimuth angle θ=+30∘ (sound source to the right), 
presented through headphones, under simulated adverse listening conditions. Tests with noise 
disturbance were also conducted at azimuth angles of θ=0∘, 15° and 45°. Phonetically balanced bi-
syllable words in Spanish, uttered by a mexican female speaker, were used as speech material. Stimuli 
were convolved with personal or non-personal HRTF, and artificially contaminated with noise or 
reverberation, interaurally correlated or uncorrelated at the left and right ears. Results at θ=30∘ show 
that binaural speech intelligibility scores reduce slightly to moderately with non-personal HRTF, 
compared to personal HRTF, for these types of acoustic disturbance. Average intelligibility score 
reductions of ΔI=−7.6%, and −12.1%, were found statistically significant, p(Δ I ≠ 0) &gt; 0.99, 
respectively for interaurally correlated and uncorrelated noise. Reductions of intelligibility with 
reverberation were found smaller: −1.9%, p=0.63, and −4.1%, p &gt; 0.99, respectively for interaurally 
correlated and uncorrelated reverberation, the reduction being smaller, and statistically less significant 
for interaurally correlated reverberation. A tentative simple model of speech intelligibility is also 
presented, based on the modulation index theory, under the better-ear binaural assumption, and the 
spectral distortion metric to quantify HRTF differences, in an attempt to incorporate the effects of non-
personal HRTF in speech intelligibility. The model explains correctly the qualitative trend of the results, 
but it overpredicts the observed reductions of the intelligibility scores, showing that spectral distortion 
of HRTF is probably too simplified, and insufficient to provide an accurate or suitable explanation in 
this context. Results with noise disturbance at other angles are as follows. At 0°, intelligibility scores 
decrease for non-personal HRTF with interaurally correlated noise (L=R), but increase with 
uncorrelated noise (L ≠ R). At 15°, intelligibility scores decrease in both conditions. At 45°, no change 
is observed. © 2018 Elsevier B.V. 
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Bi-objective scheduling on a restricted batching machine 

Cabo M., González-Velarde J.L., Possani E., Ríos Solís Y.Á. 
Article 

In this work, we consider a batching machine that can process several jobs at the same time. Batches 
have a restricted batch size, and the processing time of a batch is equal to the largest processing time 
among all jobs within the batch. We solve the bi-objective problem of minimizing the maximum 
lateness and number of batches. This function is relevant as we are interested in meeting due dates 
and minimizing the cost of handling each batch. Our aim is to find the Pareto-optimal solutions by using 
an epsilon-constraint method on a new mathematical model that is enhanced with a family of valid 
inequalities and constraints that avoid symmetric solutions. Additionally, we present a biased random-
key genetic algorithm to approximate the optimal Pareto points of larger instances in reasonable time. 
Experimental results show the efficiency of our methodologies. © 2018 Elsevier Ltd 
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Biomechanical Comparison of Inflatable Penile Implants:  
A Cadaveric Pilot Study 

Wallen J.J., Barrera E.V., Ge L., Pastuszak A.W., Carrion R.E., Perito P.E., Hakky T.S. 
Article 

Background: Throughout the last decade there has been a growing interest in the biomechanical 
differences between inflatable penile prostheses (IPPs) and their significance with regard to the patient 
experience. Aim: To present our findings assessing the biomechanical properties of IPPs with and 
without rear tip extenders (RTEs). Methods: This is a biomechanical study of the 3 most commonly 
used IPPs (AMS CX, AMS LGX, and Coloplast Titan) as assessed by column compression, modified 
cantilever deflection, and 3-point bending methods. The IPPs were surgically placed into 3 fresh 
cadavers via an infrapubic technique by a single large-volume implanter. A biomechanical evaluation 
of the properties of each IPP inside the fibroelastic tunica albuginea was assessed in blinded testing, 
and analyses were based on industry standard methods for assessment. Outcomes: Maximum axial 
load; kink formation; horizontal stiffness; and resistance to 3-point flexure testing were measured. 
Results: At maximum inflation, all 3 implants had similar performance. Differences appear to be most 
affected by fill pressures. In fact, only the AMS LGX at less than maximum inflation (LTMI) was unable 
to consistently withstand the roughly 0.9 kg (2 lbs) of pressure for column load testing mimicking 
vaginal intromission. The Coloplast Titan showed slightly better rigidity than the AMS LGX and CX 
devices in horizontal load testing, and, with 3-point flexure testing, the CX showed the best rigidity in 
the shortest phallus (A). Overall, the Titan showed slightly better rigidity in the longest phallus (C) and 
the phallus with mild Peyronie's disease (B). Clinical Translations: Penile implants with circumferential 
expansion had higher rigidity on biomechanical testing and should be considered in a patient's decision 
during selection of a penile implant. Strengths and Limitations: Strengths include blinding of the 
biomechanical testing and analyses, surgical procedures performed by a highly experienced surgeon, 
and that this is the “closest to” in vivo evaluation (inside the tunica albuginea) of penile implant 
function and properties to date. Weaknesses are that this study was performed in cadavers and not in 
live patients. It also has a small sample size, including the use of only 3 cadavers, and there was no 
correlation of performance to patient satisfaction. Conclusion: The results of this study support the 
conclusion that all devices are capable of functionally restoring erectile capacity. However, we 
observed that, in general, the 2 circumferentially expanding penile prosthesis showed greater 
resistance in biomechanical testing when compared with longitudinal and circumferential expanding 
devices. This should be considered as a guide during device selection for a patient undergoing penile 
prosthesis. Wallen JJ, Barrera EV, Ge L, et al. Biomechanical Comparison of Inflatable Penile Implants: 
A Cadaveric Pilot Study. J Sex Med 2018;15:1034–1040. © 2018 International Society for Sexual 
Medicine 
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Biomimetic nanoparticles with enhanced affinity towards activated 
endothelium as versatile tools for theranostic drug delivery 

Martinez J.O., Molinaro R., Hartman K.A., Boada C., Sukhovershin R., De Rosa E., Kirui D., Zhang S., 
Evangelopoulos M., Carter A.M., Bibb J.A., Cooke J.P., Tasciotti E. 

Article 

Activation of the vascular endothelium is characterized by increased expression of vascular adhesion 
molecules and chemokines. This activation occurs early in the progression of several diseases and 
triggers the recruitment of leukocytes. Inspired by the tropism of leukocytes, we investigated 
leukocyte-based biomimetic nanoparticles (i.e., leukosomes) as a novel theranostic platform for 
inflammatory diseases. Methods: Leukosomes were assembled by combining phospholipids and 
membrane proteins from leukocytes. For imaging applications, phospholipids modified with 
rhodamine and gadolinium were used. Leukosomes incubated with antibodies blocking lymphocyte 
function-associated antigen 1 (LFA-1) and CD45 were administered to explore their roles in targeting 
inflammation. In addition, relaxometric assessment of NPs was evaluated. Results: Liposomes and 
leukosomes were both spherical in shape with sizes ranging from 140-170 nm. Both NPs successfully 
integrated 8 and 13 μg of rhodamine and gadolinium, respectively, and demonstrated less than 4% 
variation in physicochemical features. Leukosomes demonstrated a 16-fold increase in breast tumor 
accumulation relative to liposomes. Furthermore, quantification of leukosomes in tumor vessels 
demonstrated a 4.5-fold increase in vessel lumens and a 14-fold increase in vessel walls. Investigating 
the targeting mechanism of action revealed that blockage of LFA-1 on leukosomes resulted in a 95% 
decrease in tumor accumulation. Whereas blockage of CD45 yielded a 60% decrease in targeting and 
significant increases in liver and spleen accumulation. In addition, when administered in mice with 
atherosclerotic plaques, leukosomes exhibited a 4-fold increase in the targeting of inflammatory 
vascular lesions. Lastly, relaxometric assessment of NPs demonstrated that the incorporation of 
membrane proteins into leukosomes did not impact the r1 and r2 relaxivities of the NPs, 
demonstrating 6 and 30 mM-1s-1, respectively. Conclusion: Our study demonstrates the ability of 
leukosomes to target activated vasculature and exhibit superior accumulation in tumors and vascular 
lesions. The versatility of the phospholipid backbone within leukosomes permits the incorporation of 
various contrast agents. Furthermore, leukosomes can potentially be loaded with therapeutics 
possessing diverse physical properties and thus warrant further investigation toward the development 
of powerful theranostic agents. © Ivyspring International Publisher. 
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Biotechnological revalorization of Tequila waste and by-product streams for 
cleaner production – A review from bio-refinery perspective 

Alemán-Nava G.S., Gatti I.A., Parra-Saldivar R., Dallemand J.-F., Rittmann B.E., Iqbal H.M.N. 
Article 

In this paper, industrial processing and biotechnological revalorization of Tequila waste and by-product 
streams have been reviewed. Tequila production process generates different kind of waste and by-
products with a huge potential to produce value-added products. Therefore, many research projects, 
scientific investigations and innovative utilizations of such waste and by-product streams have been 
the object of recent studies. Moreover, the bio-based transformation from a petrochemical-based 
economy to a bio-based economy necessitates the novel exploitation of cost-effective natural 
materials for both future biorefinery development and a range of value-added products of interests. 
The present review article focuses on an area not comprehensively reviewed previously, the potential 
of utilizing waste and by-product streams from current Tequila industry activities. The first part of this 
review focused on various processing aspects and prospects on the fermentative production of 
Tequila. In the second and third parts, statistical and sustainable aspects and the generation of waste 
and by-product streams of Tequila industry are critically reviewed, respectively. In the fourth part, 
various industrial and biotechnological applications of Tequila's wastes are comprehensively discussed 
from a bio-refinery perspective. In conclusion, it is evident that biotransformation of waste and by-
product streams has great potential and significant prospects for wider industrial and biotechnological 
applications. © 2017 Elsevier Ltd 
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Biotransformation of emerging pollutants in groundwater by laccase from P. 
sanguineus CS43 immobilized onto titania nanoparticles 

García-Morales R., García-García A., Orona-Navar C., Osma J.F., Nigam K.D.P., Ornelas-Soto N. 
Article 

Biotransformation of organic compounds by using biocatalysts such as laccases provides an 
environmentally attractive alternative to supplement conventional wastewater treatment. However, 
loss and inactivation of enzymes are challenges to solve for their potential use in water treatment 
applications. Titania presents a high chemical stability and easy functionalization, which are important 
characteristics in a support used for immobilization processes. Therefore, in this study, the 
immobilization of laccase enzymes produced by Pycnoporus sanguineus CS43 onto titania 
nanoparticles (∼21 nm) was optimized. Surface modification of the support was carried out by using 
different weight% (wt%) of 3-aminopropyltriethoxysilane (APTES) as a coupling agent and the cross-
linker glutaraldehyde (GLU) as a laccase binder. Free and immobilized enzymatic activity were 
measured based on 2,2′-azino-bis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assays and were 
compared regarding apparent activity and activity recovery. In addition, the effect of ionic strength on 
the immobilization process was studied, finding that low ionic strength (25 mM phosphate buffer) 
promote a high activity recovery, greater than 90% and even higher than previous reports. Immobilized 
laccases showed high thermostability at 50 and 60 °C (half-lives of 45.7 and 3.7 h, respectively), and 
high stability at low pH values of 2 and 3 (half-lives of 31.8 and 107.1 h respectively). Furthermore, the 
biocatalyst was assessed in the biotransformation of emerging pollutants such as acetaminophen and 
diclofenac by using 100 UL−1 of immobilized laccase at pH 4; the maximum biotransformation 
percentage of DCF was 68% after 8 h, and more than 90% biotransformation of ACE was reached after 
2 h of treatment. © 2017 Elsevier Ltd 
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Botryococcus braunii as a bioreactor for the production of nanoparticles with 
antimicrobial potentialities 

Arévalo-Gallegos A., Garcia-Perez J.S., Carrillo-Nieves D., Ramirez-Mendoza R.A., Iqbal H.M.,  
Parra-Saldívar R. 

Article 

Background: Microalgae produce metabolites with notable potentialities to act as reducing and 
capping agents for the synthesis of silver nanoparticles (AgNPs) in a process widely recognized as an 
eco-friendly and cheaper alternative for the generation of nanoparticles (NPs). Methods: In the present 
work, AgNPs were synthesized using live Botryococcus braunii cultures. Two biosynthesis routes were 
explored: (1) intracellular and (2) extracellular at pH levels of 6-9 using 1-5 mM silver nitrate 
concentrations. Results: The generation of NPs was confirmed via ultraviolet-visible spectroscopy. The 
morphological characteristics were observed using scanning electron microscopy which revealed that 
the newly developed AgNPs were mostly spherical in sizes starting from 168 nm. The characteristic 
peaks in a typical Fourier transform infrared spectroscopy suggested that the exopolysaccharides were 
the possible reducing and capping agents. The antimicrobial spectrum of the newly developed AgNPs 
was tested against bacterial strains, both Gram-negative, Gram-positive, and yeast, ie, Escherichia coli 
(American Type Culture Collection [ATCC] 25922), Pseudomonas aeruginosa (ATCC 27853), 
Staphylococcus aureus (ATCC 25923), and the yeast Candida albicans (ATCC 10231), respectively. The 
antimicrobial activity tests showed a stronger inhibition against Gram-negative bacteria. Statistically, 
the NPs biosynthesized at pH values of 6 and 8 displayed a higher antimicrobial activity. Conclusion: 
Our findings showed that B. braunii is capable of generating AgNPs with antimicrobial potential. 
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Brand literacy and knowledge transfer process: Analysis of purchase intentions 
among consumers in Mexico 

Rajagopal, Rajagopal A. 
Article 

Consumer knowledge on brands affects the consumer perceptions and purchase intentions. 
Companies are actively engaged today in transferring the brand knowledge to consumers through 
ethnic, social, family, and digital channels to create sustainable brand literacy and empowering 
consumers with substantial information to support their decision-making process. This study analyses 
empirical data from consumers in Mexico with the principal objective of exploring the role of brand 
literacy in educating consumers and reinforcing consumer purchase intentions towards specific brands 
of the companies. The study reveals that the brand literacy generates cognitive strengths and 
perceptional stimuli among consumers towards buying behaviour in reference to competitively 
differentiated products and services, and price advantages, and breaks the attitudinal stigmas towards 
brand attributes like-brand etymology, ethnicity, family practice, and disruptive psychodynamics. © 
2018 Inderscience Enterprises Ltd. 
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Bricolage and growth in social entrepreneurship organisations 

Bojica A.M., Ruiz Jiménez J.M., Ruiz Nava J.A., Fuentes-Fuentes M.M. 
Article 

This paper explores the role of bricolage in the growth of social entrepreneurship organisations (SEOs). 
Building on the premises that (1) bricolage is based on the resources at hand and the subjective 
perspectives that individuals have of these resources, and (2) the characteristics of the top 
management team (TMT) are an indicator of the resources they make available to the organisation 
and their ability to put different perspectives into play to interpret resource environments, we seek to 
determine which configurations of resource endowment, autonomy in the use of resources, TMT 
diversity and bricolage promote organisational growth. Using a fuzzy-set theoretical technique 
(fsQCA), we show that the effect of bricolage on organisational growth is contingent on the availability 
of resources, the degree of autonomy in using these resources and TMT diversity in organisational 
tenure. Our findings also indicate that TMT gender diversity is not a relevant condition to the growth 
of SEOs that use bricolage and that TMTs incorporating members with differing levels of previous 
experience in for-profit organisations exert a negative impact on organisational growth. © 2018 
Informa UK Limited, trading as Taylor & Francis Group. 
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Brn-3a and Brn-3b are differentially expressed in recurrent respiratory 
papillomatosis associated to HPV-6 and HPV-11 infection 

Teresa S.-G.M., Alberto M.-M.I., Luis T.-G.J., Antonio P.-C.M., Ramiro S.-L., Raul M.-V., Jose V.-O.V., 
Rocio O.-L., Augusto R.-M. 

Article 

Brn-3a and Brn-3b are transcription factors expressed mainly in somatosensory neurons during 
embryonic stage; but they are absent in adulthood. Both share the same DNA binding site with an 
antagonist effect. Brn-3a expression has been reported 300 fold increased in Cervical Intraepithelial 
Neoplasia grade 3 (CIN3) compared with normal cervix tissue; some studies suggest that Brn-3a may 
increase the expression of HPV onco-proteins E6 and E7 by interaction with the promoter region of 
some high risk HPV genotypes. In this study, we analyzed the expression of Brn-3a and Brn-3b in 
laryngeal tissue biopsies from patients with Recurrent Respiratory Papillomatosis (RRP) and in 
volunteers´ health tissue. HPV was detected in all RRP samples and only HPV-6 and HPV-11 were 
detected in the samples of RRP. Brn-3a was expressed in 87% of the samples and Brn-3b in 45% co-
expressed with Brn-3a. Brn-3a is expressed in laryngeal papillomas of patients with RRP diagnostic; but 
not in normal laryngeal tissue. The most of the samples expresses Brn-3a and only half weakly 
expresses Brn-3b; which suggests that the antagonist role of Brn-3b over Brn-3a is absent in this 
process. © 2018, Scientific Publishers of India. All rights reserved. 
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Building resilience: A self-sustainable community approach to the  
triple bottom line 

Aguiñaga E., Henriques I., Scheel C., Scheel A. 
Article 

The purpose of this paper is to assess, theoretically and empirically, the governance approach 
associated with the formation of the circular value ecosystem (CVES) within the Sustainable Wealth 
creation based on Innovation and enabling Technologies (SWIT) framework. The SWIT framework is 
designed to interlink economic models, policies and strategies so as to introduce and convert residue, 
waste and by-product chains into multiple increasing returns cycles. Unlike regional circular economy 
cases in Germany, Japan and China where governments or industry have taken the lead on such 
initiatives - a top-down governance approach, the SWIT framework was developed for regions where 
government support for eco-initiatives is weak and where the participation of community stakeholders 
is critical – a bottom-up governance approach. The ecological, social and economic dimensions of the 
system are explored so as to ascertain the key stakeholders critical to the governance of the circular 
value ecosystem (CVES). We seek to answer: What stakeholders must be incorporated in a bottom-up 
CVES governance approach for the SWIT framework to be able to restore environmental resilience 
while creating economic returns and social benefits in rural communities? We report the results of an 
action research case – both successes and challenges – which sought to test this community-driven 
bottom-up governance approach on a rural community in Mexico. Our findings suggest that a bottom-
up governance approach requires a deep understanding of the social, political, environmental and 
economic characteristics of the community as well as civic collaboration. © 2017 Elsevier Ltd 
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Built to scale? How sustainable business models can better serve  
the base of the pyramid 

Palomares-Aguirre I., Barnett M., Layrisse F., Husted B.W. 
Article 

One of the greatest challenges for sustainable business models is achieving a scale of operations that 
is adequate to meet the quantity and depth of needs in their markets. In this paper, we examine scaling 
of sustainable business models at the base of the pyramid (BOP). Using within- and cross-case analyses, 
we study the sustainable business models of three firms that provide affordable housing for people 
with very low incomes in Mexico. Our analyses reveal the importance of community engagement as 
well as constraints on the ability to stimulate market forces when serving the very poor. These findings 
suggest that the literature on sustainable business models should be modified to account for the 
essential roles of community engagement and government collaboration in lieu of reliance on market 
forces in enabling social enterprises to scale in order to better serve the very poor. © 2017 Elsevier Ltd 
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Bulk modification of poly(lactide) (PLA) via copolymerization with 
poly(propylene glycol) diglycidylether (PPGDGE) 

Castillejos S., Cerna J., Meléndez F., Castro M.E., Aguilar R., Márquez-Beltrán C., González M. 
Article 

Copolymers of L-lactide and poly(propylene glycol) diglycidyl ether (PPGDGE380) were synthesized by 
ring opening polymerization (ROP). Stannous octoate was used as the catalyst and 1-dodecanol as the 
initiator. The effect of the variables on the thermal properties of the copolymers was investigated by 
differential scanning calorimetry (DSC). Contact angle measurements were made in order to study the 
wettability of the synthesized copolymers. The copolymers differed widely in their physical 
characteristics, ranging from weak elastomers to tougher thermoplastics, according to the ratio of L-
lactide and PPGDGE380. The results showed that the copolymers were more hydrophilic than neat 
Poly(lactide) (PLA) and the monomer ratio had a strong influence on the hydrophilic properties. © 
2018 by the authors. 
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Calculated Versus Measured Urine Osmolarity: Accuracy of  
Estimated Urine Density 

Vidal-Mayo J.J., Olivas-Martínez A., Pérez-Díaz I., López-Navarro J.M., Sánchez-Landa E., Carrillo-
Maravilla E., Portillo-González M., Fagundo-Sierra R., Leal-Villareal M.A.J. 

Article 

Background: Urine osmolarity (OsmU) is the gold standard for the evaluation of the kidney's urine 
concentration capacity; nevertheless, urinary density (UD) is often used as a surrogate for its 
estimation. Objective: The objective of this study was to analyze the accuracy of UD in estimating 
OsmU. Materials and Methods: A transversal study including patients with simultaneous 
determination of UD measured with refractometry and OsmU measured by osmometer (OsmUm). We 
multiplied the last two digits of the UD by 35, 30, 32, 33.5, and 40 to estimate OsmU; the estimates 
were considered precise if the value was ± 30 mOsm/kg from the OsmUm. A Bland-Altman analysis 
was conducted. Results: Among 205 patients, there was no difference between OsmUm and the 
estimated form when using a factor of 33.5 (p = 0.578). When analyzing by the absence or presence of 
proteinuria and/or glycosuria, there were no differences when using the factors 35 (p = 0.844) and 32 
with adjusted UD (p = 0.898). In the linear correlation analysis, values for Pearson's r = 0.788 and r2 = 
0.621 were obtained (p < 0.001). The areas under the curve obtained by the receiver operating 
characteristics curves to estimate urine osmolarity values < 100 and > 600 mOsm/kg were > 0.90. 
Conclusion: The estimation of the OsmU from UD showed adequate performance. If an osmometer is 
unavailable, we recommend using the factor 35 for clean samples and 32 with adjusted UD for samples 
with proteinuria and/or glycosuria. Copyright: © 2017 SecretarÍa de Salud. 
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CAPN3, DCT, MLANA and TYRP1 are overexpressed in skin of vitiligo  
vulgaris Mexican patients 

Salinas-Santander M., Trevino V., de la Rosa-Moreno E., Verduzco-Garza B., Sánchez-Domínguez C.N., 
Cantú-Salinas C., Ocampo-Garza J., Lagos-Rodríguez A., Ocampo-Candiani J., Ortiz-López R. 

Article 

Vitiligo is a disorder causing skin depigmentation, in which several factors have been proposed for its 
pathogenesis: Environmental, genetic and biological aspects of melanocytes, even those of the 
surrounding keratinocytes. However, the lack of understanding of the mechanisms has complicated 
the task of predicting the development and progression. The present study used microarray analysis 
to characterize the transcriptional profile of skin from Vitiligo Vulgaris (VV) patients and the identified 
transcripts were validated using targeted high-throughput RNA sequencing in a broader set of patients. 
For microarrays, mRNA was taken from 20 skin biopsies of 10 patients with VV (pigmented and 
depigmented skin biopsy of each), and 5 biopsies of healthy subjects matched for age and sex were 
used as a control. A signature was identified that contains the expression pattern of 722 genes 
between depigmented vitiligo skin vs. healthy control, 1,108 between the pigmented skin of vitiligo vs. 
healthy controls and 1,927 between pigmented skin, depigmented vitiligo and healthy controls 
(P<0.05; false discovery rate, <0.1). When comparing the pigmented and depigmented skin of patients 
with vitiligo, which reflects the real difference between both skin types, 5 differentially expressed 
genes were identified and further validated in 45 additional VV patients by RNA sequencing. This 
analysis showed significantly higher RNA levels of calpain-3, dopachrome tautomerase, melan-A and 
tyrosinase-related protein-1 genes. The data revealed that the pigmented skin of vitiligo is already 
affected at the level of gene expression and that the main differences between pigmented and non-
pigmented skin are explained by the expression of genes associated with pigment metabolism. © 2018, 
Spandidos Publications. All rights reserved. 
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Catalytic potential of bio-synthesized silver nanoparticles using Convolvulus 
arvensis extract for the degradation of environmental pollutants 

Rasheed T., Bilal M., Li C., Nabeel F., Khalid M., Iqbal H.M.N. 
Article 

Herein, we reported a facile, green and environmental friendlier biosynthesis of silver nanoparticles 
using the Convolvulus arvensis extract. The influences of various physicochemical factors such as the 
concentration of the plant extract, reaction time, and different pH levels were investigated by UV–Vis 
spectroscopy. The UV–Visible absorption spectrum of biogenic silver nanoparticles at λmax around 
~400 nm suggested the biosynthesis of silver nanoparticles. Fourier transform infrared spectroscopy 
was employed to confirm the chemical transformation and role of various phyto-reductants in the 
conversion of Ag+ to Ag0. The surface morphology, topography, and elemental composition were 
analyzed by scanning electron microscopy, transmission electron microscopy, and energy dispersive X-
ray spectroscopy, respectively. X-ray diffraction corroborated the face-centered cubic crystalline 
structure. The dynamic light scattering and zeta potential demonstrate the size distribution (90.9 nm) 
and surface charge (−18.5). Finally, the newly developed C. arvensis based silver nanoparticles were 
exploited as a catalyst for the catalytic reduction of azo dyes in the presence of NaBH4 as a reducing 
agent, and reducing the activity of C. arvensis based silver nanoparticles was evaluated by a decrease 
in optical density using UV–Vis spectrophotometer. The nanoparticles developed herein displayed 
potential efficiency for the degradation of all the tested dye pollutants. Conclusively, plant-based 
synthesis of nanoparticles provides an environmentally-responsive option for the reduction of highly 
environmental-polluted organic compounds including toxic azo dyes as compared to chemical and 
physical methods. © 2018 Elsevier B.V. 
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Cause-Brand Community: Toward Consumer Citizenship 

de la Peña A., Amezcua B., Sepúlveda C. 
Article 

Brand communities have been proven to be successful with commercial brands. However, a review of 
the literature indicated that brand community has not been studied in charity organizations. To shed 
light on this issue, a qualitative research was conducted among stakeholders of an internationally well-
known charity organization using three different techniques: in-depth interviews, netnography, and 
nonparticipant observation at the charity’s brandfest. The results suggest that cause-brand 
communities exist, sharing the same elements of commercial-brand communities, but the two have 
some unique characteristics, such as the existence of different stakeholders and small communities 
that demonstrate an extreme commitment, the promotion of consumer citizenship among them, and 
the lack of oppositional brand loyalty. A cause-brand community has important managerial 
implications as it helps build the charity’s brand equity; at the same time, a well-known brand supports 
the construction of the brand community. © 2017 Taylor & Francis. 
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CdCO3 nanocrystalline thin film grown by chemical bath and its transition to 
porous CdO by thermal annealing treatment 

Moreno Morales G.E., Araiza Garcia M.E., Cruz Cruz S., Rebollo Plata B., Portillo Moreno O.,  
Gutiérrez Pérez R. 

Article 

CdCO3→CdO transitions by thermal treatment (TT) at ∼400 °C in an air atmosphere are reported. The 
CdCO3 was grown at room temperature by using the green chemical bath (CB) approach, and the 
morphological, structural and optical analysis. Thus, the morphological analysis performed by SEM in 
CdCO3 showed crystals with a cubic geometry, long linear stacks, as well as circular regions. After TT, 
the morphology is retained and the sample exhibited a spongy appearance, the typical morphology of 
TT materials. FTIR spectra revealed absorption bands associated with CO3 2- and OH− ions, which 
disappeared after TT. XRD showed a crystalline phase of CdCO3 with rhombohedral structure, and 
after the CdCO3→CdO transition, CdO was identified in the cubic zincblende phase. The OA studies 
showed a running in the band gap from ∼4.1 eV for CdCO3 to ∼2.3 eV for CdO. A brief mechanism by 
calculating the Gibbs free energy changes is shown. © 2018 Elsevier GmbH 
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Changes in bioactive compounds and microstructure in persimmon (Diospyros 
kaki L.) treated by high hydrostatic pressures during cold storage 

García-Cayuela T., Quiles A., Hernando I., Welti-Chanes J., Cano M.P. 
Article 

High hydrostatic pressure (HHP) processing modifies the localization, concentration, and activity of the 
bioactive compounds of plant foods. The aim of this study was to evaluate changes in carotenoids and 
total phenolics of persimmon (astringent fruits, cv. Rojo Brillante) pieces submitted to high pressures 
and stored at 4ºC during 28 days. A microstructure study was conducted by Light Microscopy (LM) and 
Cryo Scanning Electron Microscopy (Cryo-SEM). Individual carotenoids were analyzed by HPLC, total 
phenolic content by Folin-Ciolcateau and antioxidant activity by DPPH methods, respectively. HHP 
treatment produced a significant increase in the extractability of carotenoids (23%–28%) but a 
decrease in total phenolics (20%). During cold storage, there was a progressive release of cell content 
toward the apoplast due to the damages in membranes and cell walls produced by HHP treatments. 
This fact produced a significant decrease in carotenoid and phenolic contents and in antioxidant 
capacity in all persimmon samples. Practical applications: The progress in the knowledge of the 
relationship between the food microstructure and function could be fundamental to the development 
of new functional foods. In this sense, high pressure treatment produces a breakdown of cellular 
organules and several changes in the tissue microstructure, affecting the plant food functionality. In 
addition, this processing stabilizes the vegetable tissue from a microbiological and sensorial point of 
view. The results of this work present valuable information for the application of high pressure 
processing of persimmon tissues in order to develop new plant-derived foods with high quality, 
adequate shelf-life, and improved functional characteristics. © 2018 Wiley Periodicals, Inc. 
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Changes in bioactive compounds concentration and physicochemical properties 
of mango smoothies treated by ultrasound  

de la Peña M.M., Rosas-González M.C., Martín-Belloso O., Welti-Chanes J. 
Article 

Mango smoothies prepared with whole milk (WM-MS) or soymilk (SM-MS) were processed by 
ultrasound (400W, 24 kHz, 100 μm amplitude for 20 min at 35 and 55 °C) in order to evaluate the 
effects on physicochemical parameters (pH, total soluble solids, and total acidity) and bioactive 
compounds content (carotenoids and isoflavones). Regardless of the temperature applied and the milk 
used in the formulation, significant changes in physicochemical parameters were observed in 
sonicated smoothies. While the pH slightly decreased from 5.58 to 5.45 (WM-MS) and 5.64 to 5.59 
(SM-MS), total soluble solids and acidity augmented approximately 5 - 6 % and 3 − 5 %, respectively. 
Carotenoid concentration significantly diminished in sonicated smoothies, observing higher 
degradation in the SM-MS (58 %) than in the WM-MS (40 %) when treated at 55 °C. Otherwise, a 
significant increase in total isoflavone content (6 %) was detected in SM-MS after processing. 
Additionally, higher aglycone than glucoside concentration was detected in sonicated SM-MS. The 
application of ultrasound combined with mild heat treatment in mango smoothies induces physical 
and chemical changes that can modify their bioactive compound profile. © 2018, Universidad 
Autonoma Metropolitana Iztapalapa. All rights reserved. 
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Changing recharge pathways within an intensively pumped aquifer with high 
fluoride concentrations in Central Mexico 

Knappett P.S.K., Li Y., Hernandez H., Rodriguez R., Aviles M., Deng C., Piña V., Giardino J.R., 
Mahlknecht J., Datta S. 

Article 

Fluoride (F), naturally found in aquifers around the world at toxic concentrations, causes disease in 
millions of people. The long-term stability, however, of those concentrations within intensively 
pumped aquifers is poorly characterized. We assessed long-term stability in the spatial distribution of 
F concentrations in an intensively pumped aquifer within the semi-arid, inter-montane Independence 
Basin in central Mexico between 1999 and 2016. Although stable in 16 re-sampled wells, F 
concentrations increased in some localities across the basin by as much as 4 mg/L. Changes in recharge 
pathways to the deep aquifer were identified by analyzing changes in δ2H, δ18O and Cl/Br mass ratios. 
In 1999, δ2H and δ18O values suggested the aquifer was recharged in the mountains. In 2016, 
however, substantial increases in δ18O values in the center of the basin suggest recharge water is 
derived from rainfall that had experienced increased evaporation. In 1999, the mass ratio Cl/Br in 
groundwater was slightly enriched over local rainfall, and followed a single mixing line on a plot of Cl. 
vs. Cl/Br. In 2016, however, three distinct groupings of wells were evident, all following different mixing 
lines. These changes suggest input from new sources including urban sewage, evaporate dissolution, 
connate sea water and geothermal waters. Step-wise multiple regression was used to quantify the 
impact of physical and chemical parameters on F concentrations. In 1999, Li (6.8 ± 1.7) and Na (0.01 ± 
0.004) drove F concentrations (R2 = 0.54). In 2016, Na (0.013 ± 0.0018), HCO3 (0.004 ± 0.001), Ca (− 
0.0018 ± 0.00045), and Mg (− 0.055 ± 0.023) drove F concentrations (0.78). Irrigation pumping and 
urban expansion within semi-arid, groundwater-dependent, inter-montane basins drive mixing of 
disparate groundwater chemistries and introduces new sources of recharge to aquifers inducing 
changes in aquifer chemistry including increasing concentrations of geogenic toxic elements. © 2017 
Elsevier B.V. 
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Chaotic printing: Using chaos to fabricate densely packed micro- and 
nanostructures at high resolution and speed 

Trujillo-De Santiago G., Alvarez M.M., Samandari M., Prakash G., Chandrabhatla G.,  
Rellstab-Sánchez P.I., Byambaa B., Pour Shahid Saeed Abadi P., Mandla S., Avery R.K.,  

Vallejo-Arroyo A., Nasajpour A., Annabi N., Zhang Y.S., Khademhosseini A. 
Article 

Nature generates densely packed micro- and nanostructures to enable key functionalities in cells, 
tissues, and other materials. Current fabrication techniques, due to limitations in resolution and speed, 
are far less effective at creating microstructures. Yet, the development of extensive amounts of surface 
area per unit volume will enable applications and manufacturing strategies not possible today. Here, 
we introduce chaotic printing - the use of chaotic flows for the rapid generation of complex, high-
resolution microstructures. A simple and deterministic chaotic flow is induced in a viscous liquid, and 
its repeated stretching and folding action deforms an "ink" (i.e., a drop of a miscible liquid, fluorescent 
beads, or cells) at an exponential rate to render a densely packed lamellar microstructure that is then 
preserved by curing or photocrosslinking. This exponentially fast creation of fine microstructures 
exceeds the limits of resolution and speed of the currently available 3D printing techniques. Moreover, 
we show that the architecture of the microstructure to be created with chaotic printing can be 
predicted by mathematical modelling. We envision diverse applications for this technology, including 
the development of densely packed catalytic surfaces and highly complex multi-lamellar and multi-
component tissue-like structures for biomedical and electronics applications. © 2018 The Royal Society 
of Chemistry. 

Trujillo-De Santiago G., Alvarez M.M., Samandari M., Prakash G., Chandrabhatla G., Rellstab-Sánchez P.I., Byambaa B., Pour 
Shahid Saeed Abadi P., Mandla S., Avery R.K., Vallejo-Arroyo A., Nasajpour A., Annabi N., Zhang Y.S., Khademhosseini A., 
(2018). Chaotic printing: Using chaos to fabricate densely packed micro- and nanostructures at high resolution and speed. 
Materials Horizons, Vol. 5, pp. 813-822. ISSN: 20516347



Characteristics of starch isolated from microwave heat treated lotus (Nelumbo 
nucifera) seed flour 

Nawaz H., Shad M.A., Saleem S., Khan M.U.A., Nishan U., Rasheed T., Bilal M., Iqbal H.M.N. 
Article 

The present study aimed to investigate the influence of microwave irradiation on the physical and 
functional properties of starch extracted from Nelumbo nucifera seed flour. The seed flour was 
obtained by manual grinding of seeds and irradiated at different microwave treatment time, i.e., 1, 2, 
3, 4 and 5 min at the low-medium intensity. The starch was extracted in distilled water and dried at 
room temperature using a vacuum desiccator. The morphology, crystal structure, and surface 
parameters of starch granules were analyzed using scanning electron microscopy, X-ray diffraction, 
Fourier transform infra-red spectroscopy and Brunauer, Emmett and Teller surface analysis 
techniques. The functional properties of starch were also determined in terms of water and oil holding 
capacity, swelling capacity, emulsifying activity and gelling ability. Evidently, crystallinity, surface area 
and pore volume of starch granules were found to be increased, while particle size and average pore 
size were decreased as a function of microwave treatment time. The microwave-induced variations in 
physical parameters significantly affected the functional properties of starch. A significant (p &gt; 0.05) 
exponential decrease in extraction yield and gelling ability, while an exponential increase in the 
functional properties of starch with increase in the microwave treatment time (R2 = 0.915–0.985) was 
recorded. © 2018 Elsevier B.V. 
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Characterization and pharmacokinetics of triamcinolone acetonide-loaded 
liposomes topical formulations for vitreoretinal drug delivery 

Altamirano-Vallejo J.C., Navarro-Partida J., Gonzalez-De La Rosa A., Hsiao J.H., Olguín-Gutierrez J.S., 
Gonzalez-Villegas A.C., Keller B.C., Bouzo-Lopez L., Santos A. 

Article 

Purpose: To achieve a safer alternative to intravitreal injection of corticosteroids, we developed and 
characterized triamcinolone acetonide-loaded liposomes formulations (TA-LFs) to be used topically for 
vitreoretinal drug delivery. Methods: Four different 0.2% TA-LFs (TA-LF1 to TA-LF4) were generated 
and submitted to physicochemical characterization. Posteriorly, an ex vivo diffusion assay was 
performed using rabbit corneas as membranes. Finally, concentrations of triamcinolone acetonide (TA) 
were determined by high-performance liquid chromatography in ocular tissues from New Zealand 
white rabbits after multiple topical doses of TA-LF2 (6 times per day, 14 days). In addition, toxicity and 
tolerability of TA-LF2 was evaluated by cell viability assay and eye examination of study animals, 
respectively. Results: TA-LF2 was the most stable formulation maintaining a stable hidrogenion 
potential (pH) at 30 and 40°C and even improving encapsulation with higher temperature. TA-LF2 and 
TA-LF3 presented the best diffusion performance in vitro reaching the highest TA concentrations after 
8 h of follow-up. In vivo diffusion and pharmacokinetics analysis showed that concentrations of TA in 
retina and vitreous reached the highest peak at 12 h after topical administration of TA-LF2 (252.10 ± 
90.00 ng/g and 32.6 ± 10.27 ng/g, respectively) and subsequently decline to 24.0 ± 11.72 ng/g and 19.5 
± 13.14 ng/g, respectively, at 14 days of follow-up. Finally, cell viability was unaffected by TA-LF2, and 
no increase in intraocular pressure nor ocular alterations were observed after topical administration 
of this formulation in rabbits. Conclusion: TA-loaded liposomes, administered topically, can deliver TA 
in the vitreous cavity and reach the retina efficiently. © 2018 Mary Ann Liebert, Inc. 
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Characterization of soil contamination by lead around a former battery factory 
by applying an analytical hybrid method 

Urrutia-Goyes R., Argyraki A., Ornelas-Soto N. 
Article 

Former battery factories have created environmental and health problems for years and the exposure 
to lead in surface soils has been underestimated. Nonetheless, the identification of lead contamination 
and its spatial distribution is crucial. The determination of heavy metals in soils can be performed using 
inductively coupled plasma mass spectrometry (ICP-MS). However, alternative techniques such as X-
ray fluorescence (XRF) have been used lately in environmental studies since measurements can be 
taken in the field in a prompt manner, despite its lower accuracy. In this study, a former battery factory 
site in Monterrey, Mexico, has been studied in order to detect lead contamination. Soil samples were 
assessed for contamination by using an analytical hybrid method that comprises both analytical 
techniques, namely, ICP-MS and XRF. Samples were taken in 215 locations and, after a simple 
homogenization process, they were analyzed by using a portable XRF device. Within those 215 
sampling points, 25 samples were analyzed concurrently by using ICP-MS according to international 
sampling guidelines. Results obtained were adjusted in order to define an analytical hybrid method, 
which encompasses the advantages of each technique. An improved characterization was achieved by 
using the proposed analytical hybrid method since maps of lead distribution and calculated areas of 
concern showed better predictability. The combination of spectroscopic techniques is of great 
applicability for environmental agencies and decision makers. © 2018, Springer International 
Publishing AG, part of Springer Nature. 
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Children and their brands: how young consumers relate to brands 

Lopez A., Rodriguez R. 
Article 

Purpose: The purpose of this study is to understand and explain the process by which child consumers 
form relationships with brands. Specifically, the authors attempt to understand how child consumers 
conceptualize brands, why and how they decide to engage in relationships with brands and why they 
decide to breakup with brands though sometimes reconcile with them. 
Design/methodology/approach: A mixed methodology was followed in this research. On the basis of 
an ethnographic approach, ten in-depth interviews were conducted among 8-12-year-old girls. 
Subsequently, a survey was completed by 122 children (boys and girls) to quantitatively examine the 
hypotheses formulated after the qualitative phase. Findings: Findings from both the qualitative and 
quantitative studies highlight and confirm that children conceptualize brands according to visual 
branding components, signs and promotional activities. Furthermore, children make moral evaluations 
of brand behaviors and judge them as “good” or “bad”. More importantly, the authors propose two 
typologies: one for the reasons children decide to engage in a positive relationship and another for 
why children engage in a negative relationship with a brand. Additionally, the authors found that 
children report having an active or passive relationship role according to the characteristics of the 
brand relationship. Moreover, despite their young age, children report having broken up relationships 
with several brands; the reasons are categorized into positive and negative breakups. Finally, the 
authors found that positive breakups lead to more probable brand relationship reconciliation than 
negative breakups. Originality/value: Despite a vast body of literature in the child consumer behavior 
field, there is scarce research regarding brand relationship phenomena. To the best of the authors’ 
knowledge, this is the first empirical research conducted with child consumers, addressing brand 
relationship formation, dissolution and reconciliation. © 2018, Emerald Publishing Limited. 
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Chiroptical response of a single plasmonic nanohelix 

Wozniak P., de Leon I., Höflich K., Haverkamp C., Christiansen S., Leuchs G., Banzer P. 
Article 

We investigate the chiroptical response of a single plasmonic nanohelix interacting with a weakly 
focused circularly polarized Gaussian beam. The optical scattering at the fundamental resonance is 
characterized experimentally and numerically. The angularly resolved scattering of the excited 
nanohelix is verified experimentally and it validates the numerical results. We employ a multipole 
decomposition analysis to study the fundamental and first higher-order resonance of the nanohelix, 
explaining their chiral properties in terms of the formation of chiral dipoles. © 2018 Optical Society of 
America 
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Chloroperoxidase-mediated halogenation of selected pharmaceutical 
micropollutants 

García-Zamora J.L., León-Aguirre K., Quiroz-Morales R., Parra-Saldívar R., Gómez-Patiño M.B.,  
Arrieta-Baez D., Rebollar-Pérez G., Torres E. 

Article 

The oxidation of eight pharmaceutical micropollutants by chloroperoxidase derived from 
Caldaromyces fumago using hydrogen peroxide as an electron acceptor is reported. All the tested 
compounds, namely trazadone, sulfamethoxazole, naproxen, tetracycline, estradiol, ketoconazole, 
ketorolac, and diclofenac, were found to be substrates for oxidation by chloroperoxidase. The 
respective oxidation products were identified by electrospray ionization–mass spectrometry. All the 
products contain at least one chloride atom in their structure after the enzymatic oxidation. 
Degradability experiments indicated that most of the reaction products are more biodegradable than 
the corresponding unmodified compounds. The enzyme was found to be catalytically active in effluent 
from a water treatment facility, transforming the micropollutants with high reaction rates and 
conversions. The enzyme was immobilized in chitosan macrospheres, which allowed the catalyst to be 
recycled for up to three treatment cycles in simulated samples of treated residual water. The 
conversion was high in the first two cycles; however, in the third, a 50% reduction in the capacity of 
the enzyme to oxidize ketorolac was observed. Additionally, immobilization improved the performance 
of the enzyme over a wider pH range, achieving the conversion of ketorolac at pH 5, while the free 
enzyme was not active at this pH. Overall, the results of this study suggest that chloroperoxidase 
represents a powerful potential catalyst in terms of its catalytic activity for the transformation of 
pharmaceutical micropollutants. © 2018 by the authors. Licensee MDPI, Basel, Switzerland. 
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Cholesterol efflux capacity of large, small and total HDL particles is unaltered by 
atorvastatin in patients with type 2 diabetes 

Muñoz-Hernandez L., Ortiz-Bautista R.J., Brito-Córdova G., Lozano-Arvizu F., Saucedo S., Pérez-
Méndez O., Zentella-Dehesa A., Dauteuille C., Lhomme M., Lesnik P., Chapman M.J.,  

Kontush A., Aguilar Salinas C.A. 
Article 

Background and aims: Research on the biologic activities of HDL, such as cholesterol efflux capacity 
and HDL composition, has allowed the understanding of the effect of interventions directed to improve 
cardiovascular risk. Previously, statin therapy has shown conflicting results about its effects on 
cholesterol efflux capacity of HDL; the underlying mechanisms are unclear but studies with positive 
effects are associated with an increase of HDL-cholesterol levels. We investigated if 10 weeks of 
atorvastatin therapy changes HDL efflux capacity and the chemical composition of its subpopulations. 
Methods: In a before-after design basis, HDL-cholesterol levels, chemical composition and cholesterol 
efflux capacity from HDL subpopulations isolated by isophynic ultracentrifugation were assessed in 
plasma samples from 60 patients with type 2 diabetes mellito (T2DM) at baseline and after 10 weeks 
of treatment with 20 mg atorvastatin. Cholesterol efflux was measured from human THP-1 cells using 
large, light HDL2b and small, dense 3c subpopulations as well as total HDL as acceptors. Changes of 
cholesterol efflux and chemical composition of HDL after treatment were analyzed. Correlations 
among variables potentially involved in cholesterol efflux were evaluated. Results: A significant 
decrease of 4% in HDL-cholesterol levels was observed from 47 (42–54) to 45 (39–56) mg/dL, p = 0.02. 
Cholesterol efflux from total-HDL and HDL2b and 3c subfractions was maintained unchanged after 
treatment. The total mass of HDL remained unaffected, except for the HDL3a subpopulation accounted 
for by a significant increase in total protein content. No significant correlations for variables previously 
known to be associated with cholesterol efflux were found in our study. Conclusions: Short therapy of 
10 weeks with 20 mg of atorvastatin does not modify the cholesterol efflux capacity neither the total 
mass of HDL2b, HDL3c and total HDL. The discrepancy with previous reports may be due to the 
selective effects among different classes of statins or differences in the approaches to measure cellular 
cholesterol efflux. © 2018 
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Cilioretinal artery branch avulsion secondary to surgical embolectomy: 
Management and outcome. Case report [Avulsão do ramo da artéria 

ciliorretiniana secundária à embolectomia cirúrgica: Manejo e desfecho. Relato 
de caso] 

Mota S.E.H.-D., Garcia-Aguirre G., Velez-Montoya R. 
Article 

Relatamos a abordagem transoperatória e o desfecho em curto prazo de um paciente que sofreu uma 
avulsão traumática do ramo da artéria ciliorretiniana durante o tratamento cirúrgico de uma oclusão 
do ramo arterial ciliorretiniano com embolectomia intraocular. O paciente foi submetido a uma 
vitrectomia pars plana com embolectomia in situ. A artéria bloqueada foi incisada com uma tesoura 
vertical de 25 Ga e a manipulação do êmbolo foi feita com pinça microcirúrgica. Durante a extração do 
êmbolo, a artéria ciliorretiniana ocluída e seu ramo foram inadvertidamente avulsionados e rasgados 
com sangramento intenso subsequente. Laser e endodiatermia foram utilizados para hemostasia 
aguda. As manobras criaram uma anastomose retinocoroidiana não intencional. Melhora do campo 
visual foi observada três meses após a cirurgia. No caso de uma embolectomia cirúrgica complicada 
com a avulsão da artéria, a formação de uma anastomose retinocoroidiana e reperfusão da artéria 
ocluída pode ocorrer juntamente com a melhora do campo visual em alguns casos. © 2018 Conselho 
Brasileiro De Oftalmologia.We report the trans-operative approach and short-term outcome for a 
patient who suffered a traumatic avulsion of the cilioretinal artery branch during the surgical 
management of a cilioretinal arterial branch occlusion with intraocular embolectomy. The patient 
underwent a pars plana vitrectomy with in situ embolectomy. The blocked artery was incised using 25 
Ga vertical scissors, and embolus manipulation was performed 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 
three 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 artery 
may occur along with the improvement of the visual field in some cases. © 2018 Conselho Brasileiro 
De Oftalmologia. 
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Circulating levels of specific members of chromosome 19 microRNA cluster are 
associated with preeclampsia development 

Martinez-Fierro M.L., Garza-Veloz I., Gutierrez-Arteaga C., Delgado-Enciso I., Barbosa-Cisneros O.Y., 
Flores-Morales V., Hernandez-Delgadillo G.P., Rocha-Pizaña M.R., Rodriguez-Sanchez I.P.,  

Badillo-Almaraz J.I., Ortiz-Rodriguez J.M., Castañeda-Miranda R. 
Article 

Purpose: To perform serum microRNA expression profiling to identify members of chromosome 19 
miRNA cluster involved in preeclampsia development. Methods: Serum chromosome 19 miRNA cluster 
microRNA expression profiling was evaluated at 12, 16, and 20 gestational weeks and at the time of 
preeclampsia diagnosis, in women who developed preeclampsia (WWD-PE; n = 16) and controls (n = 
18) using TaqMan low density array plates. Results: A total of 51 chromosome 19 microRNA cluster 
members were evaluated. The circulating hsa-miRs 512-3p, 518f-3p, 520c-3p, and 520d-3p, were 
differentially expressed between groups (P < 0.05). Compared with controls, serum levels of hsa-miR-
518f-3p at 20 GW were useful for identifying WWD-Mild-PE (P = 0.035) and WWD-Severe-PE (P = 
0.007). Conclusions: Serum hsa-miRs 512-3p, 518f-3p, 520c-3p, and 520d-3p, are differentially 
expressed between WWD-PE and controls and their role in the development of preeclampsia should 
be investigated further. © 2017, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Clinical characteristics and outcomes of older women with breast  
cancer in Mexico 

Cabrera-Galeana P., Soto-Perez-de-Celis E., Reynoso-Noverón N., Villarreal-Garza C., Arce-Salinas C., 
Matus-Santos J., Ramírez-Ugalde M.T., Alvarado-Miranda A., Meneses-García A., Lara-Medina F., 

Torres-Dominguez J., Bargalló-Rocha E., Mohar A. 
Article 

Introduction: Although the epidemiology of breast cancer in older women has been widely described 
before, little is known about the clinical characteristics and prognosis of older patients living in 
developing countries. Here, we studied older women with breast cancer treated at a public cancer 
center in Mexico City, and compared their outcomes with their younger counterparts. Materials and 
Methods: We retrospectively analyzed a database of 5488 women treated for breast cancer at a single 
institution. We compared clinical characteristics, treatment and survival between women aged <65 
and ≥65 years of age. Survival analyses were performed for each molecular subtype. Results: 851 
women (15.5%) were ≥65 years of age, of which 45% presented with Stages III–IV disease. Compared 
with their younger counterparts, older women had lower grade disease, a larger proportion of 
hormone receptor positive tumors, and were less likely to receive both chemotherapy and 
radiotherapy. At 5 years, no differences in both disease free and overall survival were found between 
younger and older women in a multivariate model including stage, grade, tumor subtype and 
treatment received. Conclusions: In contrast with reports from high-income countries, older women 
with breast cancer in developing nations present with more advanced disease requiring more 
aggressive treatment. Strategies aimed at earlier detection, improved access to care, and downstaging 
among older adults are greatly needed in Mexico and in the rest of the developing world. © 2018 
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Clinical guidelines on the diagnosis and treatment of celiac disease in Mexico 
[Guía clínica para diagnóstico y tratamiento de la enfermedad  

celíaca en México] 

Remes-Troche J.M., Uscanga-Domínguez L.F., Aceves-Tavares R.G., Calderón de la Barca A.M., 
Carmona-Sánchez R.I., Cerda-Contreras E., Coss-Adame E., Icaza-Chávez M.E., Lopéz-Colombo A., 

Milke-García M.P., Morales-Arámbula M., Peláez-Luna M., Ramos Martínez 
Article 

Celiac disease, celiac sprue, or gluten-sensitive enteropathy, is a generalized autoimmune disease 
characterized by chronic inflammation and atrophy of the small bowel mucosa. It is caused by dietary 
exposure to gluten and affects genetically predisposed individuals. In Mexico, at least 800,000 are 
estimated to possibly have the disease, prompting the Asociación Mexicana de Gastroenterología to 
summon a multidisciplinary group of experts to develop the “Clinical guidelines on the diagnosis and 
treatment of celiac disease in Mexico” and establish recommendations for the medical community, its 
patients, and the general population. The participating medical professionals were divided into three 
working groups and were given the selected bibliographic material by the coordinators (ART, LUD, 
JMRT), who proposed the statements that were discussed and voted upon in three sessions: two voting 
rounds were carried out electronically and one at a face-to-face meeting. Thirty-nine statements were 
accepted, and once approved, were developed and revised by the coordinators, and their final version 
was approved by all the participants. It was emphasized in the document that epidemiology and risk 
factors associated with celiac disease (first-degree relatives, autoimmune diseases, high-risk 
populations) in Mexico are similar to those described in other parts of the world. Standards for 
diagnosing the disease and its appropriate treatment in the Mexican patient were established. The 
guidelines also highlighted the fact that a strict gluten-free diet is essential only in persons with 
confirmed celiac disease, and that the role of gluten is still a subject of debate in relation to nonceliac, 
gluten-sensitive patients. © 2018 
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Closing Gaps for Aircraft Attitude Higher Order Sliding Mode Control 
Certification via Practical Stability Margins Identification 

Panathula C.B., Rosales A., Shtessel Y.B., Fridman L.M. 
Article 

In this paper, the conventional aircraft control system certification approach based on phase margin 
(PM) and gain margin (GM) is extended to higher order sliding mode (HOSM) controllers. The proposed 
practical stability PM (PSPM) and the practical stability GM (PSGM) are used to quantify the HOSM 
control system robustness to unmodeled dynamics. The tools/algorithms for the identification of PSPM 
and PSGM are developed using describing function-harmonic balance method. A design algorithm of 
a cascade dynamic compensator for a dynamically perturbed HOSM control system is presented and 
can be used to satisfy required practical stability margins. The theoretical developments are illustrated 
and validated on controlling the attitude of an F-16 aircraft. © 1993-2012 IEEE. 
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cLUPS: A New Culture Medium for the Axenic Growth of Entamoeba histolytica 

Gonzalez-Salazar F., Meester I., Guzmán De La Garza F.J., De La Garza-Salinas L.H., Sampayo-Reyes A., 
Garza-Gonzalez J.N., Monsivais-Diaz O., Barba-Dávila B.A., Hernández-García M.E., Vargas-Villarreal J. 

Article 

Amebiasis remains a major health problem in Mexico. Therefore, the search for better culture media 
and low-cost diagnostic and therapeutic tools is fundamental. We present a new culture medium for 
Entamoeba histolytica which allows the microbe to preserve its virulence factors and ability to induce 
hepatic abscesses in animal models. The novel CLUPS medium is an improved version of the PEHPS 
medium, previously designed in our laboratory. The main difference is the substitution of raw beef 
liver in PEHPS by raw beef lung in the CLUPS medium. To compare the performance of three-culture 
media (traditional TYI-S-33, PEHPS, and CLUPS), E. histolytica trophozoites were cultured in 
quintuplicate, followed by the evaluation of phospholipase activity and the induction of liver abscesses 
in golden hamsters. E. histolytica trophozoites grew significantly better in CLUPS medium than in TYI-
S-33. Likewise, CLUPS-cultured trophozoites produced significantly more phospholipases than TYI-S-
33-cultured trophozoites. Finally, trophozoites grown in any of the three tested media had similar 
potential to induce liver abscesses. © 2018 F. Gonzalez-Salazar et al. 
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Cluster validation using an ensemble of supervised classifiers 

Rodríguez J., Medina-Pérez M.A., Gutierrez-Rodríguez A.E., Monroy R., Terashima-Marín H. 
Article 

A cluster validity index is used to select which clustering algorithm to apply for a given problem. It 
works by evaluating the quality of a partition, as output by a candidate clustering algorithm, getting 
around the common case of the lack of an expert in the given domain of discourse. Most existing 
validity indexes make assumptions, such as each cluster of the partition having an underlying structure, 
for example, a hypersphere, yielding incorrect evaluations when they do not hold. Here, we propose a 
new cluster validity index, which attempts to avoid this bias using an ensemble of distinct supervised 
classifiers; this way the bias is not attributable to a specific classifier, but to a collection thereof, hence 
alleviating the problem. The rationale behind our index is that a good partition should induce the 
construction of also a good classifier; the better the classification performance, the better the quality 
of the partition under evaluation. Notice how we use the partition to be assessed as a sort of labeled 
dataset, where each object is labeled with the cluster label it belongs to. We have tested our index on 
50 numerical datasets, grouped using six different clustering algorithms. In our experiments, our index 
outperforms five validity indexes, including the most popular ones. © 2018 
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Co-amorphous simvastatin-nifedipine with enhanced solubility for possible use 
in combination therapy of hypertension and hypercholesterolemia 

Martínez-Jiménez C., Cruz-Angeles J., Videa M., Martínez L.M. 
Article 

The high index of simultaneous incidence of hypertension and hypercholesterolemia in the population 
of many countries demands the preparation of more efficient drugs. Therefore, there is a significant 
area of opportunity to provide as many alternatives as possible to treat these illnesses. Taking 
advantage of the solubility enhancement that can be achieved when an active pharmaceutical 
ingredient (API) is obtained and stabilized in its amorphous state, in the present work, new drug-drug 
co-amorphous formulations (Simvastatin SIM- Nifedipine NIF) with enhanced solubility and stability 
were prepared and characterized. Results show that the co-amorphous system (molar ratio 1:1) is 
more soluble than the pure commercial APIs studied separately. Aqueous dissolution profiles showed 
increments of solubility of 3.7 and 1.7 times for SIM and NIF, correspondingly, in the co-amorphous 
system. The new co-amorphous formulations, monitored in time, (molar fractions 0.3, 0.5 and 0.7 of 
SIM) remained stable in the amorphous state for more than one year when stored at room 
temperature and did not show any signs of crystallization when re-heating. Inspection on the 
remainder of a sample after six hours of dissolution showed no recrystallization, confirming the 
stability of co-amorphous system. The enhanced solubility of the co-amorphous formulations makes 
them promising for simultaneously targeting of hypertension and hypercholesterolemia through 
combination therapy. c 2018 by the authors. 

Martínez-Jiménez C., Cruz-Angeles J., Videa M., Martínez L.M., (2018). Co-amorphous simvastatin-nifedipine with enhanced 
solubility for possible use in combination therapy of hypertension and hypercholesterolemia. Molecules, Vol. 23, ISSN: 
14203049



Collaboration mechanisms for sustainable innovation 

Reficco E., Gutiérrez R., Jaén M.H., Auletta N. 
Article 

The purpose of this article is to advance research on sustainable innovation through a business model 
(hereafter, BM) perspective. We consider the BM as a boundary-spanning system that encompasses 
various firms, in which value is created, exchanged and captured. More specifically, we look at the 
changes called for by the imperative of sustainable development, through the perspective of the BM. 
When companies coalesce around well-entrenched BMs, sunk costs and lock-in effects emerge as 
formidable barriers for sustainable innovation. We posit that the multiple dimensions in which 
sustainable innovation creates value for BM participants have not been adequately studied. In this 
article, we seek to address that gap by exploring the following research questions: What mechanisms 
enable transactions in boundary-spanning BMs that seek to bring about sustainable innovation? Are 
there synergies or otherwise meaningful connections between the different collaboration 
mechanisms? Are there enabling mechanisms that may facilitate or hinder those mechanisms? We 
look at the BM of three green innovators: new entrants that created a niche in their industries with 
clear social and environmental advantages over imperfect substitutes. Our main contributions to the 
literature on sustainable innovation are: (1) the integration of social and environmental collaboration 
mechanisms in addition to the economic ones used by extant studies; (2) the identification of the 
connections among these social, economic and environmental collaboration mechanisms; and (3) the 
identification of a set of enabling conditions within the focal firms that facilitate collaboration at the 
BM level. We close with propositions about enabling conditions, collaboration mechanisms and 
outcomes (sustainable innovations). © 2018 Elsevier Ltd 
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College students and eating habits: A study using an ecological model for 
healthy behavior 

Sogari G., Velez-Argumedo C., Gómez M.I., Mora C. 
Article 

Overweightness and obesity rates have increased dramatically over the past few decades and they 
represent a health epidemic in the United States (US). Unhealthy dietary habits are among the factors 
that can have adverse effects on weight status in young adulthood. The purpose of this explorative 
study was to use a qualitative research design to analyze the factors (barriers and enablers) that US 
college students perceived as influencing healthy eating behaviors. A group of Cornell University 
students (n = 35) participated in six semi-structured focus groups. A qualitative software, CAQDAS 
Nvivo11 Plus, was used to create codes that categorized the group discussions while using an Ecological 
Model. Common barriers to healthy eating were time constraints, unhealthy snacking, convenience 
high-calorie food, stress, high prices of healthy food, and easy access to junk food. Conversely, enablers 
to healthy behavior were improved food knowledge and education, meal planning, involvement in 
food preparation, and being physically active. Parental food behavior and friends’ social pressure were 
considered to have both positive and negative influences on individual eating habits. The study 
highlighted the importance of consulting college students when developing healthy eating 
interventions across the campus (e.g., labeling healthy food options and information campaigns) and 
considering individual-level factors and socio-ecological aspects in the analysis. © 2018 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Combination of simulated annealing and pseudo spectral methods for the 
optimum removal rate in turning operations of nickel-based alloys 

Palacios J.A., Olvera D., Urbikain G., Elías-Zúñiga A., Martínez-Romero O., López de Lacalle L.N., 
Rodríguez C., Martínez-Alfaro H. 

Article 

In this paper, an approach that combines simulated annealing technique (SA) with the Chebyshev 
collocation method (CCM) or with the Enhanced Multistage Homotopy Perturbation (EMHPM) is 
established. Then, these two new approaches are applied to find optimal cutting conditions in turning 
operations of nickel-based superalloy (Inconel 718©) by using SNMG and VBMT tool-inserts. To 
validate the proposed approaches in terms of material removal rate and stability, a series of turning 
cutting tests were carried out. Numerical results show that when the CCM is combined with SA 
technique, the optimum stable cutting conditions such as the axial depth of cut and the spindle speed, 
were estimated 100 times faster than from the CCM. Furthermore, experimental data and numerical 
results confirmed that the productivity by using a tool-SNMG insert is 19% higher than when using 
VBMT tool-insert, which is mainly due to the tool stability dynamic response. © 2017 Elsevier Ltd 
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Combined Use of Mathematical Optimization and Design of Experiments for 
the Maximization of Profit in a Four-Echelon Supply Chain 

Olivares Vera D.A., Olivares-Benitez E., Puente Rivera E., López-Campos M., Miranda P.A. 
Article 

This paper develops a location-allocation model to optimize a four-echelon supply chain network, 
addressing manufacturing and distribution centers location, supplier selection and flow allocation for 
raw materials from suppliers to manufacturers, and finished products for end customers, while 
searching for system profit maximization. A fractional-factorial design of experiments is performed to 
analyze the effects of capacity, quality, delivery time, and interest rate on profit and system 
performance. The model is formulated as a mixed-integer linear programming problem and solved by 
using well-known commercial software. The usage of factorial experiments combined with 
mathematical optimization is a novel approach to address supply chain network design problems. The 
application of the proposed model to a case study shows that this combination of techniques yields 
satisfying results in terms of both its behavior and the obtained managerial insights. An ANOVA analysis 
is executed to quantify the effects of each factor and their interactions. In the analyzed case study, the 
transportation cost is the most relevant cost component, and the most relevant opportunity for profit 
improvement is found in the factor of quality. The proposed combination of methods can be adapted 
to different problems and industries. © 2018 Daniel Arturo Olivares Vera et al. 
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Comment: Well-Being Can Improve Health by Shaping Stress Appraisals 

Kruse E., Sweeny K. 
Article 

In this brief comment, we bring together two articles that appear in this special section. Jamieson et 
al. provide an overview of the biopsychosocial model of threat and challenge and suggest that stress-
related arousal can be reappraised as a coping resource to facilitate challenge appraisals. Hernandez 
et al. review evidence for the link between well-being and health. We see a connection between these 
seemingly unrelated reviews: Well-being may improve health in part by shaping appraisals of stressors’ 
demands and appraisals of coping resources. © 2017, © The Author(s) 2017. 
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Commitment Escalation to a Failing Family Business 

Chirico F., Salvato C., Byrne B., Akhter N., Arriaga Múzquiz J. 
Article 

The overarching intent of this manuscript is to heighten awareness to the concept of commitment 
escalation as it bears on a failing family business. Specifically, drawing on the concept of emotional 
ownership, together with self-justification arguments, we (1) identify factors considered to be most 
forceful in contributing to the presence of commitment escalation and thus, resistance to change in a 
failing family business, and (2) model these related factors in a form that can serve heuristically to 
stimulate future empirical research capable of testing for the construct validity of commitment 
escalation in a family business context. © 2017 International Council for Small Business 
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Community detection and resilience in multi-source, multi-terminal networks 

Rocco C.M., Barker K., Moronta J., Ramirez-Marquez J.E. 
Article 

Many networks, particularly infrastructure networks, have multiple source nodes and multiple 
terminal nodes. And many such networks exhibit community structures, wherein the network is 
partitioned into groups of densely connected nodes with sparse connections between groups, based 
on topology or spatial characteristics, among others. This article proposes an approach for evaluating 
the effects of disruptive events, or the disconnection of network components due to failures or attacks, 
to the community structures and to the total network. The approach enables the assessment of 
resilience, evaluating both the vulnerability of the network and the recoverability enabled by different 
network restoration sequences. Different predefined restoration sequences are compared from 
different perspectives, including cost and strategy characteristics as well as resilience objectives 
(partial or complete restoration). The approach is illustrated with the topology of an electric power 
network. © IMechE 2018. 
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Comparative reduction of egg yolk cholesterol using anionic chelating agents 

Villarreal M.B., Gallardo Rivera C.T., Márquez E.G., Rodríguez J.R., González M.A.N., Montes A.C., 
Báez González J.G. 

Article 

Egg yolk is used as an emulsifying agent. Nevertheless, its high concentration of cholesterol is linked 
to chronic degenerative diseases that cause cardiovascular disease. In this study, three methods for 
reducing the level of cholesterol in egg yolks were studied. The first method consisted of physical 
separation of the granules contained in the yolk (NaG). The second method applied was the use of 
anionic chelating biopolymers, such as arabic gum solution (AG) and mesquite gum solution (MG), and 
the third method was extraction with a solvent (SA). For this purpose, the cholesterol present in egg 
yolks, the microstructure, particle size, zeta potential, and its emulsifying capacity were determined. 
The amount of cholesterol removed was 97.24% using 1% mesquite gum (MG1%), and 93.26% using 
1% Arabic gum (AG1%). The zeta potential was determined, and the isoelectric point (ζ = 0) of egg yolk 
was identified as pH 4.6. While, at this pH, the zeta potential of mesquite gum was −14.8 mV, the zeta 
potential for the arabic gum was −16 mV. The emulsifying capacity of MG1% was 62.95%, while the 
emulsifying capacity of AG1% was 63.57%. The complex obtained can be used in the development of 
functional foods reduced in cholesterol. © 2018 by the authors. 
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Comparing Recalibration Strategies for Electroencephalography-Based 
Decoders of Movement Intention in Neurological Patients with Motor Disability 

López-Larraz E., Ibáñez J., Trincado-Alonso F., Monge-Pereira E., Pons J.L., Montesano L. 
Article 

Motor rehabilitation based on the association of electroencephalographic (EEG) activity and 
proprioceptive feedback has been demonstrated as a feasible therapy for patients with paralysis. To 
promote long-lasting motor recovery, these interventions have to be carried out across several weeks 
or even months. The success of these therapies partly relies on the performance of the system 
decoding movement intentions, which normally has to be recalibrated to deal with the 
nonstationarities of the cortical activity. Minimizing the recalibration times is important to reduce the 
setup preparation and maximize the effective therapy time. To date, a systematic analysis of the effect 
of recalibration strategies in EEG-driven interfaces for motor rehabilitation has not yet been 
performed. Data from patients with stroke (4 patients, 8 sessions) and spinal cord injury (SCI) (4 
patients, 5 sessions) undergoing two different paradigms (self-paced and cue-guided, respectively) are 
used to study the performance of the EEG-based classification of motor intentions. Four calibration 
schemes are compared, considering different combinations of training datasets from previous and/or 
the validated session. The results show significant differences in classifier performances in terms of 
the true and false positives (TPs) and (FPs). Combining training data from previous sessions with data 
from the validation session provides the best compromise between the amount of data needed for 
calibration and the classifier performance. With this scheme, the average true (false) positive rates 
obtained are 85.3% (17.3%) and 72.9% (30.3%) for the self-paced and the cue-guided protocols, 
respectively. These results suggest that the use of optimal recalibration schemes for EEG-based 
classifiers of motor intentions leads to enhanced performances of these technologies, while not 
requiring long calibration phases prior to starting the intervention. © 2018 World Scientific Publishing 
Company. 
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Comparison between the catalytic and photocatalytic activities of Cu/Al2O3 
and TiO2 in the liquid–phase oxidation of methanol–ethanol mixtures: 

Development of a kinetic model for the preparation of catalyst 

Morales-Leal F.J., Rivera De la Rosa J., Lucio-Ortiz C.J., Bustos Martínez D., De Haro Del Rio D.A., 
Garza-Navarro M.A., Martínez-Vargas D.X., Garcia C.D. 

Article 

This work presents the preparation and characterization of copper supported on gamma alumina (γ–
Al2O3) as a catalyst and compared with the photocatalytic activity of titania (TiO2) in the oxidation of 
methanol and ethanol mixtures; the ratio of both alcohols in the mixture was according to the 
commercial alcoholic beverages. In order to understand the thermal transformations of Cu/Al2O3 
catalyst, a kinetic model of its synthesis has been developed and analyzed in terms of the oxidation of 
the precursor CuCl2∙2H2O impregnated onto Al2O3 to form CuO/Al2O3, and also its reduction to form 
the metallic copper supported on alumina (Cu/Al2O3) catalyst. The sequence of reactions was 
considered according to the X–ray diffraction (XRD) at different temperatures and thermal 
characterizations. The kinetic parameters revealed how the alumina support intervened in some steps 
to form the catalyst through chemical metal–support interactions. It was also verified that during the 
chemical changes that the active phase undergoes, its good dispersion is maintained on the support 
and the activation energy values of the model can predict that these metal–support chemical 
interactions were also preserved from the salt added to the formation of elementary copper. These 
kinetic model's predictions were accurately demonstrated by High–resolution transmission electron 
microscopy (HRTEM) micrographs and X–ray photoelectron spectra (XPS) techniques, where the 
appearance of the copper aluminate phase (CuAl2O4) is an evidence of the metal–support interaction, 
which could have contributed to the elementary copper nanoparticles formation and the catalytic 
activity as an active phase in the oxidation of alcohols. Cu/Al2O3 catalyst showed a higher yield of 
acetic acid from ethanol than formic acid from methanol. In comparison, the TiO2 in the photocatalytic 
oxidation presented a higher yield of formic acid from methanol than acetic acid from ethanol. A 
similar behavior was observed in the oxidation tests of each alcohol separately, since, the 
photocatalytic oxidation of methanol, using TiO2, showed nearly the 100% of selectivity in the 
formation of formic acid from methanol, and the Cu/Al2O3 catalyst exhibited similar results but, in this 
case, the selectivity towards to acetic acid from ethanol. Stable acetate intermediates detected by FTIR 
in ethanol oxidation to acetic acid on Cu/Al2O3 showed that this oxidation proceeds via acetaldehyde 
intermediates. © 2018 Elsevier B.V. 
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Comparison of specific expression profile in two in vitro hypoxia models 

Calvo-Anguiano G., Lugo-Trampe J.J., Camacho A., Said-Fernández S., Mercado-Hernández R., 
Zomosa-Signoret V., Rojas-Martínez A., Ortiz-López R. 

Article 

The microenvironment plays a fundamental role in carcinogenesis: Acidity and hypoxia are actively 
involved in this process. It is important to have in vitro models to study these mechanisms. The models 
that are most commonly referred to are the hypoxia chamber and the chemical induction [Cobalt (II) 
chloride]. It is not yet defined if these models are interchangeable if the metabolic effect is the same, 
and if the results may be compared in these models. In the present study, the response to the effect 
of stress (hypoxia and acidity) in both models was evaluated. The results indicated that in the chemical 
model, the effect of hypoxia appeared in an early form at 6 h; whereas in the gas chamber the effect 
was slow and gradual and at 72 h there was an overexpression of erythropoietin (EPO), vascular 
endothelial growth factor (VEGF), carbonic anhydrase 9 (CA9) and hypoxia-inducible factor 1α (HIF1α). 
In addition to the genes analyzed by reverse transcription-quantitative polymerase chain reaction, the 
global expression analysis between both models revealed the 9 most affected genes in common. The 
present study additionally identified 3 potential genes (lysyl oxidase, ankyrin repeat domain 37, B-cell 
lymphoma 2 interacting protein 3 like) previously identified in other studies, which may be considered 
as universal hypoxia genes along with HIF1α, EPO, VEGF, glucose transporter 1 (GLUT1), CA9, and LDH. 
To the best of the author's knowledge, this is the first time that both hypoxia models have been 
compared, and it was demonstrated that the effect of hypoxia induction was time sensitive in each 
model. These observations must be considered prior to selecting one of these models to identify 
selective hypoxia genes and their effects in cancer. © 2018, Spandidos Publications. All rights reserved. 
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Competing actors in the climate change arena in Mexico: A network analysis 

Ortega Díaz A., Gutiérrez E.C. 
Article 

This paper analyzes the actors in the climate change arena and their influence in directing Mexico 
toward policies that decrease greenhouse gas emissions, such as the carbon tax and climate change 
law. The network analysis of the agreement of these laws and public policies in Mexico is a lesson for 
any country that is in the process of designing and adopting environmental laws. The research is 
performed using a network analysis that is derived from interviews with various main actors and a 
discourse analysis of the media. Results show that actors do not coordinate their efforts—they meet 
frequently but in different inter-ministerial commissions—and do not enforce the same policies. The 
actors in the industry have formed strong coalitions against the carbon tax and the General Law on 
Climate Change, whereas international institutions have formed coalitions that support these policies 
and laws. © 2018 Elsevier Ltd 
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Competing forces in liquid metal electrodes and batteries 

Ashour R.F., Kelley D.H., Salas A., Starace M., Weber N., Weier T. 
Article 

Liquid metal batteries are proposed for low-cost grid scale energy storage. During their operation, solid 
intermetallic phases often form in the cathode and are known to limit the capacity of the cell. Fluid 
flow in the liquid electrodes can enhance mass transfer and reduce the formation of localized 
intermetallics, and fluid flow can be promoted by careful choice of the locations and topology of a 
battery's electrical connections. In this context we study four phenomena that drive flow: Rayleigh-
Bénard convection, internally heated convection, electro-vortex flow, and swirl flow, in both 
experiment and simulation. In experiments, we use ultrasound Doppler velocimetry (UDV) to measure 
the flow in a eutectic PbBi electrode at 160 °C and subject to all four phenomena. In numerical 
simulations, we isolate the phenomena and simulate each separately using OpenFOAM. Comparing 
simulated velocities to experiments via a UDV beam model, we find that all four phenomena can 
enhance mass transfer in LMBs. We explain the flow direction, describe how the phenomena interact, 
and propose dimensionless numbers for estimating their mutual relevance. A brief discussion of 
electrical connections summarizes the engineering implications of our work. © 2017 Elsevier B.V. 
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Computational genome-wide identification of heat shock protein genes  
in the bovine genome 

Ajayi O.O., Peters S.O., De Donato M., Sowande S.O., Mujibi F.D.N., Morenikeji O.B., Thomas B.N., 
Adeleke M.A., Imumorin I.G. 

Article 

Background: Heat shock proteins (HSPs) are molecular chaperones known to bind and sequester client 
proteins under stress. Methods: To identify and better understand some of these proteins, we carried 
out a computational genome-wide survey of the bovine genome. For this, HSP sequences from each 
subfamily (sHSP, HSP40, HSP70 and HSP90) were used to search the Pfam (Protein family) database, 
for identifying exact HSP domain sequences based on the hidden Markov model. ProtParam tool was 
used to compute potential physico-chemical parameters detectable from a protein sequence. 
Evolutionary trace (ET) method was used to extract evolutionarily functional residues of a homologous 
protein family. Results: We computationally identified 67 genes made up of 10, 43, 10 and 4 genes 
belonging to small HSP, HSP40, HSP70 and HSP90 families respectively. These genes were widely 
dispersed across the bovine genome, except in chromosomes 24, 26 and 27, which lack bovine HSP 
genes. We found an uncharacterized outer dense fiber ( ODF1) gene in cattle with an intact alpha 
crystallin domain, like other small HSPs. Physico-chemical characteristic of aliphatic index was higher 
in HSP70 and HSP90 gene families, compared to small HSP and HSP40. Grand average hydropathy 
showed that small HSP (sHSP), HSP40, HSP70 and HSP90 genes had negative values except for 
DNAJC22, a member of HSP40 gene family. The uniqueness of DNAJA3 and DNAJB13 among HSP40 
members, based on multiple sequence alignment, evolutionary trace analysis and sequence identity 
dendrograms, suggests evolutionary distinct structural and functional features, with unique roles in 
substrate recognition and chaperone functions. The monophyletic pattern of the sequence identity 
dendrograms of cattle, human and mouse HSP sequences suggests functional similarities. Conclusions: 
Our computational results demonstrate the first-pass in-silico identification of heat shock proteins and 
calls for further investigation to better understand their functional roles and mechanisms in Bovidae. 
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Conjugate Heat Transfer Analysis in a Glazed Room Modeled as a Square Cavity 

Gijón-Rivera M., Xamán J., Álvarez G. 
Article 

A numerical study of conjugate heat transfer by turbulent natural convection in a room with three 
different glazed configurations is presented. The room is modeled as a square closed cavity, where the 
lower wall is adiabatic, the right wall is semitransparent, and the upper and left walls are opaque 
conductive surfaces. Governing equations of mass, momentum, and energy were solved by the finite 
volume method with a two equation turbulence model. The results are presented in terms of 
streamlines, isotherms, heatlines, turbulent viscosity isolines, and thermal parameters, such as indoor 
temperatures and heat transfer coefficients. From the three cases considered in this study, the 
reflective glass window was the optimal configuration from the thermal comfort point of view for both 
design days. On the contrary, the glass-film configuration showed the worst indoor thermal 
performance inside the cavity despite of being the configuration that allows lower energy transferred 
into the room through the glazed surface. A set of useful heat transfer correlations are obtained for 
building design applications and energy codes in temperate climates. © 2018 Taylor & Francis Group, 
LLC. 
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Construct validity of a new scale for assessing anger proneness (APS-G) 

García-Cadena C.H., Daniel-González L., Adrián Valle de la O., Caycho-Rodriguez T., López A.T. 
Article 

Introduction. The negative effects of anger on health highlight the value of developing short, reliable, 
and valid instruments that allow its assessment whether for the purpose of research, clinical diagnosis, 
and/or evaluation of interventions aimed at reducing it effectively. Objective. The primary aim of this 
research was to determine the construct, convergent, and discriminant validity, as well as the factorial 
invariance, of a new scale to measure anger proneness. Method. A confirmatory factorial analysis was 
used. Results. An online nonprobability sample composed of 457 participants (35.2% men and 64.8% 
women), with a mean age of 36.87 years (SD = 12.513) was recruited. The unidimensional model of 
the García's Brief Scale for Assessing Anger Proneness (APS-G scale) shows a good data fit (df = 2; χ2 = 
5.515; χ2/df = 2.575; CFI = .993; GFI = .996; RMSEA = .051; SRMR = .0193). There are factorial, 
configural, metric, unrestricted, strong, and strict factorial invariances between men and women. 
Likewise, a positive correlation coefficient exists between the APS-G scale and the State-Trait Anger 
Expression Inventory-2 (STAXI-2) (r = .561; p &lt; .01); on the other hand, there is a negative correlation 
coefficient between the studied scale and the Satisfaction with Life Scale (SWLS) (r = -.179; p &lt; .01). 
Discussion and conclusion. A new reliable and valid instrument to measure anger proneness has been 
created, and its use is proposed for research and screening purposes with Spanish-speaking 
population. © 2018, Instituto Nacional de Psiquiatria Ramon de la Fuente.Introducción. Los efectos 
negativos de la ira sobre la salud apuntan a la importancia de desarrollar instrumentos cortos, 
confiables y válidos que permitan su evaluación, ya sea con propósitos de investigación, diagnóstico 
clínico y/o evaluaciones de intervenciones que la reduzcan de manera efectiva. Objetivo. El objetivo 
primario fue determinar la validez de constructo, convergente y discriminante, así como la invarianza 
factorial, de una nueva escala para medir la disposición a la ira. Método. Se usó un análisis factorial 
confirmatorio para evaluar la estructura factorial subyacente y para identificar la validez de constructo 
del modelo de medición. Resultados. Se reclutó una muestra en línea no probabilística compuesta por 
457 participantes (35.2% hombres y 64.8% mujeres), con una edad promedio de 36.87 años (DE = 
12.513). El modelo de medición muestra una buena bondad de ajuste para la escala unidimensional 
EPI-G (gl = 2; χ2 = 5.515; χ2/gl = 2.575; CFI = .993; GFI = .996; RMSEA = .051; SRMR = .0193). Se 
encuentra invarianza factorial configuracional, métrica, fuerte y estricta entre hombres y mujeres, 
además de una correlación positiva entre la escala propuesta y la Expresión Externa de la Ira del STAXI-
2 (r = .561; p &lt; .01) y negativa con la escala de Satisfacción con la Vida (SWLS) (r = -.179; p &lt; .01). 
Discusión y conclusión. Un nuevo instrumento para medir la disposición a la ira fue creado para 
propósitos de investigación y tamizaje, sobre todo en población hispanohablante. © 2018, Instituto 
Nacional de Psiquiatria Ramon de la Fuente. 
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Consumption within a soft total institution: Discursive inculcation  
in the Tablighi Jamaat 

Rauf A.A., Prasad A., Razzaque M.A. 
Article 

Erving Goffman’s concept of total institutions has been seldom explored in terms of how it restricts or 
promotes consumption practices. In an effort to redress the lacuna in the extant literature, this article 
draws on the findings of an ethnographic study of the Tablighi Jamaat, an orthodox religious 
organization originating in South Asia, whose participants undergo discursive inculcation in an 
environment that may be characterized as a soft total institution. We explore how consumption in 
such an environment entails processes of traditionalization under (late) modernity. Our findings show 
that consumption in a soft total institution requires subjects to monitor their own behavior discursively 
in order to attain certain intended, spiritual objectives. The study has implications for how 
consumption can be a means by which to either meet or inhibit life goals. In terms of theoretical 
contribution, this article begins to demarcate the boundary conditions between Goffman’s total 
institution and, what we are terming here, a soft total institution. Finally, we further Goffman’s original 
thesis by describing some of the subjects’ thoughts and experiences of their daily lives after their 
inculcation within the institutionalized setting. © 2018 John Wiley & Sons Ltd. 
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Contact force tracking of quadrotors based on robust attitude control 

Izaguirre-Espinosa C., Muñoz-Vázquez A.-J., Sanchez-Orta A., Parra-Vega V., Castillo P. 
Article 

Quadrotors are autonomous aerial vehicles widely developed in the last decade due to their small size, 
low weight and vertical take off and landing capabilities. Nowadays, some demanding applications 
involve the quadrotor interacting with rigid objects, requiring stable contact and force tracking. In this 
paper, an attitude control is proposed to handle force tracking by exploiting the high couplings among 
force, position and attitude dynamics. The proposed controller enforces a fractional sliding motion in 
finite-time to guarantee robust force tracking stabilisation in spite of disturbances and dynamical 
uncertainties. Experiments show additional theoretical and technological features to incorporate this 
flight mode in applications. © 2018 Elsevier Ltd 
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Contextual Incentives are Not Enough: Clientelistic Capacity and the Politics of 
Enrollment in Mexico’s Seguro Popular 

Hernández Company J.A., Argente Amaya D.O. 
Article 

Recent work suggests that there is a close and positive relation between poverty, electoral 
competitiveness, and the development of clientelistic linkages among political parties and the 
electorate. The prevailing argument is that high levels of electoral competitiveness in poor districts 
incentivize all parties competing there to buy votes. This article suggests that, even when facing these 
contextual incentives, parties will not be able to engage in clientelistic relations with voters unless they 
have the organizational ability to do so. We call this ability “clientelistic capacity” and develop an 
argument to explain its variation among Mexico’s three main parties. We test our claims using a 
regression discontinuity design to estimate the effect of a party in municipal government on 
enrollment in Seguro Popular, a public program targeted to the poor. We demonstrate that parties 
with clientelistic capacity enroll more persons in the program. © 2018 Policy Studies Organization 

Hernández Company J.A., Argente Amaya D.O., (2018). Contextual Incentives are Not Enough: Clientelistic Capacity and the 
Politics of Enrollment in Mexico’s Seguro Popular. Latin American Policy, Vol. 9, pp. 304-330. ISSN: 20417365



Control Structure Design for Crude Oil Quality Improvement in a Dehydration 
and Desalting Process 

Sotelo C., Favela-Contreras A., Sotelo D., Beltrán-Carbajal F., Cruz E. 
Article 

Oil fields around the world produce petroleum that is often accompanied by significant amounts of 
water and salt. Therefore, to avoid operational problems, dehydration/desalting plants are installed in 
crude oil production units to remove water-soluble salts from an oil stream. In this paper, a well-
designed dehydration/desalting plant of crude oil is modeled and simulated in dynamic mode using 
Aspen HYSYS®. Furthermore, control strategies are implemented to maintain international standard 
quality values in the resulting crude oil. Finally, the behavior of the system under typical and proposed 
control structures is compared. © 2018, King Fahd University of Petroleum & Minerals. 
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COPD-Type lung inflammation promotes K-ras mutant lung cancer through 
epithelial HIF-1α mediated tumor angiogenesis and proliferation 

De la Garza M.M., Cumpian A.M., Daliri S., Castro-Pando S., Umer M., Gong L., Khosravi N., Caetano 
M.S., Ramos-Castañeda M., Flores A.G., Beltran E.C., Tran H.T., Tuvim M.J., Ostrin E.J., Dickey B.F., 

Evans C.M., Moghaddam S.J. 
Article 

Chronic obstructive pulmonary disease (COPD), an inflammatory disease of the lung, is an independent 
risk factor for lung cancer. Lung tissues obtained from human smokers with COPD and lung cancer 
demonstrate hypoxia and up-regulated hypoxia inducible factor-1 (HIF-1). HIF-1 activation is the 
central mechanism for controlling the cellular response to hypoxia during inflammation and tumor 
development. These facts suggest a link between COPD-related airway inflammation, HIF-1, and lung 
cancer. We have previously established a mouse model of COPD-like airway inflammation that 
promotes lung cancer in a K-ras mutant mouse model (CC-LR). Here we show that tumors in the CC-LR 
model have significantly elevated levels of HIF-1α and HIF-1 activity. To determine the tumor-
promoting functions of HIF-1 in CC-LR mice, the gene Hif1α which encodes HIF-1α and is required for 
HIF-1 activity, was disrupted in the lung epithelium of CC-LR animals. Airway epithelial specific HIF-1α 
deficient mice demonstrated significant reductions in lung surface tumor numbers, tumor 
angiogenesis, and tumor cell proliferation in the absence or presence of COPDlike airway 
inflammation. In addition, when CC-LR mice were bred with transgenic animals that overexpress a 
constitutively active mutant form of human HIF-1α in the airway epithelium, both COPD- and 
adenocarcinoma-like phenotypes were observed. HIF-1α overexpressing CC-LR mice had significant 
emphysema, and they also showed potentiated tumorigenesis, angiogenesis, and cell proliferation 
accompanied by an invasive metastatic phenotype. Our gain and loss of function studies support a key 
role for HIF-1α in the promotion of lung cancer by COPD-like inflammation. © De la Garza et al. 

De la Garza M.M., Cumpian A.M., Daliri S., Castro-Pando S., Umer M., Gong L., Khosravi N., Caetano M.S., Ramos-Castañeda 
M., Flores A.G., Beltran E.C., Tran H.T., Tuvim M.J., Ostrin E.J., Dickey B.F., Evans C.M., Moghaddam S.J., (2018). COPD-Type 
lung inflammation promotes K-ras mutant lung cancer through epithelial HIF-1α mediated tumor angiogenesis and 
proliferation. Oncotarget, Vol. 9, pp. 32972-32983. ISSN: 19492553



C-reactive protein (CRP) polymorphisms and haplotypes are associated with SLE 
susceptibility and activity but not with serum CRP levels in Mexican population 

Atisha-Fregoso Y., Lima G., Carrillo-Maravilla E., Posadas-Sánchez R., Pérez-Hernández N., Baños-
Peláez M., Iturralde-Chávez A., Hernández-Díaz N., Jakez-Ocampo J., Rodríguez-Pérez J.M.,  

Vargas-Alarcón G., Llorente L., Romero-Díaz J. 
Article 

To evaluate the association of C-reactive protein (CRP) polymorphisms with risk of development SLE in 
a group of Mexican individuals. Five CRP polymorphisms (rs3093059, rs3093062, rs1800947, 
rs1130864, and rs1205) were determined by PCR-restriction fragment length polymorphism and SNP 
rs3093061 by refractory mutation system PCR assay in 126 SLE patients and 131 controls. Four of the 
polymorphisms showed differences between patients and controls. rs3093061 polymorphism was 
associated with a lower risk of developing lupus principally in the codominant 2 (OR = 0.219, 95% CI 
0.108–0.785, P = 0.015) model. rs1130864 was associated with decreased risk mainly under 
codominant 1 (OR = 0.288, 95% CI 0.143–0.581, P = 0.001) model. rs1205 was associated under the 
over-dominant model (OR = 0.504, 95% CI 0.270–0.942, P = 0.032). The rs3091244 polymorphism was 
associated with decreased risk of SLE mostly under additive (OR = 0.605, 95% CI 0.393–0.931. P = 0.022) 
model. Our study establishes that rs3093061, rs1130864, rs1205, and rs3091244 polymorphisms are 
associated with decreased risk of developing SLE. © 2018, International League of Associations for 
Rheumatology (ILAR). 
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Creating a dialogic environment for transformative science teaching practices: 
towards an inclusive education for science 

Reynaga-Peña C.G., Sandoval-Ríos M., Torres-Frías J., López-Suero C., Lozano Garza A.,  
Dessens Félix M., González Maitland M., Ibanez J.G. 

Article 

This paper focuses on the design and application of a teacher training strategy to promote the inclusive 
education of students with disabilities in the science classroom, through the creation of adult learning 
environments grounded on the principles of dialogic learning. Participants of the workshop proposal 
consisted of a group of twelve teachers who were working at various educational levels. Teacher teams 
proposed and implemented in their classroom, innovative, inclusive science-learning activities about a 
topic of their choice. Data were collected from interviews with teachers five months after the courses, 
teachers’ portfolios about their practice during implementation of such sequences, and researchers’ 
observations. The data suggest that it is possible to stimulate a gradual transformation of teaching 
practices through a teacher training proposal that promotes self-awareness and critical reflection, 
situated in the creation of meaning and a willingness to change in the spirit of solidarity and social 
action. We found elements to recommend the incorporation of these innovations at the curricular and 
practical level for teacher training schools and for in-service teacher development programmes in 
Mexico and elsewhere. © 2018 Informa UK Limited, trading as Taylor & Francis Group. 
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Critical phenomena in an extended Dicke model 

Rodriguez J.P.J., Chilingaryan S.A., Rodríguez-Lara B.M. 
Article 

Spectral characterization is a fundamental step in the development of useful quantum technology 
platforms. Here, we study an ensemble of interacting qubits coupled to a single quantized field mode, 
an extended Dicke model that might be at the heart of Bose-Einstein condensate in a cavity or circuit-
QED experiments for large and small ensemble sizes, respectively. We present a semiclassical and 
quantum analysis of the model. In the semiclassical regime, we show analytic results that reveal the 
existence of a third regime in addition of the two characteristics of the standard Dicke model 
characterized by one logarithmic and two jump discontinuities in the derivative of the density of states. 
We show that the finite quantum system shows two different types of clustering at the jump 
discontinuities, signaling a precursor of two excited quantum phase transitions. These are confirmed 
using Peres lattices where unexpected order arises around the new precursor. Interestingly, Peres 
conjecture regarding the relation between the spectral characteristics of the quantum model and the 
onset of chaos in its semiclassical equivalent is valid in this model as a revival of order in the 
semiclassical dynamics occurs around the new phase transition. © 2018 American Physical Society. 

Rodriguez J.P.J., Chilingaryan S.A., Rodríguez-Lara B.M., (2018). Critical phenomena in an extended Dicke model. Physical 
Review A, Vol. 98, ISSN: 24699926



Cross-national differences in complaint behavior: cultural or situational? 

Blodgett J.G., Bakir A., Mattila A.S., Trujillo A., Quintanilla C., Elmadağ A.B. 
Article 

Purpose: Previous research indicates that dissatisfied consumers in other countries react differently as 
compared to those in the USA, due to their cultural orientation. These studies, however, have not 
recognized that retail policies (regarding returns and exchanges) in the USA are much more liberal and 
“consumer friendly” than in other parts of the world, and thus it is possible that their conclusions are 
flawed. The purpose of this study, therefore, was to determine the extent to which cross-national 
differences in complaint behavior are due to cultural vs situational factors. 
Design/methodology/approach: To examine this issue, a two-part study was conducted. Study 1 
compared consumers living in China, India and Mexico to cohorts who immigrated to the USA. Study 2 
compared individuals from those same countries to subjects who are native to the USA. Findings: The 
findings indicate that situational factors (i.e. consumer-oriented vs restrictive refund/return/exchange 
policies) have a large impact on consumer complaint behavior (i.e. redress, negative-word-of-mouth 
and exit), and that the effects of culture are minor. Research limitations/implications: To infer cause-
effect, and establish scientific theory, one must rule out alternative hypotheses. Researchers who are 
investigating cross-cultural complaint behavior must take situational factors into account. Practical 
implications: With the emergence of “global consumers” consumer expectations around the world are 
changing. Astute retailers should institute and promote more liberal return policies, thereby mitigating 
consumers’ perceived risk. Originality/value: This study dispels the notion that culture is responsible 
for differences in cross-national consumer complaint behavior. © 2018, Emerald Publishing Limited. 
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C-terminally truncated, kidney-specific variants of the WNK4 kinase lack several 
sites that regulate its activity 

Murillo-de-Ozores A.R., Rodríguez-Gama A., Bazúa-Valenti S., Leyva-Ríos K., Vázquez N.,  
Pacheco-Álvarez D., De La Rosa-Velázquez I.A., Wengi A., Stone K.L., Zhang J., Loffing J., Lifton R.P., 

Yang C.-L., Ellison D.H., Gamba G., Castañeda-Bueno M. 
Article 

WNK lysine-deficient protein kinase 4 (WNK4) is an important regulator of renal salt handling. 
Mutations in its gene cause pseudohypoaldosteronism type II, mainly arising from overac-tivation of 
the renal Na/Cl cotransporter (NCC). In addition to full-length WNK4, we have observed faster 
migrating bands (between 95 and 130 kDa) in Western blots of kidney lysates. Therefore, we 
hypothesized that these could correspond to uncharacterized WNK4 variants. Here, using several 
WNK4 antibodies and WNK4/ mice as controls, we showed that these bands indeed correspond to 
short WNK4 variants that are not observed in other tissue lysates. LC-MS/MS confirmed these bands 
as WNK4 variants that lack C-terminal segments. In HEK293 cells, truncation of WNK4’s C terminus at 
several positions increased its kinase activity toward Ste20-related proline/ alanine-rich kinase (SPAK), 
unless the truncated segment included the SPAK-binding site. Of note, this gain-of-function effect was 
due to the loss of a protein phosphatase 1 (PP1)-bind-ing site in WNK4. Cotransfection with PP1 
resulted in WNK4 dephosphorylation, an activity that was abrogated in the PP1-binding site WNK4 
mutant. The electrophoretic mobility of the in vivo short variants of renal WNK4 suggested that they 
lack the SPAK-binding site and thus may not behave as constitutively active kinases toward SPAK. 
Finally, we show that at least one of the WNK4 short variants may be produced by proteolysis involving 
a Zn2-dependent metalloprotease, as recombinant full-length WNK4 was cleaved when incubated with 
kidney lysate. © 2018 American Society for Biochemistry and Molecular Biology Inc. All rights reserved. 
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Culture and social capital network effects on the survival and performance of 
high-tech micro and small firms 

Hallam C., Dorantes Dosamantes C.A., Zanella G. 
Article 

Purpose: The purpose of this paper is to propose an integrated theory to explain the effect of regional 
culture on high-technology micro and small (HTMS) firm outcomes. The integrated culture-social 
capital outcomes (CSCO) model examines the impact of culture on performance and evolution of HTMS 
firms through the mediating effect of intra-firm and inter-firm social capital. 
Design/methodology/approach: Theoretical insights from social capital and culture are combined with 
the results of previous empirical observations to explain cross-cultural differences in the performance 
of HTMS firms. The authors then propose the CSCO model as a means to integrate and advance theory 
building. Findings: The CSCO model explains the impact of culture on performance and evolution of 
HTMS firms through intra-firm and inter-firm social capital networks. Cultural context affects the 
performance of high-tech micro and small firms through the nature and structure of the networks 
involved in building and exploiting inter-firm and intra-firm social capital. Moreover, regional culture 
indirectly influences the balance between positive and negative effects of social capital on firm 
performance. These observations explain inconsistent findings from past empirical research and 
contribute to understanding the “embeddedness paradox” of social capital. Research 
limitations/implications: The present model is not comprehensive. It does not account for many 
contextual factors identified in organizational network and cluster literature that contribute to the 
development of HTMS firms. Future research should consider the relationships between the three 
dimensions of social capital and seek to test the model with rigorous data collection and analysis. 
Originality/value: While past studies focus on the direct relationship between regional culture and firm 
performance, this paper proposes the mediating effect of internal and external social capital between 
cultural context and firm performance. This proposal contributes to social capital and 
entrepreneurship literature and provides a potential explanation for inconsistent findings in past 
empirical research. © 2018, Emerald Publishing Limited. 
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Current state of bioethanol fuel blends in Mexico 

Galicia-Medina C.M., Barrios-Estrada C., Esquivel-Hernández D.A., de Jesús Rostro-Alanís M.,  
Torres J.A., Parra-Saldívar R. 

Article 

Environmental damage concerns combined with low levels of domestic gasoline production and high 
import amounts makes it imperative for Mexico to seek renewable biofuel sources. This paper focuses 
on bioethanol research at public and private research centers, the regulatory framework and potential 
of second-generation bioethanol production, current and failed bioethanol introduction attempts, and 
a recent plan for a pilot introduction in three states in Mexico. Second-generation bioethanol based 
on agroindustry byproducts is a promising alternative. For example, 218 000 m3 of bioethanol could 
be produced annually from agave bagasse solids exceeding the estimated 123 000 m3 needed for the 
pilot program. However, knowledge gaps, an inadequate regulatory status, an unsuitable indifference 
price, and lack of government support to establish in Mexico a bioethanol industry have delayed its 
introduction. Finding solutions to factors preventing the introduction of 6% bioethanol to replace 
gasoline additives would benefit the environment and initiate Mexico's path to lower its dependence 
on nonrenewable fuels and gasoline imports. © 2017 Society of Chemical Industry and John Wiley 
&amp; Sons, Ltd. © 2017 Society of Chemical Industry and John Wiley & Sons, Ltd 
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Curved-Layered Additive Manufacturing of non-planar, parametric  
lattice structures 

McCaw J.C.S., Cuan-Urquizo E. 
Article 

Curved-Layer Manufacturing (CLM) is a method of depositing material along the local curvature of the 
manufactured part, rather than building up parts in planar layers like traditional additive 
manufacturing. Lattice-based materials have been shown to have useful structural properties and 
wide-ranging applications, though they are limited to patterns along Cartesian axes. Additionally, 
materials with a negative Poisson's ratio, called auxetics, can be created with engineered lattices and 
have wide applications across biomedical, aeronautical, and structural fields, though manufacturing is 
often limited to 2D. This provides an opportunity to explore applications of CLM in the fabrication of 
metamaterial lattices such as auxetics outside of Cartesian planes. Here, the development of a process 
for the fabrication of non-planar lattice-shells along parametric surfaces is described. This method 
employs Bézier surfaces of arbitrary order, allowing a wide variety of parent surfaces. Using this 
method, a variety of lattices were fabricated on Bézier surfaces to demonstrate the propensity of the 
method, while showing it has zero waste material when a reusable mandrel is used. Further, a brief 
experimental exploration demonstrates the differences among lattice types, finding that significantly 
auxetic lattice-shells are more resistant to fracture than quadratic and disrupted lattices of similar 
patterns and densities. © 2018 Elsevier Ltd 
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Cytotoxic activity of a black bean (Phaseolus vulgaris L.) extract and its 
flavonoid fraction in both in vitro and in vivo models of lymphoma 

Aregueta-Robles U., Fajardo-Ramírez O.R., Villela L., Gutiérrez-Uribe J.A., Hernández-Hernandez J., 
López-Sánchez R.D.C., Scott S.-P., Serna-Saldívar S. 

Article 

Background: Black bean (Phaseolus vulgaris L.) is a very common legume seed in Mexican diet. 
Flavonoids and crude extracts from different plants have been reported as effective agents for 
chemoprevention and cytotoxicity in several cancer cell lines. We investigated the effects of black bean 
hulls extract (BBE) and its flavonoid fraction (FF) on lymphoma cells. Methods: BBE and FF were 
characterized by high-performance liquid chromatography. Viability and flow cytometry assays were 
carried out. Finally, a mouse model was generated to test the in vivo effect of both fractions. Results: 
Both BBE and FF inhibited cell proliferation in a dose-dependent way. In addition, cells underwent 
apoptosis, and the cellular population at S-phase increased after exposure to these fractions. 
Furthermore, mice treated with BBE or FF increased the overall survival by 5 or 6 days, respectively, in 
comparison with a placebo group (p = 0.056). Discussion: BBE and FF had cytotoxic action by driving 
OCI-Ly7 cells into apoptosis as well as blocking progression to G2/M phase. In addition, BBE and FF 
treatments were effective in xenograft models. © 2018 Instituto Nacional de la Nutricion Salvador 
Zubiran. All rights reserved. 
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Cytotoxicity and biocompatibility of biomaterials based in polyhydroxybutyrate 
reinforced with cellulose nanowhiskers determined in human  

peripheral leukocytes 

Vieyra H., Juárez E., López U.F., Morales A.G., Torres M. 
Article 

Implants of materials that are typically considered inert have been shown to cause early inflammatory 
complications. In addition, implant wear products may also cause overproduction of proinflammatory 
cytokines in the long run. Among the cytokines is tumor necrosis factor alpha (TNFα), which not only 
participates in the inflammatory response but also in the degradation of the bone. Therefore, a lack of 
production of TNFα by the cells of the immune system in contact with a candidate material for implant 
design is an indication of the acceptance of the biomaterial, and predicts the inflammatory response 
responsible for implant intolerance. There is no standard laboratory test to evaluate an individual 
response of a patient to a possible implant, although the use of peripheral blood mononuclear cells 
(PBMCs) has been suggested. Here, we evaluated the biocompatibility and cytotoxicity of films made 
of polyhydroxybutyrate (PHB) reinforced with different concentrations of cellulose nanowhiskers 
(CNWs) using PBMCs from healthy donors. Cells from healthy donors were cultured in the presence of 
films of the biomaterial during 24 h and 7 d and the cell viability and proinflammatory cytokines TNFα 
and IL6 production were measured. We confirmed that PHB, CNWs and the reinforced blends 
(PHB/CNWs) are safe and lack cytotoxicity in human cells, which make them good candidates for 
implant materials. © 2018 IOP Publishing Ltd. 
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Day-to-day variations in sleep quality affect standing balance in healthy adults 

Montesinos L., Castaldo R., Cappuccio F.P., Pecchia L. 
Article 

Acute sleep deprivation is known to affect human balance and posture control. However, the effects 
of variations in sleep quality and pattern over consecutive days have received less attention. This study 
investigated the associations between day-to-day variations in sleep quality and standing balance in 
healthy subjects. Twenty volunteers (12 females and 8 males; age: 28.8 ± 5.7 years, body mass index: 
23.4 ± 3.4 kg/m2, resting heart rate: 63.1 ± 8.7 bpm) with no history of sleep disorders or balance 
impairments participated in the study. Sleep and balance were assessed over two consecutive days. 
Sleep quality variations were assessed using sleep diary, actigraphy and heart rate variability (HRV) 
measures. Sleep was monitored at home, using an unobtrusive wearable device. Balance was assessed 
in a gait lab using foot centre of pressure (COP) displacement during quiet standing. Subjects with a 
day-to-day deterioration in sleep quantity and quality (i.e., decreased duration and increased 
fragmentation, increased nocturnal activity and decreased HRV) exhibited significant changes in 
balance (i.e., larger COP area, amplitude and standard deviation). Conversely, subjects with no 
significant alterations in sleep quantity and quality showed no significant changes in COP 
displacements. These results confirmed our hypothesis that changes in sleep quality and pattern over 
consecutive days may affect balance. © 2018, The Author(s). 
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Deep Anterior Lamellar Keratoplasty (DALK Pachy-bubble) OCT guided. Case 
Report [Queratoplastia Lamelar Anterior Profunda (DALK Pachy-bubble) guiada 

por OCT transoperatorio. Caso clínico] 

Domene-Hinojosa J.L., Ceja-Meraz S., Garcia-Treviño A., Espinosa-Velez G., Garcia-Pisanty D.,  
Cornu-Melgoza E., Domene-Hickman J. 

Article 

Introduction: Using new technology, the microscope OPMI Lumera® and RESCANTM 700 of Zeiss 
company, that includes an integrated optical coherence tomography system, with which deep anterior 
lamellar keratoplasty with intraoperative pachymetry (DALK pachy-bubble) is optimized because of the 
capacity to observe on the screen the corneal depth during various steps of the surgery achieving 
greater security and reducing the risk of failure in the separation of Descement-stromal interface. 
Given the difficulty of finding the correct corneal plane, this technology is a major breakthrough in the 
lamellar transplants. The case and intraoperative clinical photographs in a patient diagnosed with 
keratoconus occurs. Case Report: Male 28 years old, diagnosed 5 years ago with keratoconus in his left 
eye checked by Pentacam®. No history of importance or systemic pathology added. Visual acuity OD: 
20/50, BCVA OD: 20/20; OI: 20/400, BCVA OI: 20/400. The ophthalmic examination left eye presents: 
Munson sign, Fleischer ring and Vogt striae, without corneal opacities. The patient underwent surgery 
with bubble DALK pachy guided intraoperative OCT successfully. Conclusion: This is a breakthrough 
technology that enhances intraoperative visualization of the corneal layer, thus optimizing the surgical 
steps needed to achieve air separation of Descement-stromal interface by big bubble technique and 
intraoperative pachymetry (DALK pachy-bubble). © 2018 Sociedad Mexicana de Oftalmología. 
Published by Permanyer México SA de CV. 
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Deep learning for automatic usability evaluations based on images: A case 
study of the usability heuristics of thermostats 

Ponce P., Balderas D., Peffer T., Molina A. 
Article 

Thermostats are designed for increasing requirements on indoor thermal comfort. Nevertheless, they 
are critical devices for saving energy in buildings and households. However, when thermostats do not 
accomplish the usability requirements, the end-users do not save energy. Then, when a thermostat is 
designed or validated, one of the leading problems that must be tackled is the usability evaluation. 
Generally, the evaluation is based on usability heuristics that are done by experts and designers and 
involve a very complicated cycling process in which usability experts need to be included in the 
complete usability evaluation. On the other hand, there are several proposals for generating an 
automatic usability analysis that can be used by designers or end-users. However, they are limited by 
the methodologies that are implemented in the evaluation because usability evaluations necessitate 
a large amount of data abstraction, and the amount of processed information is enormous; As an 
alternative, Artificial Intelligence can help to solve this problem, especially machine learning 
techniques with deep learning capabilities that can reach a high level of data abstraction with a 
significant amount of information and implement an automatic usability evaluation based on images. 
Convolutional networks that are included in deep learning can classify complex problems, attain highly 
accurate results. This paper proposes to train a convolutional network with standard usability 
heuristics for evaluating usability, which is an easy method for evaluating usability in thermostats, 
based on images. The proposed automatic method gives excellent results for evaluating usability 
heuristics in the heuristic assigned. This paper provides a complete methodology, using deep learning, 
for automatically evaluating the usability heuristics of thermostats. © 2017 Elsevier B.V. 
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Definition of educational objectives of medical students in a History of 
medicine class [Definición de metas de aprendizaje en estudiantes de pregrado 

en un curso de Historia de la medicina] 

Valdez-García J.E., López Cabrera M.V., Olivares Olivares S.L. 
Article 

Introduction: New educational student-centered models require a self-directed learner that is able to 
define learning strategies, managing emotions and achieve continuous improvement. The objective of 
this study is to assess the self-direction approach of the learner by analyzing the learning goals 
designed from a self-diagnosis performed on the first day of classes. Material and methods: The 
method of this study is mixed, descriptive and cross-sectional. A sample of 47 students of the History 
of Medicine course were assessed using an instrument that assess the definition of their learning 
strategies. The information collected was contrasted with the designed objectives of the class. The 
learning goals were catalogued using Olivares and López (2016) proposal for self-directed learner that 
classifies in: learning strategies, managing emotions and continuous improvement. Results: 
Considering the definition of educational objectives, 64% correspond to the dimension of learning 
strategies, 15% managing emotions, and 21% to continuous improvement. The course design 
maintains a 50% development-oriented learning strategies, 25% in managing emotions, and 25% in 
continuous improvement. Discussion: There is some correspondence between the definition of 
learning goals of students and those part of the course design. The emphasis on the acquisition of 
study habits show that students do not identify their own motivation for learning, this requires that 
medical schools review their educational intentions, and that they foster reflection to develop lifelong 
learning habits. © 2017 Elsevier España, S.L.U. 
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Degradation of paracetamol and its oxidation products in surface water by 
electrochemical oxidation 

López Zavala M.A., Jaber Lara C.R. 
Article 

Paracetamol and its toxic transformation products have been found in surface water, wastewater, and 
drinking water. Effective methods to degrade these products must be found to reduce their 
detrimental effects on microorganisms in aquatic systems and minimize the concern on human health. 
Thus, this study looked into the electrochemical oxidation of paracetamol and its oxidation products 
on surface water, and results were compared with those of paracetamol synthetic solution oxidation. 
Degradation of paracetamol was conducted using a stainless steel electrode cell, a pH of 3, and direct 
current densities of 5.7 mA/cm2 (6 V) and 7.6 mA/cm2 (12 V). For both current densities applied, the 
pharmaceutical and its oxidation products observed by high-performance liquid chromatography with 
diode-array detection (HPLC-DAD) at 254 nm were totally degraded. Faster degradation of 
paracetamol was observed at a higher current density. Indeed, 95% of paracetamol was oxidized in 
only 15 min at the 7.6 mA/cm2 current density. In comparison to the paracetamol synthetic solution's 
oxidation, degradation of paracetamol was faster in the surface water than the synthetic solution, at 
5.7 mA/cm2. Nevertheless, at 7.6 mA/cm2, total degradation of paracetamol in surface water was 
delayed up to 40 min, versus 7.5 min in the synthetic solution. Three oxidation products, observed by 
HPLC-DAD at 254 nm, were fully oxidized. In comparison with the paracetamol synthetic solution, 
degradation of the oxidation products in surface water was faster than in synthetic solutions for both 
current densities. Furthermore, the 7.6 mA/cm2 current density resulted in faster degradation of 
oxidation products. Results obtained from this work are promising for practical applications because 
short reaction times and low current densities are needed for degradation of paracetamol and its 
oxidation products. These densities can be potentially supplied by photovoltaic cells. © Miguel Ángel 
López Zavala and Camila Renee Jaber Lara 2018; Published by Mary Ann Liebert, Inc. 2018. 
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Delignification of Lignocellulose Biomasses by Alginate–Chitosan Immobilized 
Laccase Produced from Trametes versicolor IBL-04 

Asgher M., Wahab A., Bilal M., Iqbal H.M.N. 
Article 

An extracellular laccase was produced from a lignin-degrading white-rot fungus Trametes versicolor 
IBL-04 using the solid-state bioprocessing of corncobs. The enzyme thus produced was effectively 
immobilized on alginate–chitosan beads. Immobilized laccase furnished the highest immobilization 
yield (81.43 ± 2.98) under optimized working conditions of 3.0% (w/v) sodium alginate concentration, 
2.4% CaCl2, 0.25% chitosan concentration following an immobilization time of 5 h. The immobilization 
process altered the optimum pH from 5.0 to 4.0 (an acidic shift), whereas the temperature optima 
were displaced from 40 to 50 °C (towards higher temperature). The Michaelis–Menten constant (Km) 
and the maximum reaction rate (Vmax) of the free and immobilized laccase were 0.14 mM, and 780 
µmol/mL and 0.10 mM and 814 µmol/mL, respectively. The alginate–chitosan immobilized laccase was 
more stable and tolerant against the activity inhibition caused by the denaturants tested, concerning 
its soluble laccase. Delignification results revealed that the enzyme led to a marked reduction in lignin 
content of all the lignocellulosic wastes with the highest delignification of 78.29% in sugarcane 
bagasse, followed by wheat bran and corn stover after 15 h. It is demonstrated that the immobilized 
laccase could be a promising option as a green catalyst for the efficient delignification of lignocellulosic 
biomass residues. © 2017, Springer Science+Business Media B.V. 
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Delphinidin ameliorates hepatic triglyceride accumulation in human HepG2 
cells, but not in diet-induced obese mice 

Parra-Vargas M., Sandoval-Rodriguez A., Rodriguez-Echevarria R., Dominguez-Rosales J.A.,  
Santos-Garcia A., Armendariz-Borunda J. 

Article 

Anthocyanin consumption is linked to benefits in obesity-related metabolic alterations and non-
alcoholic fatty liver disease (NAFLD), though the functional role of delphinidin (Dp) is yet to be 
established. Therefore, this study examined the effects of Dp on metabolic alterations associated with 
NAFLD, and molecular mechanisms in HepG2 cells and diet-induced obese mice. Cells incubated with 
palmitate to induce lipid accumulation, concomitantly treated with Dp, reduced triglyceride 
accumulation by ~53%, and downregulated gene expression of CPT1A, SREBF1, and FASN without 
modifying AMP-activated protein kinase (AMPK) levels. C57BL/6Nhsd mice were fed a standard diet 
(control) or a high-fat/high-carbohydrate diet (HFHC) for 16 weeks. Mice in the HFHC group were 
subdivided and treated with Dp (HFHC-Dp, 15 mg/kg body weight/day) or a vehicle for four weeks. Dp 
did not affect body weight, energy intake, hyperglycemia, insulin resistance, or histological 
abnormalities elicited by the HFHC diet. Furthermore, the messenger RNA (mRNA) expressions of 
Acaca, and Fasn in hepatic or epididymal adipose tissue, and the hepatic sirtuin 1 (SIRT1)/liver kinase 
B1 (LKB1)/AMPK and proliferator-activated receptor alpha (PPARα) signaling axis did not significantly 
change due to the HFHC diet or Dp. In summary, Dp effectively reduced triglyceride accumulation in 
vitro through the modulation of lipid metabolic gene expression. However, a dose of Dp administrated 
in mice simulating the total daily anthocyanin intake in humans had no effect on either metabolic 
alterations or histological abnormalities associated with HFHC diets. © 2018 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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Denaturing high-performance liquid chromatography and principal component 
analysis for identification of DNA point mutations in breast cancer and 

lymphoma samples 

Perfecto-Avalos Y., Cuevas-Díaz Durán R., Villela L., Garcia-Gonzalez A., Díaz-Domínguez R.J., Loyo T., 
Gutiérrez-Monreal M.Á., Esparza-Treviño J.M., Rocha-Inclán C., Rojo R., Cárdenas-Cantú E., 

Pantaléon-García J., Scott S.-P. 
Article 

DNA mutations are identified by techniques that use the knowledge of the wild-type DNA sequence 
and its mutated variant. The involved analytic methods must be accurate, rapid, and sustainable, if a 
clinical application is pursued. High-performance liquid chromatography under denaturing conditions 
is a useful technique to screen mutations. Denaturing high-performance liquid chromatography 
resultant chromatograms are suitable for feature extraction analysis with multivariate methods such 
as principal component analysis. In this work, principal component analysis was applied to analyze the 
chromatograms from 3 different genes. Fragments with verified wild-type sequence were used as 
reference and samples with sequence unknown were tested. A statistical characterization based on 
Tukey's boxplot equation of principal component scores allowed us to analyze the distance distribution 
between reference and sample clusters to establish a classification criterion: an outlier could represent 
a mutated sample, and a typical value could be a wild-type sample. Identified outliers were further 
analyzed by sequencing and proved to carry a mutation. From 72 datasets with a total of 4258 
injections, we successfully assessed the classification criterion, identifying mutated samples in 
lymphoma and breast cancer patients with ratio of prediction Gmean = [0.89, 1.00]. Compared with 
sequencing analysis, this procedure reduced time and costs. © 2018 John Wiley & Sons, Ltd. 
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Dendrite morphological neural networks for motor task recognition from 
electroencephalographic signals 

Antelis J.M., Gudiño-Mendoza B., Falcón L.E., Sanchez-Ante G., Sossa H. 
Article 

Brain–computer interfaces (BCI) rely on classification algorithms to detect the patterns of the brain 
signals that encode the mental task performed by the user. Therefore, robust and reliable classification 
techniques should be developed and evaluated to recognize the user's mental task with high accuracy. 
This paper proposes the use of the novel dendrite morphological neural networks (DMNN) for the 
recognition of voluntary movements from electroencephalographic (EEG) signals. This technique was 
evaluated with two studies. The first aimed to evaluate the performance of DMNN in the recognition 
of motor execution and motor imagery tasks and to carry out a systematic comparison with support 
vector machine (SVM) and linear discriminant analysis (LDA) which are the two classifiers mostly used 
in BCI systems. EEG signals from twelve healthy students were recorded during a cue-based hand 
motor execution and imagery experiment. The results showed that DMNN provided decoding 
accuracies of 80% for motor execution and 77% for motor imagery, which were significantly different 
than the chance level (p < 0.05, Wilcoxon signed-rank test) and higher when compared with classifiers 
commonly used in BCI. The second study aimed to employ the DMNN to recognize the intention of 
movement. To this end, EEG signals were recorded from eighteen healthy subjects performing self-
paced reaching movements and several classification scenarios were evaluated. The results showed 
that DMNN provided decoding accuracies above chance level, whereby, it is able to detect a movement 
prior its execution. On the basis of these results, DMNN is a powerful promising classification technique 
that can be used to enhance performance in the recognition of motor tasks for BCI systems based on 
electroencephalographic signals. © 2018 Elsevier Ltd 
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Dengue Fever: A Worldwide Threat An Overview of the Infection Process, 
Environmental Factors for a Global Outbreak, Diagnostic Platforms and  

Vaccine Developments 

Hosseini S., Oliva-Ramírez J., Vázquez-Villegas P., Rodriguez-Garcia A., Muñoz-Soto R.B., 
Aghamohammadi N., Martinez-Chapa S.O. 

Article 

Current review article focuses on dengue, which is one of the most fatal infectious illnesses and is 
considered to be a worldwide threat. The paper covers essential topics including an overview on 
neglected tropical diseases with specific emphasis on Dengue fever, mosquito's cycle of life and 
mechanism of infection, adaptive response, and different stages in dengue immunopathogenesis. The 
current work is also dedicated to the thorough study of dengue outbreak across the globe with a 
narrowed study to tropical and subtropical regions. Moreover, this review article demonstrates the 
correlation between climate factors and dengue incidence. Furthermore, we present an overview of 
the detection strategies of dengue including the latest developments in commercial and non-
commercial platforms. Several attempts in developing an effective vaccine to protect individuals from 
dengue infection and the stage of clinical trials are gathered in the present work as well. Future 
directions including bio-control are also discussed in this review article. In an overall view, effective 
management of Dengue is a multidisciplinary task that requires international involvement from 
different backgrounds and expertise to address this global concern. This review article briefly portrays 
some of these connecting areas across the disciplines while many other perspectives remain 
uncovered. Copyright© Bentham Science Publishers; For any queries, please email at 
epub@benthamscience.org. 
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Deposition of AlN films for acoustic biosensors by deep oscillation magnetron 
sputtering: effect of bias voltage 

Melo-Máximo L., Lin J., Murillo A.E., Salas O., Oliva-Ramírez J., Oseguera J., García-Farrera B.,  
Melo-Máximo D. 

Article 

The present study showed that Deep Oscillation Magnetron Sputtering (DOMS) has an excellent 
potential to produce AlN films for biosensing applications. However, careful control of the process 
parameters is required to attain the desired features. Al/AlN/Al films deposited via DOMS on Si wafers 
were extensively characterized to assess this potential. The resulting microstructures were examined 
by glancing angle x-ray diffraction, scanning electron microscopy coupled with energy dispersive 
microanalysis, atomic force microscopy, and x-ray photoelectron spectroscopy. The results indicated 
that there is a strong effect of the bias voltage (Vb) applied to the substrate on the structure of the 
Al/AlN/Al films and that it can be divided in two regimes. The low Vb regime produced the best features 
of the AlN films for the present application. These included a strong (002) orientation, low residual 
stress, and uniform surface roughness. In the high Vb regime, these features degraded. The effects 
were associated to the nature and energy of the impinging species as a function of Vb. © 2018 Elsevier 
B.V. 
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Dermoscopic features of acral melanocytic nevi in a case series from Mexico 

González-Ramírez R.A., Guerra-Segovia C., Garza-Rodríguez V., Garza-Báez P., Gómez-Flores M., 
Ocampo-Candiani J. 

Article 

Background: Pigmented lesions on acral sites are common; clinical differentiation of nevi and early 
melanoma can be challenging. In these cases, dermoscopy can provide a more accurate diagnosis. 
Most dermoscopic patterns on acral skin have been described in Asian and European populations, 
while there are few studies in Latin American populations. Objectives: To determine the frequency of 
pigmented lesions in volar skin and their dermoscopic patterns in a Mexican population. Methods: An 
observational, descriptive, cross-sectional study was performed in Hispanic patients with the presence 
of at least one pigmented lesion on acral skin. Clinical and dermoscopic images were obtained. These 
were subsequently evaluated independently by two dermatologists trained and experienced in 
dermoscopy. Results: A total of 582 pigmented lesions on volar skin were diagnosed in 321 patients. 
Overall, prevalence of acral pigmented lesions on volar skin was 6.8%. For both observers, parallel 
furrows were the most frequent pattern described, but for observer 2, a lattice-like pattern was 
prevalent on the toes and a homogeneous pattern on the sides of the feet. There was lower inter-
observer agreement, with a kappa index of 0.144. Study limitations: The lesions were not biopsied, so 
clinical-histological correlation could not be performed. The study did not correlate dermoscopic 
patterns with age. Conclusions. As previously reported by other authors, parallel furrows were the 
most frequently found dermoscopic pattern on palmoplantar skin. © 2018 by Anais Brasileiros de 
Dermatologia. 
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Description of genetic variants in BRCA genes in Mexican patients with Ovarian 
cancer: A first step towards implementing personalized medicine 

Delgado-Balderas J.R., Garza-Rodriguez M.L., Gomez-Macias G.S., Barboza-Quintana A., Barboza-
Quintana O., Cerda-Flores R.M., Miranda-Maldonado I., Vazquez-Garcia H.M., Valdez-Chapa L.D., 

Antonio-Macedo M., Dean M., Barrera-Saldaña H.A. 
Article 

Gynecologic cancers are among the leading causes of death worldwide, ovarian cancer being the one 
with the highest mortality rate. Olaparib is a targeted therapy used in patients presenting mutations 
in BRCA1 and BRCA2 genes. The aim of this study was to describe BRCA1 and BRCA2 gene variants in 
Mexican patients with ovarian cancer. Sequencing of BRCA1 and BRCA2 genes from tumors of 50 
Mexican patients with ovarian cancer was made in a retrospective, non-randomized, and exploratory 
study. We found genetic variants in 48 of 50 cases. A total of 76 polymorphic variants were found in 
BRCA1, of which 50 (66%) had not been previously reported. Furthermore, 104 polymorphic variants 
were found in BRCA2, of which 63 (60%) had not been reported previously. Of these polymorphisms, 
5/76 (6.6%) and 4/104 (3.8%) were classified as pathogenic in BRCA1 and BRCA2, respectively. We 
have described the genetic variants in BRCA1 and BRCA2 of tumors from Northeast Mexican patients 
with sporadic ovarian cancers. Our results showed that the use of genetic testing helps recognize 
patients that carry pathogenic variants which could be beneficial for personalized medicine 
treatments. © 2018 by the authors. Licensee MDPI, Basel, Switzerland. 
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Design and construction of an omnidirectional sound source with inverse 
filtering approach for optimization 

Ibarra D., Ledesma R., Lopez E. 
Article 

The aim of this study is to design an efficient omnidirectional point source whose analysis and design 
is also described here. The point source was designed with the help of MATLAB and SolidWorks 
software respectively for calculating the optimal dimensions. This point source is composed of a base 
in which the speaker is settle, and a cone that provides the omnidirectionality. Three different bases 
with three different cones were implemented and tested to determine which combination gives less 
reflection on rear part of cabinet. To enhance a flat response and true omnidirectionality, an Inverse 
Filtering Method will be introduced to the study. As a result, we observe that the point source is best 
suited with a cylindrical base and a 20 cm long cone. The radiation patterns showed omnidirectional 
results for frequencies lower than 15 kHz, and maximum deviation of 4 dB for 30 degrees. © 2018 The 
Authors 
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Design concept and development of a new spherical attitude stabilizer  
for small satellites 

Keshtkar S., Moreno J.A., Kojima H., Hernandez E. 
Article 

This paper presents the description, design concept, and dynamics of a new control moment gyroscope 
with a spherical rotor, referred to here as a spherical stabilizer. This stabilizer can be used as an 
alternative low-weight and high-precision triaxial attitude control device for small and experimental 
satellites. The mechanical design, as well as precision and structural analysis of the mechanism, is 
studied in detail. A numerical example of a specific satellite is presented and a fatigue simulation using 
the finite element method is carried out to examine the failure behavior of critical parts of the 
mechanism. The performance of the proposed mechanism as attitude controller of a small satellite is 
also studied via numerical simulations. © 2018 IEEE. 
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Determinants of Graduates' Start-Ups Creation across a Multi-Campus 
Entrepreneurial University: The Case of Monterrey Institute of Technology  

and Higher Education 

Guerrero M., Urbano D., Cunningham J.A., Gajón E. 
Article 

Individual and organizational entrepreneurial activity varies across regions/countries. Universities 
have increasingly become knowledge-intensive environments that support entrepreneurship. Extant 
studies demonstrate the need to explore graduate start-ups using different levels of analysis an across 
economies. This paper explores individual and university determinants of graduates' start-ups creation 
from a multi-campus entrepreneurial university in a transition economy. A proposed model was tested 
with 11,569 graduates from 30 campuses across 21 Mexican cities. Results show that specific individual 
determinants are the most relevant determinant of graduate entrepreneurship as well as that some 
university mechanisms (incubators and research parks) have limited impact on graduates' 
entrepreneurship. © 2017 The Authors. Journal of Small Business Management published by Wiley 
Periodicals, Inc. on behalf of International Council for Small Business 
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Determination of Phenolic Compounds and the Antioxidant Capacity of Ximenia 
parviflora Benth. var. parviflora (Olacaceae) Fruit by High-Performance Liquid 

Chromatography with Diode Array Detection 

Sánchez-Gutiérrez J.A., Vázquez-Sánchez M., Álvarez-Bernal D., Mares-Quiñones M.D.,  
Valiente-Banuet J.I., Medina-Medrano J.R., Villar-Luna E. 

Article 

The total phenolic and flavonoid content, phenolic composition, and in vitro antioxidant capacity of 
ethanolic extracts of Ximenia parviflora Benth. var. parviflora fruits collected at Zinaparo, Michoacan 
(in central Mexico) were determined. Fruit extracts present a high scavenging activity of 2,2-diphenyl-
1-picrylhydrazyl and 2,2′-azino-bis[3-ethylbenzothiazoline-6-sulfonic acid] radicals (71.49 ± 0.11% and 
85.00 ± 1.29% inhibition, respectively). The four phenolic compounds identified in fruit extracts by 
high-performance liquid chromatography with diode array detection were gallic acid, chlorogenic acid, 
caffeic acid, and quercetin. X. parviflora fruits may be used as a starting material for the extraction of 
high value antioxidant phenolic compounds with potential applications in the pharmaceutical and 
dietary supplement industries. © 2017 Taylor & Francis. 
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Determining strategies on playing badminton using the  
Knuth-Morris-Pratt algorithm 

Riza L.S., Firmansyah M.I., Siregar H., Budiana D., Rosales-Pérez A. 
Article 

Mastery techniques in badminton game are a main ability that must be possessed by players. One part 
of these techniques is the strategy in proper shuttlecock placement, so that the opposing player is 
difficult to restore it. Therefore, this study aims to build a computational model and its implementation 
that are able to provide predictions/recommendations for trainers and players on determining 
strategies of shuttlecock's placements and strokes. The proposed model takes into account historical 
game patterns that have been done by world class athletes. Then, string matching using the Knuth-
Morris-Pratt algorithm and a clustering method are utilized to provide solutions to be some strategies 
on shooting the shuttlecock. The model is then implemented in the R programming language. Several 
experiments, involving 20 series of world matches collected as historical data, have been conducted 
to validate the system. From the results obtained, it can be concluded that the system can be used as 
an alternative tool for players and coaches to determine the strategy in the placement and strokes of 
shuttlecock on badminton game. © 2018 Universitas Ahmad Dahlan. 
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Determining the Optimum Parting Direction in Plastic Injection Molds Based on 
Minimizing Rough Machining Time during Mold Manufacturing 

Sarmiento-Merida L.A., Guevara-Morales A., Figueroa-López U. 
Article 

The versatility of plastic materials allows engineering components of very complex geometries and 
functionalities to be injection molded from them. Because the manufacturing cost of a mold increases 
with the complexity of the cavity, it is important to optimize the design of component and mold 
concurrently. In this study, a methodology for determining the optimum parting direction (PD) 
considering mold-manufacturing factors such as tool accessibility and the amount of material to be 
removed is presented. The methodology starts with an accessibility analysis in which a three-
dimensional part is discretized, and candidate PDs are selected based on maximizing the accessible 
area, that is, the area that can be machined with a single workpiece orientation or setup. Then, the 
rough machining process is considered, and an optimum PD that minimizes the rough machining time 
for both the cavity and core plates is selected. The methodology is applied to four different automotive 
components: a mirror cover, an interior panel, a pillar, and a fender splash shield. © 2016 Wiley 
Periodicals, Inc. 
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Deterministic propagation modeling for intelligent vehicle communication  
in smart cities 

Granda F., Azpilicueta L., Vargas-Rosales C., Celaya-Echarri M., Lopez-Iturri P., Aguirre E., Astrain J.J., 
Medrano P., Villandangos J., Falcone F. 

Article 
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Development of forcespun fiber-aligned scaffolds from gelatin-zein composites 
for potential use in tissue engineering and drug release 

Mamidi N., Romo I.L., Leija Gutiérrez H.M., Barrera E.V., Elías-Zúñiga A. 
Article 

In this study, based on the collection process, three-dimensional aligned fiber scaffolds from gelatin 
and zein protein were manufactured using Forcespinning®. The homogeneous blending of gelatin:zein 
(1:4) showed improved tensile and good hydrophobic properties (water contact angle of 115 °C). Cell 
viability, adhesion, proliferation, and drug release were measured. The cell viability was studied with 
human fibroblasts and a low cytotoxic effect was observed. Berberine drug release was measured and 
sustained release rate was observed over 15 days. The morphologic features, prolonged drug release, 
and cytotoxicity results suggest that these fibers could be appropriate for drug delivery and tissue 
engineering applications. Copyright © Materials Research Society 2018. 
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Development of spatial skills with virtual reality and augmented reality 

González N.A.A. 
Article 

This article is based on an analysis about the understanding of the visualization and spatial projection 
directed toward students of higher education. This one describes the experience acquired with the 
course of Descriptive Geometry and it implements in the use of the technology in the spatial 
projection, which is directed to students of first and second semester of the careers of architecture 
and industrial design. Its aim is to learn to develop skills for the understanding of visual perception and 
spatial expression, under systems of parallel and conical projection in the construction of objects and 
spaces. The present work was realized with the objective so that the student can better understand 
the spatial sense for the constructive visual representation. Therefore, the use of technology is 
established through virtual reality and augmented reality, but with the difference that these 
representations must help the construction of three-dimensional models with the use of laser cutting 
systems. Considering previous, basic aspects since it is to determine a system of units, scales or 
coordinates (length, width and thickness) they go jointly so much in the manual representation as the 
foxglove. The intention to introduce the use of augmented reality is to locate the student any object 
represented in a given space. Also, with the introduction of the physical construction in laser cut, the 
student will confirm the result by itself of the work that he realized. To do this, a user-friendly software 
is chosen that is easy to acquire, such as SketchUp for rendering in Virtual Reality and Augmented 
Reality, as well as the compatibility of this software with others such as the autocad or illustrator to 
send the information to the three-dimensional construction in laser, ready for the final presentation. 
All this synergy in which the work whit instruments by hand is combined with digital systems is done 
through an interaction design. We are not very accustomed to seeing it in this field of action, but this 
is a sample of what is done with this process of work. © 2017, Springer-Verlag France. 
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Differences in the dietary fiber content of fruits and their by-products 
quantified by conventional and integrated AOAC official methodologies 

Garcia-Amezquita L.E., Tejada-Ortigoza V., Heredia-Olea E., Serna-Saldívar S.O., Welti-Chanes J. 
Article 

Accurate determination of total dietary fiber (DF) and its soluble (SDF) and insoluble (IDF) fractions is 
relevant for food analysis research and nutritional labelling. AOAC integrated DF methodology (AOAC 
2011.25, IM) has procedure differences compared to the traditionally used AOAC method (991.43, 
TM), resulting in different DF quantification. However, IM has been mostly performed for cereal-based 
products and its application in sources such as fruit products needs to be studied. The aim of this study 
was to compare the DF content obtained by TM with that achieved using IM in pulps and peels of 
banana (Musa paradisiaca), mamey sapote (Pouteria sapota), mango (Mangifera indica), Meyer lemon 
(Citrus meyeri), orange (Citrus sinensis), prickly pear (Opuntia ficus-indica), tamarind (Tamarindus 
indica), and watermelon (Citrullus lanatus). Samples containing high starch (banana and its peel, 
mamey sapote and mango pulp) showed higher IDF values when IM was used. Differences were 
observed when pectinaceous fruits (orange, Meyer lemon, mango and prickly pear) were assayed, 
since soluble and insoluble pectins are underestimated by TM. Fruits with a high content of non-
digestible oligosaccharides showed higher SDF values when assayed by IM. The use of IM in fruits and 
their by-products provides relevant information about DF fractions and reduces DF underestimations 
typically observed when assayed by TM. © 2018 Elsevier Inc. 
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Differential evolution algorithm applied to wireless sensor distribution on 
different geometric shapes with area and energy optimization 

Céspedes-Mota A., Castañón G., Martínez-Herrera A.F., Cárdenas-Barrón L.E., Sarmiento A.M. 
Article 

Sensor distribution is a significant issue in wireless sensor networks and has been frequently sub-
optimally solved by several heuristic algorithms. This research applies multi-objective differential 
evolution algorithm to jointly optimize the sensors distribution over diverse area shapes, increase the 
coverage area and reduce the network energy at the same time. A case base and different scenarios 
with constraints are considered. The restrictions are based on the boundaries of the delimited areas 
to prevent their centers to be close to the given boundaries, and on the area of interest by reducing 
the overlap among the covered areas of the nodes. At the end, the shortest distance between the 
initial node positions and the final node positions is determined finding which node should go in which 
position using the Hungarian algorithm. Finally, a minimum spanning tree among the nodes is also 
obtained. The results for different sensor network sizes from 9 up to 56 sensors and different sizes of 
target areas are presented (fitness, coverage area, energy and needed generations). The computed 
results show that the right combination of the control parameters leads to an optimized energy and a 
total coverage area of at least 87% of the target area. © 2018 
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Differential Expression of Ion Channels in Adult and Neonatal Rat Ventral 
Respiratory Column 

González-Castillo C., Muñoz-Ortiz E., Guzmán-Brambila C., Rojas-Mayorquín A.E., Beltran-Parrazal L., 
Ortuño-Sahagún D., Morgado-Valle C. 

Article 

In mammals, the neural control of breathing is attributed to circuits distributed along the ventral 
respiratory column (VRC) in the ventrolateral medulla. The VRC contains the kernel for generation of 
the inspiratory phase of respiratory rhythm and nuclei involved in central chemoreception. During 
development, the respiratory rhythm, as well as central chemosensitivity, adjusts to meet the changing 
physiological requirements associated with increased body weight and size. Gene expression in VRC 
ontogeny is well characterized. However, little is known about gene expression in the VRC during 
postnatal development. Here, we sought to characterize the changes in gene expression that occur in 
the VRC of the adult rat (5–6 months of age) in comparison with the VRC of neonate rat (1–4 days old). 
We isolated total RNA from VRC tissue punches collected from thick transversal slices. We hybridized 
cDNA to a 5000-oligonucleotide rat microarray. We found that 218 genes (4.4%) of the 5000 genes in 
the microarray changed their expression in adult VRC with respect to that from neonate. To further 
analyze the modified expression of specific genes, we quantified the differential expression of 84 genes 
of neuronal ion channels using a quantitative RT-PCR array. This analysis confirmed the overexpression 
of 68 genes and the underexpression of 14 genes in the VRC from adult compared with that from 
neonate. Our findings may help to explain the functional changes in respiratory rhythm and 
chemosensitivity occurring throughout life. © 2017, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Differential neural network identifier for parameter determination of a mixed 
microbial culture model 

Gradilla-Hernández S., J Herrera-López E., Gschaedler A., González-Avila M., Fuentes-Aguilar R., 
Garcia-Gonzalez A. 

Article 

This paper presents an application of a class of Differential Neural Network (DNN) for the 
nonparametric identification of mixed microbial culture systems, and its use for the estimation of the 
interaction parameters between the involved species. The DNN identifier with a projectional operator 
was implemented. After the identification process; the structure of the reported Lotka-Volterra (LV) 
model was considered to estimate the unknown interaction parameters in a mixed culture. An 
optimization problem between the DNN approximation and the LV model was numerically solved to 
determine the interaction parameters. The approach was assessed considering a reported example of 
(LV) model for mixed microbial culture, as well as with a set of experimental data. The Automatic and 
Robotic Intestinal System ARIS was the experimental data source where the growth kinetics of the 
Lactobacilli and Bifidobacteria were assessed. The parameters estimation for the reported LV model 
proved average percent errors below 10%. The magnitude of parameters identified for the 
experimental mixed culture indicated a higher inhibitory competition of genus 1 (Bifidobacteria) 
exerted over genus 2 (Lactobacilli). © 2018 
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Digital engagement and social identity of sports fans: The case of premier 
league teams on facebook 

Herrera D., Valerio G., Rodríguez-Aceves L. 
Article 

This article examines digital engagement of sports fans in digital social networks as an expression of 
their social identity. The observation is of Facebook fan pages of the Premier league teams, the 
professional English football league. Analysis of these fan pages showed that the number of fans varies 
significantly from one team to another. Such differences may be associated with a team's historical 
performance. Analysis of comments revealed significant differences in the magnitude, composition, 
and attitude of fans' digital engagement, depending on whether the matches resulted in victories, ties 
or losses. This differentiated reaction can be associated with concepts of social identity theory, such 
as basking in reflected glory (BIRGing) and cutting off reflected failure (CORFing), which suggests that 
the degree to which fans connect with their teams depends on the team's performance. 
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Digital Methods for the Study of Shared Photography. A Distant Approach to 
three Iberoamerican Cities on Instagram [Métodos digitales para el estudio de 

la fotografía compartida. Una aproximación distante a tres ciudades 
iberoamericanas en Instagram.] 

Sued G. 
Article 

In this article we address the empirical study of shared urban photography in Instagram. We study how 
three Iberoamerican cities, Buenos Aires, México y Madrid, are represented in the social plaftorm 
through a dataset of five thousands pictures labeled with the hashtags #buenosaires, #cdmx and 
#madrid respectively. We propose a distant approach (Moretti, 2007, 2015) based on four techniques 
of data analysis (Gandolmi and Haider, 2015) applied to cultural research. We inquire about the ways 
in which the cities are represented by the users on the platform, identifying also some social uses of 
hahstags. At the methodological level, we explore the possibilities of data analytics to conduct a 
sociocultural study. At last, we draw some conclusions about data-based research methods, the 
highlights of urban representations for each city in a comparative way, and the social usage of shared 
photography in Instagram. © 2018 Universidad Nacional de Educacion a Distancia. All rights reserved. 
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Digital Storytelling and the Dispute over Representation in the Ayotzinapa Case 

Meneses M.E., Castillo-González M.C. 
Article 

Comparison of the narratives of civil society and the federal government on YouTube and Twitter in 
the case of the disappearance of 43 students in Ayotzinapa, Mexico, allows the identification of the 
codes of representation being disputed in this emblematic case of violation of fundamental rights. 
Digital storytelling that goes viral and across media offers the possibility of organizing protest in the 
offline world. Its reflective attributes favor the visibility of injustice and permanence on the local and 
global agenda and in some cases exert pressure on social actors and authorities to establish 
mechanisms to resolve the conflict. La comparación de las narrativas sobre la sociedad civil y el 
gobierno federal en YouTube y en Twitter en el caso de la desaparición de los 43 estudiantes en 
Ayotzinapa, Mexico, nos permite identificar los códigos de representación en disputa en este caso 
emblemático de violación de los derechos humanos. Los relatos digitales que se vuelven virales y pasan 
a otros medios ofrecen la posibilidad de organizar la protesta en el mundo fuera de la Red. Su 
capacidad de reflejar ayuda a visibilizar la injusticia, manteniéndola como tema importante en las 
agendas locales y globales, y en algunos casos también ayuda a ejercer presión sobre los agentes 
sociales y las autoridades para establecer mecanismos que puedan resolver los conflictos. © 2018, © 
2018 Latin American Perspectives. 
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Digitally Tunable Microfluidic Bioprinting of Multilayered Cannular Tissues 

Pi Q., Maharjan S., Yan X., Liu X., Singh B., van Genderen A.M., Robledo-Padilla F., Parra-Saldivar R., 
Hu N., Jia W., Xu C., Kang J., Hassan S., Cheng H., Hou X., Khademhosseini A., Zhang Y.S. 

Article 

Despite advances in the bioprinting technology, biofabrication of circumferentially multilayered 
tubular tissues or organs with cellular heterogeneity, such as blood vessels, trachea, intestine, colon, 
ureter, and urethra, remains a challenge. Herein, a promising multichannel coaxial extrusion system 
(MCCES) for microfluidic bioprinting of circumferentially multilayered tubular tissues in a single step, 
using customized bioinks constituting gelatin methacryloyl, alginate, and eight-arm poly(ethylene 
glycol) acrylate with a tripentaerythritol core, is presented. These perfusable cannular constructs can 
be continuously tuned up from monolayer to triple layers at regular intervals across the length of a 
bioprinted tube. Using customized bioink and MCCES, bioprinting of several tubular tissue constructs 
using relevant cell types with adequate biofunctionality including cell viability, proliferation, and 
differentiation is demonstrated. Specifically, cannular urothelial tissue constructs are bioprinted, using 
human urothelial cells and human bladder smooth muscle cells, as well as vascular tissue constructs, 
using human umbilical vein endothelial cells and human smooth muscle cells. These bioprinted 
cannular tissues can be actively perfused with fluids and nutrients to promote growth and proliferation 
of the embedded cell types. The fabrication of such tunable and perfusable circumferentially 
multilayered tissues represents a fundamental step toward creating human cannular tissues. © 2018 
WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 
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Diurnal, seasonal, and annual trends in tropospheric CO in Southwest London 
during 2000–2015: Wind sector analysis and comparisons with urban and 

remote sites 

Hernández-Paniagua I.Y., Lowry D., Clemitshaw K.C., Palmer P.I., Fisher R.E., France J.L., Mendoza A., 
O'Doherty S., Forster G., Lanoisellé M., Nisbet E.G. 

Article 

Ambient carbon monoxide (CO) and meteorological parameters measured at the Egham (EGH) semi-
rural site in SW London during 2000–2015 have permitted wind sector analysis of diurnal and seasonal 
cycles, and interpretation of long-term trends. CO daily amplitudes are used as a proxy for 
anthropogenic emissions. At EGH, morning and evening peaks in CO arise from the dominant 
contribution of road transport sources. Smaller amplitudes are observed during weekends than 
weekdays due to lower combustion emissions, and for mornings compared to evenings due to the 
timing of the development and break-up of the nocturnal inversion layer or planetary boundary layer 
(PBL). A wavelet transform revealed that the dominant mode of CO variability is the annual cycle, with 
apparent winter maxima likely due to increased CO emissions from domestic heating with summer 
minima ascribed to enhanced dispersion and dilution during the annual maximum of PBL mixing 
heights. Over the last two decades, both mitigation measures to reduce CO emissions and also a major 
switch to diesel cars, have accompanied a change at EGH from the dominance of local diurnal sources 
to a site measuring close to Atlantic background levels in summer months. CO observed in the S and 
SW wind sectors has declined by 4.7 and 5.9 ppb yr−1 respectively. The EGH CO record shows the 
highest levels in the early 2000s, with levels in E and calm winds comparable to those recorded at 
background stations in Greater London. However, since 2012, levels in S-SW sector have become more 
comparable with Mace Head background except during rush-hour periods. Marked declines in CO are 
observed during 2000–2008 for the NE, E, SE (London) and calm wind sectors, with the smallest 
declines observed for the S, SW and W (background) sectors. For the majority of wind sectors, the 
decline in CO is less noticeable since 2008, with an apparent stabilisation for NE, E and SE after 2009. 
The EGH CO data record exhibits a similar but slower exponential decay, but from a much lower 
starting concentration, than do CO data recorded at selected monitoring sites in urban areas in SE 
England. CO/CO2 residuals determined using hourly averaged datain the diurnal cycle demonstrate a 
clear decline in CO from 2000 to 2015 during daily periods of increased vehicle traffic, which is 
consistent with a sustained reduction in CO emissions from the road transport sector. © 2018 
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Domestication and saponins contents in a gradient of management intensity of 
agaves: Agave cupreata, A. inaequidens and A. hookeri in central Mexico 

Urbina C.J.F., Casas A., Martínez-Díaz Y., Santos-Zea L., Gutiérrez-Uribe J.A. 
Article 

Saponins occur in numerous plants, including agaves, determining benefic and harmful properties to 
humans; their presence may favor using plants as soap and other products, but also they may cause 
caustic effects producing contact dermatitis. In domestication, favorable and unfavorable properties 
of saponins may cause an increase or decrease of their content, respectively. This study quantified and 
identified saponins among wild and managed populations of three agave species: A. cupreata Trel. et 
Berger, A. inaequidens Koch with wild and cultivated populations used for mescal production, and A. 
hookeri Jacobi, existing exclusively cultivated, used for production of the fermented beverage pulque. 
We studied 272 plants from 19 populations, quantifying contents of crude saponins through 
spectrometry. In 12 populations, the saponins types were identified by High Performance Liquid 
Chromatography–Mass-Spectrography-Time-of-Flight HPLC-MS-TOF. The highest crude saponins 
content was recorded in A. hookeri (26.09 mg/g), followed by A. cupreata (19.85 and 15.17 mg/g in 
wild and cultivated populations, respectively). For A. inaequidens, we recorded 14.21, 12.95, and 10.48 
mg/g in wild, silvicultural managed and cultivated populations, respectively. We identified 18 saponins 
types, A. inaequidens showing all of them. A hecogenin glycoside (HG1) is found in high amounts in A. 
hookeri but in low quantities in A. inaequidens and A. cupreata. A. inaequidens had the greatest 
diversity of saponins. The contents of crude saponins in A. inaequidens and A. cupreata decrease with 
management intensity, but contrarily to what we expected, it was the highest in A. hookeri. We 
hypothesize that such high amount could be due to some saponins, probably HG1, may be precursors 
of sugars. © 2018, Springer Science+Business Media B.V., part of Springer Nature. 
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Doubly fed induction generator (DFIG) wind turbine controlled by artificial 
organic networks 

Ponce P., Ponce H., Molina A. 
Article 

The main goal of this paper is to show the control capabilities of artificial organic networks when they 
are applied to variable speed wind generators. Since doubly fed induction generator (DFIG) is one of 
the most important variable wind generators, it requires to include advanced controllers which allow 
to improve its performance during operation. On the other hand, the artificial organic controllers (AOC) 
are intelligent controllers based on ensembles of fuzzy inference systems and artificial hydrocarbon 
networks. To understand AOC, this paper introduces the fundamentals of artificial hydrocarbon 
networks, describes the fuzzy-molecular inference ensemble, and discusses artificial organic 
controllers when they are deployed in variable speed wind generators. Additionally, DFIG wind turbine 
model is completely derived in order to test the AOC. A conventional proportional–integral–derivative 
(PID) controller is compared with the proposed PID-based AOC (PID-AOC) for wind generators under 
linear and nonlinear wind profiles. Five parameters were used for evaluation: pitch angle, stator 
power, rotor power, generator’s speed and power coefficient. Results showed the superior control 
performance in wind generators when artificial organic networks are implemented. Particularly, the 
PID-AOC response obtained higher values of rotor and stator powers, small pitch angle response 
meaning less energy consumption, high power coefficient values, and smooth starting phase 
minimizing risks of damage in the DFIG. The proposed PID-AOC can be applied in DFIG to minimize the 
undesired fluctuation on the electric grid, to reduce the mechanical stress in the blades preventing 
mechanical damages and to perform good sensitivity when noise in the wind is included. © 2017, 
Springer-Verlag Berlin Heidelberg. 
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Driving cycles based on fuel consumption 

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

Type-approval driving cycles currently available, such as the Federal Test Procedure (FTP) and the 
Worldwide harmonized Light vehicles Test Cycle (WLTC), cannot be used to estimate real fuel 
consumption nor emissions from vehicles in a region of interest because they do not describe its local 
driving pattern. We defined a driving cycle (DC) as the time series of speeds that when reproduced by 
a vehicle, the resulting fuel consumption and emissions are similar to the average fuel consumption 
and emissions of all vehicles of the same technology driven in that region. We also declared that the 
driving pattern can be described by a set of characteristic parameters (CPs) such as mean speed, 
positive kinetic energy and percentage of idling time. Then, we proposed a method to construct those 
local DC that use fuel consumption as criterion. We hypothesized that by using this criterion, the 
resulting DC describes, implicitly, the driving pattern in that region. Aiming to demonstrate this 
hypothesis, we monitored the location, speed, altitude, and fuel consumption of a fleet of 15 vehicles 
of similar technology, during 8 months of normal operation, in four regions with diverse topography, 
traveling on roads with diverse level of service. In every region, we considered 1000 instances of 
samples made of m trips, where m varied from 4 to 40. We found that the CPs of the local driving cycle 
constructed using the fuel-based method exhibit small relative differences (<15%) with respect to the 
CPs that describe the driving patterns in that region. This result demonstrates the hypothesis that using 
the fuel based method the resulting local DC exhibits CPs similar to the CPs that describe the driving 
pattern of the region under study. © 2018 by the authors 
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Dry-inoculation method for thermal inactivation studies in wheat flour using 
freeze-dried Enterococcus faecium NRRL B-2354 

Xu J., Liu S., Song J., Tang J., Zhu M.-J., Gray P., Villa-Rojas R. 
Article 

Liquid cultures are commonly used to inoculate low-moisture foods. However, liquid-inoculation may 
generate varied results due to differences in preparation methods, and the introduction of liquid into 
a low-moisture matrix may cause stickiness and clumping. The objectives of this study were to develop 
a dry-inoculation method using freeze-dried Enterococcus faecium NBRL-2354, and to evaluate the 
stability of freeze-dried inoculum over time (35 days at −20 °C) in terms of survival and heat resistance. 
Two protectants, freeze-drying buffer and skim milk, mixed separately with liquid E. faecium were 
freeze-dried and their preservative effects were compared. Heat resistance of freeze-dried inoculum 
was determined by decimal reduction time at 80 °C (D80) in wheat flour (water activity 0.45 at room 
temperature). Freeze-drying buffer and skim milk formed slimy layers around bacterial cells and 
yielded freeze-dried inoculum with high survivability. D80-values of freeze-dried E. faecium protected 
by freeze-drying buffer or skim milk were 6.67 ± 0.22 min and 5.92 ± 0.39 min, respectively. Freeze-
dried inoculum was stable with a high population concentration (&gt;10.0 log CFU/g), while skim milk-
protected inoculum showed stable heat resistance throughout storage. In summary, freeze-dried E. 
faecium protected by skim milk was the optimum dried inoculum and can be used as a substitute for 
liquid-inoculum in low-moisture foods. © 2017 Elsevier Ltd 
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Dynamic optimization of a cryogenic air separation unit using a derivative-free 
optimization approach 

Negrellos-Ortiz I., Flores-Tlacuahuac A., Gutiérrez-Limón M.A. 
Article 

Optimal dynamic product transition is a challenging and important issue in manufacturing plants. 
When a reliable dynamic model is available, gradient-based optimization algorithms can be used to 
achieve this aim. However, in some cases a first principles dynamic model may not be available. In this 
work, we will assume that only input-output information from a dynamic model embedded in a 
dynamic process simulator is available for optimal product transitions between products. We present 
a derivative-free optimization trust region approach to deal with the product dynamic optimization 
problem of an air separation unit used in several processing plants to obtain pure oxygen. High-purity 
oxygen is required in intensive energy applications such as steel plants and in combustion processes. 
A closed-loop model predictive control strategy is used where the system to be optimized is embedded 
in the ASPEN Dynamics simulation environment. The results demonstrate that black-box dynamic 
models can be dynamically optimized when model of the dynamic model and/or its gradient 
information are not available. We have successfully applied the non-linear model predictive control 
and derivate-free approach to several oxygen composition and productivity transition issues. © 2017 
Elsevier Ltd 
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Dynamics and fluxes of organic carbon and nitrogen in two Guiana Shield river 
basins impacted by deforestation and mining activities 

Gallay M., Mora A., Martinez J.-M., Gardel A., Laraque A., Sarrazin M., Beaucher E., Doudou J.-C., 
Lagane C. 

Article 

Deforestation and mining activities have proven to be very damaging to rivers because these activities 
disturb the environmental characteristics of rivers. Thus, the concentrations of dissolved organic 
carbon (DOC), particulate organic carbon (POC), particulate nitrogen (PN), and Chlorophyll-a (Chl-a) 
were measured monthly during 2 hydrological years in the Maroni and Oyapock Rivers to assess the 
dynamics and fluxes of organic carbon and nitrogen in these 2 Guiana Shield basins, which have been 
strongly (Maroni) and weakly (Oyapock) impacted by deforestation and mining activities. The 2-year 
time series show that DOC, POC, PN, and Chl-a concentrations vary seasonally with discharge in both 
rivers, indicating a hydrologically dominated control. Temporal patterns of DOC, POC, and PN indicate 
that these variables show maximum concentrations in rising waters due to the yield of organic matter 
and nitrogen accumulated in soils, which are incorporated into the rivers during rainfall. However, the 
Chl-a concentrations were at a maximum during low-water stages. The C/N and C/Chl-a ratios also 
showed a seasonal trend, with lower values during the low water periods due to an increase in algal 
biomass. During high water, the POC in both rivers is the result of terrestrial organic matter, whereas 
during low-water autochthonous organic matter can reach up to 34% of the POC. The mean annual 
fluxes of TOC and PN were higher (4.56 × 105 tonC year−1 and 1.77 × 104 tonN year−1, respectively) 
in the Maroni River than those (1.84 × 105 tonC year−1 and 0.54 × 104 tonN year−1, respectively) in 
the Oyapock River. However, the specific fluxes of DOC, POC, and PN from both basins were nearly the 
same. Although gold mining activities are performed in both basins, there is no conclusive evidence 
regarding the impact of these activities on the dynamics of organic matter and particulate nitrogen in 
the Maroni and Oyapock Rivers. Copyright © 2017 John Wiley & Sons, Ltd. 
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Dyslipidemia in Mexico, A Call for Action 

Rivas-Gomez B., Almeda-Valdés P., Tussié-Luna M.T., Aguilar-Salinas C.A. 
Article 

The purpose of this manuscript is to highlight the peculiarities of the Mexican population regarding the 
clinical expression, genetics, and treatment of lipid disorders. Furthermore, it is a call for action to 
address the existing gaps in care and research of dyslipidemias. The Mexican Mestizos are highly 
susceptible to metabolic disorders (i.e., low high-density lipoprotein cholesterol concentrations, 
hypertriglyceridemia, abdominal obesity, and type 2 diabetes); these conditions are associated with 
ethnic-specific genetic variants. On the other hand, despite the high prevalence of dyslipidemia in 
Mexican adults, there is a lack of awareness of these conditions. The public is not informed about the 
need for screening and the potential benefit of the lipid-lowering treatments. Underdiagnosis and 
undertreatment are two of the main challenges to be solved. Dyslipidemias are not among the 
priorities of the health systems for the prevention of cardiovascular disease; access to laboratory 
resources and medications is insufficient in primary care units despite the proven cost-benefit of the 
treatment of lipid disorders. Evidence-based public policies are needed to change the practice and 
allocation of assets to be capable of preventing cardiovascular diseases. Treatment of dyslipidemia 
should have a prominent role in any effort to decrease the number of preventable deaths caused by 
non-communicable diseases. Copyright: © 2018 SecretarÍa de Salud. 
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Earthquakes and healthcare: The organization of the services of medical 
attention [Terremotos y salud: La organización de los servicios de  

atención médica] 

Arboleya-Casanova H., Zavala-Sánchez H.M., Gómez-Peña E.G., López-Jacinto E.A., Flores-Soto J.A., 
Méndez-Hernández E.M., Olaiz-Fernández G. 

Article 

Health care systems are exposed to several natural disasters that could affect the effectiveness and 
quality of the services they offer. For this reason it is important to bring out the necessary elements 
that allow them a suitable organization and infrastructure. In this context some of these elements are 
drafted as well as a specific set of actions whose inclusion in the hospitals will allow for an optimal 
answer in case of natural disaster. The use of the triage is analyzed as an instrument that regulates the 
patient admission to the hospitals. Also, it is shown how the inadequate use of this tool during an 
emergency situation can follow with casualties from injured patients. For this reason, an appropriate 
set up for these cases is formulated. Last, the staging of a hospital before feasible contingences is 
proposed and the experience of the events of the 9/19 earthquake disaster retaken for this purpose. 
© Salud pública de méxico, 2018. 
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Eco-driving by replicating best driving practices 

Huertas J.I., Díaz J., Giraldo M., Cordero D., Tabares L.M. 
Article 

Some transit companies have reduced up to 25% of their fuel consumption by training their drivers on 
eco-driving. We propose to further reduce fuel consumption by using best driving practices, which 
consist of guiding drivers on the recommended ranges of vehicle speed and engine RPM that lead to 
minimum fuel consumptions. These recommendations are obtained by monitoring the engine 
operational parameters used by drivers who have shown the lowest fuel consumption while driving 
vehicles of similar technology and running on the same section of the road. To demonstrate the 
applicability of this alternative, we monitored a fleet of 15 transit buses of recent technology serving 
a ∼72-km long route of general characteristics during eight months of normal operation. For each 
kilometer, trips with the lowest fuel consumption were selected, and their interquartile ranges of RPM 
and speed were obtained. Then, a well-trained driver in eco-driving traveled over the same road with 
same type of buses, using these recommended ranges. Using his eco-driving training, he obtained a 
0.5% reduction in fuel consumption with respect to the average of the population, and by using the 
best driving practices, his savings increased up to 10.1%. These savings were linked to an increase in 
the average energy efficiency of the engine from 27.6% to 28.9%, which demonstrates that when 
drivers use these best driving practices, they tend to operate the engine under conditions closer to the 
load—RPM engine area of engine highest efficiency. © 2018, © 2017 Taylor & Francis Group, LLC. 

Huertas J.I., Díaz J., Giraldo M., Cordero D., Tabares L.M., (2018). Eco-driving by replicating best driving practices. 
International Journal of Sustainable Transportation, Vol. 12, pp. 107-116. ISSN: 15568318



Economic evaluation of the primary recovery of tetracycline with traditional 
and novel aqueous two-phase systems 

Torres-Acosta M.A., Pereira J.F.B., Freire M.G., Aguilar-Yáñez J.M., Coutinho J.A.P.,  
Titchener-Hooker N.J., Rito-Palomares M. 

Article 

Antibiotics are a key pharmaceutical to inhibit growth or kill microorganisms. They represent a 
profitable market and, in particular, tetracycline has been listed as an essential medicine by the WHO. 
Therefore it is important to improve their production processes. Recently novel and traditional 
aqueous two-phase systems for the extraction have been developed with positive results. The present 
work performs an economic analysis of the production and recovery of tetracycline through the use of 
several ATPS through bioprocess modeling using specialized software (BioSolve, Biopharm Services 
Ltd, UK) to determine production costs per gram (CoG/g). First, a virtual model was constructed using 
published data on the recovery of tetracycline and extended to incorporate uncertainties. To 
determine how the model behaved, a sensitivity analysis and Monte Carlo simulations were 
performed. Results showed that ATPS formed by cholinium chloride/K3PO4 was the best option to 
recover tetracycline, as it had the lowest CoG/g (US$ 672.83/g), offered the highest recovery yield 
(92.42%), second best sample input capacity (45% of the ATPS composition) and one of the lowest 
materials contribution to cost. The ionic liquid-based method of ATPS is a promising alternative for 
recovering tetracycline from fermentation broth. © 2018 The Authors 
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EEG-based detection of braking intention under different car driving conditions 

Hernández L.G., Mozos O.M., Ferrández J.M., Antelis J.M. 
Article 

The anticipatory recognition of braking is essential to prevent traffic accidents. For instance, driving 
assistance systems can be useful to properly respond to emergency braking situations. Moreover, the 
response time to emergency braking situations can be affected and even increased by different driver’s 
cognitive states caused by stress, fatigue, and extra workload. This work investigates the detection of 
emergency braking from driver’s electroencephalographic (EEG) signals that precede the brake pedal 
actuation. Bioelectrical signals were recorded while participants were driving in a car simulator while 
avoiding potential collisions by performing emergency braking. In addition, participants were 
subjected to stress, workload, and fatigue. EEG signals were classified using support vector machines 
(SVM) and convolutional neural networks (CNN) in order to discriminate between braking intention 
and normal driving. Results showed significant recognition of emergency braking intention which was 
on average 71.1% for SVM and 71.8% CNN. In addition, the classification accuracy for the best 
participant was 80.1 and 88.1% for SVMand CNN, respectively. These results show the feasibility of 
incorporating recognizable driver’s bioelectrical responses into advanced driver-assistance systems to 
carry out early detection of emergency braking situations which could be useful to reduce car 
accidents. © 2018 Hernández, Mozos, Ferrández and Antelis. 
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Effect of autocorrelation estimators on the performance of the X� control chart 

Garza-Venegas J.A., Tercero-Gómez V.G., Lee Ho L., Castagliola P., Celano G. 
Article 

Control charts are powerful Statistical Process Monitoring tools to detect departures from in-control 
situations. However, their power detection relies on the fact that all assumptions underlying their 
design are met, such as independence of data and knowledge of the process model parameters. When 
parameters are estimated, the average and the standard deviation of the ARL (AARL and SDARL, 
respectively) are used as performance measures as they summarize the variation due to the Phase I 
estimations. Considering these performance measures, the effect of several autocorrelation 
estimators on the (Formula presented.) chart performance was investigated in case of stationary 
(Formula presented.) processes. Further, a bootstrapping technique was developed to adjust the 
corresponding control limits and obtain a guaranteed ARL performance. The effect on the out-of-
control ARL due to this adjustment is also presented. Results show that overestimation of the 
autoregressive parameter leads to higher values of both in-control and out-of-control ARL's. © 2018, 
© 2018 Informa UK Limited, trading as Taylor & Francis Group. 
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Effect of ball milling on the first hydrogenation of TiFe alloy doped with  
4 wt% (Zr + 2Mn) additive 

Romero G., Lv P., Huot J. 
Article 

In this paper, we report the microstructure and hydrogen storage properties of TiFe + 4 wt% (Zr + 2Mn) 
alloy before and after high-energy milling. The as-cast sample was made of a main TiFe phase with a 
Zr- and Mn-rich secondary phase. We found that ball milling can significantly reduce the crystallite size 
of TiFe + 4 wt% (Zr + 2Mn) alloy. First hydrogenation measurements showed that the sample milled 
for 15 min displayed a faster hydrogenation than the as-cast sample but with a slight loss of capacity. 
Further milling made the samples totally inert to hydrogen. It may be concluded that the as-cast alloy 
has a special microstructure that is possibly destroyed by milling. © 2018, Springer Science+Business 
Media, LLC, part of Springer Nature. 
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Effect of germination with sodium selenite on the isoflavones and cellular 
antioxidant activity of soybean (Glycine max) 

Lazo-Vélez M.A., Guardado-Félix D., Avilés-González J., Romo-López I., Serna-Saldívar S.O. 
Article 

Isoflavones profiles and cellular antioxidant activity (CAA) of soybeans (Glycine max) germinated for 
different times with several sodium selenite (Na2SeO3) concentrations were assessed. The 
experiments were performed using central composite design and isoflavones evaluated by HPLC–UV 
and HPLC-MS-TOF. Malonylated genistein and malonylated daidzein glycosides were the main 
isoflavones associated to the soybean sprouts. Soybeans germinated for 48 h at 20 °C with a frequent 
spraying of water containing less than 32 mg/L of Na2SeO3 per liter contained the optimal 
concentrations of selenium (Se), total isoflavones and cellular antioxidant activity. This research 
demonstrated that Se-enriched soybean sprouts are a good source of both dietary Se and isoflavones 
and potentially can be used to formulate new functional foods. © 2018 Elsevier Ltd 
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Effect of High Hydrostatic Pressure and Temperature on Enzymatic Activity and 
Quality Attributes in Mango Puree Varieties (cv. Tommy Atkins and Manila) 

Morales-de la Peña M., Salinas-Roca B., Escobedo-Avellaneda Z., Martín-Belloso O., Welti-Chanes J. 
Article 

Pectinmethylesterase (PME), peroxidase (POD), and polyphenoloxidase (PPO) residual activities (RAs) 
and physicochemical parameters (pH, total soluble solids (TSS), water activity (aw), viscosity and color) 
of Tommy Atkins and Manila mango purees (MPs) were evaluated after high hydrostatic pressure 
(HHP) treatments at 400–550 MPa/0–16 min/34 and 59 °C. HHP treatment applied at 59 °C induced 
higher enzyme inactivation levels than the treatment applied at 34 °C in both MPs. The lowest RA of 
PME (26.9–38.6%) and POD (44.7–53%) was achieved in Manila MP treated at 450 MPa/8–16 min/59 
°C and 550 MPa/4–16 min/59 °C, respectively. Otherwise, Tommy Atkins puree pressurized at 550 
MPa/8–16 min/59 °C had the lowest PPO RA (28.4–34%). A slight decrease in pH and TSS values of 
both HHP-processed MPs at 34 and 59 °C was observed, whereas the aw remained constant after 
processing. The viscosity of MPs tended to augment up to 2.1 times due to the application of HHP. No 
significant changes were observed in color parameters of Tommy Atkins MP, except at 550 MPa and 
59 °C where higher yellow index (YI) (122.4 ± 3.3) and lower L* (37.3 ± 5.3) were obtained compared 
to the untreated MP. HHP caused an increase in L* values in Manila MP, whereas no clear trend was 
observed in YI. HHP processing at 550 MPa combined with mild temperature (59 °C) during 8 min could 
be a feasible treatment to reduce enzymatic activity and preserve fresh-like quality attributes in MP. 
© 2018, Springer Science+Business Media, LLC, part of Springer Nature. 
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Effect of market orientation, network capability and entrepreneurial 
orientation on international performance of small and medium enterprises 

(SMEs) 

Solano Acosta A., Herrero Crespo Á., Collado Agudo J. 
Article 

This study contributes to literature on the internationalization of SMEs by analysing the influence of 
International Market Orientation, Network Capability, and International Entrepreneurial Orientation 
on the International Performance of this kind of businesses. Particularly, both the direct effects of 
explanatory variables of International Performance and interdependence relations between them are 
analysed. Results obtained from a sample of 161 Mexican SMEs using SEM-PLS analysis show that the 
International Performance of this kind of businesses is favourably influenced by their Network 
Capability and International Entrepreneurial Orientation, but not by their International Market 
Orientation. Similarly, it is verified that interdependence relations exist among the explanatory 
variables of International Performance of SMEs, where positive impact of International 
Entrepreneurial Orientation is observed on Network Capability and the International Market 
Orientation of SMEs. © 2018 Elsevier Ltd 
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Effect of pulsed light, edible coating, and dipping on the phenolic profile and 
antioxidant potential of fresh-cut mango 

Salinas-Roca B., Soliva-Fortuny R., Welti-Chanes J., Martín-Belloso O. 
Article 

This work aimed at evaluating the individual or combined effect of pulsed light (PL) treatment, alginate 
(AL) coating, and malic acid (MA) dip on antioxidant capacity, phenolic compounds content, and color 
of untreated or treated fresh-cut mango throughout 14 days. PL–AL–MA and AL–MA–PL treatments 
prevented browning of fresh-cut mango over the storage. Those treatment combinations resulted into 
the greatest radical scavenging activity (RSA), which was 42.2% RSAABTS in fresh-cut mango at day 14. 
Total phenolic compounds in fresh-cut mango subjected to AL, AL–MA–PL, and PL–AL–MA treatments 
showed maximal concentration of 1,664.46, 1,367.58, and 1,745.71 mg GAE/kg, respectively, at day 3, 
when the concentration began to decline until day 7. Although five individual phenolics (gallic acid, 
dihydroxybenzoic acid, chlorogenic acid, mangiferin, and quercetin) were initially identified, only gallic 
acid, mangiferin, and quercetin were maintained in treated fresh-cut mango during entire storage. MA 
and AL–MA–PL treatments might enhance mangiferin content by inducing a stress response in fresh-
cut mango for 14 days. Practical applications: The present article leads with novel food processing 
systems able to preserve bioactive compounds of fresh-cut fruit throughout storage. It is worth to 
mention that this research would enable the commercialization of high nutritive fruits such as mango 
in nonproducing countries. © 2018 Wiley Periodicals, Inc. 
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Effect of thermal processing and reducing agents on trypsin inhibitor activity 
and functional properties of soybean and chickpea protein concentrates 

Avilés-Gaxiola S., Chuck-Hernández C., Rocha-Pizaña M.D.R., García-Lara S., López-Castillo L.M., 
Serna-Saldívar S.O. 

Article 

Legumes are among the most important sources of protein worldwide, but their consumption is limited 
by the presence of antinutritional factors such as trypsin inhibitors (TIs). The most common strategy 
to inactivate TIs is by thermal treatments (TT) and other methods such as the use of reducing agents 
seems promising, because of their selectivity. The objective of this work was to evaluate the effect of 
TT and reducing agents (metabisulfite –MB- or L-cysteine –LCys-) over TIs activity from chickpea (CP) 
and soybean (SB) and to determine the influence of these treatments over protein functionality. The 
results showed that the most effective method for SBTI inactivation was the combined use of TT and 
MB, reducing trypsin inhibitor activity (TIA) up to 99.4%. This treatment changed the secondary 
structure of SB proteins, reduced water solubility index (WSI) 44.4% and increased water absorption 
index (WAI) more than 4 fold. For CP, LCys was the most effective to reduce TIA (up to 89.1%) with no 
influence over WSI and WAI. The different effect of TT and reducing agents in SB and CP makes evident 
the differences in the TI structure for both legumes. © 2018 
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Effect of Thermal Processing on Potato Sensory Profile and off-Odours 
Detection during Storage 

Comandini P., Blanda G., Caballero M.C.S., Roque M.J.R., Leal R.P., Mujica-Paz H.,  
Fragoso A.V., Toschi T.G. 

Article 

One of the most used thermal treatments in potatoes to inactivate enzymes and prevent their 
oxidation is the boiling process. This treatment significantly decreases the taste of the potato and 
causes “off-odours” during storage, whatsoever, represents a big problem for the production of 
potato-based foodstuffs. This study focused on evaluating the sensory profile of potato slices subjected 
to a boiling process of three Mexican potato varieties (Alpha, Chica and Gallo) and on off-odours 
detection in potato produced during storage. According to the examined parameters through 
PanelCheck, the trained panel had a good performance, resulting 8 of the 12 attributes evaluated were 
significant. The formation of “cardboard-like off-odour” was detected in the Alpha and Chica varieties 
at the 24 and 33 h of storage, respectively. Chica potato presented this off-odours with at level 
significantly lower than Alpha potato (about 30% lower). With respect of Gallo variety, this presented 
different oxidation olfactory perceptions described by the assessors as “burnt note”, detected after 5 
h of refrigerated storage. An adequate election of the variety of potato according to processing will 
allow an effective utilization of this vegetable and the obtention of potato-based foodstuffs much more 
stable. © 2018, The Potato Association of America. 
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Effect of tomato paste addition and high pressure processing to preserve  
pork burgers 

Amaro-Blanco G., Machado T., Pinto-Andrade L., Proaño F., Manzano R.,  
Delgado-Adámez J., Ramírez R. 

Article 

The effect of the addition of different levels of tomato paste for the manufacture of pork burgers after 
high pressure processing (HPP) was studied after the treatment and during the refrigerated storage. 
HPP was effective for the inactivation of microorganisms, and the incorporation of tomato paste into 
the burger retarded the growth of microorganisms. Textural parameters and colour of burgers were 
affected by HPP although changes were not perceived after cooking. On the other hand, the inclusion 
of tomato paste allowed the incorporation of lycopene to meat products and it also increased the lipid 
oxidation stability of burgers during storage. Therefore, the addition of tomato paste to burgers 
retarded microbial growth and increased the oxidative stability, which combined with the application 
of HPP would be an interesting alternative to extend the shelf-life of burgers and incorporate bioactive 
compounds in burgers such as lycopene. © 2017, Springer-Verlag GmbH Germany. 
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Effect of ultrasound transducer design on the acoustically-assisted supercritical 
fluid extraction of antioxidants from oregano 

Santos-Zea L., Antunes-Ricardo M., Gutierrez-Uribe J.A., García-Pérez J.V., Benedito J. 
Article 

Power ultrasound is applied in food technology to intensify extraction processes, due to the 
phenomena ultrasonic energy induces in the medium, enhancing mass transfer. The purpose of this 
work was the acoustic characterization of four transducers of different geometries and the evaluation 
of their performance in the ultrasonically assisted supercritical fluid extraction of antioxidants from 
oregano. The transducers differed in the amount of energy transmitted into the medium. Designs 
varied from the base model (T1), a larger cylindrical headmass (T2), a stepped circular section 
sonotrode (T3) and a multiplate configuration (T4). The highest nominal power density provided 
according to the calorimetric method was for T4 (151.6 ± 7.1 W/L). The T2 produced a more uniform 
acoustic field and a higher acoustic pressure (150.6 ± 20.5 kPa). Both parameters had an impact on 
total phenolics and antioxidants extraction with CO2 under supercritical conditions (35 MPa, 35 °C, 
2.3% ethanol as co-solvent). T4 and T2 were equally efficient (4.0 ± 0.2 and 4.2 ± 0.2 mg GA/g) for 
phenolic extraction, and with respect to antioxidant capacity, the best performance was that of T4 
(26.4 ± 1.1 μmol TE/g). Of the antioxidant compounds extracted, flavones and flavanones were 
identified. Therefore, transducer geometry influenced the amount and distribution of energy 
transmitted into the medium, thus determining the efficiency of the extraction process. © 2018 
Elsevier B.V. 

Santos-Zea L., Antunes-Ricardo M., Gutierrez-Uribe J.A., García-Pérez J.V., Benedito J., (2018). Effect of ultrasound 
transducer design on the acoustically-assisted supercritical fluid extraction of antioxidants from oregano. Ultrasonics 
Sonochemistry, Vol. 47, pp. 47-56. ISSN: 13504177



Effect on growth and osteoblast mineralization of hydroxyapatite-zirconia (HA-
ZrO2) obtained by a new low temperature system 

Bermúdez-Reyes B., Del Refugio Lara-Banda M., Reyes-Zarate E., Rojas-Martínez A., Camacho A., 
Moncada-Saucedo N., Pérez-Silos V., García-Ruiz A., Guzmán-López A., Peña-Martínez V.,  

Lara-Arias J., Torres-Méndez S., Fuentes-Mera L. 
Article 

Ceramics and bioceramics, such as hydroxyapatite and zirconium, are used in bone tissue engineering. 
Hydroxyapatite has chemical properties similar to bone while zirconium offers suitable mechanical 
properties. The aim of this article is to evaluate the ability to support cell growth and osteoblastic 
mineralization of hydroxyapatite-zirconium obtained by a new system based on different low 
temperatures, such as 873 K (HZ600), 923 K (HZ650) and 973 K (HZ700). Hydroxyapatite-zirconia 
obtained by this new system was examined in terms of thermogravimetric features and x-ray 
diffractograms. Furthermore, the ability for supporting osteoblast growth and mineralization were 
analyzed. By x-ray diffraction analysis, we clearly demonstrated that no high-temperature processing 
was required. Moreover, it is possible to form tetragonal-zirconium at 923 K. Proliferation assays 
showed that osteoblast growth was not influenced by any of the composite evaluated. Regarding the 
osteogenic marker Col1, a 2-fold increase in expression was observed for HZ650 compared to HZ600 
and HZ700. Interestingly, osteoblasts grown on HZ650 showed globular accretions covered with 
collagen bundles and calcium-rich extracellular matrix whereas HZ600 and HZ700 showed no 
phosphate or calcium deposits. This study demonstrated that at 923 K it is possible to generate stable 
tetragonal-zirconium and the resulting HZ650 composite is able to promote a suitable osteoblast 
mineralization process. © 2018 IOP Publishing Ltd. 
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Effects of concentrated solar irradiation on allotropic transformations  
of AISI 316 stainless steel 

Álvarez O., Rojas A., Barba A., Arancibia C.A., Álvarez J., Melo D.V., Arreola C.E. 
Article 

This study investigates the phase transformations that can occur in an austenitic stainless steel (AISI 
316) by demonstrating the appearance of δ-ferrite that is obtained in the initial heating cycles using 
Concentrated Solar Irradiation (CSI) at magnitudes needed to obtain the operational temperatures of 
central tower systems. Four AISI 316 stainless steel specimens cut from one single initial piece, were 
exposed to CSI in the Horno Solar de Alto Flujo Radiativo at the Universidad Nacional Autónoma de 
México to perform the thermal cycles. AISI 316 stain-less steel is fully austenitic and is selected because 
it is reportedly one of the cheaper material used in CSI receivers. Monotonic tensile strength tests were 
performed, and it is assumed that there is no relevant effect on the mechanical behavior for the 
reported experiment. Phase transformations were characterized using optical microscopy, X-ray 
diffraction and by scanning electron microscopy analysis with an energy-dispersive X-ray spectroscopy. 
The appear-ance of δ-ferrite phase was the principal difference between CSI treated specimens, a non-
treated specimen and one specimen heated by conventional method. Concentrated UV irradiation 
from the solar spectrum on Earth surface demonstrated to have the potential to obtain the phase 
transformation at a temperature near 630 °C. © 2018 Centro Nacional de Investigaciones 
Metalurgicas. All rights reserved. 
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Effects of UVB Light, Wounding Stress, and Storage Time on the Accumulation 
of Betalains, Phenolic Compounds, and Ascorbic Acid in Red Prickly Pear 

(Opuntia ficus-indica cv. Rojo Vigor) 

Ortega-Hernández E., Welti-Chanes J., Jacobo-Velázquez D.A. 
Article 

Prickly pear (Opuntia ficus-indica cv. Rojo Vigor) fruit is an excellent source of secondary metabolites 
with health-promoting properties (i.e., betalains, flavonoids, and ascorbic acid), and thus, it is relevant 
to find postharvest treatments that increase their concentration. Postharvest abiotic stresses such as 
wounding and ultraviolet radiation can induce the accumulation of secondary metabolites in different 
horticultural crops. In the present study, the effect of ultraviolet B (UVB) radiation applied alone or 
combined with wounding stress on the accumulation of betalains, phenolics, and ascorbic acid in red 
prickly pear was evaluated. Whole and wounded fruit samples were treated with UVB radiation (6.4 
W m−2) for 0, 15, 90, and 180 min and stored for 24 h at 16 °C. The content of bioactive compounds 
was evaluated before and after storage. The application of UVB radiation for 15 min was the most 
adequate treatment to induce the accumulation of bioactive compounds. In this context, UVB radiation 
(15 min) of the wounded tissue resulted on an immediate accumulation of betalains (33–40%) and 
ascorbic acid (54–58%) in the pulp and peel of the fruit. Likewise, after storage, the pulp of irradiated 
whole fruits showed the highest accumulation of phenolics (125.8%) and betalains (49.8%) as 
compared with the control, whereas the stored wounded tissue treated with UVB presented 
accumulation of ascorbic acid in the pulp (67.2%) and peel (84.6%). The stressed tissue with enhanced 
concentration of nutraceuticals could be transformed into functional processed foods or used as raw 
material for the extraction of compounds with applications in health-related markets. © 2018, Springer 
Science+Business Media, LLC, part of Springer Nature. 
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Efficacy and safety of 0.1% lodoxamide for the long-term treatment of superior 
limbic keratoconjunctivitis 

Rodriguez-Garcia A., Macias-Rodriguez Y., Gonzalez-Gonzalez J.M. 
Article 

Purpose: To report the therapeutic efficacy and safety of topical 0.1% lodoxamide in the long-term 
treatment of superior limbic keratoconjunctivitis. Methods: Sixty-seven eyes of 34 patients with active 
SLK were studied. Therapeutic response was analyzed according to modified-Ohashi parameters. All 
eyes were treated with 0.1% lodoxamide twice daily, and those with moderate or severe inflammation 
received a short course (7–14 days) of 0.1% fluorometholone acetate at presentation and during a 
relapse. Patients were evaluated at regular intervals and followed up for ≥3 months on continuous 
therapy. Primary endpoints included inflammatory response; rates of inflammatory control and 
remission; relapses while on therapy or on remission; and therapeutic failure rate. Results: The mean 
follow-up time on lodoxamide therapy was 15.3 months. The majority of eyes (82.0%) achieved control 
of inflammation in a mean time of 2.2 months. Of these, 42 (76.3%) eyes remained under control while 
on therapy for 13.8 months. There was a significant improvement of SLK-related signs by the third 
month on therapy (p < 0.05). A total of 24 (35.8%) eyes achieved remission. Relapses presented in 12 
(18.0%) treated eyes and in 4 (16.6%) eyes on remission. Only 5 (7.4%) eyes failed to respond to 
therapy. In the majority of cases (95.3%), lodoxamide 0.1% was well tolerated and minor adverse 
effects not requiring stopping the medication were reported in only 4.7% of patients. Conclusions: 
Lodoxamide 0.1% is an efficacious therapeutic alternative for the treatment of active and chronic SLK. 
This medication has proved to be safe and well tolerated. © 2017, Springer Science+Business Media 
B.V. 
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Efficient creativity in Mexican metropolitan areas 

Benita F., Urzúa C.M. 
Article 

Human creativity is the most important economic resource. Yet, very few studies in the economic 
literature have attempted to evaluate the efficiency of creative sectors around the world. In that 
regard, this paper examines the efficiency of the production of creative goods in Mexico. The empirical 
examination is made covering 36 metropolitan areas at four different periods of time, using the 
quinquennial economic censuses taken by the government in 1998, 2003, 2008 and 2013. The paper 
first estimates the static performance of the creative industries by means of data envelopment analysis 
models. Subsequently, the Malmquist productivity index is used to estimate their dynamic efficiency. 
Using both analyses, it is shown that, contrary to a commonly held view in the literature, most of the 
efficient creative industries in Mexico are to be found in metropolitan areas that are not relatively 
large. Furthermore, it is also found that more than three fourths of the creative sectors in the 
metropolitan areas are inefficient. The paper then makes use of Florida's 3Ts model to explore some 
possible factors that could account for those inefficiencies. Two features that are not widespread in 
Mexico, good public infrastructure and culturally diverse cities, are found to be explanatory factors of 
best practices in the production of creative goods. © 2017 Elsevier B.V. 
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Efficient numerical solution of the hydraulic fracture problem for planar cracks 

Kanaun S. 
Article 

An infinite isotropic elastic medium with a planar crack is considered. The crack is subjected to pressure 
of fluid injected inside the crack at a point of its surface. The fluid is viscous newtonian, incompressible, 
the medium is impermeable. Description of the crack growth is based on the lubrication equation (local 
balance of the injected fluid and the crack volume), the elasticity equation for crack opening caused 
by fluid pressure, Poiseulle equation related the fluid flux with crack opening and the pressure 
gradient, and the criterion of crack propagation of linear fracture mechanics. The crack growth is 
simulated by a series of discrete steps. Each step consists of three stages: increasing the crack volume 
by a constant crack size, crack jump to a new size defined by the fracture criterion, and filling the new 
crack configuration by the fluid presented in the crack. The problem is ill-posed and requires specific 
methods for numerical solution. The proposed method is based on an appropriate class of 
approximating functions for fluid pressure distributions on the crack surface and the theory of solution 
of ill-posed problems. Example of crack growth in a homogeneous and isotropic elastic medium is 
considered, influence of the fluid viscosity on the process of crack growth is studied. © 2018 Elsevier 
Ltd 
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Electric arc coverage indicator for ac furnaces using a laser vibrometer and 
neural networks 

Erives-Sánchez O., Micheloud-Vernackt O. 
Article 

A common operational practice in the electric arc furnace (EAF) consist in keeping the electric arc 
covered with metallic scrap or foaming slag, this is to prevent that the refractory and water cooled 
panels absorb part of the radiation that should heat the steel. The radiation not absorbed by the steel 
is not only a waste of energy and money, it is also a latent danger because it damages the walls of the 
furnace. Today furnace operators use their experience and common sense to predict the degree of 
coverage of the arc and decide the electrical power the EAF can safely absorb along the process, 
without damaging the walls and increase the risk of an internal explosion. However, this method is 
subjective and might leads to human errors. This research was aimed to find robust indicators of arc 
coverage that could assist the furnace operator in deciding the amount of electrical power the furnace 
can safely absorb. During this research, it was found a strong relation between the vibrations of the 
furnace’s shell and the level of coverage of the electric arc. The vibration measurements were done 
with a laser and the vibration signal was processed using an Artificial Neural Network (ANN) 
implemented in LabVIEW™. The ANN was trained to emulate the intelligence and knowledge of a very 
productive and safe furnace operator. Excellent field results were obtained with this implementation 
and are reported in this paper. © 2018 ISIJ. 
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Electromagnetically driven convection suitable for mass transfer enhancement 
in liquid metal batteries 

Weber N., Nimtz M., Personnettaz P., Salas A., Weier T. 
Article 

Liquid metal batteries (LMBs) were recently proposed as cheap large scale energy storage. Such 
devices are urgently required for balancing highly fluctuating renewable energy sources. During 
discharge, intermetallic phases tend to form in the cathode of LMBs. These do not only limit the up-
scalability, but also the efficiency of the cells. Generating a mild fluid flow in the fully liquid cell will 
smoothen concentration gradients and minimise the formation of intermetallics. With this application 
in mind, electro-vortex flow is studied numerically. A recent LMB related experiment is simulated, and 
it is further discussed how the feeding lines to the cell can be optimised to enhance mass transfer. The 
Lorentz forces have to overcome the stable thermal stratification in the cathode of the cell; it is shown 
that thermal effects may reduce electro-vortex flow velocities considerably. Finally, the influence of 
the Earth magnetic field on the flow is studied. © 2018 Elsevier Ltd 
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Electron states in a semiconductor quantum well wire in presence of an 
external transversal electric field 

Fernández-Lozada M., Betancourt-Riera R., Betancourt-Riera R., Nieto Jalil J.M. 
Article 

In this work, the electron states corresponding to a semiconductor quantum well wire grown on a 
GaAs/AlGaAs matrix with a cylindrical symmetry, in the presence of an external electric field which is 
homogenous and perpendicular to the axis of the system, is obtained. This study takes into 
consideration the partial and total confinement of the charge carriers, and assumes T = 0 K. The model 
on which this is based considers a system of parabolic bands, which unfolds in a system of sub-bands 
due to confinement. In addition, the selection rules for intraband and interband optic transitions are 
studied. © 2018 IOP Publishing Ltd. 
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Electrospun poly(vinylidene fluoride-trifluoroethylene) based flexible 
magnetoelectric nanofibers 

Hernández N., González-González V.A., Dzul-Bautista I.B., Ornelas-Soto N., Barandiarán J.M., 
Gutierrez J. 

Article 

Flexible multiferroic nanofibers of poly(vinylidene fluoride-trifluoroethylene) (PVDF-TrFE) containing 
20% w/w of bismuth ferrite doped with neodymium and cobalt (Nd0.05Bi0.95Fe0.95Co0.05O3) 
nanoparticles were fabricated by electrospinning. SEM micrographs show well aligned nanofibers with 
average diameter of 420 nm, X-Ray diffraction revealed R3c crystalline structure corresponding to 
Nd0.05Bi0.95Fe0.95Co0.05O3 and crystallinity β phase of PVDF-TrFE polymer. FTIR spectra and DSC 
thermogram were used to investigate the crystallization behavior of PVDF-TrFE and showed pure β 
phase crystals and high degree of crystallinity. Dielectric measurements determined a low conductivity 
was found (3 × 10−6–1 × 10−9 S) together with a piezoelectric coefficient of 35 pm/V (−d33) and low 
permittivity (εr = 30–42). Obtained nanofibers displayed a ferromagnetic hysteresis loop, with 
coercivity of 140 mT and remnant magnetization of 0.580 Am2/kg at room temperature. The 
coexistence of magnetic hysteresis and ferroelectric properties in 
Nd0.05Bi0.95Fe0.95Co0.05O3/PVDF-TrFE nanofibers indicates magnetoelectric performance and hint 
for potential applications on technological devices. © 2018 Elsevier Ltd 
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Emerging technologies and research challenges for intelligent transportation 
systems: 5G, HetNets, and SDN 

Camacho F., Cárdenas C., Muñoz D. 
Article 

With the rapid advance of the intelligent transportation system (ITS), the vehicular networks have a 
potential importance. Currently, these networks are suffering a major challenge due to the widespread 
demand for services associated with shipping safer, more efficient, cheaper, infotainment, and more 
sustainable. Researchers and companies are working to generate novel applications. Intelligent 
Transportation Systems that aim to reorganize the operation of vehicles. With the need for 
technological convergence in communications, it is necessary to refer of vehicular heterogeneous, 
autonomous, flexible and programmable networks. New emerging technologies open up interesting 
gaps for research and development of future networks. In this paper, we present an overview on 
wireless technologies and potential challenges to provide vehicle-to-x connectivity; such as the 
connected vehicles or self-driving cars, that will be the first robots that have a direct effect on the daily 
lives of millions of people. Particularly, we examine the 5G architecture designed with Software 
Defined Networking and their role in Heterogeneous Networks. © 2017, Springer-Verlag France. 
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Emotion recognition for semi-autonomous vehicles framework 

Izquierdo-Reyes J., Ramirez-Mendoza R.A., Bustamante-Bello M.R., Pons-Rovira J.L.,  
Gonzalez-Vargas J.E. 

Article 

The human being in his blessed curiosity has always wondered how to make machines feel, and, at the 
same time how a machine can detect emotions. Perhaps some of the tasks that cannot be replaced by 
machines are the ability of human beings to feel emotions. In the last year, this hypothesis is 
increasingly questioned by scientists who have done work that seeks to understand the phenomena 
of brain functioning using the state of the art in instrumentation, sensors, and signal processing. Today, 
the world scientists have powerful machine learning methods developed to challenge this issue.The 
field of emotion detection is gaining significance as the technology advances, and particularly due to 
the current developments in machine learning, the Internet of Things, industry 4.0 and Autonomous 
Vehicles. Machines will need to be equipped with the capacity to monitor the state of the human user 
and to change their behaviour in response. Machine learning offers a route to this and should be able 
to make use of data collected from questionnaires, facial expression scans, and physiological signals 
such as electroencephalograms (EEG), electrocardiograms, and galvanic skin response. In this study, 
an approach was proposed to identify the emotional state of a subject from the collected data in the 
elicited emotion experiments. An algorithm using EEG data was developed, using the power spectral 
density of the frequency cerebral bands (alpha, beta, theta, and gamma) as features for classifier 
training. A K Nearest Neighbors algorithm using Euclidian distance was used to predict the emotional 
state of the subject. This article proposes a novel approach for emotion recognition that not only 
depends on images of the face, as in the previous literature, but also on the physiological data. The 
algorithm was able to recognize nine different emotions (Neutral, Anger, Disgust, Fear, Joy, Sadness, 
Surprise, Amusement, and Anxiety), nine valence positions, and nine positions on arousal axes. Using 
the data from only 14 EEG electrodes, an accuracy of approximately 97% was achieved. An approach 
has been developed for evaluating the state of mind of an driver in the context of a semi-autonomous 
vehicle context, for example. However, the system has a much wider range of potential applications, 
from the design of products to the evaluation of the user experience. © 2018, Springer-Verlag France 
SAS, part of Springer Nature. 
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Energy absorption performance of concentric and multi-cell profiles involving 
damage evolution criteria 

Estrada Q., Szwedowicz D., Rodriguez-Mendez A., Gómez-Vargas O.A.,  
Elias-Espinosa M., Silva-Aceves J. 

Article 

Many advantages are attributed to concentric and multi-cell columns, respect to single cell structures, 
which made them useful for applications in automobile design. The current paper analyzes the effect 
of cross-section on the crashworthiness performance of concentric and multi-cell profiles. Numerical 
analyses were performed considering damage evolution criteria using Abaqus/Explicit. Structures with 
triangular, square, hexagonal and circular base cross-sections were considered. In all cases, the 
structures were made of aluminum alloy EN AW-7108 T6 and modelled with ductile, shear and 
Müschenborn-Sonne Forming Limit Diagram (MSFLD) damage initiation criteria. The structures were 
axially loaded/impacted using a striker of 500 kg with an initial velocity of 10 m/s. Booth concentric 
and multi-cell structures showed an increase in energy absorption (Ea) as their cross-section tend to 
form a circular shape. The best performance was obtained by the profiles with circular cross-sectional 
base. In regard to profiles with triangular shape, an increase in crush force efficiency of 76.4% and 
energy absorption of 60.32%, was observed. Likewise, a better performance of specific energy 
absorption (SEA) for multi-cell profiles, relative to concentric structures, was obtained in the range 
from 33% to 57.92%. Finally, we end our study with a typical application in automotive crashworthiness 
design. © 2017 Elsevier Ltd 
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Energy recycling three-phase experimental setup for power  
flow control devices 

Valdez-Resendiz J.E., Mayo-Maldonado J.C., Rosas-Caro J.C., Alejo-Reyes A., Llamas-Terres A. 
Article 

Power electronics grid integrated devices such as Flexible Alternating Current Transmission Systems 
FACTS and Custom Power devices are a very active research field. In the cases that research must be 
supported by experimental results, a three phase programmable voltage source and a three-phase 
programmable electronic load may be used to validate the device under test, but those equipment are 
relatively expensive for most laboratories and many laboratories in Latin-American do not have that 
equipment. 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. This paper presents a design and a laboratory implementation of a three-phase energy 
recycling test bench for power flow experiments, the design features low cost and can be built with 
equipment available in most laboratories. © 2003-2012 IEEE. 
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Engaging Stakeholders in Emerging Economies: The Case of Multilatinas 

Davila A., Rodriguez-Lluesma C., Elvira M.M. 
Article 

Stakeholder engagement is central to organizations’ social impact. Engagement activities rely on 
mechanisms whose complexity increases for multinational corporations (MNCs). This study explores 
the boundary conditions of our Western/Northern-based knowledge of stakeholder engagement 
mechanisms through the examination of such practices in multinational companies founded in Latin 
America (Multilatinas—MLs). Based on previous studies on the identification of organizational 
stakeholders in the region, we aim to understand the specific engagement mechanisms MLs use. To 
this end, we analyze qualitatively 28 corporate sustainability reports by relevant firms. Our findings 
show that the community includes silent (or non-visible) stakeholders composed of subgroups not 
listed as organizational stakeholders but mentioned in the report as engaged by the company or a 
subsidiary. MLs in our sample use four main mechanisms to engage these subgroups: (a) strong, visible 
commitments to local social organizations; (b) continuous dialogue with members of the community; 
(c) networks of volunteers to help perform the social activities of the companies; and (d) creation of 
social infrastructure institutions. We end by detailing the theoretical implications for stakeholder 
engagement among emerging economies multinational companies (EMNCs) and for MNCs in general. 
© 2018, Springer Science+Business Media B.V., part of Springer Nature. 
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Engineering Adhesive and Antimicrobial Hyaluronic Acid/Elastin-like 
Polypeptide Hybrid Hydrogels for Tissue Engineering Applications 

Shirzaei Sani E., Portillo-Lara R., Spencer A., Yu W., Geilich B.M., Noshadi I., Webster T.J., Annabi N. 
Article 

Hydrogel-based biomaterials have been widely used for tissue engineering applications because of 
their high water content, swellability, and permeability, which facilitate transport and diffusion of 
essential nutrients, oxygen, and waste across the scaffold. These characteristics make hydrogels 
suitable for encapsulating cells and creating a cell supportive environment that promotes tissue 
regeneration when implanted in vivo. This is particularly important in the context of tissues whose 
intrinsic regenerative capacity is limited, such as cartilage. However, the clinical translation of 
hydrogels has been limited by their poor mechanical performance, low adhesive strength, uncontrolled 
degradation rates, and their susceptibility to bacterial colonization. Here, we introduce an elastic, 
antimicrobial, and adhesive hydrogel comprised of methacrylated hyaluronic acid (MeHA) and an 
elastin-like polypeptide (ELP), which can be rapidly photo-cross-linked in situ for the regeneration and 
repair of different tissues. Hybrid hydrogels with a wide range of physical properties were engineered 
by varying the concentrations of MeHA and ELP. In addition, standard adhesion tests demonstrated 
that the MeHA/ELP hydrogels exhibited higher adhesive strength to the tissue than commercially 
available tissue adhesives. MeHA/ELP hydrogels were then rendered antimicrobial through the 
incorporation of zinc oxide (ZnO) nanoparticles, and were shown to significantly inhibit the growth of 
methicillin-resistant Staphylococcus aureus (MRSA), as compared to controls. Furthermore, the 
composite adhesive hydrogels supported in vitro mammalian cellular growth, spreading, and 
proliferation. In addition, in vivo subcutaneous implantation demonstrated that MeHA/ELP hydrogels 
did not elicit any significant inflammatory response, and could be efficiently biodegraded while 
promoting the integration of new autologous tissue. In summary, we demonstrated for the first time 
that MeHA/ELP-ZnO hydrogel can be used as an adhesive and antimicrobial biomaterial for tissue 
engineering applications, because of its highly tunable physical characteristics, as well as remarkable 
adhesive and antimicrobial properties. © 2018 American Chemical Society. 
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Enhancement of lateral flow assay performance by electromagnetic relocation 
of reporter particles 

Jacinto M.J., Trabuco J.R.C., Vu B.V., Garvey G., Khodadady M., Azevedo A.M., Aires-Barros M.R., 
Chang L., Kourentzi K., Litvinov D., Willson R.C. 

Article 

Lateral flow assays (LFAs) are a widely-used point-of care diagnostic format, but suffer from limited 
analytical sensitivity, especially when read by eye. It has recently been reported that LFA performance 
can be improved by using magnetic reporter particles and an external magnetic field applied at the 
test line. The mechanism of sensitivity/performance enhancement was suggested to be 
concentration/retardation of reporter particles at the test line. Here we demonstrate an additional 
mechanism of particle relocation where reporter particles from the lower depths of the translucent 
LFA strip relocate to more-visible locations nearer to the top surface, producing a more visible signal. 
With a magnetic field we observed an improvement in sensitivity of human chorionic gonadotropin 
(hCG) detection from 1.25 ng/mL to 0.31 ng/mL. We also observed an increase of the color intensity 
per particle in test lines when the magnetic field was present. © 2018 Jacinto 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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Enhancing Selection Hyper-Heuristics via Feature Transformations 

Amaya I., Ortiz-Bayliss J.C., Rosales-Pérez A., Gutiérrez-Rodríguez A.E., Conant-Pablos S.E., 
Terashima-Marín H., Coello C.A.C. 

Article 

Hyper-heuristics are a novel tool. They deal with complex optimization problems where standalone 
solvers exhibit varied performance. Among such a tool reside selection hyper-heuristics. By combining 
the strengths of each solver, this kind of hyper-heuristic offers a more robust tool. However, their 
effectiveness is highly dependent on the 'features' used to link them with the problem that is being 
solved. Aiming at enhancing selection hyper-heuristics, in this paper we propose two types of 
transformation: explicit and implicit. The first one directly changes the distribution of critical points 
within the feature domain while using a Euclidean distance to measure proximity. The second one 
operates indirectly by preserving the distribution of critical points but changing the distance metric 
through a kernel function. We focus on analyzing the effect of each kind of transformation, and of their 
combinations. We test our ideas in the domain of constraint satisfaction problems because of their 
popularity and many practical applications. In this work, we compare the performance of our proposals 
against those of previously published data. Furthermore, we expand on previous research by 
increasing the number of analyzed features. We found that, by incorporating transformations into the 
model of selection hyper-heuristics, overall performance can be improved, yielding more stable 
results. However, combining implicit and explicit transformations was not as fruitful. Additionally, we 
ran some confirmatory tests on the domain of knapsack problems. Again, we observed improved 
stability, leading to the generation of hyper-heuristics whose profit had a standard deviation between 
20% and 30% smaller. © 2018 IEEE. 
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Entanglement of three-qubit random pure states 

Enríquez M., Delgado F., Zyczkowski K. 
Article 

We study entanglement properties of generic three-qubit pure states. First, we obtain the distributions 
of both the coefficients and the only phase in the five-term decomposition of Acín et al. for an 
ensemble of random pure states generated by the Haar measure on U(8). Furthermore, we analyze 
the probability distributions of two sets of polynomial invariants. One of these sets allows us to classify 
three-qubit pure states into four classes. Entanglement in each class is characterized using the minimal 
Rényi-Ingarden-Urbanik entropy. Besides, the fidelity of a three-qubit random state with the closest 
state in each entanglement class is investigated. We also present a characterization of these classes in 
terms of the corresponding entanglement polytope. The entanglement classes related to stochastic 
local operations and classical communication (SLOCC) are analyzed as well from this geometric 
perspective. The numerical findings suggest some conjectures relating some of those invariants with 
entanglement properties to be ground in future analytical work. © 2018 by the authors. 
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Enterococcus faecium as a Salmonella surrogate in the thermal processing of 
wheat flour: Influence of water activity at high temperatures 

Liu S., Rojas R.V., Gray P., Zhu M.-J., Tang J. 
Article 

This study investigated the influence of temperature-dependent water activity (aw) on thermal 
resistances of Enterococcus faecium NRRL B-2354 (E. faecium) and Salmonella Enteritidis PT 30 (S. 
Enteritidis) in wheat flour. The aw for wheat flour samples at 20, 40, and 60 °C was determined by a 
vapor sorption analyzer and at 75, 80 and 85 °C using custom-built thermal cells with high temperature 
humidity sensors. Full-factorial isothermal inactivation studies of both strains in sealed aluminum-test-
cells included three temperatures (75, 80, and 85 °C) and three aw,25°C levels (0.30, 0.45 and 0.60 
within ±0.02 range, prior to the thermal treatments). Isotherm results of wheat flour demonstrate a 
significant increase (P &lt; 0.05) of aw as temperature rises (e.g. aw,25°C = 0.45 ± 0.02 became aw,80°C 
= 0.71 ± 0.02 in a closed system). Inactivation kinetics of both microorganisms fitted a log-linear model, 
the yielded D-values varied from 2.7 ± 0.2 min (D85°C of S. Enteritidis at aw,25°C 0.60 ± 0.02) to 65.8 
± 2.5 min (D75°C of E. faecium at aw,25°C 0.30 ± 0.02). The zT of E. faecium and S. Enteritidis decreased 
from 16.4 and 16.9 °C, respectively, to 10.2 °C with increased moisture content (dry basis) from 10 to 
14%. Under all tested conditions, E. faecium exhibited equal or higher (1.0–3.1 times) D- and zT-values 
than those of Salmonella. Overall, E. faecium should be a conservative surrogate for Salmonella in 
thermal processing of wheat flour for control of Salmonella over a moisture content of 10–14% and 
treatment temperatures between 75 and 85 °C. © 2018 Elsevier Ltd 
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Entrepreneurship of rural youth in Boyacá- Colombia: A commitment to 
education and local governmentsThe [Emprendimiento de jóvenes rurales en 

Boyacá-Colombia: Un compromiso de la educación y los gobiernos locales] 

Suárez Pineda M., Suárez Pineda L., Zambrano Vargas S.M. 
Article 

Entrepreneurship is a phenomenon that generally contributes significantly to the socioeconomic 
development of a region, and therefore maintains a cause-effect relationship with the understanding 
of the environment. In this sense, this article reports a qualitative study that proposed the purpose of 
knowing the perceptions of the representative social agents of the municipalities in the department of 
Boyacá, Colombia, about the realities that condition the development of ventures by part of the young. 
For this, different actors were consulted, in order to know the real possibilities of entrepreneurship in 
each territory. It is found that the lack of education to understand and participate in the affairs of local 
government, and the absence of identity with the territory, subordinate the possibilities of 
entrepreneurship to the alternative of emigration. Finally, it is necessary to orient government 
programs with new targeting methodologies that can concretely improve the living standards of 
people in that sector. © 2017 Universidad del Zulia. 
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Entropy in peri-urbanization: Inequality in access to transport infrastructures in 
Tonalá, Mexico [Entropía en la periurbanización: desigualdad en el acceso a las 

infraestructuras de transportes en Tonalá, México] 

Lara Y.A., Pérez M.G.G., De Quevedo F.G. 
Article 

Mobility in the peri-urban strips has been experiencing multifaceted allometric growth, manifested in 
infrastructures for primarily motorized transport systems, which are characterized by obvious 
transformations and morphological configurations that converge with the entropy in the city system. 
Although this is not exclusive of peripheries, this is where deficiencies and inadequacies for some are 
intensified and recalcitrant improvements for others. This paper reviews the physical conditions and 
access to mobility infrastructures in the southeast of the municipality of Tonalá, Jalisco-México. From 
a system approach, we performed a quasi-ethnographic exercise aided by photographic records and 
satellite images. The results suggest that the urban-territorial planning process is inequitable and does 
not represent the negentropic force necessary to regulate the thermodynamics related to the exercise 
of living the city. In other words, there has been a lack of systemic conception in the planning process, 
originating excessive costs and time in the peri-urban mobility. © 2018 Editora CHAMPAGNAT.All 
Rights Reserved. 
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Equivalent representation form in the sense of Lyapunov, of nonlinear forced, 
damped second-order differential equations 

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

This paper focuses on finding in the sense of Lyapunov, the equivalent forced, damped cubic–quintic 
Duffing equation of nonlinear forced damped, second-order ordinary differential equations that could 
contain rational or irrational restoring elastic terms. The accuracy obtained from the equivalent 
expressions of dynamical systems such as the generalized pendulum equation, the power-form elastic 
term oscillator, oscillatory systems with irrational elastic restoring forces that modeled the motion of 
a mass attached to two stretched elastic springs, and the motion of the mechanism of dipteran flight 
motor, is numerically evaluated by computing their corresponding Lyapunov characteristic exponents, 
the amplitude–frequency, the amplitude–time, phase portraits, Poincare’s maps, and their Kaplan–
Yorke dimension plots. © 2018, Springer Science+Business Media B.V., part of Springer Nature. 
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Estimation of Neonatal Intestinal Perforation Associated with Necrotizing 
Enterocolitis by Machine Learning Reveals New Key Factors 

Irles C., González-Pérez G., Carrera Muiños S., Michel Macias C., Sánchez Gómez C., Martínez-Zepeda 
A., Cordero González G., Laresgoiti Servitje E. 

Article 

Intestinal perforation (IP) associated with necrotizing enterocolitis (NEC) is one of the leading causes 
of mortality in premature neonates; with major nutritional and neurodevelopmental sequelae. Since 
predicting which neonates will develop perforation is still challenging; clinicians might benefit 
considerably with an early diagnosis tool and the identification of critical factors. The aim of this study 
was to forecast IP related to NEC and to investigate the predictive quality of variables; based on a 
machine learning-based technique. The Back-propagation neural network was used to train and test 
the models with a dataset constructed from medical records of the NICU; with birth and hospitalization 
maternal and neonatal clinical; feeding and laboratory parameters; as input variables. The outcome of 
the models was diagnosis: (1) IP associated with NEC; (2) NEC or (3) control (neither IP nor NEC). 
Models accurately estimated IP with good performances; the regression coefficients between the 
experimental and predicted data were R² > 0.97. Critical variables for IP prediction were identified: 
neonatal platelets and neutrophils; orotracheal intubation; birth weight; sex; arterial blood gas 
parameters (pCO₂ and HCO₃); gestational age; use of fortifier; patent ductus arteriosus; maternal age 
and maternal morbidity. These models may allow quality improvement in medical practice. 
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Estimation of thermal properties of a solid sample during a microwave heating 
process 

García E., Amaya I., Correa R. 
Article 

This paper addresses the problem of predicting thermal diffusion (α) and conductivity (k) during a 
microwave heating process. The estimation required the use of “simulated thermal images” for the 
microwave heating process of a solid parallelepiped sample made of SiC, and the application of the 
Peak Signal-to-Noise Ratio (PSNR) criterion. White Gaussian noise was also incorporated into the 
problem to simulate a realistic situation. The inverse problem was solved by applying three global 
optimization methods such as the Spiral Optimization Algorithm (SOA), the Vortex Search (VS) 
algorithm, and the Weighted Attraction Method (WAM). Results show that all algorithms converge 
into the expected solution and, therefore, were completely acceptable. However, the VS algorithm 
was the most accurate, improving the iterations and the parameters for function evaluation in nearly 
2.5 times with respect to SOA and two times with regard to the WAM algorithm. © 2017 Elsevier Ltd 
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Ethnic marketing practice and research at the intersection of market and social 
development: A macro study of the past and present, with a look to the future 

Peñaloza L. 
Article 

This paper utilizes historical and ethnographic research methods in formulating a framework that 
tracks ethnic minority marketing pertaining to Latinos/as in the U.S. as it has developed in response to 
changing social relations over time. Discussion then develops a series of propositions regarding the 
distinct effects in ethnic marketing in enabling and validating ethnic minority consumers' production 
of identity and community, decentering and destabilizing ethnic majority people, and contributing to 
social fragmentation and multiculturalization. Theoretical contributions update the definitions of 
ethnic marketing and ethnic marketing research to be consistent with the framework. The paper closes 
with recommendations for practitioners, limitations of the present work, and suggestions for future 
research. By situating ethnic minority marketing in relation to changing social relations, practitioners 
and researchers are better able to develop effective strategy and enhance firms' relations to ethnic 
minority and majority consumers. © 2017 Elsevier Inc. 
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Evaluación de conocimientos sobre salud en secundarias de Baja California 

González V.C., Macías J.C.R. 
Article 

En México, el plan de estudio para educación secundaria de 2001 incluyó temas de salud -considerados 
de relevancia social-, pero se carece de evidencia empírica sobre el nivel de dominio que tienen los 
estudiantes sobre estos conocimientos. El estudio buscó identificar el grado de conocimientos que 
presentan los estudiantes al egreso de la educación básica en materia de salud. La investigación es de 
tipo cuantitativo y se basó en un diseño no experimental-correlacional. El examen al egreso de la 
educación básica en el área de salud (EXEEBAS) se aplicó a 14 mil 545 estudiantes de tercero de 
secundaria de Baja California. Los hallazgos indican que muy pocos estudiantes dominan los 
conocimientos en salud que se establecen en el Plan de Estudio 2011, y sugieren la necesidad de 
indagar en qué medida se cumple el currículo en los temas definidos como de relevancia social y la 
forma en que se evalúan. © 2018 Universidad Nacional Autonoma de Mexico.In Mexico, the standard 
curriculum for high school education in 2011 included health issues considered socially relevant, but 
there is no empirical evidence as to the mastery students gained of this material. The study sought to 
identify the degree of knowledge of health presented by students graduating from junior high school. 
The investigation was quantitative, and based on a non experimental-correlational design. A 
graduation exam in health (known as EXEEBAS) was applied to 14,545 8th-grade students in Baja 
California. The findings indicate that very few students have mastered the knowledge on health 
established in the 2011 Study Plan, and suggest the need for further research into the extent to which 
the curriculum is followed in areas defined as socially important, and the ways these are assessed. © 
2018 Universidad Nacional Autonoma de Mexico. 
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Evaluating the Efficiencies of Academic Research Groups: A Problem  
of Shared Outputs 

Avilés-Sacoto S.V., Cook W.D., Güemes-Castorena D., Benita F., Ceballos H., Zhu J. 
Article 

Data envelopment analysis (DEA) is a methodology for evaluating the relative efficiencies of a set of 
decision-making units (DMUs), based on their multiple inputs and outputs. The original model is based 
on the assumption that DMUs operate independently of one another. However, this assumption may 
not apply in some situations, as in the case we present in this paper, in which DMUs can work together 
to produce joint outputs. What makes it more interesting is the situation in which this characteristic 
of sharing outputs among some DMUs differs from one DMU to another; this makes it more 
challenging to determine independent efficiency scores that cater for this phenomenon. To address 
this, the current paper presents a methodology for measuring efficiency in situations in which DMUs 
share outputs with other units. We examine the case of a set of research groups in a Mexican 
university. For this study, the inputs used are professors belonging to various groups, and outputs are 
the published journal articles, some of which are produced completely within a group, whereas others 
arise from collaboration with professors from other research groups. Jointly published articles form a 
link connecting the groups. © 2018 World Scientific Publishing Co. 
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Evaluation of skin expression profiles of patients with vitiligo treated with 
narrow-band UVB therapy by targeted RNA-seq 

Ocampo-Candiani J., Salinas-Santander M., Trevino V., Ortiz-López R., Ocampo-Garza J.,  
Sanchez-Dominguez C.N. 

Article 

Background: Vitiligo is characterized by a lack of pigmentation in the skin. To date, there are no studies 
that analyze the changes in gene expression in the skin of vitiligo patients in response to narrow-band 
ultraviolet B (nb-UVB) phototherapy treatment. Objective: Explore the usefulness of new generation 
RNA sequencing in the identification of gene expression changes in the skin of vitiligo patients treated 
with nb-UVB phototherapy. Methods: Four skin biopsies (4mm in diameter) were collected from 45 
Mexican vitiligo vulgaris patients, 2 specimens before and 2 after treatment with nb-UVB 
phototherapy, obtained from pigmented and non-pigmented tissue. RNA extracted from the biopsies 
was analyzed using the Illumina TruSeq Targeted RNA Expression protocol to study the expression of 
genes that participate in pathways of skin homeostasis. The 2 groups were compared using Student’s 
t-test and the Mann-Whitney U-test. Results: The expression analysis identified differences in 12 genes 
included in this study after comparing the samples obtained before and after treatment: 5 genes 
involved in skin pigmentation, 2 genes involved in apoptosis, 2 genes involved in cell survival, 2 genes 
involved in oxidative stress responses and 1 gene involved in signal transduction mechanisms (p<0.05). 
Study limitations: The small size of skin biopsies limits the amount of RNA obtained, the number of 
genes to be analyzed and the use of conventional techniques such as RT-qPCR. Conclusion: We 
demonstrated usefulness of new generation RNA sequencing in the identification of gene expression 
changes, in addition to identifying new targets in the study of vitiligo. © 2018 by Anais Brasileiros de 
Dermatologia. 
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Evaluation of the Expression of Genes Associated with Inflammation and 
Apoptosis in Androgenetic Alopecia by Targeted RNA-Seq 

Martinez-Jacobo L., Ancer-Arellano C.I., Ortiz-Lopez R., Salinas-Santander M., Villarreal-Villarreal C.D., 
Ancer-Rodriguez J., Camacho-Zamora B., Zomosa-Signoret V., Medina-De La Garza C.E.,  

Ocampo-Candiani J., Rojas-Martinez A. 
Article 

Androgenetic alopecia (AGA) or male pattern baldness is the most common form of hair loss in 
humans. Despite being a very frequent dermatological entity, molecular pathophysiology remains 
unclear. Several authors relate the presentation of AGA with a premature apoptotic process during the 
anagen phase and with an inflammatory microenvironment in the hair follicle. We evaluated a panel 
of 30 genes associated with inflammation and apoptosis in 5 AGA patients by targeted RNA-Seq. 
WNT7A gene was highly expressed in patients in stages 3V to 5 on the Hamilton-Norwood scale 
compared to patients with 5A stage. CASP7 and TNF genes were overexpressed in stages 3V and 4 
compared to stages 5 and 5A. Overexpression of these genes detected only at early stages of AGA 
proves the role of WNT pathway, apoptosis, and inflammation in the development of this disorder. © 
2018 S. Karger AG, Basel. 
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Evaluation of the expression of T helper lymphocytes markers associated with 
Th1, Th2, Th17 and Treg cells in primary pterygium biopsies [Evaluación de la 
expresión de marcadores asociados a linfocitos T cooperadores del tipo Th1, 

Th2, Th17 y Treg en biop 

Díaz-Palomera C.D., Rosales-Díaz R., Martínez-Rizo A.B., Alvarado-Castillo B., Santos A.,  
Navarro-Partida J. 

Article 

Introduction: Various pro-inflammatory cytokines and growth factors have been implicated in the 
pathogenesis of pterygium (Pt); however, the effect of cytokines produced by helper T lymphocytes 
(Th) has been poorly studied. To date, only interleukin 4 (IL-4) from Th lymphocytes has been linked to 
Pt recurrence. Therefore, this study aimed to evaluate the expression of Th cytokines and Th 
transcription factors in primary Pt. Methods: Pt biopsies were obtained from 28 eyes of 28 Mexican 
patients undergoing primary excision of Pt with conjunctival autograft. Conjunctival biopsies of 8 
patients undergoing cataract surgery were used as the control group. Gene expression of Th cytokines 
- interferon gamma (IFN-γ), IL-13, IL-17, IL-10-, as well as gene expression of Th transcription factors T-
bet, GATA3, Foxp3 and RORγt, was analyzed by real-time RT-PCR. results: We found decreased 
expression of markers T-bet, GATA3, RORγt, IFN- γ, IL-13 and IL-10 in Pt. We found a sixfold increase 
in the expression of IL-17 and Foxp3 in Pt compared to healthy conjunctiva (p &lt; 0.0001); this increase 
was dependent on Pt size. Conclusions: The increased expression of IL-17 and Foxp3 in Pt samples 
suggests the presence of IL-17+ Foxp3+ Th lymphocytes, a subset of the Th population with the ability 
to suppress T cell proliferation and promote tumor progression. Therefore, IL17+ Foxp3+ Th cells may 
be involved in the occurrence and growth of Pt. © 2017 Sociedad Mexicana de Oftalmología. 

Díaz-Palomera C.D., Rosales-Díaz R., Martínez-Rizo A.B., Alvarado-Castillo B., Santos A., Navarro-Partida J., (2018). 
Evaluation of the expression of T helper lymphocytes markers associated with Th1, Th2, Th17 and Treg cells in primary 
pterygium biopsies [Evaluación de la expresión de marcadores asociados a linfocitos T cooperadores del tipo Th1, Th2, Th17 
y Treg en biop. Revista Mexicana de Oftalmologia, Vol. 92, pp. 26-31. ISSN: 1874519



Evaluation of the Impact of Data Uncertainty on the Prediction of Physiological 
Patient Deterioration 

Reyes-Garcia J., Galeana-Zapien H., Galaviz-Mosqueda A., Torres-Huitzil C. 
Article 

In this paper, we investigate the impact of data uncertainty on the prediction of a vital sign of 
abnormalities. We analyze the evolution of mean arterial blood pressure (MAP) and heart rate (HR) 
vital signs time series over a given forecasting window, whose values are classified according to a 
model of normality that models patient's physiological deterioration. To this end, we developed a 
generic prediction framework that enables the deployment of different methods for data preparation, 
training, prediction, and classification so as to perform a set of experiments. To address our purpose, 
we selected a general regression neural network model (to predict vital sign trends) and a support 
vector machine (to recognize abnormalities) as the appropriate methods for a baseline analysis. 
However, other algorithm choices could be tailored in the defined prediction framework. We extract 
from the multiparameter intelligent monitoring in intensive care II waveform database a set of 302, 
940 vital sign samples (organized as 459 records) to define training and testing data sets. From our 
experiments, we obtained evidence demonstrating the incidence of null values in the MAP/HR input 
time series on forecasting tasks. This was performed under different conditions in terms of null values 
in the observation window, and varying other factors like labeling methods and forecast window sizes. 
In our experiments, we concentrate on analyzing the extent of prediction performance under such 
conditions and identify that a tolerable level of null values is around 25% where it is possible to still 
derive forecast windows with an accuracy target $\geq 0.9$ for both MAP and HR vital signs. The 
presented evaluation contributes to acknowledge the importance of uncertainty conditions on the 
prediction performance of vital signs and paves the way for future extensions involving other 
prediction approaches. © 2013 IEEE. 

Reyes-Garcia J., Galeana-Zapien H., Galaviz-Mosqueda A., Torres-Huitzil C., (2018). Evaluation of the Impact of Data 
Uncertainty on the Prediction of Physiological Patient Deterioration. IEEE Access, Vol. 6, pp. 38595-38606. ISSN: 21693536



Evolutionary hyper-heuristics for tackling bi-objective 2D bin packing problems 

Gomez J.C., Terashima-Marín H. 
Article 

In this article, a multi-objective evolutionary framework to build selection hyper-heuristics for solving 
instances of the 2D bin packing problem is presented. The approach consists of a multi-objective 
evolutionary learning process, using specific tailored genetic operators, to produce sets of variable 
length rules representing hyper-heuristics. Each hyper-heuristic builds a solution to a given problem 
instance by sensing the state of the instance, and deciding which single heuristic to apply at each 
decision point. The hyper-heuristics consider the minimization of two conflicting objectives when 
building a solution: the number of bins used to accommodate the pieces and the total time required 
to do the job. The proposed framework integrates three well-studied multi-objective evolutionary 
algorithms to produce sets of Pareto-approximated hyper-heuristics: the Non-dominated Sorting 
Genetic Algorithm-II, the Strength Pareto Evolutionary Algorithm 2, and the Generalized Differential 
Evolution Algorithm 3. We conduct an extensive experimental analysis using a large set of 2D bin 
packing problem instances containing convex and non-convex irregular pieces, under many conditions, 
settings and using several performance metrics. The analysis assesses the robustness and flexibility of 
the proposed approach, providing encouraging results when compared against a set of well-known 
baseline single heuristics. © 2017, Springer Science+Business Media New York. 
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Ex vivo cardiotoxicity of antineoplastic casiopeinas is mediated through 
energetic dysfunction and triggered mitochondrial-dependent apoptosis 

Silva-Platas C., Villegas C.A., Oropeza-Almazán Y., Carrancá M., Torres-Quintanilla A., Lozano O., 
Valero-Elizondo J., Castillo E.C., Bernal-Ramírez J., Fernández-Sada E., Vega L.F., Treviño-Saldaña N., 

Chapoy-Villanueva H., Ruiz-Azuara L., Hernández-Bren 
Article 

Casiopeinas are a group of copper-based antineoplastic molecules designed as a less toxic and more 
therapeutic alternative to cisplatin or Doxorubicin; however, there is scarce evidence about their toxic 
effects on the whole heart and cardiomyocytes. Given this, rat hearts were perfused with Casiopeinas 
or Doxorubicin and the effects on mechanical performance, energetics, and mitochondrial function 
were measured. As well, the effects of Casiopeinas-triggered cell death were explored in isolated 
cardiomyocytes. Casiopeinas III-Ea, II-gly, and III-ia induced a progressive and sustained inhibition of 
heart contractile function that was dose- and time-dependent with an IC50 of 1.3 ± 0.2, 5.5 ± 0.5, and 
10 ± 0.7 μM, correspondingly. Myocardial oxygen consumption was not modified at their respective 
IC50, although ATP levels were significantly reduced, indicating energy impairment. Isolated 
mitochondria from Casiopeinas-treated hearts showed a significant loss of membrane potential and 
reduction of mitochondrial Ca2+ retention capacity. Interestingly, Cyclosporine A inhibited 
Casiopeinas-induced mitochondrial Ca2+ release, which suggests the involvement of the mitochondrial 
permeability transition pore opening. In addition, Casiopeinas reduced the viability of cardiomyocytes 
and stimulated the activation of caspases 3, 7, and 9, demonstrating a cell death mitochondrial-
dependent mechanism. Finally, the early perfusion of Cyclosporine A in isolated hearts decreased 
Casiopeinas-induced dysfunction with reduction of their toxic effect. Our results suggest that heart 
cardiotoxicity of Casiopeinas is similar to that of Doxorubicin, involving heart mitochondrial 
dysfunction, loss of membrane potential, changes in energetic metabolites, and apoptosis triggered by 
mitochondrial permeability. © 2018 Christian Silva-Platas et al. 
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Exactly solvable one-qubit driving fields generated via nonlinear equations 

Enríquez M., Cruz y Cruz S. 
Article 

Using the Hubbard representation for SU(2), we write the time-evolution operator of a two-level 
system in the disentangled form. This allows us to map the corresponding dynamical law into a set of 
nonlinear coupled equations. In order to find exact solutions, we use an inverse approach and find 
families of time-dependent Hamiltonians whose off-diagonal elements are connected with the 
Ermakov equation. A physical model with the so-obtained Hamiltonians is discussed in the context of 
the nuclear magnetic resonance phenomenon. © 2018 by the authors. 
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Exit exam for basic education in the area of health (Exeebas for short in 
Spanish): Unidimensionality analysis [Examen al egreso de la educación básica 

en el Área de salud (EXEEBAS): Análisis de unidimensionalidad] 

Cantú González V., Rodríguez Macías J.C. 
Article 

The promotion of health in schools is important to reduce the sufferings, diseases and associated costs. 
The Mexican curriculum has included health as one of the eleven issues of social relevance. The topics 
that try to develop a health culture in the students are scattered throughout the curriculum of basic 
education, but it is unknown at which level graduates dominate such content. The Exit Exam for Basic 
Education in the Area of Health (EXEEBAS for short in Spanish) evaluates the extent to which graduates 
from ninth grade dominate the essential contents in this area. The aim of the study is to show evidence 
of the EXEEBAS unidimensionality. It was applied to 14,545 ninth grade students enrolled in the 2014-
15 school year in Baja California. The results show that there is evidence to say that the EXEEBAS is 
valid and reliable in general terms, but reviewing the unidimensionality by forming lines, some present 
areas of improvement. © 2018, Universidad Complutense de Madrid. All rights reserved. 
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Exome sequencing reveals three homozygous missense variants in SNRPA in 
two sisters with syndromic intellectual disability 

Rangel-Sosa M.M., Figuera-Villanueva L.E., González-Ramos I.A., Pérez-Páramo Y.X.,  
Martínez-Jacobo L.A., Arnaud-López L., Nastasi-Catanese J.A., Rivas-Estilla A.M., Galán-Huerta K.A., 

Rojas-Martínez A., Ortiz-López R., Córdova-Fletes C. 
Article 

Splicing-related gene mutations might affect the expression of a single gene or multiple genes and 
cause clinically heterogeneous diseases. With the advent of next-generation sequencing, several 
splicing gene mutations have been exposed, yet most major spliceosome genes have no reports of 
germline mutations and therefore, their effects are largely unknown. We describe the previously 
unreported concurrence of intellectual disability, short stature, poor speech, and minor craniofacial 
and hand anomalies in 2 female siblings with 3 homozygous missense variants in SNRPA (a component 
of the U1 small nuclear ribonucleoprotein complex) characterized by homozygosity mapping and 
whole exome sequencing. Combined, c.97A>G, c.98T>C, and c.100T>A, in exon 2 of SNRPA lead to 
p.Ile33Ala and p.Phe34Ile exchanges, which were predicted in silico to be deleterious. Although both 
patients exhibited some clinical features seen in other spliceosomal disorders, their complete clinical 
phenotype appears to be rather uncommon, a finding that may further support the notion that 
mutations in components of the major spliceosome do not strictly lead to the same 
syndromes/phenotypes. © 2018 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd 
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Experimental determination of residual stresses generated by single point 
incremental forming of AlSi10Mg Sheets produced using SLM additive 

manufacturing process 

López C., Elías-Zúñiga A., Jiménez I., Martínez-Romero O., Siller H.R., Diabb J.M. 
Article 

This paper focuses on investigating the residual stress values associated with a part fabricated by 
Selective Laser Melting technology (SLM) when this is subjected further to forces on single point 
incremental forming (SPIF) operation of variable wall angle. The residual stresses induced by the SLM 
manufacturing process on the fabricated AlSi10Mg metallic sheets, as well as those produced during 
their forming SPIF operation were determined by X-ray diffraction (XRD) measurements. Significant 
residual stress levels of variation, positive or negative, along the metallic sample were observed 
because of the bending effects induced by the SPIF processes. It is also shown how the wall thickness 
varies along the additive manufactured SPIFed part as well as the morphology of the melting pools as 
a function of the deformation depth. © 2018 by the authors. 
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Experimental Study of the Delay Spread in an Indoor Radiating Cable System 

Seseña-Osorio J.A., Aragón-Zavala A., Castañon-Ávila G.A. 
Article 

This paper presents the signal time dispersion in an indoor radiating cable system by using wide-band 
propagation measurements. The indoor environment was a university building, and the measurements 
were carried out in the first, second and third levels using a vector network analyzer with a frequency 
range of 1.25–1.75 GHz. Two cases were studied. The results show that despite both cases having the 
same environment and installation, the different connections of the feeding point generate dissimilar 
conditions of the channel, e.g., the channel is most affected by signal delays in one case. The analysis 
of rms delay spread includes local and global distributions, spatial correlations, and scatter diagrams 
with the mean excess delay and path loss. Most of the time, the results indicate a higher concentration 
of power at the middle delay path, and the relationship between the rms delay spread and path loss 
depends mainly on the delay spread generated by the cable installation. It was found that the rms 
delay spread increases when the mobile antenna is near to the feeding point of the cable. Furthermore, 
little adjustments to the cable installation were also made and their effects on the channel are 
presented. Therefore, the radiating cable can provide an almost uniform coverage; however, the 
planning and installation of indoor radiating cable systems for high transmission rate must be carefully 
developed. These results allow us to understand the channel behavior for better planning and 
designing of radiating cable applications in indoor environments. © 2017, Springer Science+Business 
Media, LLC. 
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Experimental verification of a memristive neural network 

Carro-Pérez I., Sánchez-López C., González-Hernández H.G. 
Article 

This paper presents an electronic circuit able to emulate the behavior of a neural network based on 
memristive synapses. The latter is built with two flux-controlled floating memristor emulator circuits 
operating at high frequency and two passive resistors. Synapses are connected in a way that a bridge 
circuit is obtained, and its dynamical behavioral model is derived from characterizing memristive 
synapses. Analysis of the memristor characteristics for obtaining a suitable synaptic response is also 
described. A neural network of one neuron and two inputs is connected using the proposed topology, 
where synaptic positive and negative weights can easily be reconfigured. The behavior of the proposed 
artificial neural network based on memristors is verified through MATLAB, HSPICE simulations and 
experimental results. Synaptic multiplication is performed with positive and negative weights, and its 
behavior is also demonstrated through experimental results getting 6% of error. © 2018, Springer 
Science+Business Media B.V., part of Springer Nature. 
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Exploring the Impact of Early Decisions in Variable Ordering for Constraint 
Satisfaction Problems 

Ortiz-Bayliss J.C., Amaya I., Conant-Pablos S.E., Terashima-Marín H. 
Article 

When solving constraint satisfaction problems (CSPs), it is a common practice to rely on heuristics to 
decide which variable should be instantiated at each stage of the search. But, this ordering influences 
the search cost. Even so, and to the best of our knowledge, no earlier work has dealt with how first 
variable orderings affect the overall cost. In this paper, we explore the cost of finding high-quality 
orderings of variables within constraint satisfaction problems. We also study differences among the 
orderings produced by some commonly used heuristics and the way bad first decisions affect the 
search cost. One of the most important findings of this work confirms the paramount importance of 
first decisions. Another one is the evidence that many of the existing variable ordering heuristics fail 
to appropriately select the first variable to instantiate. Another one is the evidence that many of the 
existing variable ordering heuristics fail to appropriately select the first variable to instantiate. We 
propose a simple method to improve early decisions of heuristics. By using it, performance of heuristics 
increases. © 2018 José Carlos Ortiz-Bayliss et al. 
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Exposure to diethylhexyl phthalate (DEHP) and monoethylhexyl phthalate 
(MEHP) promotes the loss of alveolar epithelial phenotype of A549 cells 

Rafael-Vázquez L., García-Trejo S., Aztatzi-Aguilar O.G., Bazán-Perkins B., Quintanilla-Vega B. 
Article 

Di(2-ethylhexyl) phthalate (DEHP) is a widely used plasticizer that is metabolized to mono(2-ethylhexyl) 
phthalate (MEHP). Inhalation is an important exposure route for both phthalates, and their effects on 
lungs include inflammation, alteration of postnatal maturation (alveolarization), enlarged airspaces 
and cell differentiation changes, suggesting that alveolar epithelial cells-2 (AEC) are targets of 
phthalates. This study evaluated the cell progression, epithelial and mesenchymal markers, including 
surfactant secretion in A549 cells (AEC) that were exposed to DEHP (1–100 μM) or MEHP (1–50 μM) 
for 24–72 h. The results showed an increased cell proliferation at all concentrations of each phthalate 
at 24 and 48 h. Cell migration showed a concentration-dependent increase at 24 and 48 h of exposure 
to either phthalate and enlarged structures were seen. Decreased levels of both surfactants (SP-B/SP-
C) were observed after the exposure to either phthalate at 48 h, and of SP-C positive cells exposed to 
MEHP, suggesting a loss of the epithelial phenotype. While a decrease in the epithelial marker E-
cadherin and an increase in the mesenchymal marker fibronectin were observed following exposure 
to either phthalate. Our results showed that DEHP and MEHP altered the structure and migration of 
A549 cells and promoted the loss of the epithelial phenotype. © 2018 Elsevier B.V. 
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Expression profile of Ki67 in palmoplantar melanocytic lesions: A case-control 
study [Perfil de expresión de Ki67 en lesiones melanocíticas palmoplantares: 

Estudio de casos y controles] 

González-Ramírez R.A., Barboza-Quintana O., Flores-Gutiérrez J.P., De La Fuente-Villarreal D., Torres-
López E., Ríos-Briones N.I. 

Article 

Background: Acral lentiginous melanoma is a malignant neoplasm which appears in hands and feet. 
Acral lentiginous melanoma has an unclear etiology, and usually affects non-Caucasian population. 
Because it is frequently diagnosed lately, acral melanoma has bad prognosis; however, it is biologically 
more aggressive than other clinicopathological types of melanoma, even when diagnosed early. 
objective: To determine the expression of Ki67 in invasive lentiginous acral melanoma and to compare 
it with acral nevi. Method: Cross-sectional, descriptive, observational study. Immunohistochemistry 
with Ki67 marker was performed on 17 biopsies of invasive lentiginous acral melanoma (cases) and 17 
biopsies of palmoplantar nevi (controls). Nuclear expression of Ki-67 was determined and both were 
compared between both groups. results: The mean expression of Ki67 was 8.5% in the control group, 
and 34% in the melanoma group, which was statistically significant (p < 0.0001). discussion: Ki67 
expression in acral lentiginous melanomas is higher than in acral nevi. Prognostic value of Ki67 is still 
considered controversial. However, there are several studies where, in combination with other 
markers, their prognostic value is reinforced. Conclusions: Due to the wide gap in Ki67 expression 
between melanomas and nevi showed in this study, Ki67 expression, referred to as a proliferative 
index, could be considered as a prognostic factor even more objective than the mitotic index. © 2015 
Iran Journal of Nursing All Rights Reserved. 
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Extended Antipodal Theorems 

Kalashnikov V.V., Talman A.J.J., Alanís-López L., Kalashnykova N.I. 
Article 

Since 1909 when Brouwer proved the first fixed-point theorem named after him, the fixed-point results 
in various settings play an important role in the optimization theory and applications. This technique 
has proven to be indispensable for the proofs of multiple results related to the existence of solutions 
to numerous problems in the areas of optimization and approximation theory, differential equations, 
variational inequalities, complementary problems, equilibrium theory, game theory, mathematical 
economics, etc. It is also worthwhile to mention that the majority of problems of finding solutions 
(zero-points) of functions (operators) can be easily reduced to that of discovering of fixed points of 
properly modified mappings. Not only theoretical but also practical (algorithmic) developments are 
based on the fixed-point theory. For instance, the well-known simplicial (triangulation) algorithms help 
one to find the desired fixed points in a constructive way. That approach allows one to investigate the 
solvability of complicated problems arising in theory and applications. In this paper, making use of the 
triangulation technique, we extend some antipodal and fixed-point theorems to the case of 
nonconvex, more exactly, star-shaped sets. Also, similar extensions are made for set-valued mappings 
defined over star-shaped sets. © 2018, Springer Science+Business Media, LLC, part of Springer Nature. 
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Extracellular matrix and fibroblast injection produces pterygium-like  
lesion in rabbits 

Zavala J., Hernandez-Camarena J.C., Salvador-Gálvez B., Pérez-Saucedo J.E., Vela-Martinez A.,  
Valdez-García J.E. 

Article 

Background: Translational research to develop pharmaceutical and surgical treatments for pterygium 
requires a reliable and easy to produce animal model. Extracellular matrix and fibroblast are important 
components of pterygium. The aim of this study was to analyze the effect of the subconjunctival 
injection of fibroblast cells (NIH3T3 cell line) and exogenous extracellular matrix in rabbits in producing 
a pterygium-like lesion. Methods: Six 3-month-old white New Zealand rabbits were injected with 
20,000 NIH3T3 cells and 5 μL of Matrigel in the right conjunctiva, and with only 5 μL of Matrigel in the 
left conjunctiva. The eyes were photographed under a magnification of 16× using a 12-megapixel 
digital camera attached to the microscope on day 1, 3 and 7. Conjunctival vascularization was 
measured by analyzing images to measure red pixel saturation. Area of corneal and conjunctival 
fibrovascular tissue formation on the site of injection was assessed by analyzing the images on day 3 
and 7 using area measurement software. Histopathologic characteristics were determined in the rabbit 
tissues and compared with a human primary pterygium. Results: The two treatments promoted growth 
of conjunctival fibrovascular tissue at day 7. The red pixel saturation and area of fibrovascular tissue 
developed was significantly higher in right eyes (p < 0.05). Tissues from both treatments showed 
neovascularization in lesser extent to that observed in human pterygium. Acanthosis, stromal 
inflammation, and edema were found in tissues of both treatments. No elastosis was found in either 
treatment. Conclusions: Matrigel alone or in combination with NIH3T3 cells injected into the rabbits' 
conjunctiva can promote tissue growth with characteristics of human pterygium, including 
neovascularization, acanthosis, stromal inflammation, and edema. The combination of Matrigel with 
NIH3T3 cells seems to have an additive effect on the size and redness of the pterygium-like tissue 
developed. © The Author(s) 2018. 
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Fabrication and characterization of isotropic and anisotropic 
magnetorheological elastomers, based on silicone rubber and  

carbonyl iron microparticles 

Puente-Córdova J.G., Reyes-Melo M.E., Palacios-Pineda L.M., Martínez-Perales I.A.,  
Martínez-Romero O., Elías-Zúñiga A. 

Article 

This article focuses on studying the rheological behavior of isotropic and anisotropic 
magnetorheological elastomers (MREs), made of carbonyl iron microparticles dispersed into a silicone-
rubber matrix by considering 20 and 30 wt % of microparticles. Sample sets were prepared for each 
composition, with and without the application of an external magnetic field. Experimental 
measurements of the material rheology behavior were carried out by a shear oscillatory rheometer at 
constant temperature, to determine both the shear storage modulus (G') and shear loss modulus (G") 
for all characterized samples. Then, experimental data collected from the isotropic and the anisotropic 
material samples were used to plot the Cole-Cole diagrams to quantify the interfacial adhesion 
between carbonyl iron microparticles and the silicone-rubber matrix. Furthermore, the Fractional 
Zener Model (FZM) with two spring-pots in series is used for quantitative analysis of collected 
experimental data. © 2018 by the authors. 
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Facilities Location for Residual Biomass Production System Using Geographic 
Information System under Uncertainty 

Santibanez-Aguilar J.E., Flores-Tlacuahuac A., Betancourt-Galvan F., Lozano-García D.F., Lozano F.J. 
Article 

Biomass is a renewable resource that has attractive characteristics for manufacturing many types of 
products such as biofuels, specialty chemicals, and energy generation. Several studies have addressed 
diverse important features such as new technologies for biomass treatment, approaches for potential 
location of refineries, models to evaluate existing relationships between availability and price, among 
others. However, two important issues need to be considered: potential locations for biomass 
processing systems facilities considering geographic constraints, as well as uncertainty associated with 
biomass availability over time. Thus, this paper presents an approach to determine viable facility 
locations for supply chains based on residual biomass. This work has used a tool based on geographic 
information systems in order to involve environmental, social and geographic restrictions. Some of 
considered environmental features are exclusion of protected areas, vegetation type according with 
human activities, and water bodies location. Also, the approach considers technical constraints given 
by the terrain slope, wetland zones, distance to transportation infrastructure, distance to power grids 
and power plants, etc. In addition, social constrains such as distance to urban and rural communities, 
and historic monuments are included as well. Additionally, climatic aspects such as frequency of 
drought and hurricanes have been also taken into account. Besides, this work has considered the effect 
of biomass uncertainty through several scenarios, based on historical data for residual biomass 
availability, to include variations over time of this factor on biomass processing systems. The proposed 
geographic information system was tested for a nationwide case study in Mexico to determine viable 
regions to locate biomass processing systems facilities. The results show that biomass availability 
variations over time due to uncertainty have a strong effect on viable regions to install facilities in a 
supply chain based on biomass. Furthermore, the results also illustrate the influence of the type of raw 
material on the number of potential locations. This method is useful to define potential locations to 
be taken into account in problems like supply chain design or planning problem because it is possible 
to decrease considerably the number of options to choose accounting social, environmental, and 
geographic issues as well as uncertainty associated with biomass availability. Copyright © 2018 
American Chemical Society. 
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Factor Xa inhibition and sPESI failure in intermediate-high-risk  
pulmonary embolism 

Trevino A.R., Perez L., Jerjes-Sanchez C., Rodriguez D., Panneflek J., Ortiz-Ledesma C., Nevarez F., 
Jimenez V., Valdes F., de Obeso E. 

Article 

We report the case of a 61-year-old man who presented at the Emergency Department (ED), 
complaining of sudden-onset dyspnea and chest pain after a long flight from Tokyo to Houston. 
Considering his clinical stability and sPESI 0, enoxaparin 1 mg/kg BID was started for 24 h, and the 
patient was then considered for early discharge with apixaban 10 mg BID. Direct-factor Xa inhibition 
did not improve extensive thrombus burden and right ventricular dysfunction despite D-dimer 
measurement reduction. Because of the treatment failure, we considered thrombolysis. Currently, 
recommendations to use thrombolysis in patients under non-vitamin K antagonist oral anticoagulants 
(NOACs) do not exist. Hence, the one dose of apixaban was stopped, and 12 h later, we performed 
successful thrombolysis. A systematic review from 2007 to 2017 did not identify any cases related to 
NOACs failure to reduce thrombus burdens in patients with PE and persistent right ventricular 
dysfunction. We also did not find any evidence of cases that reported strategies for urgent 
thrombolysis in PE patients on NOACs. To the best of our knowledge, apixaban's failure to reduce 
thrombus burden, persistent right ventricular dysfunction, and a NOACs-thrombolysis bridge in 
patients with PE on apixaban has not been previously described. Both the bedside risk stratification 
and the therapeutic failures should alert clinicians in the ED to the potential limitations of low-
molecular-weight heparin, NOACs therapy, and sPESI in the setting of intermediate-high-risk PE. © 
2018 Elsevier Inc. 
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Factorial and economic evaluation of an aqueous two-phase partitioning pilot 
plant for invertase recovery from spent brewery yeast 

Vázquez-Villegas P., Espitia-Saloma E., Torres-Acosta M.A., Ruiz-Ruiz F., Rito-Palomares M., Aguilar O. 
Article 

Aqueous two-phase systems (ATPS) have been reported as an attractive biocompatible extraction 
system for recovery and purification of biological products. In this work, the implementation, 
characterization, and optimization (operational and economic) of invertase extraction from spent 
brewery yeast in a semi-automatized pilot plant using ATPS is reported. Gentian violet was used as 
tracer for the selection of phase composition through phase entrainment minimization. Yeast 
suspension was chosen as a complex cell matrix model for the recovery of the industrial relevant 
enzyme invertase. Flow rates of phases did not have an effect, given that a bottom continuous phase 
is given, while load of sample and number of agitators improved the recovery of the enzyme. The best 
combination of factors reached a recovery of 129.35 ± 2.76% and a purification factor of 4.98 ± 1.10 in 
the bottom phase of a PEG-Phosphate system, also resulting in the removal of inhibitor molecules 
increasing invertase activity as reported by several other authors. Then, an economic analysis was 
performed to study the production cost of invertase analyzing only the significant parameters for 
production. Results indicate that the parameters being analyzed only affect the production cost per 
enzymatic unit, while variations in the cost per batch are not significant. Moreover, only the sample 
load is significant, which, combined with operational optimization results, gives the same optimal 
result for operation, maximizing recovery yield (15% of sample load and 1 static mixer). Overall res ults 
of these case studies show continuous pilot-scale ATPS as a viable and reproducible 
extraction/purification system for high added-value biological compounds. © 2018 Vázquez-Villegas, 
Espitia-Saloma, Torres-Acosta, Ruiz-Ruiz, Rito-Palomares and Aguilar. 
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Factors influencing the formation of intra-institutional formal research groups: 
group prediction from collaboration, organisational, and topical networks 

Ceballos H.G., Garza S.E., Cantu F.J. 
Article 

The factors that foster successful scientific collaboration and teamwork have been studied extensively. 
However, these factors have been studied in isolation and it is not clear to what extent one factor is 
more relevant than other in the formation of research groups. In this work we propose a new 
methodology based on network analysis to simultaneously evaluate multiple factors considered 
relevant in the conformation of formal research groups. Our methodology is supported on structural, 
statistical, and correlation analysis. In addition to validating our methodology with a case study at a 
research-teaching university, we introduce a new network to represent the success of scientific 
collaboration that produces the best prediction in group formation. Our methodology and the results 
obtained can be used for organising researchers in a university that seeks to strengthen its research 
strategy. © 2017, Akadémiai Kiadó, Budapest, Hungary. 
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Falla renal en paciente neonato con valvas posteriores. Reporte de caso 

Dávalos-Tanaka M., Arízaga-Ballesteros V., Escobar-Luna A. 
Article 

The most common cause of lower urinary tract obstruction in males is posterior ureteral flaps; its 
incidence is between 1-in 5,000 to 8,000 male births. This malformation may be detected from the 
second trimester of pregnancy and the prognosis depends on the severity of the obstruction and the 
renal failure. Case report: This was a male neonate, product of the sixth gestation with adequate 
prenatale care, at the sixteenth gestational age megacystis was detected in a prenatal ultrasound. On 
the 33rd gestational week, posterior ureteral flaps were diagnosed. He was born prematurely at 34 
weeks of gestation with respiratory distress and was admitted to the NICU. Since he was admitted to 
NICU, hyperkalemia and elevated creatinine levels were determined, which gradually increased. 
Antihyperkalemic treatment was started without needed dyalsis. Cystostomy was done and he was 
discharged at 40 days of postnatal life with oral sodium bicarbonate, furosemide and weekly 
erythropoietin. Conclusions: Patients with posterior flaps have a fetal mortality of 30 to 50%. The 
presentation of our patient is rare, since most have renal failure at older ages and not during the 
neonatal period. © 2018 Sociedad Mexicana de Pediatria. All rights reserved. 
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Fast mechanochemical synthesis of carbon nanotube-polyaniline  
hybrid materials 

García-Gallegos J.C., Vega-Cantú Y.I., Rodríguez-Macías F.J. 
Article 

We present a fast method to prepare hybrid materials of polyaniline (PAni) with carbon nanotubes 
(CNTs, both undoped and nitrogen-doped) by ball milling without solvents or strong oxidants. PAni 
forms nanoparticles, attached to CNTs in a nanocomposite structure, with the nanotubes well 
dispersed among the polymer. This is achieved with only a few minutes of ball milling. Raman 
spectroscopy confirms that PAni was synthesized in its conductive state and suggests a good CNT-PAni 
interaction, particularly with nitrogen-doped CNTs. We found that water increased polymer yield, 
which we optimized, together with the nanocomposite conductivity, as function of amount of water 
and of oxidant (FeCl3). The nanocomposite conductivity is four orders of magnitude higher than that 
of PAni, for both types of nanotubes. Scanning electron microscopy and X-ray diffraction both show 
negligible damage to the CNT during this mechanosynthesis procedure, while dry milling and milling 
CNT in water without aniline does damage nanotubes, indicating that the reaction absorbs most of the 
mechanical energy. © 2018 Materials Research Society. 
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Fast morphological gallbladder changes triggered by a  
hypercholesterolemic diet 

López-Reyes A., Clavijo-Cornejo D., Fernández-Torres J., Medina-Luna D., Estrada-Villaseñor E.G., 
Gómez-Quiroz L.E., Gutiérrez M., Granados J., Vargas-Alarcón G., Pineda C., García H.,  

Morales-Garza L.A., Gutiérrez-Ruiz M.C., Martínez-Flores K. 
Article 

Introduction and aim. Obesity is a worldwide epidemic problem, described as a risk factor for hepatic 
diseases, such as non-alcoholic fatty liver disease and other pathologies related to development of 
cholesterol crystals and cholesterol gallbladder stones. It has been reported that cholesterol overload 
may cause hepatic damage; however, little is known about the effects of an acute 
hypercholesterolemic diet on the gallbladder. The aim of this manuscript was to evaluate the impact 
of a cholesterol-rich diet on the gallbladder. Material and methods. The study included ten eight-week-
old C57BL6 male mice, which were divided into two study groups and fed different diets for 48 h: a 
hypercholesterolemic diet and a balanced Chow diet. After 48 h, the mice were analyzed by US with a 
Siemens Acuson Antares equipment. Mice were subsequently sacrificed to carry out a cholesterol 
analysis with a Reflo-ton System (Roche), a crystal analysis with a Carl Zeiss microscope with polarized 
light, and a histological analysis with Hematoxylin-eosin staining. Results. The hypercholesterolemic 
diet induced an increase in gallbladder size and total cholesterol content in the bile, along with 
important histological changes. Conclusion. Cholesterol overloads not only trigger hepatic damage, but 
also affect the gallbladder significantly. © 2018, Fundacion Clinica Medica Sur. All rights reserved. 
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Fast, asymmetric and nonhomogeneous clearance of SiC nanoaerosol assessed 
by micro-particle-induced x-ray emission 

Lozano O., Colaux J.L., Laloy J., Alpan L., Dogné J.-M., Lucas S. 
Article 

Aim: To study the biopersistence of a silicon carbide (SiC) nanoaerosol in rat lungs, as time-dependent 
clearance and spatial distribution. Materials & methods: Sprague-Dawley rats were exposed 6 h/day 
during 5 days to a SiC nanoaerosol at 4.91 mg SiC/l. SiC biopersistence in rat lungs sections was 
assessed over 28 days by micro-particle-induced x-ray emission (μPIXE) as 2D maps and by particle-
induced x-ray emission (PIXE) for whole-lung quantification. 2D maps were analyzed for SiC spatial 
distribution as skewness and kurtosis. Results: Half-Time clearance was 10.9 ± 0.9 days, agreeing with 
PIXE measurements. Spatialtemporal analysis of SiC indicated decreased symmetry and homogeneity. 
Conclusion: Fast SiC clearance points that current nanoaerosol exposuremay not be enough to trigger 
lung overload. Spatial distribution shows an asymmetric and nonhomogeneous SiC clearance. © 2017 
Future Medicine Ltd. 
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Fault detection and classification in transmission lines based on a PSD index 

Guillen D., Paternina M.R.A., Ortiz-Bejar J., Tripathy R.K., Zamora-Mendez A., Tapia-Olvera R.,  
Tellez E.S. 

Article 

This study deals with the faults' detection and classification in AC transmission lines based on power 
spectral density (PSD), introducing PSD in time and frequency for analysing transient information under 
faulted conditions. The discrete wavelet transform is used for scaling current signals in time-frequency 
at different decomposition levels by approximation and detail coefficients. Then, a wavelet-covariance 
matrix is shaped with the aim to obtain its PSD, being this the key to detect and classifying faults. 
Results show that the proposed method attains the detection in a short time and the classification is 
accomplished via the Hellinger distance, whose straightforward implementation is carried out in this 
study. The classification process is compared adopting different classifiers to cope with a set of signals 
in a time frame. Finally, the proposal is extensively assessed using real and simulated signals stemming 
from multiple fault cases of radial and interconnected power grids. © The Institution of Engineering 
and Technology 2018. 
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Fault Detection in Spindles using Wavelets - State of the Art ⁎ 

Garzón C.V., Moncayo G.B., Alcantara D.H., Morales-Menendez R. 
Article 

The diagnosis and prevention of failures have allowed to evolve the maintenance strategies in the 
industries, improving the efficiency and optimizing the production stops. In the case of machining 
systems, timely fault diagnosis avoids products out of specification and/or extreme machines damage. 
Optimum machining depends of several parameters, including the spindle performance, within which 
the bearings system represents the mechanical component with the greatest likelihood of failure. From 
an exhaustive bibliographic review, the advances in the use of the Wavelet Transform (WT) for the 
analysis of mechanical vibrations of spindle bearings are presented. A fault detection method is 
proposed, which automatically detects the frequency range where most information of the faults are 
located and separates them from other frequencies associated with noise. Early results validated with 
experimental data are promising. © 2018 
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Favorable modifiable cardiovascular risk profile is associated with lower 
healthcare costs among cancer patients: The 2012-2013 medical  

expenditure panel survey 

Singh J., Valero-Elizondo J., Salami J.A., Warraich H.J., Ogunmoroti O., Spatz E.S., Desai N., Rana J.S., 
Virani S.S., Blankstein R., Blaha M.J., Nasir K. 

Article 

Background--Atherosclerotic cardiovascular disease (ASCVD) and cancer are among the leading causes 
of economic burden, morbidity, and mortality in the United States. We aimed to quantify the overall 
impact of cardiovascular modifiable risk factor (CRF) profile on healthcare expenditures among those 
with and without ASCVD and/or cancer. Methods and Results--The 2012-2013 Medical Expenditure 
Panel Survey, a nationally representative adult sample (≥40 years), was utilized for the study. Variables 
included ASCVD, CRF (hypertension, diabetes mellitus, hypercholesterolemia, smoking, physical 
activity and/or obesity), and cancer (all). Two-part econometric models analyzed cost data. Medical 
Expenditure Panel Survey participants (n=27 275, 59±9 years, 52% female) were studied and 14% had 
cancer, translating to 25.6 million US adults over 40 years of age. A higher prevalence of ASCVD was 
noted in those with versus without cancer (25% versus 14%). Absence of ASCVD and a more favorable 
CRF profile were associated with significantly lower expenditures across the spectrum of cancer 
diagnosis. Among cancer patients, the adjusted mean annual cost for those with and without ASCVD 
were $10 852 (95% confidence interval [8917, 12 788]) and $6436 (95% confidence interval [5531, 
7342]). Among cancer patients without ASCVD, adjusted annual healthcare expenditures among those 
with optimal versus poor CRF profile were $4782 and $7256. Conclusions-In a nationally representative 
US adult population, absence of ASCVD and a favorable CRF profile were associated with significantly 
lower medical expenditure among cancer patients. This provides estimates to continue better 
cardiovascular management and prevention practices, while contextualizing the burden of cancer. © 
2018 The Authors. 
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Feasibility and safety of vitrectomy under topical anesthesia  
in an office-based setting 

Trujillo-Sanchez G.P., Gonzalez-De La Rosa A., Navarro-Partida J., Haro-Morlett L.,  
Altamirano-Vallejo J.C., Santos A. 

Article 

Purpose: The purpose of this study was to evaluate the feasibility and safety of office-based 
vitreoretinal procedures. Methods: Patients undergoing primary elective pars plana vitrectomy were 
elected for surgery in an office-based setting (performed in a minor procedure room under topical 
anesthesia [TA] and oral anxiolysis). Rates of surgical objective achievement, surgical timing, and 
comfort were recorded to evaluate feasibility. Intraoperative and postoperative adverse events were 
assessed to evaluate safety. Results: Office-based vitrectomy surgery was performed in 34 eyes of 30 
patients. The mean surgical time was 12.351 ± 8.21 min. Surgical objectives were achieved in 100% of 
cases. The mean best-corrected visual acuity improvement was 9.08 letters (P < 0.0001). During most 
parts of the procedure, no patient reported pain or discomfort. Neither intraoperative nor 
postoperative adverse events were reported until the final follow-up visit. Conclusion: Office-based 
vitreoretinal procedures under TA could be as feasible and as safe as vitreoretinal procedures under 
conventional anesthesia. © 2018 Indian Journal of Ophthalmology | Published by Wolters Kluwer-
Medknow. 
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Ferulic, p-coumaric, diferulic and triferulic acids contents of corn tortillas 
prepared with extruded corn flour and enriched with sorghum (Sorghum 

bicolor (L.) Moench) bran 

Buitimea-Cantúa N.E., Torres-Chávez P.I., Ramírez-Wong B., Ledesma-Osuna A.I., Gutiérrez-Uribe J.A., 
Serna-Guerrero D.A., Serna-Saldívar S.O. 

Article 

Two ways of adding sorghum bran to tortillas were evaluated; adding to the corn flour before extrusion 
or after extrusion. The addition of sorghum bran increased the ferulic (FA), p-coumaric (p-CA), diferulic 
(di-FA) and triferulic (tri-FA) acids contents in corn flours and tortillas. Extrusion produced an increment 
of the free forms, and a part of the ferulic acid was degraded as a consequence of the extrusion 
conditions. Baking produced a reduction of bound and free forms of the phenolic acids in tortillas, 
however, high retention percentage of the phenolic acids was observed in flours and tortillas (83–
90%). The antioxidant activity of flour and tortillas were correlated to the contents of the phenolic 
acids, especially with bound di-FA and tri-FA combined (r = 0.92). Adding the sorghum bran before 
extrusion, produced flours with increased free phenolic acids content, and increased in vitro 
antioxidant activity. © 2018, Springer Science+Business Media, LLC, part of Springer Nature. 
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Financial discourse of the 2007-2008 crisis: From unpredictability  
and explosion to predictability 

Zárate G., Zambrano H. 
Article 

This paper aims to identify the inflection point in financial discourse, the moment of explosion and 
unpredictability in the 2007-2008 economic crisis, through an analysis of metaphors, and its relation 
to the concept of jumps in finance. The corpus is formed by articles dating from 2007-2008 published 
in The Wall Street Journal and related to the movements of the Standard & Poor's 500 index (S&P500) 
of the United States. For the purposes of this paper, two texts are analysed: "Traders in Lehman, AIG 
held out hope - Friday", and the speech "Four questions about the financial crisis" by Ben S. Bernanke. 
What is of particular interest is the transformation of unpredictability to predictability, as incorporated 
in this type of discourse to indicate a predetermined chain of events, chosen from a wide spectrum of 
possibilities. The theoretical framework draws on Juri Lotman's views on the concepts of explosion, 
unpredictability, inflection point and predictability. © 2018 University of Tartu Press. All rights 
reserved. 
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Fixed points of automorphisms of certain non-cyclic p-groups  
and the dihedral group 

Hayat U., López-Aguayo D., Abbas A. 
Article 

Let G = Zp ⊕ Zp2, where p is a prime number. Suppose that d is a divisor of the order of G. In this 
paper, we find the number of automorphisms of G fixing d elements of G and denote it by θ(G, d). As 
a consequence, we prove a conjecture of Checco-Darling-Longfield-Wisdom. We also find the exact 
number of fixed-point-free automorphisms of the group Zpa ⊕ Zpb, where a and b are positive 
integers with a &lt; b. Finally, we compute θ(D2q, d), where D2q is the dihedral group of order 2q, q is 
an odd prime, and d ∈ (1, q, 2q). © 2018 by the author. 
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Foot-mounted inertial measurement units-based device for ankle rehabilitation 

Gómez-Espinosa A., Espinosa-Castillo N., Valdés-Aguirre B. 
Article 

Ankle sprains are frequent injuries that occur among people of all ages. Ankle sprains constitute 
approximately 15% of all sports injuries, and are the most common traumatic emergencies. Without 
proper treatment and rehabilitation, a more severe sprain can weaken the ankle, making it more likely 
for new injures, and leading to long-term problems. In this work, we present an inertial measurement 
units (IMU)-based physical interface for measuring the foot attitude, and a graphical user interface 
that acts as a visual guide for patient rehabilitation. A foot-mounted physical interface for ankle 
rehabilitation was developed. The physical interface is connected to the computer by a Bluetooth link, 
and provides feedback to the patient while performing dorsiflexion, plantarflexion, eversion, and 
inversion exercises. The system allows for in-home rehabilitation at an affordable price while engaging 
the patient through active therapy. According to the results, more consistent rehabilitation could be 
achieved by providing feedback on foot angular position during therapy procedures. © 2018 by the 
authors. 
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Fractional-Order Memristor Emulator Circuits 

Sánchez-López C., Sánchez-López C., Carbajal-Gómez V.H., Carrasco-Aguilar M.A., Carro-Pérez I. 
Article 

This brief leads the synthesis of fractional-order memristor (FOM) emulator circuits. To do so, a novel 
fractional-order integrator (FOI) topology based on current-feedback operational amplifier and 
integer-order capacitors is proposed. Then, the FOI is substituting the integer-order integrator inside 
flux- or charge-controlled memristor emulator circuits previously reported in the literature and in both 
versions: floating and grounded. This demonstrates that FOM emulator circuits can also be configured 
at incremental or decremental mode and the main fingerprints of an integer-order memristor are also 
holding up for FOMs. Theoretical results are validated through HSPICE simulations and the synthesized 
FOM emulator circuits can easily be reproducible. Moreover, the FOM emulator circuits can be used 
for improving future applications such as cellular neural networks, modulators, sensors, chaotic 
systems, relaxation oscillators, nonvolatile memory devices, and programmable analog circuits. © 
2018 C. Sánchez-López et al. 
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Framework for evaluating usability problems: a case study low-cost interfaces 
for thermostats 

Ponce P., Peffer T., Molina A. 
Article 

When an evaluation for detecting usability problems is conducted in low-cost thermostat interfaces, 
several usability problems can show up in one evaluation, and sometimes results are difficult to 
interpret to correct those problems. If an expert is not implementing, evaluating, and analyzing the 
test, part of the information could be lost. In addition, designers of interfaces need support in order to 
provide the most important usability problems. On the other hand, it is important that consumers of 
low-cost thermostat interfaces use the interface in a correct manner to save energy and time when 
they are installing and programming the thermostat. Therefore, the usability problems must be 
eliminated in interfaces before the consumer uses the interface. Thus, the critical usability problems, 
which drive thermostats to a catastrophe usability problem in the interfaces, have to be found and 
solved during the design stage to get a successful interface design in the early stages. This paper 
presents a framework based on information from experts and consumers to solve usability problems. 
Moreover, it gives a structure and guidelines for designing and evaluating thermostat interfaces. This 
proposal assumes that it is possible to use information from experts and consumers for detecting and 
solving usability problems. The framework includes information from experts who rank the usability 
problems, and then this information is used to design the time on task and success rate evaluations 
for end users during the design process. © 2017, Springer-Verlag France. 
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From Manhattan to Tenochtitlán: identifying ethical commercial norms 

Good J., Vargas Montes P., Husted B.W., López de Mariscal B. 
Article 

Purpose: This paper aims to examine the sixteenth-century Nahua society of central Mexico to answer 
the question, what commercial ethical norms operated in the sixteenth-century Nahua society? After 
decades of trying, Western business models and managerial theories have not met expectations in 
terms of fostering a socially and environmentally sustainable future. Qualitatively different approaches 
are needed, and one way to find them is to look at business models, norms and practices that operated 
in societies that were isolated from Western influences. Design/methodology/approach: This paper 
contributes to efforts to find and analyze historical texts that include business practices. In particular, 
this study uses grounded theory techniques to examine the presence of ethical commercial norms in 
one of history’s foundational ethnographic texts, The Florentine Codex, a sixteenth-century study of 
Nahua society. Findings: This study identified six commercial ethical norms that structured Nahua 
commerce: “care for others,” “exercise prudence,” “tell the truth,” “be respectful of others,” “show 
reverence to the gods” and “be humble.” Confidence in these findings was enhanced by their 
“qualitative degrees of freedom,” whereby these norms were found to operate in other sectors of 
Nahua society. Originality/value: This study contributes to the literature by demonstrating ethical 
norms of commerce that can emerge in isolation from Western cultures; providing a rigorous and novel 
methodology for deriving norms from historical texts; and expanding knowledge of business practices 
beyond modern Western contexts. © 2018, Emerald Publishing Limited. 
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From Wall 1.0 to Wall 2.0: Graffiti, Social Media, and Ideological Acts  
of Resistance and Recognition Among Palestinian Refugees 

Li E.P.H., Prasad A. 
Article 

Writing as an ideological act of resistance and recognition among members of the socially 
disenfranchised has been engaged with in myriad contested political and cultural terrains. Historically, 
for Palestinian refugees living under conditions of Israeli occupation, expressions of resistance and 
recognition were visually and textually inscribed through provocative displays of graffiti on the very 
separatist wall erected by their occupiers. More recently, however, these acts have been 
(re)articulated through various forms of social media. We capture this phenomenon as being one 
dimension of transmedia storytelling, and specifically as a consolidation of, what we are calling here, 
Wall 1.0 and Wall 2.0. We argue that this consolidation has engendered significant implications for 
how ideological acts of resistance and recognition among disempowered subjects ought to be 
conceptualized. Indeed, this consolidation marks a necessary move in the contest over place from 
geographically constrained physical spaces to spreadable and editable digital spaces. In terms of 
theoretical contribution, it has illuminated how discursive political claims are transitioning from a state 
of temporality and attributed ownership to a state of permanence and coproduction. © 2018, © 2018 
SAGE Publications. 
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Frontal Fibrosing Alopecia Severity Index: A Trichoscopic Visual Scale That 
Correlates Thickness of Peripilar Casts with Severity of Inflammatory  

Changes at Pathology 

Martínez-Velasco M.A., Vázquez-Herrera N.E., Misciali C., Vincenzi C., Maddy A.J.,  
Asz-Sigall D., Tosti A. 

Article 

Background: Frontal fibrosing alopecia (FFA) is a scarring alopecia that mainly affects postmenopausal 
women characterized by recession of the frontotemporal hairline and eyebrow loss. Current 
techniques to assess FFA activity are limited and involve noninvasive tools that assess disease 
progression or an invasive technique such as scalp biopsies. However, since progression of FFA is very 
slow, it is very important to develop a noninvasive technique to assess disease activity to monitor 
treatment response. Objectives: To provide a standardized and objective method to assess FFA 
activity. Methods: We evaluated the correlation between trichoscopy and pathological features 
(degree of lymphocytic infiltration) in 20 dermoscopy-guided biopsies of FFA. At trichoscopy, we 
divided the severity of peripilar casts into 3 grades according to their thickness. To validate the 
trichoscopic visual scale, we showed the images to 7 dermatologists with interest in hair diseases. 
Concordance was assessed using the Kendall Tau-b concordance test. Results: A strong correlation 
between severity of peripilar casts at trichoscopy and degree of lymphocytic infiltrate was observed 
by the Kendall Tau-b test. Validation showed very good inter-and intraobserver agreement. 
Conclusion: The trichoscopic visual scale allows noninvasive assessment of scalp inflammation in FFA 
in different scalp regions and therefore provides optimal guidance for treatment. © 2018 S. Karger AG, 
Basel. 
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Full vehicle combinatory efficient damping controller:  
Experimental implementation 

Tudon-Martinez J.C., Vivas-Lopez C.A., Hernandez-Alcantara D., Morales-Menendez R., Sename O., 
Ramirez-Mendoza R.A. 

Article 

This paper presents an experimental validation of a new control design for semi-Active suspension 
systems, referred to as Combinatory quasi-Optimum Damping (COD) controller. This strategy is 
entirely based on vehicle measurements, is multiobjective, of low computational load, and can be 
implemented in real time. The validation was performed on a scaled vehicle 1:5, fully instrumented 
and equipped with Electro-Rheological dampers. First, a frequency-domain analysis is provided from a 
chirp road. Then, a five bumps test is considered for time-domain validation. Compared with passive 
suspensions, sky-hook, and ground-hook controls, the given results prove that the COD controller 
allows an almost optimum distribution between comfort and road holding. © 2017 IEEE. 
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Full-thickness neorectal prolapse after transanal transabdominal 
proctosigmoidectomy for low rectal cancer: a cohort study 

Guraieb-Trueba M., Helber A.R., Marks J.H. 
Article 

Aim: Transanal transabdominal proctosigmoidectomy (TATA) with a coloanal anastomosis is an 
alternative to abdominoperineal excision of the rectum (APR) for low rectal cancer. Neorectal prolapse 
is an unusual complication following TATA. This study aimed to determine the incidence of neorectal 
prolapse after TATA for low rectal cancer. Method: This cohort study was conducted in a tertiary 
referral colorectal centre. From a prospectively maintained database including 1093 patients treated 
for rectal cancer between 1984 and 2016 we identified those who underwent sphincter-preserving 
surgery. Data regarding the incidence, management and outcomes of neorectal prolapse were 
analysed. Results: A total of 409 patients were identified, of whom 185 underwent open surgery and 
224 a minimally invasive surgical procedure (MIS). All received neoadjuvant chemoradiation. Neorectal 
prolapse occurred in 4.6% (n = 19) with an incidence of 2.2% in the open and 6.7% in the MIS group (P 
= 0.023), with no difference between MIS techniques. There was one recurrence of neorectal prolapse 
(5.9%). The incidence of neorectal prolapse was higher in women (9.5%) than men (2.5%) (P = 0.011). 
There were no differences in local recurrence rates between the neorectal prolapse group (5.3%) and 
our population without prolapse (3.4%) (P = 0.79). Conclusion: Neorectal prolapse is a rare occurrence 
following minimally invasive sphincter-saving surgical procedures performed for rectal cancer. It 
appears to be more frequent in patients who undergo MIS procedures and in women. Colorectal 
Disease © 2018 The Association of Coloproctology of Great Britain and Ireland 

Guraieb-Trueba M., Helber A.R., Marks J.H., (2018). Full-thickness neorectal prolapse after transanal transabdominal 
proctosigmoidectomy for low rectal cancer: a cohort study. Colorectal Disease, Vol. 20, pp. 593-596. ISSN: 14628910



Fumonisins and their analogues in contaminated corn and its processed foods – 
A review 

Ponce-García N., Serna-Saldivar S.O., Garcia-Lara S. 
Article 

One of the food security problems faced worldwide is the occurrence of mycotoxins in grains and their 
foods. Fumonisins (FBs) are mycotoxins which are prevalent in corn (Zea mays L.) and its based foods. 
Their intake and exposure have been epidemiologically and inconclusively associated with 
oesophageal cancer and neural tube defects in humans, and other harmful health effects in animals. 
The toxic effects of FBs can be acute or chronic and these metabolites bioaccumulate mainly in liver 
and kidney tissues. Among FBs, fumonisin B1 (FB1) is the most relevant moiety although the ‘hidden’ 
forms produced after food thermal processes are becoming relevant. Corn is the grain most susceptible 
to Fusarium and FBs contamination and the mould growth is affected both by abiotic and biotic factors 
during grain maturation and storage. Mould counts are mainly affected by the grain water activity, the 
environmental temperature during grain maturation and insect damage. The abiotic factors affected 
by climatic change patterns have increased their incidence in other regions of the world. Among FBs, 
the hidden forms are the most difficult to detect and quantify. Single or combined physical, chemical 
and biological methods are emerging to significantly reduce FBs in processed foods and therefore 
diminish their toxicological effects. © 2018 Taylor & Francis Group, LLC. 
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Functional and nutritional replacement of gluten in gluten-free yeast-leavened 
breads by using β-conglycinin concentrate extracted from soybean flour 

Espinosa-Ramírez J., Garzon R., Serna-Saldivar S.O., Rosell C.M. 
Article 

The search of proteins that could act as both structural agents and nutritional enhancers in gluten free 
bread is still a challenge for the food industry. The present study evaluated the inclusion of 10% β-
conglycinin concentrate (βCC) extracted from defatted soybean flour to rice flour to improve the 
structure and protein quality of gluten-free yeast-leavened bread. βCC breadmaking performance was 
compared to vital gluten functionality. Batter pasting properties and bread characterization in terms 
of color, texture, image analysis, microstructure a, nd protein quality were assessed. βCC and gluten 
led to batters with higher peak viscosity and breakdown, although only βCC was able to increase the 
setback. The inclusion of 10% βCC in rice flour formulations led to breads with improved color 
parameters and protein quality. The texture properties of βCC breads did not present significant 
differences compared to vital gluten breads. The crumb analysis showed that βCC led to lower cell 
density with highest mean cell area. The micrographs showed that βCC was able to create a net-like 
structure similar to the one created by gluten, confirming that βCC is capable of acting as structuring 
agent and protein quality improver in gluten-free formulations. © 2018 Elsevier Ltd 
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Functionalization of SWCNTs with amine derivatives and comparative 
solubilization studies 

Kharissova O.V., Kharisov B.I., Leija Gutiérrez H.M. 
Article 

Single-walled carbon nanotubes (SWCNTs) were functionalized by means of a series of aromatic and 
heterocyclic amines (4-anisidine, 5-aminobenzene-1,3-dicarboxylic acid (5-aminoisophthalic acid), 1,3-
dimethyl-5-aminobenzene-1,3-dicarboxylate, dimethyl 5-aminoisophthalate, 4-aminopyridine, 2-
aminothiazole, 4-sulfanilamide) by two methods: acidic treatment and molten urea-assisted synthesis. 
The reactions products were characterized by scanning electron microscopy, transmission electron 
microscopy, Raman spectroscopy, and thermogravimetric analysis. The dispersion ability of several 
solvents (acetone, water, dimethylformamide, ethanol, toluene, and ethylene glycol) to “dissolve” the 
functionalized SWCNTs was determined for each product. The dispersion ability of the used solvents 
with respect to the functionalized SWCNTs was found to be considerably dependent on the nature of 
the solvent (in particular, its polarity), the organic compound used as the functionalizing agent, and, in 
a lesser account, on the functionalization method followed. © 2017, Springer Science+Business Media, 
LLC. 
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Fundamental incorporation of the density change during melting of a confined 
phase change material 

Hernández E.M., Otero J.A. 
Article 

The modeling of thermal diffusion processes taking place in a phase change material presents a 
challenge when the dynamics of the phase transition is coupled to the mechanical properties of the 
container. Thermo-mechanical models have been developed by several authors, however, it will be 
shown that these models only explain the phase transition dynamics at low pressures when the density 
of each phase experiences negligible changes. In our proposal, a new energy-mass balance equation 
at the interface is derived and found to be a consequence of mass conservation. The density change 
experienced in each phase is predicted by the proposed formulation of the problem. Numerical and 
semi-analytical solutions to the proposed model are presented for an example on a high temperature 
phase change material. The solutions to the models presented by other authors are observed to be 
well-behaved close to the isobaric limit. However, compared to the results obtained from our model, 
the change in the fusion temperature, latent heat, and absolute pressure is found to be greatly 
overestimated by other proposals when the phase transition is studied close to the isochoric regime. 
© 2018 Author(s). 
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Fundamentals of the new allocation formula of the Social Infrastructure in 
Mexico [Fundamentos de la nueva fórmula de asignación del Fondo de 

Aportaciones para la Infraestructura Social en México] 

Ibarra Salazar J. 
Article 

Background: The Social Infrastructure Fund (FAIS), created since 1998, is a conditional transfer 
distributed by the Mexican federal government between state and municipal governments to reduce 
poverty. The assignation formula used until 2013, distributed the Fund according to the relative 
poverty of each state in relation to the national poverty. This design did not generate the appropriate 
incentives to reduce poverty. Methods: Based on a principal-agent model, and explicitly 
acknowledging the informational asymmetry between the federal and sub national levels of 
government, in this paper we propose a formula to assign the Fund, which has two fundamental 
characteristics: the FAIS is distributed using the relative poverty of states / municipalities; and includes 
a component to avoid the perverse incentive of the formula used until 2013. Results: A mechanism is 
designed and used as the theoretical basis to construct a formula to assign the transfer. Conclusions: 
In order to achieve the proposed impact of the governmental programs financed with federal transfers, 
it is important to design and implement the mechanisms to align the incentives of the different 
governmental levels. 
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Gallstone ileus of the sigmoid colon caused by cholecystocolonic fistula:  
A case report 

Mauricio G.-U., David Eugenio H.-G., Enrique Q.-F. 
Article 

Introduction: A cholecystocolonic fistula (CCF) is a late complication following repeated episodes of 
chronic inflammation of the gallbladder in contact with the hepatic flexure, and it might cause a biliary 
ileus in the colon, causing an intestinal obstruction, and if left untreated, a life threatening disease. 
Presentation of case: a 49-year-old female patient presented with abdominal pain and bowel 
obstruction due to a gallstone impaction on the sigmoid colon as consequence of a cholecystocolonic 
fistula. An enterolithotomy was performed, and the patient evolved favorably. She was discharged 
without complications on the 5th Postoperative day (POD). Discussion: Clinical signs of CCF are usually 
minimal, and a preoperative diagnostic of CCF is rare, and it often presents with abdominal pain, 
nausea, vomiting, diarrhea, weight loss, and malabsorption. In the vast majority of patients presenting 
with CCF and biliary ileus, the stone is located within the sigmoid colon, accompanied with a 
concomitant disease at this point, with diverticulosis being the most common occurrence. Conclusion: 
A cholecystocolonic fistula with a gallstone colonic ileus must be suspected in an elderly, and female, 
patient presenting with cholelithiasis and with intestinal obstruction. Treatment should not be 
delayed, and correction of the intestinal obstruction ought to be the basis of the treatment. © 2018 
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Game theory applied to transportation systems in Smart Cities: analysis of 
evolutionary stable strategies in a generic car pooling system 

Hernández R., Cárdenas C., Muñoz D. 
Article 

Game theory is a branch of mathematics that deals with the analysis of competitive situations in which 
the outcome of the participants critically depends on the actions of other participants. Popular fields 
of application include economics and finance, business, military, politics and biology, and more 
recently it has been applied to several aspects related to networks and Intelligent Transportation 
Systems. Transportation issues play a major role in big cities under the Smart City paradigm, being 
transportation systems challenged to be more efficient. One approach to attack this situation is the 
obvious improvement of infrastructure with the use of information and communication technologies 
(i.e., with the aid of advances in networks and electronics). However, the obvious constraints found 
under this line are the technological barriers that limit the efficiency of such transportation systems, 
especially in big cities that are not necessarily technologically developed. For this cases, there is 
another approach which take people into account in cooperative solutions such as car sharing 
programs in any of its forms (e.g. car sharing, ride sharing or car pooling). In this paper, we model and 
asses a generic car pooling system using game theory. We analyze how and when the Nash Equilibrium 
is achieved with both pure and mixed strategies. Furthermore, conditions for the program to have an 
evolutionary stable strategy are studied and conclusions are drawn from this analysis in terms of payoff 
variables such as profits, incentive expenses and operational costs, remarking the importance of formal 
approaches to support the decision-making process that industry practitioners, the government 
and/or citizens deal with in cooperative programs such as car pooling systems. © 2017, Springer-Verlag 
France. 
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General formula for bi-aspheric singlet lens design free of spherical aberration 

González-Acuña R.G., Chaparro-Romo H.A. 
Article 

In this paper, we present a rigorous analytical solution for the bi-aspheric singlet lens design problem. 
The input of the general formula presented here is the first surface of the singlet lens; this surface must 
be continuous and such that the rays inside the lens do not cross each other. The output is the 
correcting second surface of the singlet; the second surface is such that the singlet is free of spherical 
aberration. © 2018 Optical Society of America. 
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Generalization of the axicon shape: The gaxicon 

Gonzalez-Acuña R.G., Guitiérrez-Vega J.C. 
Article 

We generalize the shape of the traditional axicon by analytically finding the function of the output 
surface when the input surface is not flat but an arbitrary continuous function that possesses rotational 
symmetry. Several illustrative examples are presented and tested using ray tracing techniques without 
the paraxial approximation. © 2018 Optical Society of America. 
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Genes differentially expressed in broccoli as an early and late response  
to wounding stress 

Torres-Contreras A.M., Senés-Guerrero C., Pacheco A., González-Agüero M., Ramos-Parra P.A., 
Cisneros-Zevallos L., Jacobo-Velázquez D.A. 

Article 

The plant wound-response is a complex process that generates changes in physiological, biochemical, 
and genetic mechanisms. The objective of the present study was to increase our understanding of the 
genetic wound-response of broccoli (Brassica oleracea L.) as an early (1 h) and late response (9 h) to 
two different wounding intensities (florets and chops) through transcriptome analysis by RNA-Seq. 
Chops generated the highest differential expression at both, early and late response; in the early 
response, genes that showed the highest upregulation were those involved in jasmonic acid 
biosynthesis and phenylpropanoid pathway, whereas in the late response those involved in amino acid 
and indolyl glucosinolate biosynthesis were upregulated. Likewise, in florets, only a few genes involved 
in the phenylpropanoid pathway were induced, mainly in the early response. The information 
generated will help to elucidate effective strategies leading to the enhancement of nutraceutical 
characteristics and shelf-life stability of fresh-cut broccoli products. © 2018 Elsevier B.V. 
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Genetic manipulation of microalgae for the production of bioproducts 

Vazquez-Villegas P., Torres-Acosta M.A., Garcia-Echauri S.A., Aguilar-Yanez J.M.,  
Rito-Palomares M., Ruiz-Ruiz F. 

Article 

Microalgae have been used during the past four decades in the Bio-industries for the production of 
high added value products and development of useful approaches with environmental applications. 
The fast growing rate, simple growth requirements and using sunlight as the major source of energy 
are the key factors for usage of algae. In the past 15 years, a considerable progress has been made 
regarding the use of microalgae for production of proteins, nutraceuticals, food supplements, 
molecular tags for diagnostics and fixation of greenhouse gases. Nevertheless, genetic manipulation 
of microalgae still remains a fairly un-explored area which could boost the production of bioproducts. 
It is anticipated that in the near future use of microalgae will revolutionize its applications in diverse 
industries. The aim of this work is to present a critical review on potential of microalgae for the 
production of high-added value molecules, their practical applications, and the role of genetic 
engineering in its utilization as a unique niche in industry. In addition, current challenges within 
synthetic biology approaches are discussed. © 2018 Frontiers in Bioscience. All rights reserved. 
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Genomic insights into Mycobacterium simiae human colonization 

Steffani-Vallejo J.L., Brunck M.E., Acosta-Cruz E.Y., Montiel R., Barona-Gómez F. 
Article 

Mycobacterium simiae (Karassova V, Weissfeiler J, Kraszanay E, Acta Microbiol Acad Sci Hung 12:275-
82, 1965) is a slow-growing nontuberculous Mycobacterium species found in environmental niches, 
and recently evidenced as an opportunistic Human pathogen. We report here the genome of a clinical 
isolate of M. simiae (MsiGto) obtained from a patient in Guanajuato, Mexico. With a size of 
6,684,413bp, the genomic sequence of strain MsiGto is the largest of the three M. simiae genomes 
reported to date. Gene prediction revealed 6409 CDSs in total, including 6354 protein-coding genes 
and 52 RNA genes. Comparative genomic analysis identified shared features between strain MsiGto 
and the other two reported M. simiae genomes, as well as unique genes. Our data reveals that M. 
simiae MsiGto harbors virulence-related genes, such as arcD, ESAT-6, and those belonging to the 
antigen 85 complex and mce clusters, which may explain its successful transition to the human host. 
We expect the genome information of strain MsiGto will provide a better understanding of infective 
mechanisms and virulence of this emergent pathogen. © 2018 The Author(s). 
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Genotypic and phenotypic factors influencing drug response in Mexican 
patients with type 2 Diabetes Mellitus 

Sanchez-Ibarra H.E., Reyes-Cortes L.M., Jiang X.-L., Luna-Aguirre C.M., Aguirre-Trevino D., Morales-
Alvarado I.A., Leon-Cachon R.B., Lavalle-Gonzalez F., Morcos F., Barrera-Saldaña H.A. 

Article 

The treatment of Type 2 Diabetes Mellitus (T2DM) consists primarily of oral antidiabetic drugs (OADs) 
that stimulate insulin secretion, such as sulfonylureas (SUs) and reduce hepatic glucose production 
(e.g., biguanides), among others. The marked inter-individual differences among T2DM patients' 
response to these drugs have become an issue on prescribing and dosing efficiently. In this study, 
fourteen polymorphisms selected from Genome-wide association studies (GWAS) were screened in 
495 T2DM Mexican patients previously treated with OADs to find the relationship between the 
presence of these polymorphisms and response to the OADs. Then, a novel association screening 
method, based on global probabilities, was used to globally characterize important relationships 
between the drug response to OADs and genetic and clinical parameters, including polymorphisms, 
patient information, and type of treatment. Two polymorphisms, ABCC8-Ala1369Ser and KCNJ11-
Glu23Lys, showed a significant impact on response to SUs. Heterozygous ABCC8-Ala1369Ser variant 
(A/C) carriers exhibited a higher response to SUs compared to homozygous ABCC8-Ala1369Ser variant 
(A/A) carriers (p-value = 0.029) and to homozygous wild-type genotypes (C/C) (p-value = 0.012). The 
homozygous KCNJ11-Glu23Lys variant (C/C) and wild-type (T/T) genotypes had a lower response to 
SUs compared to heterozygous (C/T) carriers (p-value = 0.039). The screening of OADs response related 
genetic and clinical factors could help improve the prescribing and dosing of OADs for T2DM patients 
and thus contribute to the design of personalized treatments. © 2018 Sanchez-Ibarra, Reyes-Cortes, 
Jiang, Luna-Aguirre, Aguirre-Trevino, Morales-Alvarado, Leon-Cachon, Lavalle-Gonzalez, Morcos and 
Barrera-Saldaña. 
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Geraniin is a diuretic by inhibiting the Na+-K+-2Cl- cotransporter NKCC2 

Moreno E., Gayosso J.A., Montejano J.R., Almaguer G., Vázquez N., Cruz C., Mercado A.,  
Bobadilla N.A., Gamba G., Sierra A., Ramírez V. 

Article 

Geranium seemannii Peyr is a perennial plant endemic to central Mexico that has been widely used 
for its diuretic effect, but the responsible compound of this effect is unknown as well as the mechanism 
by which the diuretic effect is achieved. Geraniin is one of the compounds isolated from this kind of 
geranium. This study was designed to determinate whether geraniin possesses diuretic activity and to 
elucidate the mechanism of action. Geraniin was extracted and purified from Geranium seemannii 
Peyr. Male Wistar rats were divided into four groups: 1) Control, 2) 75 mg/kg of geraniin, 3) 20 mg/kg 
of furosemide, and 4) 10 mg/kg of hydro-chlorothiazide. Each treatment was administered by gavage 
every 24 h for 7 days. The urinary excretion of electrolytes and the fractional excretion of sodium 
(FENa) were determined. To uncover the molecular target of geraniin, Xenopus laevis oocytes were 
microinjected with cRNAs encoding the Na+ -Cl- cotransporter (NCC) and the Na+ -K+ -2Cl- 
cotransporter NKCC2 to functionally express these cotransporters. Geraniin significantly increased 
diuresis, natriuresis, and calciuresis to a similar extent as was observed in the furosemide-treated rats. 
Consistent with the furosemide-like effect, in X. laevis oocytes, geraniin significantly reduced the 
activity of NKCC2, with no effect on NCC activity. In contrast to furosemide, the effect of geraniin on 
NKCC2 was irreversible, apparently due to its inhibitory effect on heat shock protein 90. Our 
observations suggest that geraniin could have a potential role in the treatment of hypertension or 
edematous states. © 2018 American Physiological Society. All rights reserved. 
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Global Markets and the Role of Geographical Proximity in Mexico's 
Employment Growth 

Flores M., Medellín S., Villarreal A. 
Article 

In the context of greater economic integration with global markets and structural economic reforms, 
this paper analyses regional and sectoral employment growth dynamics in Mexican states between 
2004 and 2014. The methodology is based on spatial shift-share analysis that explicitly considers 
interregional interactions in employment while assessing potential spillover effects arising from spatial 
interactions among states and industrial sectors. The results suggest a competitive effect from some 
industries—such as those related to science and specialized suppliers, intensive scale industries and 
dominated providers—which led to the formation of industrial corridors of neighboring states that 
connect the central region with the northeast region of the country. It was also found that proximity 
to states such as Nuevo Leon, Queretaro, Guanajuato, San Luis Potosi, and Puebla has positively 
influenced neighboring states in terms of employment growth rates. The results also support the 
argument of some sort of de-concentration of economic activity in the capital, Mexico City, toward 
neighboring states. © 2018 Wiley Periodicals, Inc 
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Grandes datos, grandes desafíos para las ciencias sociales 

Rocha M.E.M. 
Article 

This paper analyzes the current debate on Big Data in the Social Sciences, emphasizing certain 
epistemological discussions about its possible utility for the understanding of the social. The rhetoric 
about data as a source of value is analyzed as well as certain methodological proposals to explore social 
problems through the analysis of these social constructs. It is argued that this novel quantitative twist 
requires ethical treatment on the part of social scientists, a new scientific practice, but above all an 
objective view that will reveal its usefulness in understanding social phenomena. © 2018. Universidad 
Nacional Autónoma de México-Instituto de Investigaciones Sociales. 
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Green growth planning: A multi-factor energy input-output analysis  
of the Canadian economy 

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

Incorporating socioeconomic and environmental considerations into energy decisions is necessary 
when tackling climate change and accelerating green growth. In this work, we propose a novel 
extension of the multi-factor energy input-output model to support evidence-informed energy policy-
making and green growth planning through the introduction of eight different multipliers and two 
green growth indexes. We demonstrate the approach through application at the national scale in 
Canada. In particular, we quantitatively assess the extent to which changes in final demand impact the 
domestic and imported primary (and renewable) energy flows, CO2 emissions, economic expansion, 
and energy job earnings. The results point to a potential path of green growth in Canada, prioritizing 
activities that generate economic and job growth at minimal environmental pressure (i.e., fewer CO2 
emissions). Economic activities that are critical for stimulating green growth in the short to medium 
run are identified, and recommendations are made regarding a longer structural change path for 
improving the supply chains of other economic activities. This work provides insights to decision-
makers seeking strategies (e.g., policy reforms or targeted public expenditure strategies) to accelerate 
green growth planning on a national scale. © 2018 Elsevier B.V. 
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Grid-Voltage-Oriented Sliding Mode Control for DFIG Under Balanced and 
Unbalanced Grid Faults 

Villanueva I., Rosales A., Ponce P., Molina A. 
Article 

Doubly fed induction generators (DFIGs) are widely used in variable-speed wind turbines. Despite the 
well-accepted performance of DFIGs, these generators are highly sensible to grid faults. Hence, the 
presence of grid faults must be considered in the design of any control system to be deployed on DFIGs. 
Sliding mode control (SMC) is a useful alternative for electric machinery control since SMC offers fast 
dynamic response and less sensitivity to parameter variations and disturbances. Additionally, the 
natural outputs of SMC are discontinuous signals allowing direct switching of power electronic devices. 
In this paper, a grid-voltage-oriented SMC is proposed and tested under low voltage grid faults. Unlike 
other nonmodulated techniques such as direct torque control, there is not a necessity of modifying 
the controller structure for withstanding low depth voltage dips. For stator natural flux cancelation, 
the torque and reactive power references are modified to inject a demagnetizing current. Simulation 
results demonstrate the demagnetization of the natural flux component as well as a robust tracking 
control under balanced and unbalanced voltage dips. © 2018 IEEE. 
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Groundwater flow processes and human impact along the arid US-Mexican 
border, evidenced by environmental tracers: The case of tecate, Baja California 

Mahlknecht J., Daessle L.W., Esteller M.V., Torres-Martinez J.A., Mora A. 
Article 

With the increasing population, urbanization and industry in the arid area of Tecate, there is a 
concomitant increase in contaminants being introduced into the Tecate River and its aquifer. This 
contamination is damaging the usable groundwater supply and making local residents and commercial 
enterprises increasingly dependent on imported water from the Colorado River basin. In this study we 
apply a suite of chemical and isotopic tracers in order to evaluate groundwater flow and assess 
contamination trends. Groundwater recharge occurs through mountain-block and mountain-front 
recharge at higher elevations of the ranges. Groundwater from the unconfined, alluvial aquifer 
indicates recent recharge and little evolution. The increase in salinity along the flow path is due to 
interaction with weathering rock-forming silicate minerals and anthropogenic sources such as urban 
wastewater, residual solids and agricultural runoff from fertilizers, livestock manure and/or septic 
tanks and latrines. A spatial analysis shows local differences and the impact of the infiltration of 
imported waters from the Colorado River basin. The general trend of impaired water quality has 
scarcely been documented in the last decades, but it is expected to continue. Since the groundwater 
system is highly vulnerable, it is necessary to protect groundwater sources. © 2018 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Grupo Virtual de escritura académica: Una e-innovación para impulsar la 
publicación científica 

Guzmán S.M., Gómez-Zermeño M.G. 
Article 

This article presents the case study of a virtual group of academic writing aimed at developing scientific 
articles. The group included graduate students in education and a professional editor, in a private 
Mexican university. The results, obtained from a questionnaire and a rubric for evaluation, show the 
participants' perceptions at the levels of reaction and learning, as well as observations on performance 
and outcomes. The conclusion is that a virtual group of academic writing can contribute to developing 
the academic writing of graduate students in education for publishing academic articles; also 
presented is the information and communications technology that can support this type of 
communities. © Copyright 1996-2018 por COMIE A.C. Todos los derechos reservados. 
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Guided wave sensor for simple digital communication through an oil industry 
multi-wire cable 

Trane G., Mijarez R., Guevara R., Baltazar A. 
Article 

This work presents the proprietary design and implementation of a lead zirconate titanate (PZT) sensor 
for simple digital transmission and reception of guided waves using a high-temperature and corrosion-
resistant multiple-wire 1K22 MP-35N cable as a communication channel. These cables are commonly 
used in the hostile oil and gas borehole environments of the petroleum industry. The sensor design 
involves electrical/mechanical coupling, instrumentation and casing. The PZT guided wave transmitter 
instrumentation includes a microcontroller-based pulse position modulator, a signal booster, a PZT-5H 
crystal and a 9 V battery. The receiver sensor consists of a PZT-5H crystal, an amplifier and a real-time 
digital signal processing (RT DSP) and data acquisition module connected to a personal computer. 
Dispersion curves were obtained using Disperse software and a simplified model of the cable. Dynamic 
linear 3D finite element modelling of the sensor was performed to support the correct frequency 
selection. To evaluate the sensor design, the transmitter generated 60 kHz guided wave pulse position 
modulation (PPM) energy packages. Experimental tests were conducted in the laboratory using 1 m 
and 10 m cables. The results showed that, although there was significant dispersion and there were 
multiple mode excitations of the transmitted pulses, the system correctly identified 10-bit frames of 
guided wave PPM-encoded information. © 2018 British Institute of Non-Destructive Testing. All rights 
reserved. 
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Guidelines on the application of the clinical practice guideline on low back pain 
[Directrices en la aplicación de la guía de práctica clínica en la lumbalgia] 

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 
© 2018 Mexican Academy of Surgery. All rights reserved. 
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H∞ Observer for Damper Force in a Semi-Active Suspension 

Vela A.E., Alcántara D.H., Menendez R.M., Sename O., Dugard L. 
Article 

An H∞ observer for the Semi-Active (SA) force of an Electro-Rheological (ER) damper in a Quarter of 
Vehicle (QoV) model is proposed. This robust observer is designed in the H∞ framework to minimize 
the effect of the unknown road disturbance on the force estimation and includes the damper 
nonlinearities and its dynamic behavior. Simulation and experimental rig tests results using a 1/5 scale 
car using easily accessible measurements for the observer, such as acceleration sensors, which are 
relatively cheap and easy to implement in a real environment. The estimated damper force could be 
used in a state feedback control strategy to improve comfort and road holding performance of a 
vehicle with a reduced number of sensors. © 2018 
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He impact of banking and external sectors on Mexican agriculture  
in the period 1995-2015 

Benavides-Perales G., Tellez-Leon I.E., Venegas-Martinez F. 
Article 

Mexican agricultural production has been characterised by a lack of dynamism in recent years and is 
losing ground in terms of GDP. This may reflect the lack of funding from commercial and development 
banks. This research aims at studying the dynamics of the agriculture sector through econometric 
analysis using Vector Autoregressive (VAR) and Vector Error Correction (VEC) models in order to 
examine the short- and long-run relationships among agricultural production, terms of trade (ratio of 
agricultural prices and general price level), agricultural exports and lending from commercial and 
development banks. The main empirical findings, contrary to what was expected, is that even though 
there was a precarious level of funding from the banking sector, credit from commercial banking was 
higher than that from development banking in the last decades. Further, relative prices were found to 
have a negative relationship with agricultural exports, showing the importance of the external sector 
in agriculture. © 2018, Agricultural Economics. All Rights reserved. 
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Heat transfer model for thermal performance analysis of parabolic trough solar 
collectors using nanofluids 

Tagle-Salazar P.D., Nigam K.D.P., Rivera-Solorio C.I. 
Article 

The parabolic trough solar collector is one of the most frequently used technologies in solar 
concentrating applications. Several studies on the thermal modelling of these collectors have been 
reported in the literature, most commonly using water and thermal oils. This paper presents a thermal 
model of parabolic trough solar collectors for heating applications using nanofluid as heat transfer 
fluid. The thermal model is based on a thermal resistance circuit to obtain the heat fluxes through the 
surfaces of the receiver. The advantages, limitations, and assumptions of the model are described in 
detail. The Engineering Equation Solver was used as software to simulate the model. Furthermore, 
heat transfer experiments were performed on a parabolic collector fabricated by a local enterprise. 
The experiments were performed over a range of process parameters using alumina-water nanofluid 
as heat transfer fluid. Model predictions were found to be in good agreement with the experimental 
results obtained in the present study. © 2018 Elsevier Ltd 
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Her-2 positive mucinous carcinoma breast cancer, case report 

Garcia Hernandez I., Canavati Marcos M., Garza Montemayor M., Lopez Sotomayor D., Pineda Ochoa 
D., Gomez Macias G.S. 

Article 

Introduction Mucinous carcinoma is a variant of invasive breast carcinomas that accounts for 2% of 
them and has a better prognosis in contrast to the non-specific invasive carcinoma. They regularly are 
positive for estrogen and progesterone receptors and, generally, they do not overexpress HER2. When 
HER2 is positive, the first line treatment is trastuzumab; although the resistance is 52–89% for the non-
specific carcinoma, it has been described just once in mucinous carcinoma. Case summary A 48-year-
old female presented with a lump in her right breast and after a biopsy, it was diagnosed as mucinous 
carcinoma in the core biopsy and surgical resection, with positive hormone receptors and HER2 
positive (3+) in 100% of the tumor cells. She was treated with neoadjuvant chemotherapy based on 
trastuzumab and pertuzumab with no pathological response. Discussion There are few pure mucinous 
carcinomas positive for HER2. Mucinous carcinomas are positive for HER2 account for less than 5% of 
invasive ductal carcinoma. Furthermore, our case was resistance to chemotherapy. Most mucinous 
carcinomas test negative for HER2, so they usually would not be treated with trastuzumab, in this case 
because the expression of HER2 in the biopsies we initiated it. Conclusion It's important to know that 
cases of mucinous carcinoma positive for HER2 exist and to be aware of the clinical problems that they 
may present: resistance to trastuzumab. Also, we need to understand the responsible mechanisms of 
this resistance and use immunohistochemistry for MUC which may predict it. © 2017 

Garcia Hernandez I., Canavati Marcos M., Garza Montemayor M., Lopez Sotomayor D., Pineda Ochoa D., Gomez Macias 
G.S., (2018). Her-2 positive mucinous carcinoma breast cancer, case report. International Journal of Surgery Case Reports, 
Vol. 42, pp. 242-246. ISSN: 22102612



Heterologous expression of phaC2 gene and poly-3-hydroxyalkanoate 
production by recombinant Cupriavidus necator strains using canola  

oil as carbon source 

Valdés J., Kutralam-Muniasamy G., Vergara-Porras B., Marsch R., Pérez-Guevara F.,  
López-Cuellar M.R. 

Article 

Many heterologous transformation studies have been carried out using the Cupriavidus necator PHB−4 
strain to investigate the expression characteristics of various polyhydroxyalkanoate (PHA) synthase 
enzymes. In this study, we generated a recombinant C. necator PHB−4 strain by transforming a plasmid 
(pMRC03) harbouring the synthetic phaC2 gene of Pseudomonas putida CA-3. Under conditions 
favourable for expression of the phaC2 P.put CA-3 gene, canola oil was used as carbon source for the 
synthesis of PHAs. The expressed synthase polymerised monomers of 3-hydroxybutyrate (3-HB), 3-
hydroxyvalerate (3-HV) and 3-hydroxyhexanoate (3-HHx) in the recombinant C. necator PHB−4 
(pMRC03) strain. We then co-expressed the phaC2P.put CA-3 gene with the native phaC1C.ne gene in 
wild type Cupriavidus necator H16 (C. necator H16 (pMRC03)). This co-expression produced a PHA 
blend of 3-HB, 3-HV, 3-HHx and 3-hydroxyoctanoate (3-HO) monomers in the presence of canola oil. 
Gas chromatography analysis revealed the presence of 94 mol% 3-HB, 1 mol% 3-HV, 4 mol% 3-HHx and 
1 mol% 3-HO in a tetra-polymer. Thus, we confirmed that a synthetic phaC2 gene encoding the 
synthase enzyme is functionally active with substrates ranging from short to medium chain length 
PHAs. © 2017 Elsevier B.V. 
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High Hydrostatic Pressure and Mild Heat Treatments for the Modification of 
Orange Peel Dietary Fiber: Effects on Hygroscopic Properties and Functionality 

Tejada-Ortigoza V., Garcia-Amezquita L.E., Serna-Saldívar S.O., Martín-Belloso O., Welti-Chanes J. 
Article 

Fruit by-products, such as orange peels, are non-conventional sources of dietary fiber (DF) suitable for 
developing food ingredients with novel applications. Orange peels were processed at 600 MPa (come 
up time–CUT, 2, 5, 10, or 20 min) and two temperatures (55 or 70 °C) with the aim to study changes in 
total (TDF), soluble (SDF), and insoluble (IDF) dietary fiber contents, water-/oil-holding capacity 
(WHC/OHC), solubility, swelling capacity (SC), pH, tap density, and hygroscopic properties. Increments 
of 1.9 times on the SDF content were observed after HHP treatment at 55 and 70 °C, compared to the 
untreated sample content (7.17% dw). Constant values of TDF (51.2–54.6% dw) suggested the 
significant conversion of assayable IDF to SDF. An increase on SC (6.5%) and OHC (20.1%) values were 
observed in samples treated with CUT at 70 and 55 °C, respectively. Compared to control samples, HHP 
(55 °C/5 min) exerted changes on moisture isotherms expressed as relative water sorption content. 
HHP improved the adsorption and desorption water retention of samples in the 0.1–0.93 aw range 
studied. Results indicate that HHP combined with heat treatment has potential to modify the 
functionality of orange peels with short processing times. © 2017, Springer Science+Business Media, 
LLC. 
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High hydrostatic pressure inactivation and recovery study of Listeria innocua 
and Saccharomyces cerevisiae in pitaya (Stenocereus pruinosus) juice 

Quiroz-González B., Rodríguez-Martínez V., García-Mateos M.D.R., Torres J.A., Welti-Chanes J. 
Article 

The high hydrostatic pressure (HHP) inactivation of Listeria innocua and Saccharomyces cerevisiae was 
investigated in pitaya juice subsequently stored 15 d under refrigeration to assess recovery. Juice 
inoculated to 7.6 ± 0.4 or 7.3 ± 0.3 log10 (CFU mL−1) of L. innocua or S. cerevisiae, respectively, was 
treated at 400 to 600 MPa for 7.6 to 15 min (Tinitial = 19.5 ± 2.8 °C and Tmax = 34.6 ± 2.0 °C) following 
a Response Surface Design. Come-up time (CUT), defined as pressure release 1 s after reaching 
pressure set-point, was also evaluated. After a 400 MPa CUT treatment, no viable S. cerevisiae 
survivors were observed. Treatments at 550 and 600 MPa for 16 and 12 min, respectively, achieved L. 
innocua reductions exceeding 5-log10. No viable S. cerevisiae were observed when treated juice was 
stored at 4 ± 1 °C for up to 15 d. HHP appears a viable nonthermal alternative to produce a 
microbiologically safe and stable pitaya juice. © 2018 Elsevier Ltd 
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High pressure processing (HPP) and in-situ nisin biosynthesis by lactococcus 
lactis: A hurdle approach to improve listeria spp. Inactivation in bovine milk 

[Combinación de alta presión hidrostática (APH) y nisina sintetizada in-situ por 
lactococcus lactis 

Alcántara-Zavala A.E., Serment-Moreno V., Velázquez-Lugo K.I., García-Alméndarez B.E.,  
Welti-Chanes J., Regalado-González C. 

Article 

Cold pasteurization of raw milk may be achieved by combining high pressure processing (HPP) with 
other (a)biotic factors. In this study, a combined approach involving HPP and biopreservation by in-situ 
nisin synthesis was evaluated. UHT and raw bovine milk were inoculated with Listeria innocua and 
treated with HPP (350-600 MPa), or HPP+nisin synthesized in-situ by Lactococcus lactis Rif L+ (LUQ2). 
HPP treatments of commercial UHT milk yielded two decimal reductions (S VHPP = 2 log10 reductions) 
of L. innocua with 550 MPa/3min, while the HPP+nisin approach yielded &lt;10 cfu ml−1 under the 
same pressure-time conditions. Native Listeria monocytogenes was found in raw milk (~102 cfu ml−1) 
and the total Listeria spp. counts increased to ~109 cfu ml−1 with the L. innocua inoculum. HPP milk 
pasteurization (SVHPP &gt; 5 log10, aerobic plate count; &lt;1 cfu ml−1, Listeria spp.) was viable by 
using 600 MPa/12 min, whereas HPP+nisin resulted in milk pasteurization at holding times between 6 
and 9 min for the same pressure level. Furthermore, LUQ2 synthesized 9.75±0.54 IU ml−1 of nisin, 
which is below the FAO/WHO limit (500 IU g−1) suggesting that the promising HPP+nisin approach 
could be optimized to pasteurize milk at lower pressure levels and/or shorter pressure holding times. 
© 2018, Universidad Autonoma Metropolitana Iztapalapa. All rights reserved. 
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High-fidelity simulation in pathophysiology courses with medical students 
[Simulación de Alta Fidelidad en Cursos de Fisiopatología con Estudiantes de 

Medicina] 

Segura-Azuara N.D.L.Á., Eraña-Rojas I.E., López-Cabrera M.V. 
Article 

Introduction: Simulations make it possible to acquire various skills in a risk-free environment. The 
objective of this study was to assess medical studentś performance in a simulation-enriched learning 
scenario in renal disease. Methods: 2 renal scenarios were designed for implementation in high-fidelity 
simulations, using a rubric to assess small student teams’ performance. Good Judgment Debriefing was 
used as feedback to the students, once the simulation had ended. Finally, students then completed a 
self-evaluation of their performance. Results: 54 students voluntarily participated in this study. 
Student teams performed the best in communication, collaboration and understanding of 
pathophysiology skills. Conclusions: Communication skills are of great importance in the medical field, 
both with healthcare team as with the patient. Students must strengthen their performance in therapy 
implementation and differential diagnoses before entering clinical rotations. This activity allows deep 
reflection and analysis of specific area performance, which can augment confidence on those where 
performance is high; and identify weakness areas that will lead to designing new activities to 
strengthen them. © 2018 Elsevier España, S.L.U. 
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High-power ultrasound as pre-treatment in different stages of soymilk 
manufacturing process to increase the isoflavone content 

Morales-de la Peña M., Martín-Belloso O., Welti-Chanes J. 
Article 

Ultrasound (US) was applied as a pre-treatment in hydrated soybeans (HSB) and soybean slurry (SBS) 
during soymilk elaboration process to evaluate the feasibility of increasing the isoflavone content (IC) 
in the resultant soymilk. A predictive model and optimum US processing conditions were obtained by 
response surface methodology (RSM) using a three-level-three-factor Box-Behnken statistical design 
(BBD) in which US amplitude (50, 75, and 100%), temperature (30, 45, and 60 °C), and time (20, 40, 
and 60 min) were selected as independent variables. Most of the US treatments applied in the HSB or 
SBS caused a significant increase (3–62%) in the total IC of the obtained soymilks over the control 
soymilk (6.97 mg/100 mL). However, the IC of the resultant soymilks from sonicated HSB (11.38 
mg/100 mL) was significantly higher than that in soymilk prepared from US-treated SBS (8.66 mg/100 
mL). Experimental data were fitted into a 2nd-order-polynomial model and processing parameters 
were optimized (100% amplitude, 30 °C, 20 min) to get the highest predicted and experimental IC, 
11.38 and 12.8 mg/100 mL, respectively. These results indicated that US is a potential technology that 
could be implemented during soymilk manufacturing processing as pre-treatment of HSB to obtain 
soymilk with high isoflavone content and consequently better functionality. © 2018 Elsevier B.V. 
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Horseradish peroxidase immobilization by copolymerization into cross-linked 
polyacrylamide gel and its dye degradation and detoxification potential 

Bilal M., Rasheed T., Iqbal H.M.N., Hu H., Wang W., Zhang X. 
Article 

Owing to the ever-increasing environmental and health impacts associated with the discharge of dye-
based effluents, effective remediation of industrial waste have become a top priority for the 
industrialists and environmental fraternity, around the world. Plant-based peroxidases represent a 
suitable bio-remediating agent for the effective treatment of original dyes or dye-based colored 
wastewater effluents. In the present study, horseradish peroxidase was immobilized by 
copolymerization into cross-linked polyacrylamide gel and investigated its potential for the 
degradation and detoxification of an azo dye, methyl orange. In the presence of N, N′-
methylenebisacrylamide as a cross-linker, polyacrylamide gel at 10% concentration furnished >80% of 
immobilization yield. The surface morphology of the control (free enzyme) and immobilized enzyme, 
i.e., horseradish peroxidase cross-linked polyacrylamide gel was characterized using scanning electron 
microscopy. The high yielded horseradish peroxidase cross-linked polyacrylamide gel concentration, 
i.e., 10% was used to develop a packed bed reactor and exploited for dye degradation and 
detoxification purposes. A noteworthy level (>90%) of dye degradation was recorded after 
polyacrylamide gel cross-linked horseradish peroxidase-catalyzed reaction in a packed bed bioreactor. 
The biodegradation was further assessed by Fourier-transform infrared spectral analysis. The acute 
toxicity assays demonstrated that enzyme-based bio-degradation might be used effectively for large-
scale environmental remediation of dyes and dyes containing wastewater effluents. © 2018 Elsevier 
B.V. 
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HPLC Method for Quantification of Caffeine and Its Three Major Metabolites  
in Human Plasma Using Fetal Bovine Serum Matrix to Evaluate  

Prenatal Drug Exposure 

Lopez-Sanchez R.D.C., Lara-Diaz V.J., Aranda-Gutierrez A., Martinez-Cardona J.A., Hernandez J.A. 
Article 

Caffeine is recognized as the first-line therapeutic agent for apnea of prematurity. The dosage regimen 
is 10 mg/kg loading dose and 2.5 mg/kg maintenance dose. However, the plasma concentration 
achieved, not always, is therapeutically useful. It makes necessary to increase the doses to reach 
plasma concentration up to 30 or 35 μg/mL or even higher to attain therapeutic effect. To study why 
neonates have these differences, and whether these effects are linked to prenatal caffeine exposure, 
we had to develop an analytical method for an accurate measurement of caffeine and metabolites 
concentration. The analysis was carried out using fetal bovine serum (FBS) as biological matrix in a 
high-performance liquid chromatography with an ultraviolet detector method. This method allows 
acceptable chromatographic resolution between analytes in 15 minutes. It was validated and proved 
to be linear in the 0.1-40 μg/mL range for caffeine, paraxanthine, theobromine, and theophylline in 
the same chromatographic analysis. Accuracy for quality control samples for intra- and interday assays 
was ranged from 96.5 to 105.2% and 97.1 to 106.2%. Precision had CV no more than 10% in all 
concentration levels for all analytes. No differences were observed between quantification in human 
and FBS. This method was applied to quantify plasma drug concentration in mothers and their 
newborns in a Mexican northeast population. In our study, we confirmed self-reported caffeine 
maternal intake in 85.2% (n=23); meanwhile, in their newborn's plasma, it was detected only in 78% 
(n=21). Caffeine plasma concentrations in mother and newborn had a linear relationship, and no 
differences were observed between groups (mothers versus children). These results suggest that our 
analytical method and substitution of biological matrix was linear, precise, and accurate for caffeine 
quantification and could be used for measuring prenatal exposure and let us to study, in the future, 
concentration differences observed during apnea clinical treatment. © 2018 Rosa del Carmen Lopez-
Sanchez et al. 
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HRLB^2: A reinforcement learning based framework for believable bots 

Cruz C.A., Uresti J.A.R. 
Article 

The creation of believable behaviors for Non-Player Characters (NPCs) is key to improve the players' 
experience while playing a game. To achieve this objective, we need to design NPCs that appear to be 
controlled by a human player. In this paper, we propose a hierarchical reinforcement learning 
framework for believable bots (HRLB^2). This novel approach has been designed so it can overcome 
two main challenges currently faced in the creation of human-like NPCs. The first difficulty is exploring 
domains with high-dimensional state-action spaces, while satisfying constraints imposed by traits that 
characterize human-like behavior. The second problem is generating behavior diversity, by also 
adapting to the opponent's playing style. We evaluated the effectiveness of our framework in the 
domain of the 2D fighting game named Street Fighter IV. The results of our tests demonstrate that our 
bot behaves in a human-like manner. © 2018 by the authors. 
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Hydrostatic high-pressure post-processing of specimens fabricated by DLP, SLA, 
and FDM: An alternative for the sterilization of polymer-based  

biomedical devices 

Linares-Alvelais J.A.R., Obedt Figueroa-Cavazos J., Chuck-Hernandez C., Siller H.R., Rodríguez C.A., 
Martínez-López J.I. 

Article 

In this work, we assess the effects of sterilization in materials manufactured using additive 
manufacturing by employing a sterilization technique used in the food industry. To estimate the 
feasibility of the hydrostatic high-pressure (HHP) sterilization of biomedical devices, we have evaluated 
the mechanical properties of specimens produced by commercial 3D printers. Evaluations of the 
potential advantages and drawbacks of Fused Deposition Modeling (FDM), Digital Light Processing 
(DLP) technology, and Stereolithography (SLA) were considered for this study due to their widespread 
availability. Changes in mechanical properties due to the proposed sterilization technique were 
compared to values derived from the standardized autoclaving methodology. Enhancement of the 
mechanical properties of samples treated with Hydrostatic high-pressure processing enhanced 
mechanical properties, with a 30.30% increase in the tensile modulus and a 26.36% increase in the 
ultimate tensile strength. While traditional autoclaving was shown to systematically reduce the 
mechanical properties of the materials employed and damages and deformation on the surfaces were 
observed, HHP offered an alternative for sterilization without employing heat. These results suggest 
that while forgoing high-temperature for sanitization, HHP processing can be employed to take 
advantage of the flexibility of additive manufacturing technologies for manufacturing implants, 
instruments, and other devices. © 2018 by the authors. 
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Hydrothermal treatment of maize: Changes in physical, chemical, and 
functional properties 

Rocha-Villarreal V., Hoffmann J.F., Vanier N.L., Serna-Saldivar S.O., García-Lara S. 
Article 

The objective of this work was to assess the effects of a traditional parboiling treatment on physical, 
chemical and functional properties of yellow maize kernels. For this, maize kernels were subjected to 
the three main stages of a traditional parboiling process (soaking, steaming, and drying) at different 
moisture contents (15%, 25%, or 35%), and different pressure steaming times (0, 15, or 30 min). 
Kernels were evaluated for physical and chemical changes, while manually generated endosperm 
fractions were further evaluated for nutritional and functional changes. The parboiling process 
negatively altered the maize kernels properties by increasing the number of kernels with burst pericarp 
and decreasing the total carotenoid content in the endosperm by 42%. However, the most intense 
conditions (35% moisture and 30 min steam) lowered the number of broken kernels by 41%, and the 
number of stress cracks by 36%. Results also demonstrated that soaking enhanced the nutritional value 
of soaked yellow maize by increasing the thiamine content and the bound phenolic content in the 
endosperm fraction up to 102%. The proper implementation of this hydrothermal treatment could 
lead to significant enhancements in nutritional and functionality of maize products. © 2018 Elsevier 
Ltd 
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Hygroscopic properties and glass transition of dehydrated mango,  
apple and banana 

Caballero-Cerón C., Serment-Moreno V., Velazquez G., Torres J.A., Welti-Chanes J. 
Article 

An undesirable crispiness loss occurs when some dry fruits reach a critical moisture content (Xc) and 
their glass transition temperature (Tg) matches the storage temperature. Models for sorption 
isotherms and onset Tg values for dry mango, apple, and banana were used to estimate Xc values at 
25 and 32 °C. All models yielded R2 &gt; 0.97 but information theory criteria strongly supported GAB 
in all but one case (40 °C, mango). The Gordon–Taylor Tg model (GT) yielded high R2 values for apple 
and banana but resulted in R2 = 0.834 for mango. As moisture approached zero, mango Tg estimates 
displayed a downward concavity contrasting with a rapidly increasing trend for apple and banana. The 
Khalloufi–Maslouhi–Ratti (KMR) model for Tg as a function of aw showed a linear behavior. Although 
the KMR model fitted data with R2 &gt; 0.996, it requires more parameters and when aw approached 
0, estimated Tg values increased at a slower rate than for the GT model. In the case of banana and 
mango, both models predicted approximately the same Xc at 25 °C but not at 32 °C. Finally, all Xc values 
estimated based on Tg were lower than the monolayer values obtained with the GAB (apple and 
banana) and BET (mango) models. These results indicate that the glass transition induced by moisture 
uptake dominates the quality degradation of these dry fruits. © 2017, Association of Food Scientists & 
Technologists (India). 
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HyRA: A hybrid recommendation algorithm focused on smart POI. ceutí  
as a study scenario 

Alvarado-Uribe J., Gómez-Oliva A., Barrera-Animas A.Y., Molina G., Gonzalez-Mendoza M.,  
Parra-Meroño M.C., Jara A.J. 

Article 

Nowadays, Physical Web together with the increase in the use of mobile devices, Global Positioning 
System (GPS), and Social Networking Sites (SNS) have caused users to share enriched information on 
the Web such as their tourist experiences. Therefore, an area that has been significantly improved by 
using the contextual information provided by these technologies is tourism. In this way, the main goals 
of this work are to propose and develop an algorithm focused on the recommendation of Smart Point 
of Interaction (Smart POI) for a specific user according to his/her preferences and the Smart POIs’ 
context. Hence, a novel Hybrid Recommendation Algorithm (HyRA) is presented by incorporating an 
aggregation operator into the user-based Collaborative Filtering (CF) algorithm as well as including the 
Smart POIs’ categories and geographical information. For the experimental phase, two real-world 
datasets have been collected and preprocessed. In addition, one Smart POIs’ categories dataset was 
built. As a result, a dataset composed of 16 Smart POIs, another constituted by the explicit preferences 
of 200 respondents, and the last dataset integrated by 13 Smart POIs’ categories are provided. The 
experimental results show that the recommendations suggested by HyRA are promising. © 2018 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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Identification and temporal characterization of features associated with the 
conversion from mild cognitive impairment to Alzheimer’s disease 

Martinez-Torteya A., Gomez-Rueda H., Trevino V., Farber J., Tamez-Peña J. 
Article 

Background: Diagnosing Alzheimer’s disease (AD) in its earliest stages is important for therapeutic and 
support planning. Similarly, being able to predict who will convert from mild cognitive impairment 
(MCI) to AD would have clinical implications. Objectives: The goals of this study were to identify 
features from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) database associated with the 
conversion from MCI to AD, and to characterize the temporal evolution of that conversion. Methods: 
We screened the publically available ADNI longitudinal database for subjects with MCI who have 
developed AD (cases: n=305), and subjects with MCI who have remained stable (controls: n=250). 
Analyses included 1,827 features from laboratory assays (n=12), quantitative MRI scans (n=1,423), PET 
studies (n=136), medical histories (n=72), and neuropsychological tests (n=184). Statistical longitudinal 
models identified features with significant differences in longitudinal behavior between cases and 
matched controls. A multiple-comparison adjusted log-rank test identified the capacity of the 
significant predictive features to predict early conversion. Results: 411 features (22.5%) were found to 
be statistically different between cases and controls at the time of AD diagnosis; 385 features were 
statistically different at least 6 months prior to diagnosis, and 28 features distinguished early from late 
conversion, 20 of which were obtained from neuropsychological tests. In addition, 69 features (3.7%) 
had statistically significant changes prior to AD diagnosis. Conclusion: Our results characterized 
features associated with disease progression from MCI to AD, and, in addition, the log-rank test 
identified features which are associated with the risk of early conversion. © 2018 Bentham Science 
Publishers. 
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Identification of a threshold to discriminate fasting hypertriglyceridemia  
with postprandial values 

Sevilla-González M.D.R., Aguilar-Salinas C.A., Muñóz-Hernández L., Almeda-Valdés P., Mehta R., 
Zubirán R., Bello-Chavolla O.Y., Gómez-Velasco D.V., Vargas-Vázquez A., Viveros-Ruíz T., Martagón-

Rosado A.J., Cruz-Bautista I. 
Article 

Background: Postprandial lipemia is an important cardiovascular risk factor. The assessment of 
postprandial lipid metabolism is a newly trend that several consortiums and countries have adopted. 
The aim of the study is to determine a postprandial triglyceride concentration cut-off point that 
accurately discriminate individuals with fasting normal triglyceride concentrations from those with 
fasting hypertriglyceridemia. Methods: Cross sectional population-based study. A total of 212 subjects 
underwent an eight hours' oral fat tolerance test. Samples were taken fasting, three, four, five, six and 
eight hours after the meal. The area under the receiver operating characteristic curve (c-statistic) was 
computed using postprandial triglycerides concentrations as independent predictor, and fasting 
hypertriglyceridemia as dependent variable. Results: The best threshold of postprandial lipemia to 
discriminate fasting hypertriglyceridemia was 280 mg/dL at any hour area under the curve 0.816 (95% 
confidence interval 0.753-0.866), bootstrap-corrected c-statistic = 0.733 (95% confidence interval 
0.68-0.86). The same value was compared with apolipoprotein B concentrations (>90th percentile) 
having a good performance: area under the curve 0.687 95% confidence interval 0.624-0.751). 
Likewise, subjects with high postprandial lipemia have higher Globo risk scores. Conclusion: The 280 
mg/dL cut-off point value of postprandial triglycerides concentration any time after a test meal 
discriminate subjects with fasting hypertriglyceridemia. This threshold has a good performance in a 
heterogeneous population and has a good concordance with cardiovascular risk surrogates. © 2018 
The Author(s). 
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Identification of Arenin, a Novel Kunitz-Like Polypeptide from the Skin 
Secretions of Dryophytes arenicolor 

Hernández-Pérez J., Serra A., Sze S.K., Conway P.L., Schlundt J., Benavides J. 
Article 

Amphibian skin secretions are enriched with complex cocktails of bioactive molecules such as proteins, 
peptides, biogenic amines, alkaloids guanidine derivatives, steroids and other minor components 
spanning a wide spectrum of pharmacological actions exploited for centuries in folk medicine. This 
study presents evidence on the protein profile of the skin secretions of the canyon tree frog, 
Dryophytes arenicolor. At the same time, it presents the reverse-phase liquid chromatography 
isolation, mass spectrometry characterization and identification at mRNA level of a novel 58 amino 
acids Kunitz-like polypeptide from the skin secretions of Dryophytes arenicolor, arenin. Cell viability 
assays performed on HDFa, CaCo2 and MCF7 cells cultured with different concentrations of arenin 
showed a discrete effect at low concentrations (2, 4, 8 and 16 µg/mL) suggesting a multi-target 
interaction in a hormetic-like dose-response. Further work is required to investigate the mechanisms 
underlying the variable effect on cell viability produced by different concentrations of arenin. 
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Identification of Nonlinear Feedback Mechanisms Operating in Closed Loop 
using Inertial Sensors⁎ 

Olsson F., Halvorsen K., Zachariah D., Mattsson P. 
Article 

In this paper we study the problem of identifying linear and nonlinear feedback mechanisms, or 
controllers, operating in closed loop. A recently developed identification method for nonlinear 
systems, the LAVA method, is used for this purpose. Identification data is obtained from inertial 
sensors, that provide information about the movement of the system, in the form of linear acceleration 
and angular velocity measurements. This information is different from the information that is available 
to the controller to be identified, which makes use of unknown internal sensors instead. We provide 
two examples, a simulated neuromuscular controller in standing human balance, and a lead-filter 
controlling a physical position servo using a DC motor. Both linear and nonlinear controllers are used 
in the examples. We show that the LAVA method is able to identify sparse, parsimonious models of 
the controllers. © 2018 

Olsson F., Halvorsen K., Zachariah D., Mattsson P., (2018). Identification of Nonlinear Feedback Mechanisms Operating in 
Closed Loop using Inertial Sensors⁎. IFAC-PapersOnLine, Vol. 51, pp. 473-478. ISSN: 24058963



Identification of novel pathogenic variants and novel gene-phenotype 
correlations in Mexican subjects with microphthalmia and/or anophthalmia by 

next-generation sequencing 

Matías-Pérez D., García-Montaño L.A., Cruz-Aguilar M., García-Montalvo I.A., Nava-Valdéz J., 
Barragán-Arevalo T., Villanueva-Mendoza C., Villarroel C.E., Guadarrama-Vallejo C., la Cruz R.V.-D., 

Chacón-Camacho O., Zenteno J.C. 
Article 

Severe congenital eye malformations, particularly microphthalmia and anophthalmia, are one of the 
main causes of visual handicap worldwide. They can arise from multifactorial, chromosomal, or 
monogenic factors and can be associated with extensive clinical variability. Genetic analysis of 
individuals with these defects has allowed the recognition of dozens of genes whose mutations lead 
to disruption of normal ocular embryonic development. Recent application of next generation 
sequencing (NGS) techniques for genetic screening of patients with congenital eye defects has greatly 
improved the recognition of monogenic cases. In this study, we applied clinical exome NGS to a group 
of 14 Mexican patients (including 7 familial and 7 sporadic cases) with microphthalmia and/or 
anophthalmia. Causal or likely causal pathogenic variants were demonstrated in ~60% (8 out of 14 
patients) individuals. Seven out of 8 different identified mutations occurred in well-known 
microphthalmia/anophthalmia genes (OTX2, VSX2, MFRP, VSX1) or in genes associated with 
syndromes that include ocular defects (CHD7, COL4A1) (including two instances of CHD7 pathogenic 
variants). A single pathogenic variant was identified in PIEZO2, a gene that was not previously 
associated with isolated ocular defects. NGS efficiently identified the genetic etiology of 
microphthalmia/anophthalmia in ~60% of cases included in this cohort, the first from Mexican origin 
analyzed to date. The molecular defects identified through clinical exome sequencing in this study 
expands the phenotypic spectra of CHD7-associated disorders and implicate PIEZO2 as a candidate 
gene for major eye developmental defects. © 2018, The Author(s) under exclusive licence to The Japan 
Society of Human Genetics. 
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Identifying Cross-Country Key Drivers of Social Entrepreneurial Activity 

Monge C.B. 
Article 

This study investigated the correlates of broad and narrow social entrepreneurship activity and 83 
socio economic indicators among a sample of countries for which sufficient data exists. The study 
identified that broad and narrow social entrepreneurial activities are predicted through different 
drivers. Broad social entrepreneurial activity is driven by labor force with tertiary education, growth of 
carbon dioxide emissions, long-term unemployment, and percentage of stock of immigrants in a 
country. The narrowly defined social entrepreneurial activity is driven by taxes on income, profit and 
capital gains, growth of carbon dioxide emissions, and perception of standard of living in a country. © 
2018, © 2018 Informa UK Limited, trading as Taylor & Francis Group. 
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IL-1α and MMP-9 tear levels of patients with active ocular rosacea before and 
after treatment with systemic azithromycin or doxycycline 

Lam-Franco L., Perfecto-Avalos Y., Patiño-Ramírez B.E., Rodríguez García A. 
Article 

Aims: The purpose of this paper was to determine the lacrimal concentration of IL-1α and MMP-9 in 
patients with active ocular rosacea before and after systemic treatment with azithromycin or 
doxycycline. Methods: After 4 weeks of therapy with azithromycin (500 mg/day, 3 days a week PO) or 
doxycycline (200 mg/day PO), lacrimal samples were analyzed using an enzyme-linked immunosorbent 
assay multiplex. Results: There was a significant difference between baseline IL-1α (37.9 pg/mL) and 
MMP-9 (26.7 ng/mL) in rosacea eyes compared to controls (0.001 pg/mL for IL-1α and 0.2 ng/mL for 
MMP-9) (p < 0.001). IL-1α decreased from 47.0 pg/mL before azithromycin to 23.5 pg/mL after 
treatment (p = 0.024), but not after doxycycline therapy. On the contrary, baseline MMP-9 tear levels 
(10.28 ng/mL) decreased after treatment (8.36 pg/mL) with doxycycline (p = 0.054) but not with 
azithromycin. There was a strong clinical correlation of higher baseline IL-1α tear levels between 
patients who responded to doxycycline therapy and those who failed (p = 0.043). Patients 
unresponsive to azithromycin had significantly higher baseline MMP-9 levels than those with 
doxycycline (p = 0.040). Conclusions: While IL-1α levels decreased after azithromycin therapy, MMP-9 
did so after doxycycline treatment. Baseline cytokine tear levels tend to be markedly elevated in 
patients with antibiotic failure, suggesting their potential role as therapeutic biomarkers for the 
disease. © 2018 S. Karger AG, Basel. All rights reserved. 
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IL22 promotes kras-mutant lung cancer by induction of a protumor immune 
response and protection of stemness properties 

Khosravi N., Caetano M.S., Cumpian A.M., Unver N., De la Garza Ramos C., Noble O., Daliri S., 
Hernandez B.J., Gutierrez B.A., Evans S.E., Hanash S., Alekseev A.M., Yang Y., Chang S.H., Nurieva R., 

Kadara H., Chen J., Ostrin E.J., Moghaddam S.J. 
Article 

Somatic KRAS mutations are the most common oncogenic variants in lung cancer and are associated 
with poor prognosis. Using a Kras-induced lung cancer mouse model, CC-LR, we previously showed a 
role for inflammation in lung tumorigenesis through activation of the NF-kB pathway, along with 
induction of interleukin 6 (IL6) and an IL17-producing CD4þ T-helper cell response. IL22 is an effector 
molecule secreted by CD4þ and gd T cells that we previously found to be expressed in CC-LR mice. IL22 
mostly signals through the STAT3 pathway and is thought to act exclusively on nonhematopoietic cells 
with basal IL22 receptor (IL22R) expression on epithelial cells. Here, we found that higher expression 
of IL22R1 in patients with KRAS-mutant lung adenocarcinoma was an independent indicator of poor 
recurrence-free survival. We then showed that genetic ablation of Il22 in CC-LR mice (CC-LR/IL22KO 
mice) caused a significant reduction in tumor number and size. This was accompanied by significantly 
lower tumor cell proliferation, angiogenesis, and STAT3 activation. Il22 ablation was also associated 
with significant reduction in lung-infiltrating inflammatory cells and expression of protumor 
inflammatory cytokines. Conversely, this was accompanied with increased antitumor Th1 and cytotoxic 
CD8þ T-cell responses, while suppressing the protumor immunosuppressive T regulatory cell response. 
In CC-LR/IL22KO mice, we found significantly reduced expression of core stemness genes and the 
number of prototypical SPCþCCSPþ stem cells. Thus, we conclude that IL22 promotes Kras-mutant lung 
tumorigenesis by driving a protumor inflammatory microenvironment with proliferative, angiogenic, 
and stemness contextual cues in epithelial/tumor cells. © 2018 American Association for Cancer 
Research. 
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Impact of land degradation from mining activities on the sediment fluxes in two 
large rivers of French Guiana 

Gallay M., Martinez J.-M., Allo S., Mora A., Cochonneau G., Gardel A., Doudou J.-C., Sarrazin M., 
Chow-Toun F., Laraque A. 

Article 

We analyzed two contrasting catchments located among the world's largest unspoiled tropical 
rainforests impacted by mining in the northeastern coastlands of South America. We used the 
following: (a) mining, agricultural, and urbanized areas to compare the land use evolution with 
suspended sediments and sediment yields; (b) field monthly river suspended sediments in the two 
catchments (2004–2015: n = 154); (c) MODIS remote sensing water color technique in the Maroni basin 
to complete (n = 387) and extend field suspended sediment sampling from 2000 to 2015; (d) 
hydroclimatic statistical analysis conditions and sediment concentrations to identify the long-term 
trends, the abrupt changes in time series and to analyze if the environmental and anthropogenic 
factors control sediment yield regional variations. No significant long-term changes were observed in 
precipitation or water discharge with the Mann–Kendall test. However, the mean suspended sediment 
concentration has increased significantly (239%) in the Maroni River with a breakpoint in 2009 and 
decreased (33%) in the Oyapock River (breakpoint in 2008). These differences are explained by the 
larger percentage of deforestation because of mining activities in the Maroni (0.37%) than in the 
Oyapock (0.06%) catchment. In the Maroni River, the increasing sediment yield trend (2000–2015) 
coincide significantly (r2 = 0.97; p &lt; 0.0001) with the increase of 400% of mining areas, whereas no 
significant relationship with the runoff was found. In the Oyapock River, the runoff explains the 
sediment yield decreasing trend (r2 = 0.82; p &lt; 0.0001) and no relationship with the land use change 
was found. © 2018 John Wiley & Sons, Ltd. 
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Implementation and operational analysis of an interactive intensive care unit 
within a smart health context 

Lopez-Iturri P., Aguirre E., Trigo J.D., Astrain J.J., Azpilicueta L., Serrano L., Villadangos J., Falcone F. 
Article 

In the context of hospital management and operation, Intensive Care Units (ICU) are one of the most 
challenging in terms of time responsiveness and criticality, in which adequate resource management 
and signal processing play a key role in overall system performance. In this work, a context aware 
Intensive Care Unit is implemented and analyzed to provide scalable signal acquisition capabilities, as 
well as to provide tracking and access control. Wireless channel analysis is performed by means of 
hybrid optimized 3D Ray Launching deterministic simulation to assess potential interference impact as 
well as to provide required coverage/capacity thresholds for employed transceivers. Wireless system 
operation within the ICU scenario, considering conventional transceiver operation, is feasible in terms 
of quality of service for the complete scenario. Extensive measurements of overall interference levels 
have also been carried out, enabling subsequent adequate coverage/capacity estimations, for a set of 
Zigbee based nodes. Real system operation has been tested, with ad-hoc designed Zigbee wireless 
motes, employing lightweight communication protocols to minimize energy and bandwidth usage. An 
ICU information gathering application and software architecture for Visitor Access Control has been 
implemented, providing monitoring of the Boxes external doors and the identification of visitors via a 
RFID system. The results enable a solution to provide ICU access control and tracking capabilities 
previously not exploited, providing a step forward in the implementation of a Smart Health framework. 
© 2018 by the authors. Licensee MDPI, Basel, Switzerland. 
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Improved recovery of bacteriophage M13 using an ATPS-based bioprocess 

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

Aqueous two-phase systems (ATPS) have been widely exploited for the recovery and partial 
purification of biological compounds. Recently our research group characterized the primary recovery 
and partial purification of bacteriophage M13 using polymer-salt and ionic liquid-salt ATPS. From such 
study, it was concluded that PEG 400-potassium phosphate ATPS with a volume ratio (VR) of 1 and 
25% w/w TLL were the best suitable for the primary recovery of bacteriophage M13 from a crude 
extract, achieving a recovery yield of 83.3%. Although such system parameters were proven to be 
adequate for the recovery of the product of interest, it was concluded that further optimization was 
desirable and attainable by studying the effect of additional system parameters such as VR, 
concentration of neutral salt (M) and sample load (% w/w). This research work presents an 
optimization of a previously reported process for the recovery of bacteriophage M13 directly from a 
crude extract using ATPS. The increase in VR and sample load showed a positive effect in the recovery 
of M13 indicating an improved performance of the proposed ATPS. According to the results presented 
here, a system composed of PEG 400 17.2% (w/w), potassium phosphate 15.5% (w/w) and a sample 
load of 30% (w/w) allowed the recovery of M13 directly from a crude extract with a top phase recovery 
of 80.1%, representing an increase of 4.8 times in the final concentration and a reduction of 2.65 times 
in the processing costs. © 2018 American Institute of Chemical Engineers Biotechnol. Prog., 2018 © 
2018 American Institute of Chemical Engineers Biotechnol. Prog., 34:1177–1184, 2018. © 2018 
American Institute of Chemical Engineers 
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Improvement of wastewater treatment performance and power generation in 
microbial fuel cells by enhancing hydrolysis and acidogenesis, and by reducing 

internal losses 

López Zavala M.A., Torres Delenne P.R., González Peña O.I. 
Article 

In this study, biodegradation performance and power generation in MFCs were improved. Domestic 
wastewater was biodegraded in a dual-chamber MFC system equipped with a DupontTM Nafion® 117 
proton exchange membrane, graphite electrodes (8.0 cm × 2.5 cm × 0.2 cm) in both chambers and an 
external electric circuit with a 100 Ω resistor. Experiments were conducted using an anaerobic 
inoculum that was prepared onsite by acclimating mixed liquor from municipal wastewater. Aqueous 
hydrochloric acid (0.1 M HCl, pH 1.82) was used as the electrolyte in the cathode chamber. Free-oxygen 
conditions were promoted in both chambers by means of a vacuum (77.3 kPa). Low pH (&lt; 5) and 
mixing conditions were maintained in the anode chamber and all the tests were carried out at 25 ± 
1°C. These conditions enhanced the hydrolysis and acidogenesis, inhibited the methanogenesis and 
reduced the internal losses. All of them together contributed to improve the treatment performance 
and power generation of the MFCs. Results of batch tests show COD reductions of up to 95%, voltages 
peaks of 0.954 V, maximum power densities on the order of 2.1 W∙m-2 and 36.9 W∙m-3, and energy 
generation peaks of 99.4 J∙mg-1 COD removed. These values are greater than those reported in the 
MFCs' literature for municipal wastewater (26 m W∙m-2-146 m W∙m-2), industrial wastewater (419 m 
W∙m-2) and culture medium solutions (1.17 W∙m-2), and similar to those of glucose (3.6 W∙m-2). Thus, 
these results can contribute to further enhancing the energy generated in MFCs and moving forward 
to make the MFCs more ready for practical applications of bioenergy production. © 2018 by the 
authors. 
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Improving quality of fresh-cut mango using polysaccharide-based  
edible coatings 

Salinas-Roca B., Guerreiro A., Welti-Chanes J., Antunes M.D.C., Martín-Belloso O. 
Article 

This study was aimed at evaluating the effect of coatings with alginate (AL), pectin (PE), carboxymethyl 
cellulose (CMC) or chitosan (CH) on microbial stability, physicochemical attributes, total phenolics and 
carotenoids content, antioxidant capacity and sensory properties of fresh-cut mango during 14 days 
at 4 ± 1 °C. Coated fresh-cut mango kept microbial counts below 6 logs CFU g−1, being CH-coated fresh-
cut mango those that exhibited the lowest microbial counts (1 log CFU g−1) along entire storage. AL, 
PE and CMC coatings maintained yellow colour of fresh-cut mango throughout storage. AL and CH 
coatings, which have different monomers in their chain, improved the content of antioxidant 
compounds in fresh-cut mango as related to uncoated. AL-coated fresh-cut mangoes were the 
toughest, among those coated, during 14 days. The highest consumer acceptance was achieved in AL 
(90.2%) coated fresh-cut mango. CH would be the most suitable coating to extend the quality of fresh-
cut mango throughout storage. © 2017 Institute of Food Science and Technology 
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Improving stability prediction in peripheral milling of Al7075T6 

Olvera D., Urbikain G., Elías-Zuñiga A., López de Lacalle L.N. 
Article 

Chatter is an old enemy to machinists but, even today, is far from being defeated. Current 
requirements around aerospace components call for stronger and thinner workpieces which are more 
prone to vibrations. This study presents the stability analysis for a single degree of freedom down-
milling operation in a thin-walled workpiece. The stability charts were computed by means of the 
enhanced multistage homotopy perturbation (EMHP) method, which includes the helix angle but also, 
most importantly, the runout and cutting speed effects. Our experimental validation shows the 
importance of this kind of analysis through a comparison with a common analysis without them, 
especially when machining aluminum alloys. The proposed analysis demands more computation time, 
since it includes the calculation of cutting forces for each combination of axial depth of cut and spindle 
speed. This EMHP algorithm is compared with the semi-discretization, Chebyshev collocation, and full-
discretization methods in terms of convergence and computation efficiency, and ultimately proves to 
be the most efficient method among the ones studied. © 2018 by the authors. 
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Impulse control disorders in Parkinson's: Sleep disorders and  
nondopaminergic associations 

Carbunaru S., Eisinger R.S., Ramirez-Zamora A., Bassan D., Cervantes-Arriaga A.,  
Rodriguez-Violante M., Martinez-Ramirez D. 

Article 

Objectives: Impulse control disorders (ICDs) are common among patients with Parkinson's disease 
(PD). Risk factors identified for developing ICDs include young age, family history, and impulsive 
personality traits. However, the association of these potentially disabling disorders with 
nondopaminergic drugs and sleep disorders has been understudied. Our objective was to examine the 
association between ICDs and nondopaminergic medications and sleep disorders. Methods: We 
conducted an observational study of 53 patients with PD from the National Institute of Neurology and 
Neurosurgery. ICDs were diagnosed using the Questionnaire for Impulsive–Compulsive Disorders in 
Parkinson's Disease Rating Scale (QUIP-RS). Patients underwent polysomnography screening to 
diagnose the presence of sleep disorders. We documented the presence of dopaminergic and 
nondopaminergic medications, including monoamine oxidase type B inhibitors (MAOBIs), 
antidepressants, sleep inductors, and antipsychotics. Results: ICDs were reported in 18.9% of the 
patients (n = 10), and sleep disorders were diagnosed in 81.1% of patients (n = 43). 32.1% of the 
patients were on antidepressants, 17% on MAOBIs, 15.1% on sleep inductors, and 1.9% on 
antipsychotics. We observed that QUIP-RS A–D subscore depended on the presence of antidepressants 
(p =.03) and sleep inductors (p =.02). Sleep disorders were not associated with the total QUIP-RS score 
(p =.93) or QUIP-RS A–D subscore (p =.81). Conclusion: Antidepressants and sleep inductors were 
significant predictors for individual QUIP-RS items and subscores. Our results suggest that 
nondopaminergic drugs commonly used for PD may be associated with impulse control disorders. We 
did not identify a relationship between ICDs and polysomnography-confirmed sleep disorders in 
patients with PD. Larger and longitudinal studies are needed to confirm our results. © 2018 The 
Authors. Brain and Behavior published by Wiley Periodicals, Inc. 
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In vitro bioaccessibility of individual carotenoids from persimmon (Diospyros 
kaki, cv. Rojo Brillante) used as an ingredient in a model dairy food 

García-Cayuela T., Nuño-Escobar B., Welti-Chanes J., Cano M.P. 
Article 

BACKGROUND: Addition of persimmon fruit, which is highly rich in carotenoids, to dairy products 
represents an alternative to obtain functional foods. However, carotenoid bioaccessibility is strongly 
influenced by fat content and food composition. That is why in vitro bioaccessibility of individual 
carotenoids was evaluated in persimmon-based dairy products formulated with whole (3.6% fat) or 
skimmed milk (0.25% fat) and different freeze-dried persimmon tissues. RESULTS: Unambiguous 
identification of seven xanthophylls (neoxanthin, violaxanthin, antheraxanthin, lutein, zeaxanthin, 
lutein epoxide and β-cryptoxanthin) and three hydrocarbon carotenes (α-carotene, β-carotene and 
lycopene) was achieved using high-performance liquid chromatography with a reverse-phase C-30 
column. Total carotenoid content declined up 71% through the digestion process. In vitro 
bioaccessibility of carotenoids was significantly higher in dairy products formulated with whole milk 
than those with skimmed milk, representing a difference of more than 21% (in the formulation using 
persimmon whole fruit as ingredient). Furthermore, addition of whole milk to any type of persimmon 
tissue significantly improved the bioaccessibility of total provitamin A carotenoids, reaching the 
highest values (38%) with whole fruit and whole milk. CONCLUSION: The higher fat content in whole 
milk exerted a significant influence on carotenoid bioaccessibility, especially when using freeze-dried 
persimmon whole fruit. © 2017 Society of Chemical Industry. © 2017 Society of Chemical Industry 

García-Cayuela T., Nuño-Escobar B., Welti-Chanes J., Cano M.P., (2018). In vitro bioaccessibility of individual carotenoids 
from persimmon (Diospyros kaki, cv. Rojo Brillante) used as an ingredient in a model dairy food. Journal of the Science of 
Food and Agriculture, Vol. 98, pp. 3246-3254. ISSN: 225142



In vitro determination of Mexican Mestizo hair shaft diameter using optical 
coherence tomography 

Martinez-Velasco M.A., Perper M., Maddy A.J., Cervantes J., Eber A.E., Verne S.H., Vazquez-Herrera 
N.E., Nouri K., Tosti A. 

Article 

Background: Mexican mestizo population has a pluriethnic mixture of Amerindian, European and 
African ancestry, predominant in most Latin American countries. Until now, there are no reports about 
hair characteristics in this population, necessary to define normal values, for hair diseases evaluation 
and comparison among other ethnic groups. Methods: The VivoSight® swept-source multibeam optical 
coherence tomography system was used to evaluate hair diameter and shape in 30 females. Three hair 
samples from each volunteer were measured transversely along three distances, generating nine 
cross-sectional images, two measurements per image and 18 measurements per patient for a total of 
540 diameter measurements. Results: Minimum hair diameter (n = 540) was 0.06 mm while maximum 
was 0.14 mm. Mean diameter was 0.10 ± 0.01 mm as compared with Asian hair, which ranges from 
0.08 mm to 0.12 mm. On morphological analysis, Mexican Mestizo hair tends to have a round shape 
with homogenous diameters, resembling Caucasian and Asian hair. Conclusion: Mexican hair is similar 
to Asian hair in diameter and shape and can be classified as ‘thick’ hair, which make it more resistant 
and with more volume. Cosmetic products intended to improve hair care in this population must to 
consider this characteristic. © 2017 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd 
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Inactivation model and risk-analysis design for apple juice processing  
by high-pressure CO2 

Deng K., Serment-Moreno V., Welti-Chanes J., Paredes-Sabja D., Fuentes C., Wu X., Torres J.A. 
Article 

Sigmoidal microbial survival curves are observed in high-pressure carbon dioxide (HPCD) 
pasteurization treatments. The objectives of this study were to use the Gompertz primary model to 
describe the inactivation in apple juice of the pathogen Escherichia coli CGMCC1.90 and to apply 
probabilistic engineering to select HPCD treatments meeting at least 5 log10 reductions (SV ≥ 5) at 95% 
confidence. This required secondary models for the temperature (T, °C) and pressure (P, MPa) 
dependence of the Gompertz model parameters. The expressions b(T, P) = 14.21 + 0.011 P- 0.67 T+ 
0.0085 T2 and c(T, P) = - 0.10 + 0.0023 P+ 0.0037 T selected using goodness-of-fit measures and 
assessments based on Akaike and Bayesian information criteria were consistent with proposed 
mechanistic models for HPCD bactericidal effects. Monte Carlo simulations accounting for the 
variability and uncertainty of the parameter b and c estimates were used to predict SV values for a 
given time, temperature and CO2 pressure combination and desired confidence boundary. A similar 
approach used to estimate process times meeting SV ≥ 5 at 95% confidence for a given temperature 
and CO2 pressure combination, showed that HPCD processes met this requirement only for relatively 
long processing times, i.e., 35–124 min in the experimental range of 32–42 °C and 10–30 MPa. 
Therefore, further HPCD research is required to reduce processing time. © 2017, Association of Food 
Scientists & Technologists (India). 

Deng K., Serment-Moreno V., Welti-Chanes J., Paredes-Sabja D., Fuentes C., Wu X., Torres J.A., (2018). Inactivation model 
and risk-analysis design for apple juice processing by high-pressure CO2. Journal of Food Science and Technology, Vol. 55, 
pp. 258-264. ISSN: 221155



Inactivation of SPAK kinase reduces body weight gain in mice fed a high-fat diet 
by improving energy expenditure and insulin sensitivity 

Torre-Villalvazo I., Cervantes-Pérez L.G., Noriega L.G., Jiménez J.V., Uribe N.,  
Chávez-Canales M., Tovar-Palacio C., Marfil-Garza B.A., Torres N., Bobadilla N.A.,  

Tovar A.R., Gamba G. 
Article 

The STE20/SPS1-related proline-alanine-rich protein kinase (SPAK) controls the activity of the 
electroneutral cation-chloride cotransporters (SLC12 family) and thus physiological processes such as 
modulation of cell volume, intracellular chloride concentration [Cl-]i, and transepithelial salt transport. 
Modulation of SPAK kinase activity may have an impact on hypertension and obesity, as STK39, the 
gene encoding SPAK, has been suggested as a hypertension and obesity susceptibility gene. In fact, the 
absence of SPAK activity in mice in which the activating threo-nine in the T loop was substituted by 
alanine (SPAK-KI mice) is associated with decreased blood pressure; however its consequences in 
metabolism have not been explored. Here, we fed wild-type and homozygous SPAK-KI mice a high-fat 
diet for 17 wk to evaluate weight gain, circulating substrates and hormones, energy expenditure, 
glucose tolerance, and insulin sensitivity. SPAK-KI mice exhibit resistance to HFD-induced obesity and 
hepatic steatosis associated with increased energy expenditure, higher thermogenic activity in brown 
adipose tissue, increased mitochondrial activity in skeletal muscle, and reduced white adipose tissue 
hypertrophy mediated by augmented whole body insulin sensitivity and glucose tolerance. Our data 
reveal a previously unrecognized role for the SPAK kinase in the regulation of energy balance, 
thermogenesis, and insulin sensitivity, suggesting that this kinase could be a new drug target for the 
treatment of obesity and the metabolic syndrome. © 2018 American Physiological Society. All rights 
reserved. 

Torre-Villalvazo I., Cervantes-Pérez L.G., Noriega L.G., Jiménez J.V., Uribe N., Chávez-Canales M., Tovar-Palacio C., Marfil-
Garza B.A., Torres N., Bobadilla N.A., Tovar A.R., Gamba G., (2018). Inactivation of SPAK kinase reduces body weight gain in 
mice fed a high-fat diet by improving energy expenditure and insulin sensitivity. American Journal of Physiology - 
Endocrinology and Metabolism, Vol. 314, pp. 0-0. ISSN: 1931849



Including preventive maintenance activities in an unrelated parallel machine 
environment with dependent setup times 

Avalos-Rosales O., Angel-Bello F., Álvarez A., Cardona-Valdés Y. 
Article 

The assumption that machines are always available during the production horizon may not be true in 
real industrial settings. One of the main causes of machine unavailability is the failure of equipment 
and an efficient way to reduce the failure frequency is through preventive maintenance activities. From 
that the convenience of including preventive maintenance into the production planning process. In 
this paper we study a new scheduling problem on unrelated parallel machines that considers, in 
conjunction, preventive maintenance activities and setup times depending on the sequence and the 
machine. We present a mathematical formulation for this problem and derive valid inequalities to 
improve its performance, allowing to the model to obtain optimal solutions for small-medium 
instances. In addition, we design an efficient metaheuristic algorithm based on a multi-start strategy 
for solving larger instances. We carry out an extensive computational experimentation to investigate 
the scope of the model, to validate the influence of the valid inequalities and to assess the performance 
of the proposed algorithm. © 2018 
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Incognizance and Perceptual Deviation: Individual and Institutional Sources of 
Variation in Citizens’ Perceptions of Party Placements on the Left–Right Scale 

Aldrich J.H., Schober G.S., Ley S., Fernandez M. 
Article 

In this paper we use comparative study of electoral systems data to understand the variation in 
citizens’ perceptions of political party placements on the left–right scale. We estimate multilevel 
models to assess the extent to which individual characteristics, party characteristics, and institutional 
designs contribute to variability observed in citizens’ perceptions of party placements. Because lack of 
information on the part of the citizens may be revealed through failure to respond to the left–right 
scale questions or through random components to actual placements, we develop models that include 
assessments of both types of responses to reduce bias from considering only one source. We find that 
individual-, party-, and institutional-level variables are relevant to understanding variation in citizens’ 
perceptions of party placements. Finally, we demonstrate that an inability to cognize the left–right 
scale (incognizance) and a deviation in the perceptions of party positions (perceptual deviation) have 
important consequences for citizens’ thermometer evaluations of political parties. © 2017, Springer 
Science+Business Media New York. 
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Incoherent DPSK Diversity Reception in Doubly Selective Channels Based  
on Virtual Trajectories 

Pena-Campos F., Parra-Michel R., Kontorovitch V. 
Article 

Estimation of channel state information in doubly selective channels (DSC) is a demanding task. In 
addition, the bandwidth expended in pilot signals may considerably impact the system throughput. 
Furthermore, the computational resources required for estimation and equalization of the DSC may 
limit the implementation of practical communication systems. In this correspondence paper, a 
differential system with incoherent reception on DSCs is presented. The proposed approach uses a 
virtual trajectory representation of the received signals by means of the basis expansion modeling of 
the channel. This allows the receiver to convert the Doppler dispersion in virtual antennas and mitigate 
intercarrier interference while preserving frequency correlation. The proposed approach achieves 
incoherent reception of multicarrier signals with O(N2N) complexity avoiding channel estimation in a 
simple autocorrelation differential phase shift keying detector. © 1967-2012 IEEE. 
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Increase of peroxidase activity in tropical maize after recurrent selection to 
storage pest resistance 

López-Castillo L.M., Díaz Flores-Rivera M.F., Winkler R., García-Lara S. 
Article 

Farmers worldwide experience substantial postharvest grain losses of maize (Zea mays L.) caused by 
the maize weevil, Sitophilus zeamais. Resistance to this pest has recently been demonstrated in 
Population 84 (P84) maize kernels. This resistance has been correlated with the presence of cell-wall–
bound phenolic compounds and endosperm peroxidase (POD) activity. However, the specific role of 
peroxidases in insect resistance remains unknown. The aim of this study was to expand the knowledge 
of this role by evaluating the association between POD activity and resistance to S. zeamais during four 
cycles of recurrent selection of P84. This evaluation involved the use of kernel–insect interaction assays 
combined with proteomic, biochemical and histological methods. Histological staining confirmed POD 
activity in the germ, pedicle and aleurone layer. Endosperm POD activity was increased over three 
cycles of recurrent selection, mainly in advanced red kernels, but this increased activity was not 
associated with the thickness or number of aleurone layers in the endosperm. A significant negative 
correlation (P < 0.05) was found between endosperm POD activity and grain weight loss (GWL) in whole 
kernels and kernels without pericarp, adult progeny (AP) in kernels without pericarp, and number of 
damaged kernels (DK) in single endosperms, produced by S. zeamais infestation. Our findings provide 
strong evidence of a specific relationship of peroxidases in the biophysical and biochemical resistance 
mechanism against S. zeamais, supporting the possible application of peroxidases as a breeding trait 
for the development of maize varieties resistant to storage pests. © 2017 Elsevier Ltd 
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Increasing weekend effect in ground-level O3 in metropolitan areas of Mexico 
during 1988-2016 
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Delgadillo-Ruiz O., Flores-Torres A., García-Reynoso A., Ruiz-Suárez L.G., Mendoza A. 

Article 

Here, we present an assessment of long-term trends in the O3 weekend effect (WE) occurrences and 
spread within the Mexico City (MCMA), Guadalajara (GMA), and Monterrey (MMA) metropolitan 
areas, which are the three largest metropolitan areas (MAs) of Mexico and concentrate around 33% 
of the total population in the country. Daytime averages and peak differences in O3 concentrations 
from weekdays to weekends were used as a proxy of WE occurrence. All MAs exhibited the occurrence 
of WE in all years at least in one monitoring site. Substantial differences in O3 daytime averages and 
peaks from weekdays to weekends have decreased over time in all MAs, and since 1998 and 2013 for 
the MCMA and GMA, respectively, higher O3 levels during weekends are typical during most of the 
year. The largest variations in the O3 WE were observed at downwind and urban core sites of the 
MCMA and GMA. Significant increasing trends (p &lt; 0.05) in the O3 WE magnitude were observed for 
Sundays at all sites within the MCMA, with trends in annual averages ranging between 0.33 and 1.29 
ppb O3 yr-1. Within the GMA, for Sundays, fewer sites exhibited increasing trends in the WE 
occurrence and at lower growth rates (0.32 and 0.48 ppb yr-1, p &lt; 0.1) than within the MCMA, while 
within the MMA no apparent trends were observed in marked contrast with the MCMA and GMA. Our 
findings suggest that policies implemented have been successful in controlling weekday ground-level 
O3 within the MCMA and GMA, but further actions must be introduced to control the increases in the 
O3 WE magnitude and spread. © 2018 by the authors. 
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Indoor positioning based on a radiating cable system: a theoretical and 
experimental evaluation 

Seseña-Osorio J.A., Aragón-Zavala A., Castañon-Ávila G.A. 
Article 

A positioning system in confined environments is not only used for entertainment, but also for other 
applications, such as security and safety, where it has become a priority. On the other hand, radiating 
cables have been successfully used to provide coverage in these harsh environments. This paper 
presents the evaluation of an alternative use of radiating cables for indoor positioning. Specifically, the 
mean delay and received power are used as measurable variables for position determination, using 
the location error for evaluating the goodness of such methods in two different scenarios. The first 
scenario is inside a tunnel where a theoretical evaluation is carried out by considering the cable as an 
array of magnetic dipoles. For the second scenario, the radiating cable is considered to be inside a 
building where a theoretical and an experimental evaluation is performed. The experimental 
demonstration is based on wideband measurements of channel frequency responses inside the 
building. Channel impulse responses are generated considering the environment, and various channel 
characteristics are used for positioning, i.e., decreased signal strength and multipath propagation. 
Fingerprinting is used to determine position, and its implementation promises to be a feasible option 
for indoor positioning, specifically in venues where traditional positioning systems do not work 
properly and the radiating cable characteristics can be exploited, i.e., corridors, mines, production lines 
in factories, airports, tunnels, etc. © 2018, Institut Mines-Télécom and Springer Nature Switzerland 
AG. 
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Inducible lung epithelial resistance requires multisource reactive oxygen 
species generation to protect against viral infections 

Kirkpatrick C.T., Wang Y., Leiva Juarez M.M., Shivshankar P., Pantaleón García J., Plumer A.K., 
Kulkarni V.V., Ware H.H., Gulraiz F., Chavez Cavasos M.A., Martinez Zayes G., Wali S., Rice A.P., Liu H., 

Tour J.M., Sikkema W.K.A., Cruz Solbes A.S., Youker K 
Article 

Viral pneumonias cause profound worldwide morbidity, necessitating novel strategies to prevent and 
treat these potentially lethal infections. Stimulation of intrinsic lung defenses via inhalation of 
synergistically acting Toll-like receptor (TLR) agonists protects mice broadly against pneumonia, 
including otherwise-lethal viral infections, providing a potential opportunity to mitigate infectious 
threats. As intact lung epithelial TLR signaling is required for the inducible resistance and as these cells 
are the principal targets of many respiratory viruses, the capacity of lung epithelial cells to be 
therapeutically manipulated to function as autonomous antiviral effectors was investigated. Our work 
revealed that mouse and human lung epithelial cells could be stimulated to generate robust antiviral 
responses that both reduce viral burden and enhance survival of isolated cells and intact animals. The 
antiviral protection required concurrent induction of epithelial reactive oxygen species (ROS) from 
both mitochondrial and dual oxidase sources, although neither type I interferon enrichment nor type 
I interferon signaling was required for the inducible protection. Taken together, these findings 
establish the sufficiency of lung epithelial cells to generate therapeutically inducible antiviral 
responses, reveal novel antiviral roles for ROS, provide mechanistic insights into inducible resistance, 
and may provide an opportunity to protect patients from viral pneumonia during periods of peak 
vulnerability. IMPORTANCE Viruses are the most commonly identified causes of pneumonia and inflict 
unacceptable morbidity, despite currently available therapies. While lung epithelial cells are principal 
targets of respiratory viruses, they have also been recently shown to contribute importantly to 
therapeutically inducible antimicrobial responses. This work finds that lung cells can be stimulated to 
protect themselves against viral challenges, even in the absence of leukocytes, both reducing viral 
burden and improving survival. Further, it was found that the protection occurs via unexpected 
induction of reactive oxygen species (ROS) from spatially segregated sources without reliance on type 
I interferon signaling. Coordinated multisource ROS generation has not previously been described 
against viruses, nor has ROS generation been reported for epithelial cells against any pathogen. Thus, 
these findings extend the potential clinical applications for the strategy of inducible resistance to 
protect vulnerable people against viral infections and also provide new insights into the capacity of 
lung cells to protect against infections via novel ROS-dependent mechanisms. © 2018 Kirkpatrick et al. 
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Infection and coinfection by human papillomavirus, Epstein–Barr virus and 
Merkel cell polyomavirus in patients with squamous cell carcinoma of the 

larynx: A retrospective study 

Vazquez-Guillen J.M., Palacios-Saucedo G.C., Rivera-Morales L.G., Alonzo-Morado M.V., Burciaga-
Bernal S.B., Montufar-Martinez M., Ortiz-Lopez R., Gonzalez-Villasana V., Martinez-Torres A.C., 

Serna-Hernandez J.C., Hernandez-Martinez S.J., Castelan-Maldonad 
Article 

Background. Human papillomavirus (HPV) is recognized as an important risk factor for laryngeal 
carcinogenesis. Although HPV-16 and 18 have been strongly implicated, the presence of other high-
risk HPV (HR-HPV) genotypes or the coinfection with Epstein-Barr virus (EBV) or Merkel cell 
polyomavirus (MCPV) may increase the risk, but their etiological association has not been definitively 
established. Methods. We characterized the genotype-specific HPV and the frequency of EBV and 
MCPV infections through the detection of their DNA in 195 laryngeal specimens of squamous cell 
carcinoma (SCC) histologically confirmed. Results. HPV DNA was detected in 93 (47.7%) specimens. 
HPV-11 was the most frequent with 68 cases (73.1%), and HPV-52 was the most frequently HR-HPV 
found with 51 cases, which corresponds to 54.8% of all HPV-positive specimens. EBV DNA was detected 
in 54 (27.7%) tumor tissue specimens of which 25 (46.3%) were in coinfection with HPV. MCPV DNA 
was detected only in 11 (5.6%) cases of which 5 (45.4%) were in coinfection with an HR-HPV. No 
association between the presence of DNA of the three examined viruses and the patient smoking 
habits, alcohol consumption, age, the keratinization status, differentiation grade, or localization of the 
tumor in the larynx were found. Discussion. HPV-52 was the most prevalent HR-HPV, which may 
suggest that this and other genotypes in addition to HPV-16 and 18 could be considered for 
prophylaxis. However, further studies including non-cancer larynx cases and the evaluation of other 
molecular markers and viral co-infection mechanisms are needed to determine the role of the different 
HR-HPV genotypes, EBV, and MCPV in the etiology of SCC of the larynx. Copyright 2018 Vazquez-Guillen 
et al. 

Vazquez-Guillen J.M., Palacios-Saucedo G.C., Rivera-Morales L.G., Alonzo-Morado M.V., Burciaga-Bernal S.B., Montufar-
Martinez M., Ortiz-Lopez R., Gonzalez-Villasana V., Martinez-Torres A.C., Serna-Hernandez J.C., Hernandez-Martinez S.J., 
Castelan-Maldonad, (2018). Infection and coinfection by human papillomavirus, Epstein–Barr virus and Merkel cell 
polyomavirus in patients with squamous cell carcinoma of the larynx: A retrospective study. PeerJ, Vol. 2018, ISSN: 
21678359



Inference of vehicular traffic in smart cities using machine learning with the 
internet of things 

Reid A.R., Pérez C.R.C., Rodríguez D.M. 
Article 

A rapidly increasing world population is not only directly related with increased urban mobility but also 
traffic delays, losses in fuel, air and noise pollution as well as physiological and psychological problems 
in the population. Traffic control has been shown to be a means of maintaining road serviceability with 
a key input being traffic inference. The harvesting of sufficiently large data sets for traffic inference has 
thus far been a challenge examined by the scientific community. A modelling, interactive design 
approach to the harvesting and preprocessing of vehicular data can be used to bridge the gap for traffic 
control to be autonomously implementable in an urban context. With this consideration, this paper 
explores the implementation of an internet of things multiagent system, in a network and equipped 
with sensors, distributed along the roadway to collect and share this vehicular data among its nodes 
and then process the data using a machine learning algorithm for learning and subsequent inference 
of vehicular types. An interactive design approach is used in the creation of a reduced model of 
knowledge from each node’s bulk harvested data, which is then easily stored or deployed and which 
also facilitates post-processing of data. Considering the smart city as a product, the interactive 
approach to product engineering permits the implementation of these mathematical models as part 
of an interactive traffic control system, to ensure the city’s adaptability to the ever-changing needs of 
its inhabitants. In this paper, we present the analysis of the trivial case of the detection of presence 
and absence of a class A type vehicle. In the introductory section, we examine the problem of 
transportation in urban expansion. In section two, we examine the solution provided by the Smart 
Cities with respect to transport services. Further problems which appear within these transport 
services and their respective solutions in machine learning and the internet of things are discussed in 
this section on these disruptive technologies. Section three examines the bibliography for successes 
achieved with similar research and also demonstrates the basis for classification by support vector 
machines. Sections four to six explain how the experiment is set up to test the hypothesis that over 
99% accuracy in vehicular detection can be achieved with the proposed system when cross-referenced 
with the actual acoustic, magnetic and video presence and absence of a test vehicle. © 2017, Springer-
Verlag France. 
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Influence of Business Incubators Performance on Entrepreneurial Intentions 
and Its Antecedents during the Pre-incubation Stage 

Giordano Martínez K.R., Fernández-Laviada A., Herrero Crespo A. 
Article 

The pre-incubation phase is critical in the forming of entrepreneur's intention and however it is almost 
missing in literature. Using the entrepreneurship models based on the beliefs-Attitude-intention 
relationship, a sample of 167 pre-incubated entrepreneurs within the well-known System of Business 
Incubators of the Monterrey Institute of Technology and Higher Education was surveyed and its 
statistical analysis developed with Structural Equation Modelling methodology. Our findings confirm 
that (1) entrepreneur's perception concerning the incubator's performance directly and positively 
affects the desirability, self-efficacy and the facilitating conditions, (2) the perceived desirability and 
feasibility in entrepreneurship, as well as the first ones, self-efficacy and facilitating conditions, 
positively influence the entrepreneurial intentions. Furthermore, contrary to the traditional mind-set 
that supports risk is a barrier, results suggest that (3) the risk perceived by pre-incubated 
entrepreneurs positively influences entrepreneurial intentions and the desirability that is attributed to 
that behaviour. Finally, these results also provide insights for organizational leaders and policymakers 
into managing business incubators and organising their formative programs. The effectiveness of 
incubators is clear but it is also important to communicate it properly so that incubated individuals can 
perceive it. © 2018 Walter de Gruyter GmbH, Berlin/Boston 2018. 
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Influence of Drying Method on the Composition, Physicochemical Properties, 
and Prebiotic Potential of Dietary Fibre Concentrates from Fruit Peels 

Garcia-Amezquita L.E., Tejada-Ortigoza V., Campanella O.H., Welti-Chanes J. 
Article 

Dietary fibre concentrates (DFC) obtained from fruit and vegetable by-products are powders, mainly 
obtained by dehydration, used in food formulations to increase nutritional value and to improve 
functional properties. The modifications of insoluble, soluble, and total dietary fibres (IDF, SDF, and 
TDF), physicochemical properties (solubility, swelling capacity, water/oil retention capacity, pH, and 
tapping density), and prebiotic potential of DFC from orange, mango, and prickly pear peels obtained 
by freeze-drying (FD) and convective hot air-drying (HA) were studied. In vitro faecal fermentation was 
used to evaluate the short-chain fatty acid (SCFA) production as a prebiotic indicator. TDF in FD orange 
was 5.5 g∙100 g-1 higher than that in the HA sample, whereas HA increased TDF in prickly pear (9.5 
g∙100 g-1). No differences in fibre composition were observed in mango DFC. The physicochemical 
properties mostly affected by dehydration treatment were solubility and swelling capacity. HA 
increased SCFA production in orange peel (48 mmol∙g-1 higher) but decreased it in mango and prickly 
pear (15 and 19 mmol∙g-1 lower). Butyrate production of HA orange DFC was comparable to that 
obtained with the positive control (4.5 mmol∙g-1). No production of propionate or butyrate was 
observed after 6 h fermentation in mango samples, despite the high SDF content (≈20 g·100 g-1). A 
decrease of the SDF: TDF ratio produced by the drying method improved the SCFA production. © 2018 
Luis Eduardo Garcia-Amezquita et al. 
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Infrared meibography and molecular assessment of p63 gene mutations in a 
Mexican patient with EEC syndrome [Meibografía infrarroja y evaluación 

molecular de la mutación del gen p63 en un paciente  
mexicano con síndrome EEC] 

Garza-Leon M., León-Cachón R.B.R., Villafuerte-de la Cruz R., Martínez-Treviño D.A. 
Article 

Objective: To report the finding of infrared meibography in a Mexican patient with EEC syndrome 
(Ectrodactyly–ectodermal dysplasia–cleft syndrome) confirmed by molecular analysis of the p63 gene. 
Clinical case: A 31 year-old male patient was seen due to a history of progressive visual loss in both 
eyes associated with long-term photophobia. The patient was born with cleft lip and palate, 
ectrodactyly of right hand, and afterwards, displayed nail dysplasia, anodontia and alopecia, with 
which ectodermal dysplasia was diagnosed. The ophthalmological findings were limited to the adnexa 
and the ocular surface. In vivo infrared meibography showed total absence of Meibomian glands in the 
lower eyelids and severe deficiency in the upper eyelids. In addition, it was shown that the patient was 
a heterozygous carrier of a missense mutation R304W (C → T) in exon 8 of the p63 gene. Discussion: 
The R304W mutation in the p63 gene region is definitely related to characteristics such as the absence 
of Meibomian glands. © 2018 Sociedad Española de Oftalmología 
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Inhabitable space control for the creation of healthy interactive spaces through 
emotional domotics 

Navarro-Tuch S.A., Bustamante-Bello M.R., Molina A., Izquierdo-Reyes J., Avila-Vazquez R.,  
Pablos-Hach J.L., Gutiérrez-Martínez Y. 

Article 

In recent years, Mexico’s level of different physiological and mental negative states, such as stress have 
increased. This has among its consequences, low work production and social problems including the 
alarming numbers that nearly 43% of adults report high levels of stress. The increase of stress incidence 
in people aged 15–29 years, and the lack of stress relief measures have an important impact on a 
person’s physical, mental and emotional health. In order to diminish these negative effects different 
approaches can be implemented for example, the use of audiovisual stimulus to induce emotions [1]. 
In this work the emotional analysis through facial expression is implemented [2, 3]. We propose the 
use of domotics to influence the user’s emotional state, creating an interactive space that reacts to 
the users emotions adapting to the most suitable scenario. The first experiments we conducted 
occurred in an industrial production simulator in which lights’ hue was varied in order to perceive the 
impact of such lights on the emotions reflected by the subject. The emotional impact was analyzed 
through the FACETTM module of the biometric platform iMotionsTM. These experiments together 
with the experience of other investigators leaded to the design and construction of an experimental 
booth that let us experiment with other variables like humidity and temperature. The design of one of 
such experiments is presented in this work based on a stress profile. This experiment’s objective is to 
allow us to correlate the impact of the environmental variables over the emotional state reflected on 
subjects’ expressions in order to integrate it for a control loop. The final system has multiple potential 
applications, among them one is the implementation for the analysis of design prototypes of both 
products and architecture models. © 2017, Springer-Verlag France. 
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Innovating science teaching with a transformative learning model 

Gudiño Paredes S. 
Article 

This exploratory study aimed to describe the impact of the ‘Science in Family project’, as a 
transformative learning model for science teachers trying to improve student’s attitudes toward STEM 
subjects. This study took place in a public elementary school in Monterrey, Mexico, which has been 
developing this project for more than thirteen years with students from 4th, 5th and 6th grade. We 
used participant observation and interviews with four families whose children are students of this 
elementary school, and with one family whose sons were students of this school some years ago. 
Results showed that there is a relationship between positive attitudes towards science in students who 
were exposed to transformative learning models of teaching. Two of the participants took steps to 
follow science related careers. This study helps to illuminate the extent to which teacher education 
models influence students’ attitudes and how positive attitudes to science are influenced by the use 
of learning by doing projects. © 2018 Informa UK Limited, trading as Taylor & Francis Group. 
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Innovation and network multiplexity: R&D and the concurrent effects of two 
collaboration networks in an emerging economy 

Rojas M.G.A., Solis E.R.R., Zhu J.J. 
Article 

This study focuses on the multiplexity of firm R&D networks, and it investigates two types of boundary-
spanning networks: the bipartite network between firms and government-sponsored institutions 
(GSIs), and the traditional firm–firm network. We apply a social network perspective to examine the 
effects that these kinds of networks have on firm innovativeness, in relation to the effects of the firm's 
internal R&D efforts. We define the firm-GSI network as bipartite, and we investigate how the 
structural characteristics of this network (cohesion and centrality) affect innovativeness. We then 
decompose the innovational effects of firm–firm networks into two categories (intra- and inter-sector) 
to distinguish the effects of these collaboration networks. Furthermore, we investigate how these 
various external collaborative networks interact with a firm's internal R&D efforts for driving 
innovativeness. Our empirical study of 420 manufacturing firms in Mexico evaluates evidence from 
surveys and secondary data. The findings indicate that the structural properties of both firm–GSI and 
firm–firm networks have positive effects on innovativeness, but firm–GSI network cohesion has a 
stronger negative interaction with R&D in influencing firm innovativeness. Moreover, intra-sector 
centrality in a firm–firm network has a stronger negative interaction with R&D than inter-sector 
centrality does in driving firm innovativeness. We contribute to the literature by integrating insights 
from the perspectives of network multiplexity, social embeddedness, and resource complementarity 
in regard to inter-organizational behavior. Our study also provides meaningful guidelines for both 
managers and policy makers. The study's findings are robust to concerns of common method bias and 
alternative model specifications. © 2018 Elsevier B.V. 
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Innovative education in MOOC for sustainability: Learnings and motivations 

Carrera J., Ramírez-Hernández D. 
Article 

This research project analyzes the motivation and learning perceived by the participants in four 
Massive Open Online Courses (MOOCs) that use innovative education strategies in order to train the 
community in Education for Sustainability. These MOOCs were delivered during 2017 and the study 
forms part of the subproject "Open, Interdisciplinary and Collaborative Innovation to Train in Energy 
Sustainability through MOOCs", which was offered in the portal of the Binational Laboratory for 
Intelligent Energy Sustainability Management and Technology Training. The method utilized was 
mixed, with a triangulation design approach according to the convergence model. This method 
consisted of two phases: the first being quantitative, with an online survey designed by experts in a 
Likert type scale, and the second being qualitative, in which valuations of the users were collected 
through diverse instruments such as focus groups and observations. The results obtained demonstrate 
the advantages of designing MOOCs that make use of innovative tools, in order to engage the students 
as much as possible, and the collateral impact on the development of digital abilities and skills in 
addition to the learning acquired with respect to sustainability. © 2018 by the authors. 
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Input-current/output-voltage ripple mitigation in the double  
dual boost converter 

Valdez-Resendiz J.E., Rosas-Caro J.C., Mayo-Maldonado J.C., Calderon-Zavala G. 
Article 

In this paper a novel switching ripple mitigation technique is developed and applied to the double dual 
boost converter (DDBC). Under the proposed scheme, an unconstrained selection of the voltage-gain-
range at which the input-current ripple is mitigated is enabled. Furthermore, as an emerging advantage 
of this new strategy, we demonstrate that the elimination of the output-voltage ripple can be also 
achieved. The simultaneous input-current- and output-voltage ripple mitigation under a fixed but 
otherwise arbitrary selection of the converter's input-to-output voltage gain is the main contribution 
of this work, which is in sharp contrast with current switching techniques that are exclusively focused 
on input-current ripple cancellation at constrained duty cycles. Theoretical and experimental evidence 
is presented to validate the proposed scheme. © 2018 Elsevier B.V. 
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Instructional design to measure the efficacy of interactive e-books  
in a high school setting 

Pabrua Batoon M.V., Glasserman Morales L.D., Yanez Figueroa J.A. 
Article 

This article describes a qualitative research analysis on the implementation of interactive e-books in 
high school courses using a case study approach. The subjects of the study included seven professors 
and 16 freshmen who were surveyed and interviewed with a questionnaire designed according to the 
Kemp Model of Instructional Design. The study revealed that participants use interactive e-books as a 
technological educational resource. The professors pointed out that the design of the interactive e-
books helped students develop essential learning skills: technological ability, reading and writing skills, 
as well as cognition and metacognition abilities. Furthermore, the students noted that the use of 
interactive e-books has a positive effect on their grades due to its high audio and visual contents. 
However, the students indicated that they were allured to chat, to play or to navigate in their mobile 
device while they were using it. Finally, this study can contribute to the relative knowledge about the 
use of mobile technology in education, as well as, it aids the professor to make a reflection about the 
Instructional Design of the educational technological resources used in the classroom to promote 
better result in the process of learning. © Turkish Online Journal of Distance Education-TOJDE, 2018. 
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Integrated transcriptomic and epigenomic analysis of ovarian cancer reveals 
epigenetically silenced GULP1 

Maldonado L., Brait M., Izumchenko E., Begum S., Chatterjee A., Sen T., Loyo M., Barbosa A.,  
Poeta M.L., Makarev E., Zhavoronkov A., Fazio V.M., Angioli R., Rabitti C., Ongenaert M.,  

Van Criekinge W., Noordhuis M.G., de Graeff P., Wisman G.B.A., Van der Z 
Article 

Many epigenetically inactivated genes involved in ovarian cancer (OC) development and progression 
remain to be identified. In this study we undertook an integrated approach that consisted of 
identification of genome-wide expression patterns of primary OC samples and normal ovarian surface 
epithelium along with a pharmacologic unmasking strategy using 3 OC and 3 immortalized normal 
ovarian epithelial cell lines. Our filtering scheme identified 43 OC specific methylated genes and among 
the 5 top candidates (GULP1, CLIP4, BAMBI, NT5E, TGFβ2), we performed extended studies of GULP1. 
In a training set, we identified GULP1 methylation in 21/61 (34%) of cases with 100% specificity. In an 
independent cohort, the observed methylation was 40% (146/365) in OC, 12.5% (2/16) in borderline 
tumors, 11% (2/18) in cystadenoma and 0% (0/13) in normal ovarian epithelium samples. GULP1 
methylation was associated with clinicopathological parameters such as stage III/IV (p = 0.001), poorly 
differentiated grade (p = 0.033), residual disease (p < 0.0003), worse overall (p = 0.02) and disease 
specific survival (p = 0.01). Depletion of GULP1 in OC cells led to increased pro-survival signaling, 
inducing survival and colony formation, whereas reconstitution of GULP1 negated these effects, 
suggesting that GULP1 is required for maintaining cellular growth control. © 2018 
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Integration in loosely coupled garment supply chains: The case of a Mexican 
trader as switchboard operator 

Arroyo P.E., Holmen E., De Boer L. 
Article 

Purpose: This paper aims to deliberate about the problem of tight and seamless integration in a supply 
chain by conceptualising and understanding how looseness and its creation represent an effective 
supply chain design. Design/methodology/approach: This research is grounded in system theory and 
industrial network research, while the case study of a textile and garment supply network coordinated 
by a third party in Mexico empirically illustrates how looseness in the supply chain may be created. 
The information gathered through in-depth interviews with critical informants at Aztex and three of 
their suppliers, visits in situ and secondary information, was organised with the template analysis 
technique and interpreted from three different but complementary perspectives, system theory, 
supply chain coordination modes and industrial networks, to establish the particularities of the triad 
model. Findings: The study shows that supply chain integration may take place in a variety of forms, 
and that new theoretical perspectives are required to understand how the looseness in the 
connections among actors contributes to the flexibility and efficiency of the chain. Additionally, the 
analysis of the case puts forward the trader’s crucial role as linking pin between suppliers and 
customers in the specific context of the garment sector. Research limitations/implications: Additional 
cases and triangulation of information from traders, suppliers and customers would contribute to 
explore in more detail how integration takes place not only in the textile and garment industry sector 
but also in other industries. Practical implications: A rational explanation of why establish full 
integration across several tiers of suppliers and customers is too difficult to attain is given to managers. 
They may recognise that tight couplings will be necessary and possible only with strategic 
counterparts; meanwhile, others are more suitable to be delegated to a third party. Social implications: 
The economic and industrial stability and progress of low-cost sourcing countries depends on the 
selection of international purchasers. The advancement of triangle manufacturing facilitated by a 
trader may become another criterion to drive the selection towards a region. In the case of Mexico, 
this adds to the near sourcing advantages of the country. Originality/value: The research confirms that 
there is no unique global mode of supplier integration and suggests that different approaches are 
viable as long as the objectives of operational efficiency, good customer service and flexibility are 
satisfied. © 2018, Emerald Publishing Limited. 
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Integration of Autonomous Wireless Sensor Networks in  
Academic School Gardens 

Lopez-Iturri P., Celaya-Echarri M., Azpilicueta L., Aguirre E., Astrain J.J., Villadangos J., Falcone F. 
Article 

In this work, the combination of capabilities provided by Wireless Sensor Networks (WSN) with 
parameter observation in a school garden is employed in order to provide an environment for school 
garden integration as a complementary educational activity in primary schools. Wireless transceivers 
with energy harvesting capabilities are employed in order to provide autonomous system operation, 
combined with an ad-hoc implemented application called MySchoolGardenApp, based on a modular 
software architecture. The system enables direct parameter observation, data analysis and processing 
capabilities, which can be employed by students in a cloud based platform. Providing remote data 
access allows the adaptation of content to specific classroom/homework needs. The proposed 
monitoring WSN has been deployed in an orchard located in the schoolyard of a primary school, which 
has been built with EnOcean's energy harvesting modules, providing an optimized node device as well 
network layout. For the assessment of the wireless link quality and the deployment of the modules, 
especially the central module which needs to receive directly the signals of all the sensor modules, 
simulation results obtained by an in-house developed 3D Ray Launching deterministic method have 
been used, providing coverage/capacity estimations applicable to the specific school environment 
case. Preliminary trials with MySchoolGardenApp have been performed, showing the feasibility of the 
proposed platform as an educational resource in schools, with application in specific natural science 
course content, development of technological skills and the extension of monitoring capabilities to 
new context-aware applications. 
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Integration of distributed generation technologies on sustainable buildings 

Fuentes-Cortés L.F., Flores-Tlacuahuac A. 
Article 

This work addresses the optimal sizing and selection of the most used technologies reported in 
literature for energy and water supply of sustainable buildings. The addressed technologies includes 
Combined Heat and Power units, solar collectors, photovoltaic panels, conventional boilers, wind 
turbines, Organic Rankine Cycles, biogas production and water treatment systems. The selection 
technology problem is cast as an optimization model which takes into account embedded nonlinear 
behavior of the addressed equipment, especially the ones associated with operative efficiency, and 
dynamics of the storage units. The renewable energy generation, total annual cost, emissions 
generated and water consumption of the system are used as objective functions. Since some of these 
objective functions are contradictory, a multi-objective and multi-scenario Mixed Integer nonlinear 
optimization approach was used to reach trade-off solutions. The multi-objective approach presented 
allows to define the preferences of the designer based on predefined weights for reaching trade-off 
solutions using a dimensional approach. The environmental and energy profiles of a residential 
building in the Pacific Coast of Mexico are presented as Case Study. The results show the importance 
of including the nonlinear behavior of the technologies for defining a suitable operational policy as 
well as the effect of using different criteria about the design of water-energy systems. © 2018 Elsevier 
Ltd 
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Interaction of particles governed by generalized integrated telegraph processes 

Pogorui A.A., Rodríguez-Dagnino R.M. 
Article 

In this paper we introduce the analysis of the interaction of two or more particles, where each of them 
is governed by a generalized integrated telegraph process. We present systematically the distribution 
of the meeting instant of two telegraph particles on the line (or collision phenomenon) that started 
their motion at the same time but from different locations. We also investigate the distribution of a 
switching time such that there exists the first moment of the first instant of two particles collision. 
Asymptotic results of particle collisions for a system of interacting particles with Markov switching, as 
time goes to infinity, are considered. © 2018 Walter de Gruyter GmbH, Berlin/Boston. 
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Interethnic Variability in CYP2D6, CYP2C9, and CYP2C19 Genes and Predicted 
Drug Metabolism Phenotypes among 6060 Ibero-and Native Americans: RIBEF-

CEIBA Consortium Report on Population Pharmacogenomics 

Naranjo M.-E.G., Rodrigues-Soares F., Peñas-Lledó E.M., Tarazona-Santos E., Fariñas H., Rodeiro I., 
Terán E., Grazina M., Moya G.E., López-López M., Sarmiento A.P., Calzadilla L.R., Ramírez-Roa R., 

Ortiz-López R., Estévez-Carrizo F.E., Sosa-Macías M., Bar 
Article 

Pharmacogenetic variation in Latin Americans is understudied, which sets a barrier for the goal of 
global precision medicine. The RIBEF-CEIBA Network Consortium was established to characterize 
interindividual and between population variations in CYP2D6, CYP2C9, and CYP2C19 drug metabolizing 
enzyme genotypes, which were subsequently utilized to catalog their "predicted drug metabolism 
phenotypes" across Native American and Ibero American populations. Importantly, we report in this 
study, a total of 6060 healthy individuals from Ibero-America who were classified according to their 
self-reported ancestry: 1395 Native Americans, 2571 Admixed Latin Americans, 96 Afro-Latin 
Americans, 287 white Latin Americans (from Cuba), 1537 Iberians, and 174 Argentinean Ashkenazi 
Jews. Moreover, Native Americans were grouped into North-, Central-, and South Amerindians (from 
Mexico, Costa Rica, and Peru, respectively). All subjects were studied for the most common and 
functional CYP2D6, CYP2C9, and CYP2C19 allelic variants, and grouped as genotype-predicted poor or 
ultrarapid metabolizer phenotypes (gPMs and gUMs, respectively). Native Americans showed 
differences from each ethnic group in at least two alleles of CYP2D6, CYP2C9, and CYP2C19. Native 
Americans had higher frequencies of wild-type alleles for all genes, and lower frequency of CYP2D6∗41, 
CYP2C9∗2, and CYP2C19∗17 (p < 0.05). Native Americans also showed less CYP2C19 gUMs than the 
rest of the population sample. In addition, differences within Native Americans (mostly North vs. 
South) were also found. The interethnic differences described supports the need for population-
specific personalized and precision medicine programs for Native Americans. To the best of our 
knowledge, this is the largest study carried out in Native Americans and other Ibero-American 
populations analyzing CYP2D6, CYP2C9, and CYP2C19 genetic polymorphisms. Population 
pharmacogenomics is a nascent field of global health and warrants further research and education. © 
2018, Mary Ann Liebert, Inc., publishers. 
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Inter-laboratory comparison of nanoparticle size measurements using dynamic 
light scattering and differential centrifugal sedimentation 

Langevin D., Lozano O., Salvati A., Kestens V., Monopoli M., Raspaud E., Mariot S., Salonen A., 
Thomas S., Driessen M., Haase A., Nelissen I., Smisdom N., Pompa P.P., Maiorano G., Puntes V., 

Puchowicz D., Stępnik M., Suárez G., Riediker M., Benetti F., Mi 
Article 

Nanoparticle in vitro toxicity studies often report contradictory results with one main reason being 
insufficient material characterization. In particular the characterization of nanoparticles in biological 
media remains challenging. Our aim was to provide robust protocols for two of the most commonly 
applied techniques for particle sizing, i.e. dynamic light scattering (DLS) and differential centrifugal 
sedimentation (DCS) that should be readily applicable also for users not specialized in nanoparticle 
physico-chemical characterization. A large number of participants (40, although not all participated in 
all rounds) were recruited for a series of inter-laboratory comparison (ILC) studies covering many 
different instrument types, commercial and custom-built, as another possible source of variation. ILCs 
were organized in a consecutive manner starting with dispersions in water employing well-
characterized near-spherical silica nanoparticles (nominal 19 nm and 100 nm diameter) and two types 
of functionalized spherical polystyrene nanoparticles (nominal 50 nm diameter). At first each 
laboratory used their in-house established procedures. In particular for the 19 nm silica particles, the 
reproducibility of the methods was unacceptably high (reported results were between 10 nm and 50 
nm). When comparing the results of the first ILC round it was observed that the DCS methods 
performed significantly worse than the DLS methods, thus emphasizing the need for standard 
operating procedures (SOPs). SOPs have been developed by four expert laboratories but were tested 
for robustness by a larger number of independent users in a second ILC (11 for DLS and 4 for DCS). In 
a similar approach another SOP for complex biological fluids, i.e. cell culture medium containing serum 
was developed, again confirmed via an ILC with 8 participating laboratories. Our study confirms that 
well-established and fit-for-purpose SOPs are indispensable for obtaining reliable and comparable 
particle size data. Our results also show that these SOPs must be optimized with respect to the 
intended measurement system (e.g. particle size technique, type of dispersant) and that they must be 
sufficiently detailed (e.g. avoiding ambiguity regarding measurand definition, etc.). SOPs may be 
developed by a small number of expert laboratories but for their widespread applicability they need 
to be verified by a larger number of laboratories. © 2017 Elsevier B.V. 
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Internal volumetric heat generation and heat capacity prediction during a 
material electromagnetic treatment process using hybrid algorithms 

[Predicción de la generación interna volumétrica de calor y la capacidad 
calorífica durante un tratamiento electro 

García E., Amaya I., Correa R. 
Article 

This work considers the estimation of internal volumetric heat generation, as well as the heat capacity 
of a solid spherical sample, heated by a homogeneous, time-varying electromagnetic field. To that end, 
the numerical strategy solves the corresponding inverse problem. Three functional forms (linear, 
sinusoidal, and exponential) for the electromagnetic field were considered. White Gaussian noise was 
incorporated into the theoretical temperature profile (i.e. the solution of the direct problem) to 
simulate a more realistic situation. Temperature was pretended to be read through four sensors. The 
inverse problem was solved through three different kinds of approach: using a traditional optimizer, 
using modern techniques, and using a mixture of both. In the first case, we used a traditional, 
deterministic Levenberg-Marquardt (LM) algorithm. In the second one, we considered three stochastic 
algorithms: Spiral Optimization Algorithm (SOA), Vortex Search (VS), and Weighted Attraction Method 
(WAM). In the final case, we proposed a hybrid between LM and the metaheuristics algorithms. Results 
show that LM converges to the expected solutions only if the initial conditions (IC) are within a limited 
range. Oppositely, metaheuristics converge in a wide range of IC but exhibit low accuracy. The hybrid 
approaches converge and improve the accuracy obtained with the metaheuristics. The difference 
between expected and obtained values, as well as the RMS errors, are reported and compared for all 
three methods. © 2018, Revista Ingenieria e Investigacion - Editorial Board. All rights reserved. 
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Internet delay forecasting for correlated and uncorrelated scenarios 

Rizo-Dominguez L., Muñoz-Rodriguez D., Vargas-Rosales C., Ramirez-Pacheco J.,  
Villalpando-Hernandez R., Mendieta-Jimenez F. 

Article 

Most Internet end-to-end communications rely on the transmission control protocol, and transmission 
control protocol performance depends upon the efficient detection of packet losses and delay 
estimations. Thus, several retransmission timeout prediction algorithms, which play an important role 
in the quality of service assurance, have been suggested in the literature. In this paper, we propose a 
novel forecasting algorithm, which, in contrast to those reported previously, is suitable for both the 
correlated and the uncorrelated delay scenarios. The proposed algorithm is compared with other 
methodologies by using standardized delay traces reported in the literature, and it is shown that the 
proposed algorithm obtains an improved performance with smaller errors than those of current 
predictors. Copyright © 2017 John Wiley & Sons, Ltd. 
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Interpenetrating network gelatin methacryloyl (GelMA) and pectin-g-PCL 
hydrogels with tunable properties for tissue engineering 

Fares M.M., Shirzaei Sani E., Portillo Lara R., Oliveira R.B., Khademhosseini A., Annabi N. 
Article 

The design of new hydrogel-based biomaterials with tunable physical and biological properties is 
essential for the advancement of applications related to tissue engineering and regenerative medicine. 
For instance, interpenetrating polymer network (IPN) and semi-IPN hydrogels have been widely 
explored to engineer functional tissues due to their characteristic microstructural and mechanical 
properties. Here, we engineered IPN and semi-IPN hydrogels comprised of a tough pectin grafted 
polycaprolactone (pectin-g-PCL) component to provide mechanical stability, and a highly 
cytocompatible gelatin methacryloyl (GelMA) component to support cellular growth and proliferation. 
IPN hydrogels were formed by calcium ion (Ca2+)-crosslinking of pectin-g-PCL chains, followed by 
photocrosslinking of the GelMA precursor. Conversely, semi-IPN networks were formed by 
photocrosslinking of the pectin-g-PCL and GelMA mixture, in the absence of Ca2+ crosslinking. IPN and 
semi-IPN hydrogels synthesized with varying ratios of pectin-g-PCL to GelMA, with and without Ca2+-
crosslinking, exhibited a broad range of mechanical properties. For semi-IPN hydrogels, the 
aggregation of microcrystalline cores led to formation of hydrogels with compressive moduli ranging 
from 3.1 to 10.4 kPa. For IPN hydrogels, the mechanistic optimization of pectin-g-PCL, GelMA, and 
Ca2+ concentrations resulted in hydrogels with comparatively higher compressive modulus, in the 
range of 39 kPa-5029 kPa. Our results also showed that IPN hydrogels were cytocompatible in vitro 
and could support the growth of three-dimensionally (3D) encapsulated MC3T3-E1 preosteoblasts in 
vitro. The simplicity, technical feasibility, low cost, tunable mechanical properties, and 
cytocompatibility of the engineered semi-IPN and IPN hydrogels highlight their potential for different 
tissue engineering and biomedical applications. © 2018 The Royal Society of Chemistry. 

Fares M.M., Shirzaei Sani E., Portillo Lara R., Oliveira R.B., Khademhosseini A., Annabi N., (2018). Interpenetrating network 
gelatin methacryloyl (GelMA) and pectin-g-PCL hydrogels with tunable properties for tissue engineering. Biomaterials 
Science, Vol. 6, pp. 2938-2950. ISSN: 20474830



Intestinal permeability and cellular antioxidant activity of phenolic compounds 
from mango (Mangifera indica cv. ataulfo) peels 

Pacheco-Ordaz R., Antunes-Ricardo M., Gutiérrez-Uribe J.A., González-Aguilar G.A. 
Article 

Mango (Mangifera indica cv. Ataulfo) peel contains bound phenolics that may be released by alkaline 
or acid hydrolysis and may be converted into less complex molecules. Free phenolics from mango cv. 
Ataulfo peel were obtained using a methanolic extraction, and their cellular antioxidant activity (CAA) 
and permeability were compared to those obtained for bound phenolics released by alkaline or acid 
hydrolysis. Gallic acid was found as a simple phenolic acid after alkaline hydrolysis along with 
mangiferin isomers and quercetin as aglycone and glycosides. Only gallic acid, ethyl gallate, mangiferin, 
and quercetin were identified in the acid fraction. The acid and alkaline fractions showed the highest 
CAA (60.5% and 51.5%) when tested at 125 µg/mL. The value of the apparent permeability coefficient 
(Papp) across the Caco-2/HT-29 monolayer of gallic acid from the alkaline fraction was higher (2.61 × 
10−6 cm/s) than in the other fractions and similar to that obtained when tested pure (2.48 × 10−6 
cm/s). In conclusion, mango peels contain bound phenolic compounds that, after their release, have 
permeability similar to pure compounds and exert an important CAA. This finding can be applied in the 
development of nutraceuticals using this important by-product from the mango processing industry. 
© 2018 by the authors. Licensee MDPI, Basel, Switzerland. 
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Intraocular pressure variation during episodes of pigment dispersion and its 
relationship with the development of pigmentary glaucoma [Variación de la 

presión intraocular durante episodios de dispersión pigmentaria y su relación 
con el desarrollo de glauc 

Guerrero-De-Ferran C., Rodríguez-García A. 
Article 

objective: To determine the intraocular pressure (IOP) variation during acute attacks of pigment 
dispersion and its relationship with the development of pigmentary glaucoma (PG). Methods: 
Retrospective, observational, and descriptive study of patients with pigment dispersion syndrome 
(PDS). IOP was recorded by Goldman tonometry during acute attacks of pigment dispersion, after 
cessation, and until last follow-up visit. results: We analyzed 13 patients; 9 women (69.2%) and 4 men 
(30.8%), with a mean age of 51.76 years. The minimum follow-up time was 12 months. During the 
acute phase of pigment dispersion, the mean IOP was 23.3 ± 8.6 mmHg, dropping to 15.2 ± 2.4 mmHg 
after the event (p < 0.0001). Only 5 (38.4%) patients ended up developing PG. The mean IOP of patients 
with PDS during the acute event was 22.5 ± 10.6 mmHg, compared to 24.6 ± 4.0 mmHg of those who 
developed PG (p = 0.0365). Conclusions: We found an elevated IOP in all patients analyzed during acute 
attacks of pigment dispersion. The IOP variations, along with its persistent elevation, and the 
appearance of the optic nerve and cup-to-disk ratio should be considered as potential risk indicators 
for the development of PG in these patients. © 2017 Sociedad Mexicana de Oftalmología. 
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Inverse formulas of parameterized orthogonal wavelets 

Herrera-Alcántara O., González-Mendoza M. 
Article 

We review the parameterization of orthogonal wavelet based filters of length 4, 6, 8, and 10, and 
present their inverse formulas, which means to determine the parameter values from filter 
coefficients. Experimental results support the validity of these inverse formulas when parameters are 
restricted to [0 , 2 π) for practical applications, such as image processing where parameters are 
optimized to maximize the number of negligible wavelet coefficients. © 2018, Springer-Verlag GmbH 
Austria, part of Springer Nature. 
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'Islamofascism': Four competing discourses on the  
Islamism-fascism comparison 

Bar-On T. 
Article 

With the dramatic rise of the Islamic State of Iraq and Syria, we witnessed the revival of the Islamism-
fascism comparison. This paper begins with a short history of the Islamism-fascism comparison. It then 
argues that both Islamism and fascism are coherent political ideologies. The author proposes a four-
fold typology of different discourses in respect of the Islamism-fascism comparison, which are called 
'Thou shall not compare', 'Islamofascism', 'Islamofascism as epithet', and 'Dare to compare'. It's 
concluded that we should compare Islamism and fascism, but that the two ideologies are distinctive, 
totalitarian ideologies. Clerical fascism is the closest ideologically to Islamism, although it is also a 
distinctive political ideology. © 2018 Bar-On. 
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Joint determination of the optimal selling price, refund policy and quality level 
for complementary products in online purchasing 

Taleizadeh A.A., Rezvan-Beydokhti S., Cárdenas-Barrón L.E. 
Article 

Recently, companies have an increasing interest in online purchasing or e-shopping. However, in this 
type of buying the customer cannot validate the quality of the products. Thus, they trust in the return 
policy as a signal of a good quality. If the customers are not satisfied then they can return the products 
and refund their money back. This research deals with the problem of joint determination of the 
optimal selling price, refund policy and quality level for complementary products in an online 
purchasing. It is assumed that the demand of each product is a function of price, refund and quality 
level. Furthermore, return policy is also a function of refund and quality level; and return quantity of 
the products is affected by the return quantity of the other product. The profit maximisation model is 
illustrated with a numerical example. Copyright © 2018 Inderscience Enterprises Ltd. 
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Joint pricing and inventory model for deteriorating items with expiration dates 
and partial backlogging under two-level partial trade credits in supply chain 

Tiwari S., Cárdenas-Barrón L.E., Goh M., Shaikh A.A. 
Article 

This paper develops an inventory model for deteriorating items under a two-level partial trade credit 
with allowable shortages. This paper considers a supplier-retailer-customer supply chain in which (a) 
for settling the cost of purchasing, the retailer receives a partial trade credit from the supplier and at 
the same time the retailer offers a separate partial trade credit to the customer, (b) the downstream 
credit period not only increases demand but also opportunity cost, (c) the deterioration rate is non-
decreasing over time and the product is fully deteriorated close to its expiration date, and (d) shortages 
are allowed. The objective of the problem is to determine the optimal selling price, the optimal 
replenishment cycle time and the time taken for the inventory to reach zero at the same time such 
that, the total profit per unit is maximized. Theoretical results are established. A numerical example is 
provided to illustrate the theoretical results and yield some managerial insights. © 2018 Elsevier B.V. 
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K2 Study of the Magnetic Precataclysmic Variable V1082 Sagittarius 

Tovmassian G., Szkody P., Yarza R., Kennedy M. 
Article 

We present a long-term light curve of the precataclysmic variable (CV) V1082 Sgr obtained by the K2 
mission over the course of 81 days. We analyze the entire complex light curve as well as explore several 
sections in detail with a sliding periodogram. The long data set allows the first detection of the orbital 
period in the light curve, as well as the confirmation of cyclical variability on a longer timescale of about 
a month. A portion of the light curve in deep minimum reveals a clean, near-sinusoidal variability 
attributed to the rotation of the spotted surface of the donor star. We model that portion of the light 
curve assuming that the donor star grossly under-fills its Roche lobe, has cool spots similar to a 
chromospherically active, slightly evolved early K-star, and might be irradiated by the X-ray beam from 
the magnetically accreting white dwarf. The fast variability of the object in the active phases resembles 
the light curves of magnetic CVs (polars). © 2018. The American Astronomical Society. All rights 
reserved. 
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Kidney-specific WNK1 isoform (KS-WNK1) is a potent activator of WNK4 and 
NCC 

Argaiz E.R., Chavez-Canales M., Ostrosky-Frid M., Rodríguez-Gama A., Vázquez N., Gonzalez-
Rodriguez X., Garcia-Valdes J., Hadchouel J., Ellison D., Gamba G. 

Article 

Familial hyperkalemic hypertension (FHHt) can be mainly attributed to increased activity of the renal 
Na+:Cl- cotransporter (NCC), which is caused by altered expression and regulation of the with-no-lysine 
(K) 1 (WNK1) or WNK4 kinases. The WNK1 gene gives rise to a kidney-specific isoform that lacks the 
kinase domain (KS-WNK1), the expression of which occurs primarily in the distal convoluted tubule. 
The role played by KS-WNK1 in the modulation of the WNK/STE20-proline-alanine rich kinase (SPAK)/ 
NCC pathway remains elusive. In the present study, we assessed the effect of human KS-WNK1 on NCC 
activity and on the WNK4-SPAK pathway. Microinjection of oocytes with human KS-WNK1 cRNA 
induces remarkable activation and phosphorylation of SPAK and NCC. The effect of KS-WNK1 was 
abrogated by eliminating a WNK-WNK-interacting domain and by a specific WNK inhibitor, WNK463, 
indicating that the activation of SPAK/NCC by KS-WNK1 is due to interaction with another WNK kinase. 
Under control conditions in oocytes, the activating serine 335 of the WNK4 T loop is not 
phosphorylated. In contrast, this serine becomes phosphorylated when the intracellular chloride 
concentration ([Cl-]i) is reduced or when KS-WNK1 is coexpressed with WNK4. KS-WNK1-mediated 
activation of WNK4 is not due to a decrease of the [Cl-]i. Coimmunoprecipitation analysis revealed that 
KS-WNK1 and WNK4 interact with each other and that WNK4 becomes autophosphorylated at serine 
335 when it is associated with KS-WNK1. Together, these observations suggest that WNK4 becomes 
active in the presence of KS-WNK1, despite a constant [Cl-]i. © 2018 American Physiological Society. 
All rights reserved. 
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Kinetic Investigation and Wear Properties of Fe2B Layers on AISI 12L14 Steel 

Keddam M., Ortiz-Dominguez M., Elias-Espinosa M., Arenas-Flores A., Zuno-Silva J.,  
Zamarripa-Zepeda D., Gomez-Vargas O.A. 

Article 

In the current study, the powder-pack boriding was applied to the AISI 12L14 steel in the temperature 
range 1123 K to 1273 K for an exposure time between 2 and 8 hours. The produced boride layer was 
composed of Fe2B with a sawtooth morphology. A diffusion model based on the integral method was 
applied to investigate the growth kinetics of Fe2B layers. As a main result, the boron diffusion 
coefficients in Fe2B were estimated by considering the principle of mass balance at the 
(Fe2B/substrate) interface with an inclusion of boride incubation times. The value of activation energy 
for boron diffusion in AISI 12L14 steel was estimated as 165 kJ mol−1 and compared with other values 
of activation energy found in the literature. An experimental validation of the present model was made 
by using four different boriding conditions. Furthermore, the Rockwell-C adhesion test was employed 
to assess the cohesion of boride layers to the base metal. The scratch and pin-on-disc tests were also 
carried out to analyze the effect of boriding on wear behavior of AISI 12L14 steel. © 2018, The 
Minerals, Metals & Materials Society and ASM International. 
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Large optical nonlinearity of nanoantennas coupled to an epsilon-near-zero 
material /639/624/399/1015 /639/624/400/385 letter 

Alam M.Z., Schulz S.A., Upham J., De Leon I., Boyd R.W. 
Article 

The size and operating energy of a nonlinear optical device are fundamentally constrained by the 
weakness of the nonlinear optical response of common materials 1 . Here, we report that a 50-nm-
thick optical metasurface made of optical dipole antennas coupled to an epsilon-near-zero material 
exhibits a broadband (400 nm bandwidth) and ultrafast (recovery time less than 1 ps) intensity-
dependent refractive index n 2 as large as -3.73 ± 0.56 cm2 GW-1. Furthermore, the metasurface 
exhibits a maximum optically induced refractive index change of ±2.5 over a spectral range of 200 nm. 
The inclusion of low-Q nanoantennas on an epsilon-near-zero thin film not only allows the design of a 
metasurface with an unprecedentedly large nonlinear optical response, but also offers the flexibility 
to tailor the sign of the response. Our technique removes a longstanding obstacle in nonlinear optics: 
the lack of materials with an ultrafast nonlinear contribution to refractive index on the order of unity. 
It consequently offers the possibility to design low-power nonlinear nano-optical devices with orders-
of-magnitude smaller footprints. © 2017 The Author(s). 
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Large scale treatment of total petroleum-hydrocarbon contaminated 
groundwater using bioaugmentation 

Poi G., Shahsavari E., Aburto-Medina A., Mok P.C., Ball A.S. 
Article 

Bioaugmentation or the addition of microbes to contaminated sites has been widely used to treat 
contaminated soil or water; however this approach is often limited to laboratory based studies. In the 
present study, large scale bioaugmentation has been applied to total petroleum hydrocarbons (TPH)-
contaminated groundwater at a petroleum facility. Initial TPH concentrations of 1564 mg L−1 in the 
field were reduced to 89 mg L−1 over 32 days. This reduction was accompanied by improved 
ecotoxicity, as shown by Brassica rapa germination numbers that increased from 52 at day 0 to 82% 
by the end of the treatment. Metagenomic analysis indicated that there was a shift in the microbial 
community when compared to the beginning of the treatment. The microbial community was 
dominated by Proteobacteria and Bacteroidetes from day 0 to day 32, although differences at the 
genus level were observed. The predominant genera at the beginning of the treatment (day 0 just after 
inoculation) were Cloacibacterium, Sediminibacterium and Brevundimonas while at the end of the 
treatment members of Flavobacterium dominated, reaching almost half the population (41%), 
followed by Pseudomonas (6%) and Limnobacter (5.8%). To the author's knowledge, this is among the 
first studies to report the successful large scale biodegradation of TPH-contaminated groundwater 
(18,000 L per treatment session) at an offshore petrochemical facility. © 2018 Elsevier Ltd 
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Laser vibrometry in the quality control of the break of tanned leather 

Preciado J.S., Lopez C.P., Hernandez-Montes M.D.S., Torre-Ibarra M.D.L., Moreno J.M.F., Ruiz C.T., 
Mendoza Santoyo F., Galan M. 

Article 

Tanning industry treats hides and the skin of animals for their use in products such as clothes, furniture 
and car's interiors. The worth of leather is highly affected by defects that may appear prior or during 
the tanning process. Break, which refers to the wrinkling of the grain surface of leather, is one of the 
main issues because it affects not only the visual appearance of leather, but also its mechanical 
properties. The standardized method to classify the break pattern is done by bending the leather with 
the hand and comparing visually the resulting wrinkles that appear with a reference pattern, which 
makes the classification subjective and limits the evaluation to small areas. Laser vibrometry is an 
optical technique that has been applied in vibrational and modal analysis, which are methodologies 
used to obtain the mechanical properties of materials. This work demonstrates the use of a single-
point vibrometer as a noncontact and nondestructive optical method to discriminate among five break 
levels, which could increase the effectiveness of leather classification for quality control in the tanning 
industry. © 2017 Elsevier Ltd 
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Latin America: Presidentialism vs. parliamentarism.facts about the dilemma in 
the 21st century [El dilema presidencialismo vs. Parlamentarismo en América 

latina. Apuntes sobre la realidad en el siglo xxi] 

Villabella Armengol C.M. 
Article 

In the last decades of the past century, a process of reinstitutionalization and redemo-cratization 
began in Latin America. Which had as one of its axes, the critical revision of the form of presidential 
government, given that this was prone to democratic ruptures and governance crisis. As a result of the 
debate, the system was re-established, becoming legitimate in the constitutions promulgated in those 
years. The present study reconstructs the remodeling of the presidential regime in the region and 
evaluates its result, using meta-analysis and Comparative Law. In particular, the Mexican model is 
analyzed, given that its Constitution whose centennial in 2017, did not follow the reform trend of the 
rest of the countries in the area. © 2018, Universidad de Talca. All rights reserved. 
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Levels of MN, ZN, PB and HG in sediments of the zamora river, Ecuador 

Abrahan M., Diana J.-F., Jürgen M. 
Article 

Artisanal and small-scale gold mining activities (ASGM) are currently performed in the Zamora River 
basin (Ecuadorian Amazon), mainly in the Nambija and La Herradura-Chinapintza mining district. 
However, the effects of ASGM on these fluvial systems have not been yet assessed. Thus, the 
concentrations of Mn, Zn, Pb and Hg were measured in bottom sediments of rivers of the Zamora River 
basin and suspended sediments of the mining effluents. The results show that bottom sediments of 
several tributaries of the Zamora River (Conguime River and the lower Nangaritza River) are severely 
contaminated with Mn, Zn, Pb and Hg. This contamination is the result of the discharge of mining 
effluents coming from La Herradura-Chinapintza mining district, which are rich in sediments composed 
by polymetallic mineral. Bottom sediments of the Nambija and the upper Zamora River show a severe 
contamination with Hg, suggesting the existence of ASGM in the upper Zamora River basin. The 
contaminated bottom sediments of these rivers are re-suspended during high water discharge periods 
and are transported toward the Amazon River mainstream. According to international guidelines, the 
high levels of Mn, Zn, Pb and Hg in river sediments of the Zamora basin can have adverse effects on 
aquatic biota. © 2018, Centro de Ciencias de la Atmosfera, UNAM. All rights reserved. 
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Locating and protecting facilities from intentional attacks using secrecy 

Zhang C., Ramirez-Marquez J.E., Li Q. 
Article 

To preserve continued effective performance of facilities, their protection against intentional attacks 
needs to be considered while determining optimal facility location solutions. We propose a 
simultaneous game between a defender and an attacker to study facility protection against intentional 
attacks while keeping the information about protection resource allocation secret. To deal with the 
complexity of solving the proposed simultaneous game, we employ an algorithm with necessary 
adaptations to identify its mixed-strategy Nash equilibrium solution, which is used to evaluate the 
disruption inflicted by intentional attacks on the efficiency of a facility location solution. The facility 
location problem with protection against intentional attacks is then modeled as a multi-objective 
optimization problem, in order to balance the cost of opening facilities and the efficiency of facilities 
with and without facility failures inflicted by intentional attacks. MO-PSDA, a multi-objective 
evolutionary algorithm, is employed to solve the proposed multi-objective optimization problem. © 
2017 Elsevier Ltd 
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Low Salivary Amylase Gene (AMY1) Copy Number Is Associated with Obesity 
and Gut Prevotella Abundance in Mexican Children and Adults 

León-Mimila P., Villamil-Ramírez H., López-Contreras B.E., Morán-Ramos S., Macias-Kauffer L.R., 
Acuña-Alonzo V., Del Río-Navarro B.E., Salmerón J., Velazquez-Cruz R., Villarreal-Molina T.,  

Aguilar-Salinas C.A., Canizales-Quinteros S. 
Article 

Genome-wide association studies (GWAS) have identified copy number variants (CNVs) associated 
with obesity in chromosomal regions 1p31.1, 10q11.22, 11q11, 16p12.3, and recently 1p21.1, which 
contains the salivary amylase gene (AMY1). Recent evidence suggests this enzyme may influence gut 
microbiota composition through carbohydrate (mainly starch) degradation. The role of these CNVs in 
obesity has been scarcely explored in the Latino population, and thus the aim of our study was to 
evaluate the association of 1p31.1, 10q11.22, 11q11, 16p12.3 and 1p21.1 CNVs with obesity in 921 
Mexican children, to replicate significant associations in 920 Mexican adults, and to analyze the 
association of AMY1 copy number with gut microbiota in 75 children and 45 adults. Of the five CNVs 
analyzed, 1q11 CNV was significantly associated with obesity in children, but not in adults. Only AMY1 
CNV was significantly associated with obesity in both age groups. Moreover, gut microbiota analyses 
revealed a positive correlation between AMY1 copy number and Prevotella abundance. This genus has 
enzymes and gene clusters essential for complex polysaccharide degradation and utilization. To our 
knowledge, this is the first study to analyze the association of these five CNVs in the Mexican 
population and to report a correlation between AMY1 CN and gut microbiota in humans. 
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Lung and heart sounds analysis: State-of-the-art and future trends 

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

Lung sounds, which include all sounds that are produced during the mechanism of respiration, may be 
classified into normal breath sounds and adventitious sounds. Normal breath sounds occur when no 
respiratory problems exist, whereas adventitious lung sounds (wheeze, rhonchi, crackle, etc.) are 
usually associated with certain pulmonary pathologies. Heart and lung sounds that are heard using a 
stethoscope are the result of mechanical interactions that indicate operation of cardiac and respiratory 
systems, respectively. In this article, we review the research conducted during the last six years on lung 
and heart sounds, instrumentation and data sources (sensors and databases), technological advances, 
and perspectives in processing and data analysis. Our review suggests that chronic obstructive 
pulmonary disease (COPD) and asthma are the most common respiratory diseases reported on in the 
literature; related diseases that are less analyzed include chronic bronchitis, idiopathic pulmonary 
fibrosis, congestive heart failure, and parenchymal pathology. Some new findings regarding the 
methodologies associated with advances in the electronic stethoscope have been presented for the 
auscultatory heart sound signaling process, including analysis and clarification of resulting sounds to 
create a diagnosis based on a quantifiable medical assessment. The availability of automatic 
interpretation of high precision of heart and lung sounds opens interesting possibilities for 
cardiovascular diagnosis as well as potential for intelligent diagnosis of heart and lung diseases. © 2018 
Begell House, Inc. 
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Lyapunov equivalent representation form of forced, damped, nonlinear,  
two degree-of-freedom systems 

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

The aim of this paper focuses on finding equivalent representation forms of forced, damped, two 
degree-of-freedom, nonlinear systems in the sense of Lyapunov by using a nonlinear transformation 
approach that provides decoupled, forced, damped, nonlinear equations of the Duffing type, under 
the assumption that the driving frequency and the external forces are equal in both systems. The 
values of Lyapunov characteristic exponents (LCEs), Lyapunov largest exponents (LLE), and time-
amplitude and frequency-amplitude curves computed from numerical integration solutions, indicate 
that the decoupled Duffing-type equations are equivalent, in the sense of Lyapunov, to the original 
dynamic system, since both set of motion equations tend to have the same qualitative and quantitative 
behaviors. © 2018 by the authors. 
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Machine learning techniques for quality control in high conformance 
manufacturing environment 

Escobar C.A., Morales-Menendez R. 
Article 

In today’s highly competitive global market, winning requires near-perfect quality. Although most 
mature organizations operate their processes at very low defects per million opportunities, customers 
expect completely defect-free products. Therefore, the prompt detection of rare quality events has 
become an issue of paramount importance and an opportunity for manufacturing companies to move 
quality standards forward. This article presents the learning process and pattern recognition strategy 
for a knowledge-based intelligent supervisory system, in which the main goal is the detection of rare 
quality events. Defect detection is formulated as a binary classification problem. The l1-regularized 
logistic regression is used as the learning algorithm for the classification task and to select the features 
that contain the most relevant information about the quality of the process. The proposed strategy is 
supported by the novelty of a hybrid feature elimination algorithm and optimal classification threshold 
search algorithm. According to experimental results, 100% of defects can be detected effectively. © 
2018, © The Author(s) 2018. 
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Markov Switching International Capital Asset Pricing Model, an Emerging 
Market Case: Mexico 

Valencia-Herrera H., López-Herrera F. 
Article 

The article shows how the international capital asset pricing model (ICAPM) with Markov regime 
switching can model the asset returns in the emerging market of Mexico. For most assets, although 
significant, the international risk premium factor is not subject to regime switching, but the domestic 
factor is. The probabilities of regimes are correlated with the volatility of assets. A GARCH(1,1) Markov 
regime switching model offers better adjustment than a non-GARCH. JEL Classification: C58, F36, F65, 
G12, G15. © 2018, © 2018 Institute of Financial Management and Research. 
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Massive ischemic stroke secondary to viral myocarditis in a child [Ictus 
isquémico masivo secundario a miocarditis viral en un niño] 

Suescún-Vargas J.M., Saza-Mejía L.M., Morales-Cárdenas A.S., Pereira-Ospina R.P. 
Article 

Introduction: cerebrovascular accidents are rare in children, and they are generally associated with 
thrombophilia. However, infectious processes such as myocarditis should also be considered, for they 
may lead to thrombus formation. Case presentation: a previously healthy 13-month-old male child 
presents with evidence of extensive ischemic cerebrovascular accident compromising both cerebral 
hemispheres, with a history of gastrointestinal infection which might suggest the presence of sepsis 
and myocarditis secondary to it contributing to a thrombotic event which probably triggered the 
cerebrovascular process herein described. Conclusions: although they have been ranked as the third 
cause of cerebrovascular events, infections should be taken into account so as to timely indicate the 
appropriate antibiotic treatment and avoid the occurrence of sequels. © 2018, Editorial Ciencias 
Medicas. All rights reserved. 

Suescún-Vargas J.M., Saza-Mejía L.M., Morales-Cárdenas A.S., Pereira-Ospina R.P., (2018). Massive ischemic stroke 
secondary to viral myocarditis in a child [Ictus isquémico masivo secundario a miocarditis viral en un niño]. Revista Cubana 
de Pediatria, Vol. 90, pp. 158-168. ISSN: 347531



Maternal overnutrition by hypercaloric diets programs hypothalamic 
mitochondrial fusion and metabolic dysfunction in rat male offspring 

Cardenas-Perez R.E., Fuentes-Mera L., De La Garza A.L., Torre-Villalvazo I., Reyes-Castro L.A., 
Rodriguez-Rocha H., Garcia-Garcia A., Corona-Castillo J.C., Tovar A.R., Zambrano E., Ortiz-Lopez R., 

Saville J., Fuller M., Camacho A. 
Article 

Background: Maternal overnutrition including pre-pregnancy, pregnancy and lactation promotes a 
lipotoxic insult leading to metabolic dysfunction in offspring. Diet-induced obesity models (DIO) show 
that changes in hypothalamic mitochondria fusion and fission dynamics modulate metabolic 
dysfunction. Using three selective diet formula including a High fat diet (HFD), Cafeteria (CAF) and High 
Sugar Diet (HSD), we hypothesized that maternal diets exposure program leads to selective changes in 
hypothalamic mitochondria fusion and fission dynamics in male offspring leading to metabolic 
dysfunction which is exacerbated by a second exposure after weaning. Methods: We exposed female 
Wistar rats to nutritional programming including Chow, HFD, CAF, or HSD for 9 weeks (pre-mating, 
mating, pregnancy and lactation) or to the same diets to offspring after weaning. We determined body 
weight, food intake and metabolic parameters in the offspring from 21 to 60 days old. Hypothalamus 
was dissected at 60 days old to determine mitochondria-ER interaction markers by mRNA expression 
and western blot and morphology by transmission electron microscopy (TEM). Mitochondrial-ER 
function was analyzed by confocal microscopy using hypothalamic cell line mHypoA-CLU192. Results: 
Maternal programming by HFD and CAF leads to failure in glucose, leptin and insulin sensitivity and fat 
accumulation. Additionally, HFD and CAF programming promote mitochondrial fusion by increasing 
the expression of MFN2 and decreasing DRP1, respectively. Further, TEM analysis confirms that CAF 
exposure after programing leads to an increase in mitochondria fusion and enhanced mitochondrial-
ER interaction, which partially correlates with metabolic dysfunction and fat accumulation in the HFD 
and CAF groups. Finally, we identified that lipotoxic palmitic acid stimulus in hypothalamic cells 
increases Ca2+ overload into mitochondria matrix leading to mitochondrial dysfunction. Conclusions: 
We concluded that maternal programming by HFD induces hypothalamic mitochondria fusion, 
metabolic dysfunction and fat accumulation in male offspring, which is exacerbated by HFD or CAF 
exposure after weaning, potentially due to mitochondria calcium overflux. © 2018 The Author(s). 
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Mathematics for Engineering: An analysis about cognitive functioning in the 
solution of a problem of two variables calculus [Matemáticas para Ingeniería: 

Un análisis del funcionamiento cognitivo en la solución de un problema de 
cálculo en dos variables] 

Zúñiga-Silva L. 
Article 

The objective of the study presented in this paper was to analyze the cognitive functioning of a group 
of students when they confront the solution of a differential calculus problem on two independent 
variables. This is a qualitative study based on the systematic observation, conduct analysis, and 
student's answers in the solution's process of the given problem. This research shows how the 
cognitive functioning affects the way in which students understand and interpret the conceptual and 
operative elements in each phase of the solution process. The main conclusion was that the analyzed 
cognitive functions are affected by bias of thinking and by conceptions acquired during the student's 
scholar history. © 2018, Centro de Informacion Tecnologica.El objetivo del estudio que se presenta fue 
realizar un análisis sobre el funcionamiento cognitivo de un grupo de estudiantes cuando abordaron 
la solución de un problema de cálculo diferencial de dos variables independientes. Es un estudio de 
carácter cualitativo basado en la observación sistemática y el análisis de conductas y respuestas de los 
alumnos en el proceso de solución del problema planteado. Los resultados de la investigación 
muestran cómo el funcionamiento cognitivo afecta la forma en que los alumnos comprenden e 
interpretan los elementos conceptuales y procedimentales en cada fase del proceso de solución. Se 
concluye que las funciones cognitivas analizadas se afectan por sesgos de pensamiento y por 
concepciones adquiridas durante la historia escolar de los alumnos. © 2018, Centro de Informacion 
Tecnologica. 
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MC2ESVM: Multiclass Classification Based on Cooperative Evolution of Support 
Vector Machines 

Rosales-Pérez A., Terashima-Marin H., García S., Herrera F., Coello C.A.C. 
Article 

Support vector machines (SVMs) are one of the most powerful learning algorithms for solving 
classification problems. However, in their original formulation, they only deal with binary classification. 
Traditional extensions of the binary SVMs for multiclass problems are based either on decomposing 
the problem into a number of binary classification problems, which are then independently solved, or 
on reformulating the objective function by solving larger optimization problems. In this paper, we 
propose MC2ESVM, an approach for multiclass classification based on the cooperative evolution of 
SVMs. Cooperative evolution allows us to decompose an M-class problem into M subproblems, which 
are simultaneously optimized in a cooperative fashion. We have reformulated the optimization 
problem such that it focuses on learning the support vectors for each class at the time that it takes into 
account the information from other classes. A comprehensive experimental study using common 
benchmark datasets is carried out to validate MC2ESVM. The experimental results, supported by 
statistical tests, show the effectiveness of MC2ESVM for solving multiclass classification problems, 
while keeping a reasonable number of support vectors. © 2018 IEEE. 

Rosales-Pérez A., Terashima-Marin H., García S., Herrera F., Coello C.A.C., (2018). MC2ESVM: Multiclass Classification Based 
on Cooperative Evolution of Support Vector Machines. IEEE Computational Intelligence Magazine, Vol. 13, pp. 18-29. ISSN: 
1556603X



McOndo y la literatura mundial: ¿realidad o parodia? 

Hernández Delval R. 
Article 

The anthology of short stories McOndo presents itself as an antagonist of magic realism. Through a 
deceptive complete opposition to this genre, McOndo aimed to close an intellectual and cultural cycle 
in twentieth century Latin American Literature. However, the controversy generated at the time of its 
publishing had a limited historical influence. This situation allows, after more than 20 years of its first 
edition, a more measured analysis of the real critical ambitions of the anthology. To elaborate this 
study, World Literature′s theory is applied to propose an interpretation of McOndo as a parodic 
discourse that attempts to eradicate a reductionist vision of Latin America as magical, superstitious or 
primitive, and replace it with a new reductionist vision that emphasizes urban life in the city, 
expressions of popular culture and the globalization process that has “transformed” the region. © 
2018 Association of Iberian and Latin American Studies of Australasia (AILASA). 
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Measuring socially responsible consumption: a study of Colombia–Mexico 
[Medición del Consumo Socialmente Responsable: un estudio  

Colombia–México] 

Villa Castaño L.E., Perdomo-Ortiz J., Durán León W.F., Dueñas Ocampo S.,  
Arredondo Trapero F.G. 

Article 

Purpose: The purpose of this paper is to find evidence of construct validity in a Mexican population for 
a socially responsible consumption (SRC) measurement scale originally proposed for Colombia. 
Design/methodology/approach: Using a quantitative approach and a correlational scope, factorial 
invariance and differential item functioning analyses were performed on the SRC measurement scale 
based on data from 323 Colombian graduate students and 456 Mexican students. Findings: The 
empirical evidence confirms that the factor structure of the SRC measurement scale applied in 
Colombia remains valid in the Mexican context. Research limitations/implications: Limitations pertain 
to the attitudinal measurement scale and the non-representativeness of the chosen samples. Practical 
implications: When identifying a structure for SRC, particularly considering the formulation of 
marketing strategies and business reputation, companies should consider the new criteria of buying 
consumption. Originality/value: For the first time in Latin America, an SRC measurement scale is 
constructed, and its construct validity is evaluated for two countries: Mexico and Colombia. The 
authors thus provide empirical evidence for the hypothesis that SRC measurement is contingent on 
the expression of measurement considering the socioeconomic and cultural context in which the study 
is conducted. © 2018, Emerald Publishing Limited. 
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Men who have sex with men and human immunodeficiency virus testing in 
dental practice [Hombres que tienen sexo con hombres y detección del virus de 

la inmunodeficiencia humana en odontología] 

Elizondo J.E., Treviño A.C., Violant D., Rivas-Estilla A.M., Álvarez M.M. 
Article 

Objective: To explore the attitudes of men who have sex with men (MSM) towards the implementation 
of rapid HIV-1/2 testing in the dental practice, and to evaluate MSM's perceptions of stigma and 
discrimination related to sexual orientation by dental care professionals. Methods: Cross-sectional 
study using a self-administered, anonymous, structured analytical questionnaire answered by 185 
MSM in Mexico. The survey included sociodemographic variables, MSM's perceptions towards public 
and private dental providers, and dental services, as well as their perception towards rapid HIV-1/2 
testing in the dental practice. In addition, the perception of stigma and discrimination associated with 
their sexual orientation was explored by designing a psychometric Likert-type scale. The statistical 
analysis included factor analysis and non-hierarchical cluster analysis. Results: 86.5% of the 
respondents expressed their willingness to take a rapid HIV-1/2 screening test during their dental visit. 
Nevertheless, 91.9% of them considered it important that dental professionals must be well-trained 
before administering any rapid HIV-1/2 tests. Factor analysis revealed two factors: experiences of 
sexual orientation stigma and discrimination in dental settings, and feelings of concern about the 
attitude of the dentist and dental staff towards their sexual orientation. Based on these factors and 
cluster analysis, three user profiles were identified: users who have not experienced stigma and 
discrimination (90.3%); users who have not experienced stigma and discrimination, but feel a slight 
concern (8.1%), and users who have experienced some form of discrimination and feel concern (1.6%). 
Conclusion: The dental practice may represent a potential location for rapid HIV-1/2 testing 
contributing to early HIV infection diagnosis. © 2017 SESPAS 
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Methodology for the manufacture of a transtibial prosthesis based on carbon 
fiber composite and epoxy resin [Metodología para la fabricación de una 

prótesis transtibial a base de material compuesto de fibra de carbono y resina 
epóxica] 

Siqueiros Hernández M., Carranza M.A.R., Nuño V., West J.C.H., Castañeda A.M. 
Article 

The problematic of handicap people, especially amputees, significantly impacts to the society. Existing 
prosthesis gives solutions that discourage amputee’s expectations; high costs are not often accessible 
for most of them. This research includes a methodology for construction of a prototype mold for 
manufacturing a generic foot prosthetic, Whose objective is to develop a methodology of design, 
manufacture and that is of low cost. There are a large number of materials that can be used in a 
prosthetic limb, in this experiment a composite material of 3K carbon fiber and epoxy resin was used, 
of which stress tests were performed under ASTM D3039 with orientation of [0/90/ ± 45] s where a 
maximum load of 14276,25 N was obtained, taking as a basis the results obtained from the material to 
carry out the manufacture of the first prototype transtibial prosthesis which was manufactured with 
the technique proposed in this investigation. Once fabricated, it was subjected to static load tests 
under ISO 10328, where the laminate was tested, which was used in addition to the suggested 
methodology. The considerable reduction in manufacturing time, weight and average cost in relation 
to commercial prostheses was corroborated. © 2018, Universidade Federal do Rio de Janeiro. All rights 
reserved. 
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METS-IR, a novel score to evaluate insulin sensitivity, is predictive of visceral 
adiposity and incident type 2 diabetes 

Bello-Chavolla O.Y., Almeda-Valdes P., Gomez-Velasco D., Viveros-Ruiz T., Cruz-Bautista I.,  
Romo-Romo A., Sánchez-Lázaro D., Meza-Oviedo D., Vargas-Vázquez A., Campos O.A.,  

Del Rocío Sevilla-González M., Martagón A.J., Hernández L.M., Mehta R., Caballeros 
Article 

Objective: We developed a novel non-insulin-based fasting score to evaluate insulin sensitivity 
validated against the euglycemic–hyperinsulinemic clamp (EHC). We also evaluated its correlation with 
ectopic fact accumulation and its capacity to predict incident type 2 diabetes mellitus (T2D). Design 
and methods: The discovery sample was composed by 125 subjects (57 without and 68 with T2D) that 
underwent an EHC. We defined METS-IR as Ln((2*G0)+TG0)*BMI)/(Ln(HDL-c)) (G0: fasting glucose, 
TG0: fasting triglycerides, BMI: body mass index, HDL-c: high-density lipoprotein cholesterol), and 
compared its diagnostic performance against the M-value adjusted by fat-free mass (MFFM) obtained 
by an EHC. METS-IR was validated in a sample with EHC data, a sample with modified frequently 
sampled intravenous glucose tolerance test (FSIVGTT) data and a large cohort against HOMA-IR. We 
evaluated the correlation of the score with intrahepatic and intrapancreatic fat measured using 
magnetic resonance spectroscopy. Subsequently, we evaluated its ability to predict incident T2D cases 
in a prospective validation cohort of 6144 subjects. Results: METS-IR demonstrated the better 
correlation with the MFFM (ρ=−0.622, P&lt;0.001) and diagnostic performance to detect impaired 
insulin sensitivity compared to both EHC (AUC: 0.84, 95% CI: 0.78–0.90) and the SI index obtained from 
the FSIVGTT (AUC: 0.67, 95% CI: 0.53–0.81). METS-IR significantly correlated with intravisceral, 
intrahepatic and intrapancreatic fat and fasting insulin levels (P&lt;0.001). After a two-year follow-up, 
subjects with METS-IR in the highest quartile (&gt;50.39) had the highest adjusted risk to develop T2D 
(HR: 3.91, 95% CI: 2.25–6.81). Furthermore, subjects with incident T2D had higher baseline METS-IR 
compared to healthy controls (50.2±10.2 vs 44.7±9.2, P&lt;0.001). Conclusion: METS-IR is a novel score 
to evaluate cardiometabolic risk in healthy and at-risk subjects and a promising tool for screening of 
insulin sensitivity. © 2018 European Society of Endocrinology Printed in Great Britain. 

Bello-Chavolla O.Y., Almeda-Valdes P., Gomez-Velasco D., Viveros-Ruiz T., Cruz-Bautista I., Romo-Romo A., Sánchez-Lázaro 
D., Meza-Oviedo D., Vargas-Vázquez A., Campos O.A., Del Rocío Sevilla-González M., Martagón A.J., Hernández L.M., Mehta 
R., Caballeros, (2018). METS-IR, a novel score to evaluate insulin sensitivity, is predictive of visceral adiposity and incident 
type 2 diabetes. European Journal of Endocrinology, Vol. 178, pp. 533-544. ISSN: 8044643



Mexican carriers of the HNF1A p. E508K variant do not experiencean enhanced 
response to sulfonylureas 

Martagón A.J., Bello-Chavolla O.Y., Arellano-Campos O., Almeda-Valdés P., Walford G.A.,  
Cruz-Bautista I., Gómez-Velasco D.V., Mehta R., Munoz-Hernandez L., Sevilla-Gonzalez M.,  

Viveros-Ruiz T.L., Ordonez-Sanchez M.L., Rodríguez-Guillen R., Florez J.C., Tu 
Article 

OBJECTIVE: To assess whether an ethnic-specific variant (p. E508K) in the maturity-onset diabetes of 
the young (MODY) gene hepatocyte nuclear factor-1a (HNF1A) found in Mexicans is associated with 
higher sensitivity to sulfonylureas, as documented in patients with MODY3. RESEARCH DESIGN AND 
METHODS: We recruited 96 participants (46 variant carriers and 50 age- and sex-matched noncarriers). 
Response to glipizide (one 2.5-5.0-mg dose), metformin (four 500-mg doses), and an oral glucose 
challenge was evaluated using a previously validated protocol. Glucose and insulin levels and their 
areas under the curve (AUCs) were compared between groups. RESULTS: Carriers of the p. E508K 
variant had a lower maximum insulin peak during the glipizide challenge as compared with noncarriers 
with diabetes (P < 0.05). Also, carriers had a lower insulin response after the oral glucose challenge. 
Following an oral glucose tolerance test in the presence of metformin, carriers of the p. E508K variant 
with diabetes had a lower maximum insulin peak and total and incremental insulin AUC value as 
compared with noncarriers with diabetes (P < 0.05). A similar but nonsignificant trend was seen in 
participants without type 2 diabetes. CONCLUSIONS: Carriers of variant p. E508K in HNF1A have a 
reduced insulin response rather than the increased sensitivity to sulfonylureas seen in patients with 
MODY3. © 2018 by the American Diabetes Association. 
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Microalgae as a source of high-value bioactive compounds 

Bule M.H., Ahmed I., Maqbool F., Bilal M., Iqbal H.M.N. 
Article 

Microalgae are one of the oldest microorganisms, that grow in various hostile environments, ranging 
from deserts to Antarctica. The microalgae sustain life in such harsh environments through generation 
of secondary metabolites. Microalgae biosynthesize a large number of diverse bioactive metabolites 
with activities on cancer, neurodegenerative diseases, and infectious diseases. Here, we highlight the 
bioactive compounds that are isolated from microalgae for the purpose of using them as food, and as 
chemicals in pharmaceutical industry as new agents with therapeutic benefits. © 2018 Frontiers in 
Bioscience. All rights reserved. 
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Microbial Competition of Rhodotorula mucilaginosa UANL-001L and E. Coli 
increase biosynthesis of Non-Toxic Exopolysaccharide with Applications as a 

Wide-Spectrum Antimicrobial 

Vazquez-Rodriguez A., Vasto-Anzaldo X.G., Barboza Perez D., Vázquez-Garza E., Chapoy-Villanueva 
H., García-Rivas G., Garza-Cervantes J.A., Gómez-Lugo J.J., Gomez-Loredo A.E., Garza Gonzalez M.T., 

Zarate X., Morones-Ramirez J.R. 
Article 

Bacterial species are able to colonize and establish communities in biotic and abiotic surfaces. 
Moreover, within the past five decades, incidence of bacterial strains resistant to currently used 
antibiotics has increased dramatically. This has led to diverse health issues and economical losses for 
different industries. Therefore, there is a latent need to develop new and more efficient antimicrobials. 
This work reports an increased production of an exopolysaccharide in a native yeast strain isolated 
from the Mexican Northeast, Rhodotorula mucilaginosa UANL-001L, when co-cultured with E. coli. The 
exopolysaccharide produced is chemically and physically characterized and its applications as an 
antimicrobial and antibiofilm are explored. The exopolysaccharide is capable of inhibiting planktonic 
growth and biofilm formation in Escherichia coli, Pseudomonas aeruginosa and Staphylococcus aureus. 
Additionally, the exopolysaccharide studied here does not exhibit cytotoxic effects when assessed 
both, in vitro against an H9c2 mammalian cell line, and in vivo in a murine toxicity model. Taken 
together, the properties of this exopolysaccharide indicate that it has potential applications to inhibit 
bacterial colonization in medical and industrial settlings. © 2018 The Author(s). 
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Micropulse laser for persistent optic disc pit maculopathy. A case report 

Valdés-Lara C.A., Crim N., García-Aguirre G., Lule I., Morales-Cantón V. 
Article 

Purpose: Optic disc pits (ODP) are rare and congenital anomalies of the optic disc, sometimes 
remaining asymptomatic. However, serous macular detachment or optic disc maculopathy is the most 
common complication, causing significant visual deterioration, without a current consensus about 
treatment. We describe a case of ODP maculopathy that was treated successfully with micropulse 
laser. Observations: A patient with ODP maculopathy remained with macular serous detachment after 
nine months of follow up after pars plana vitrectomy. Subthreshold micropulse laser was used to treat 
macular serous detachment, achieving a significant improvement in central macular thickness after 
one session. Conclusions and importance: Subthreshold micropulse laser is designed to stimulate the 
retinal pigment epithelium without damage to the photoreceptors, resulting in absorption of 
subretinal and intraretinal fluid. Macular serous detachment in patients with ODP requires a prompt 
diagnosis and treatment to avoid damage to photoreceptors. Subthreshold micropulse laser is a 
potential treatment for eyes with ODP and macular serous detachment complication. © 2018 
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Microscopic approach to field dissipation in the Jaynes-Cummings model 

González-Gutiérrez C.A., Solis-Valles D., Rodriguez-Lara B.M. 
Article 

We use the microscopic derivation of the Jaynes-Cummings model master equation under field losses 
to study the dynamics of initial field-qubit states in the single-excitation manifold and beyond. We 
show that field-qubit detuning, as well as finite temperature, modify the effective decay rate of the 
system using measures like field-qubit purity and concurrence for the case of one-excitation, and for 
initial Fock states for more excitations. For initial semi-classical states of the field, we show that the 
microscopic approach, in phase space, provides an evolution to thermal equilibrium that is smoother 
than the one provided by the standard phenomenological approach. © 2017 IOP Publishing Ltd. 

González-Gutiérrez C.A., Solis-Valles D., Rodriguez-Lara B.M., (2018). Microscopic approach to field dissipation in the Jaynes-
Cummings model. Journal of Physics A: Mathematical and Theoretical, Vol. 51, ISSN: 17518113



Mimicking gluten functionality with β-conglycinin concentrate: Evaluation in 
gluten free yeast-leavened breads 

Espinosa-Ramírez J., Garzon R., Serna-Saldivar S.O., Rosell C.M. 
Article 

Fractionation of soy proteins has proved to produce protein concentrates with viscoelastic properties. 
In the present study, a β-conglycinin concentrate (βCC) obtained by a pH fractionation of soy flour was 
tested as structuring agent in gluten-free yeast-leavened bread model. A lean formulation with βCC 
and corn starch was used to produce gluten-free breads with two hydration conditions and three levels 
of protein (5%, 10% and 15%). Vital gluten was used to compare the functionality of βCC protein and 
its performance for breadmaking. Breads were characterized in moisture, color, textural parameters 
and image analysis. βCC presented lower hydration properties and higher emulsifying activity 
compared to vital gluten. Blends βCC:starch had higher water binding capacity compared to vital gluten 
blends. The hydration conditions tested affected the moisture, color and cell density of breads. Breads 
produced with βCC presented higher 2D area and height and presented higher crumb softness and 
cohesiveness, and did not present significant differences in springiness and resilience compared to 
vital gluten breads. The image analysis of crumbs showed higher cell density but lower porosity and 
mean cell areas in βCC breads. Thus, βCC proved to have potential as a structuring agent in gluten-free 
breads. © 2017 
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Modal analysis of a new thermosensitive actuator design for circuit breakers 
based on mesoscale U-shaped compliant mechanisms 

Ahuett-Garza H., Melecio J.I., Orta P. 
Article 

A new mesoscale thermosensitive actuator design for circuit breakers based on a U-shaped compliant 
mechanism was introduced as a potential replacement for bimetal strips in miniature circuit breakers. 
In a previous study, the response of this design to the thermal fields produced by a steady current flow 
was analyzed. This article presents a modal analysis of the compliant mechanism. The goal of the 
analysis is to compare the natural frequencies of the mechanism with the frequency of the magnetic 
loads caused by the flow of the alternating currents. Simulations with simple beam elements and 3D 
elements are presented and results are compared with experimental measurements. The study finds 
that the natural frequency of the mechanism differs by a factor of about 8 with the AC frequency. The 
conclusion is that the proposed compliant mechanism design's performance as a thermal actuator will 
not be affected by the cyclic loads generated by the forces induced by the AC magnetic fields. © 2018 
Horacio Ahuett-Garza et al. 
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Modeling agents as joint cognitive systems in smart manufacturing systems 

Jones A.T., Romero D., Wuest T. 
Article 

Latest innovations and developments in Information and Communication Technologies (ICTs) as well 
as Operational Technologies (OTs) are changing manufacturing forever. Ideas such as Industry 4.0 and 
the Industrial Internet of Things (IIoT) are attempting to impact, even dictate those changes. In this 
paper, we focus on the changes to the role of humans in their interactions with those innovations, 
known as Cyber-Physical Systems (CPSs) and Industry 4.0 technologies. We review the current 
interaction model based on Human-Machine Interfaces (HMI), and we propose a new model based on 
the engineering of Joint Cognitive Systems (JCS). Then, we discuss some of the implications of this new 
model for the modelling and control of smart manufacturing systems. © 2018 
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Modeling of groundwater processes in a karstic aquifer of  
Sierra Madre Oriental, Mexico 

Moran-Ramírez J., Ramos-Leal J.A., Mahlknecht J., Santacruz-DeLeón G., Martín-Romero F.,  
Fuentes Rivas R., Mora A. 

Article 

The Sierra Madre Oriental (SMO) is composed of ranges with important regional geological structures 
in highly fractured carbonate rocks (Abra Formation), which facilitate the recharge of aquifers. At the 
regional scale, recharge occurs in the western SMO and locally, in ranges such as Palmillas, La Colmena 
and Abra, while the regional discharge is to the east in the Huasteca zone. Intermountain valleys, such 
as El Salto, are located near the regional discharge zone. Three end members were identified in these 
regions, one related to local flow, another to intermediate and a third to regional flow. These flows 
define ternary mixing processes in groundwater. In this paper, the evolution of groundwater is studied, 
which is important for learning the system performance and hydrogeochemical processes through 
VISHMOD (Virtual Samples in Hydrochemical Modeling) methodology. The mixing model for the 
intermountain valleys indicates that many recharges occur, for which local flow contributes 68.3%, 
intermediate flow 12.3% and regional flow 19.4%. The inverse modeling shows that the water-rock 
interaction, precipitation and/or dissolution of calcite, gypsum and dolomite are the main processes 
occurring in the aquifer system of the intermountain valleys. © 2018 Elsevier Ltd 
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Modeling of Hg (II) adsorption onto Ca-bentonite 

Robles I., Bandala Y., Manríquez J., Bustos E. 
Article 

The presence of mercury in soils, like other heavy metals, is associated with organic matter and 
minerals. Mercury deposited in soils is mainly in its oxidized form Hg2+. The adsorption of Hg (II) from 
aqueous solution into Ca-bentonite was studied. Adsorption percentage was determined as a function 
of shaking time and temperature to study the thermodynamics and kinetics of Hg (II) adsorption on 
Ca-bentonite, which was simulated using the MINSQ and GAUSSIAN 09 programs. © 2018, Sociedad 
Química de México. 
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Modeling of Soft Object Deformation using Finite Element Differential  
Neural Networks 

Rita Q. F.-A., Juan Carlos B.-R., Javier R.-L. 
Article 

This paper presents a nonparametric modeling based on Finite Element Differential Neural Networks 
(FEDNN) of soft object deformation dynamics. The construction of the adaptive model is based on the 
Finite Element Method (FEM) and the Differential Neural Network (DNN) methodology. The input is 
taken by the displacement at each node collected from experimental data obtained from a motion 
capture system. A soft object sample is characterized using an equipment for stress tests and the nodes 
are collocated in its surface. The nodes information is used only to train the FEDNN. To verify the 
qualitative behavior of the suggested methodology, here the estimated trajectories are compared with 
the Motion Capture spatial position vector of the surface of the sample soft object. The adaptive laws 
for weights ensure the closeness of FEDNN trajectories to the tissue dynamics. © 2018 

Rita Q. F.-A., Juan Carlos B.-R., Javier R.-L., (2018). Modeling of Soft Object Deformation using Finite Element Differential 
Neural Networks. IFAC-PapersOnLine, Vol. 51, pp. 474-478. ISSN: 24058963



Modeling surfactant adsorption/retention and transport through porous media 

Romero-Flores M., García-Cuéllar A.J., Montesinos-Castellanos A., Lopez-Salinas J.L. 
Article 

The mathematical modeling of adsorption/retention behavior of surface active materials in a porous 
medium composed of a complex network of macropores, mesopores, and micropores was studied 
herein. In this paper, we propose a model for these processes and discuss selecting boundary 
conditions for parameter fitting, analyze tracer and surfactant signal sizes, contrast calculated results 
of reversible and irreversible adsorption, and address the difference between local equilibrium and 
the rate-limited process. We used experimental data from the literature to adjust the parameters of 
the proposed model, taking macroporosity and mesoporosity into account. Our results show that at 
least two types of porosity should be used for modeling porous media. Moreover, the boundary 
condition at the outlet was found to significantly affect the output response. This effect is greater in 
systems with low Péclet numbers (high dispersion and/or diffusion, i.e., NPe &lt; 5). Therefore, an 
appropriate boundary condition should be used if an analytical solution is employed to fit experimental 
parameters for the tracer. In addition, we observed that two input signal characteristics, namely slug 
size and rectangular pulse, proved to be of great importance in determining the output response when 
they are smaller than the corresponding values that would cause the system to reach adsorption 
saturation. A local equilibrium assumption is only valid when the flow conditions result in a Stanton 
number greater than 10. Our model should be helpful in guiding the design of dynamic adsorption 
experiments and understanding the ways in which heterogeneities in the rock influence the 
interpretation of experimental results. © 2018 Elsevier Ltd 
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Modeling the flood response for a sub-tropical urban basin in south Florida 
[Modelación del impacto de inundaciones en una cuenca subtropical  

en el sur de Florida] 

Stella J.M., Anagnostou E.N. 
Article 

A key area of research in hydrologic modeling is the prediction of flood response in complex urban 
basins with hydraulic structures such as pump stations, canals, culverts, and spillways. The prediction 
of the basin's response to heavy rainfall is needed in order to assess the impacts of potential watershed 
management decisions, especially during high flow periods. In this study, the HEC-HMS model was 
adopted to predict the accumulated discharges in a small urban basin located in West Palm Beach, 
Florida, USA. The model was calibrated based on seven flood events and validated using seven 
independent events spanning a 5-year period. The results show that the accumulated flow of water 
released from the basin was simulated with high accuracy, and that the model can be used for various 
management scenarios involving high flow conditions in the south Florida urban basin. © 2018 
Instituto Mexicano de Tecnologia del Agua. All rights reserved. 
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Modelling a hydrologic Black-Box 

Stella J.M., Warner G.S. 
Article 

Hydrologic simulation models have become an essential tool in the modern world of water 
management; they are used extensively and play an important auxiliary role in fulfilling the core tasks 
of water management, in policy preparation, operational water management and research. A physical 
based hydrologic Black-Box model was created to simulate the water inflows and outflows of the 
system that could be used for an educational purpose. Then a mathematical model using Stella® 
software was created to simulate the Black-Box model. The results of the simulations show that the 
combination of a physical hydrologic Black-Box model and the mathematical model using the Stella® 
software can helps students understand the basic hydrologic processes. 
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Modular organization of a hypocretin gene minimal promoter 

Sánchez-García A., Cabral-Pacheco G.A., Zomosa-Signoret V.C., Ortiz-López R., Camacho A.,  
Tabera-Tarello P.M., Garnica-López J.A., Vidaltamayo R. 

Article 

Orexins or hypocretins are neurotransmitters produced by a small population of neurons in the lateral 
hypothalamus. This family of peptides modulates sleep-wake cycle, arousal and feeding behaviors; 
however, the mechanisms regulating their expression remain to be fully elucidated. There is an interest 
in defining the key molecular elements in orexin regulation, as these may serve to identify targets for 
generating novel therapies for sleep disorders, obesity and addiction. Our previous studies showed 
that the expression of orexin was decreased in mice carrying null-mutations of the transcription factor 
early B-cell factor 2 (ebf2) and that the promoter region of the prepro-orexin (Hcrt) gene contained 
two putative ebf-binding sites, termed olf-1 sites. In the present study, a minimal promoter region of 
the murine Hcrt gene was identified, which was able to drive the expression of a luciferase reporter 
gene in the human 293 cell line. Deletion of the olf1-site proximal to the transcription start site of the 
Hcrt gene increased reporter gene expression, whereas deletion of the distal olf1-like site decreased 
its expression. The lentiviral transduction of murine transcription factor ebf2 cDNA into 293 cells 
increased the gene expression driven by this minimal Hcrt-gene promoter and an electrophoretic 
mobility shift assays demonstrated that the distal olf1-like sequence was a binding site for ebf2. 
Copyright © 2017 Spandidos Publications. All rights reserved. 
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Molecular Rectification Enhancement Based on Conformational  
and Chemical Modifications 

Valdiviezo J., Palma J.L. 
Article 

Design principles for molecules with intrinsic directional charge transport will likely prove crucial for 
breakthroughs in nanotechnology and other emerging fields like biosensors and advanced 
photovoltaics. Here, we perform a systematic computational study to characterize the electronic 
rectification induced by conformational and chemical modifications at low bias potentials and 
elucidate design principles for intrinsic molecular rectifiers. We study donor-bridge-acceptor (D-B-A) 
systems that consist of phenylene units with geometrical rotation of the rings and representative 
electron-donating and -withdrawing substituent groups at the donor and acceptor sites. We calculate 
transport properties using the non-equilibrium Green's function technique and density functional 
theory (DFT-NEGF) and obtain I-V characteristics and rectification ratios. Our results indicate that 
efficient intrinsic rectification at low bias voltages can only be obtained by combining dihedral angles 
of 60° between phenyl rings and asymmetric chemical substitution. Together, these structural features 
cause rectification enhancement by localizing the molecular orbital closer to the Fermi level of the 
electrode in one end of the molecular device. Our designed systems present rectification ratios up to 
20.08 at 0.3 V in their minimum-energy geometry and are predicted to be stable under thermal 
fluctuations. © 2018 American Chemical Society. 
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Monetary Intelligence and Behavioral Economics Across 32 Cultures: Good 
Apples Enjoy Good Quality of Life in Good Barrels 

Tang T.L.-P., Sutarso T., Ansari M.A., Lim V.K.G., Teo T.S.H., Arias-Galicia F., Garber I.E., Chiu R.K.-K., 
Charles-Pauvers B., Luna-Arocas R., Vlerick P., Akande A., Allen M.W., Al-Zubaidi A.S., Borg M.G., 

Canova L., Cheng B.-S., Correia R., Du L., Garci 
Article 

Monetary Intelligence theory asserts that individuals apply their money attitude to frame critical 
concerns in the context and strategically select certain options to achieve financial goals and ultimate 
happiness. This study explores the bright side of Monetary Intelligence and behavioral economics, 
frames money attitude in the context of pay and life satisfaction, and controls money at the macro-
level (GDP per capita) and micro-level (Z income). We theorize: Managers with low love of money 
motive but high stewardship behavior will have high subjective well-being: pay satisfaction and quality 
of life. Data collected from 6586 managers in 32 cultures across six continents support our theory. 
Interestingly, GDP per capita is related to life satisfaction, but not to pay satisfaction. Individual income 
is related to both life and pay satisfaction. Neither GDP nor income is related to Happiness (money 
makes people happy). Our theoretical model across three GDP groups offers new discoveries: In high 
GDP (rich) entities, “high income” not only reduces aspirations—“Rich, Motivator, and Power,” but 
also promotes stewardship behavior—“Budget, Give/Donate, and Contribute” and appreciation of 
“Achievement.” After controlling income, we demonstrate the bright side of Monetary Intelligence: 
Low love of money motive but high stewardship behavior define Monetary Intelligence. “Good apples 
enjoy good quality of life in good barrels.” This notion adds another explanation to managers’ low 
magnitude of dishonesty in entities with high Corruption Perceptions Index (CPI) (risk aversion for gains 
of high probability) (Tang et al. 2015. doi:10.1007/s10551-015-2942-4). In low GDP (poor) entities, high 
income is related to poor Budgeting skills and escalated Happiness. These managers experience equal 
satisfaction with pay and life. We add a new vocabulary to the conversation of monetary intelligence, 
income, GDP, happiness, subjective well-being, good and bad apples and barrels, corruption, and 
behavioral ethics. © 2015, Springer Science+Business Media Dordrecht. 

Tang T.L.-P., Sutarso T., Ansari M.A., Lim V.K.G., Teo T.S.H., Arias-Galicia F., Garber I.E., Chiu R.K.-K., Charles-Pauvers B., 
Luna-Arocas R., Vlerick P., Akande A., Allen M.W., Al-Zubaidi A.S., Borg M.G., Canova L., Cheng B.-S., Correia R., Du L., Garci, 
(2018). Monetary Intelligence and Behavioral Economics Across 32 Cultures: Good Apples Enjoy Good Quality of Life in Good 
Barrels. Journal of Business Ethics, Vol. 148, pp. 893-917. ISSN: 1674544



Monetary Intelligence and Behavioral Economics: The Enron Effect—Love of 
Money, Corporate Ethical Values, Corruption Perceptions Index (CPI), and 

Dishonesty Across 31 Geopolitical Entities 

Tang T.L.-P., Sutarso T., Ansari M.A., Lim V.K.G., Teo T.S.H., Arias-Galicia F., Garber I.E., Chiu R.K.-K., 
Charles-Pauvers B., Luna-Arocas R., Vlerick P., Akande A., Allen M.W., Al-Zubaidi A.S., Borg M.G., 

Cheng B.-S., Correia R., Du L., Garcia de la Tor 
Article 

Monetary intelligence theory asserts that individuals apply their money attitude to frame critical 
concerns in the context and strategically select certain options to achieve financial goals and ultimate 
happiness. This study explores the dark side of monetary Intelligence and behavioral economics—
dishonesty (corruption). Dishonesty, a risky prospect, involves cost–benefit analysis of self-interest. 
We frame good or bad barrels in the environmental context as a proxy of high or low probability of 
getting caught for dishonesty, respectively. We theorize: The magnitude and intensity of the 
relationship between love of money and dishonest prospect (dishonesty) may reveal how individuals 
frame dishonesty in the context of two levels of subjective norm—perceived corporate ethical values 
at the micro-level (CEV, Level 1) and Corruption Perceptions Index at the macro-level (CPI, Level 2), 
collected from multiple sources. Based on 6382 managers in 31 geopolitical entities across six 
continents, our cross-level three-way interaction effect illustrates: As expected, managers in good 
barrels (high CEV/high CPI), mixed barrels (low CEV/high CPI or high CEV/low CPI), and bad barrels (low 
CEV/low CPI) display low, medium, and high magnitude of dishonesty, respectively. With high CEV, the 
intensity is the same across cultures. With low CEV, the intensity of dishonesty is the highest in high 
CPI entities (risk seeking of high probability)—the Enron Effect, but thelowest in low CPI entities (risk 
aversion of low probability). CPI has a strong impact on the magnitude of dishonesty, whereas CEV has 
a strong impact on the intensity of dishonesty. We demonstrate dishonesty in light of monetary values 
and two frames of social norm, revealing critical implications to the field of behavioral economics and 
business ethics. © 2016, Springer Science+Business Media Dordrecht. 
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Monitoring and analyzing environmental factors favoring outbreaks of fusarium 
oxysporum f. Sp. vanillae in a vanilla shade house 

Hernández A.B., Quintana F.R., Nava H.S. 
Article 

This paper presents a study of relationships between climatic factors favoring outbreaks of the 
Fusarium oxysporum f. sp. vanillae (FOV) within a shade-house installed at the Veracruz State, México. 
The relationship between temperature (T) and relative humidity (RH) within four predefined specific 
zones inside the shade-house were mainly studied and analyzed by using compiled data from 2010 to 
2014 during different periods of the year. T and RH sensors were installed in such specific zones to 
determine the difference of the behavior of both parameters during particular periods of the year. 
Derived from the analyses of the compiled data and from reported literature, a set of rules were built 
to express ranges of T and RH that favor the fungus outbreaks. Such rules were represented 
quantitatively and qualitatively to facilitate their interpretation. Quantitative data were transformed 
into qualitative data using a fuzzy logic approach. The results showed important relationships between 
the behavior of T and RH with FOV outbreaks depending on different zones of the shade house and on 
particular periods of the year. Most of the occurrences of FOV were detected within the zones that 
showed lower temperatures and higher relative humidity (zones Z3 and Z4), where most of the 
sanitation actions occurred (70%). Zone Z1 was the one with higher temperature and lower relative 
humidity, which resulted with less occurrences of fungus outbreaks. It was recommended to monitor 
the variables T/RH in different zones inside the new shade houses to be built and avoid enclosing the 
shade-house by hills that could block the sunlight and produce runoffs of water, thus contributing to 
increase the humidity of the installation. © 2018, Chinese Society of Agricultural Engineering. All rights 
reserved. 
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Monte Carlo economic analysis of Baker's yeast invertase purification using 
two- and three-phase partitioning 

Torres-Acosta M.A., Morales-Guzman S.I., Ruiz-Ruiz F., Vazquez-Villegas P., Willson R.C.,  
Rito-Palomares M. 

Article 

BACKGROUND: Invertase use in the food industry is limited by production costs. Alternative strategies 
for extraction, such as aqueous two-phase systems (ATPS) and three-phase partitioning (TPP), could 
be economically feasible for yeast invertase. Economic modeling of bioprocesses makes possible the 
identification of critical parameters for production costs and emulation of real scenarios, moreover 
incorporation of uncertainty is possible. This study performed an economic analysis on the production 
of invertase using ATPS or TPP, also a virtual optimization of ATPS was done. RESULTS: TPP provided a 
lower production cost than ATPS ($145 vs $59.3 per 1 million enzymatic units, respectively). The critical 
parameter for TPP is recovery yield as it is highly dependent on operating conditions. In contrast, ATPS 
is dependent on materials costs as the sample load is smaller for ATPS, requiring a larger system. 
Although TPP provided a lower cost, t-butanol hinders its acceptance. CONCLUSION: Virtual 
optimization of ATPS found that varying sample load or system size is not enough to have a lower 
production cost than TPP, but provided insights for reduction of production costs and development of 
a safer technique. This study provides a framework for the virtual analysis of ATPS and TPP to evaluate 
their processes and reduce production costs. © 2018 Society of Chemical Industry. © 2018 Society of 
Chemical Industry 
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Motivation and knowledge: Pre-assessment and post-assessment of MOOC 
participants from an energy and sustainability project 

Vázquez J.A.V., Ramirez-Montoya M.S., Gónzalez J.R.V. 
Article 

Understanding factors promoting or preventing participants' completion of a massive open online 
course (MOOC) is an important research topic, as attrition rates remain high for this environment. 
Motivation and digital skills have been identified as aspects promoting student engagement in a 
MOOC, and they are considered necessary for success. However, evaluation of these factors has often 
relied on tools for which the psychometric properties have not been explored; this suggests that 
researchers may be working with potentially inaccurate information for judging participants' profiles. 
Through a set of analyses (t-test, exploratory factor analysis, correlation), this study explores the 
relationship between information collected by administering valid and reliable pre and post 
instruments to measure traits of MOOC attendees. The findings from this study support previously 
reported outcomes concerning the strong relationships among motivation, previous knowledge, and 
perceived satisfaction factors for MOOC completers. Moreover, this study provides evidence of the 
feasibility of developing valid assessments for evaluation purposes. © 2018, Athabasca University. 
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Multidimensional Poverty Index for Teusaquillo (Bogota): A methodological 
proposal based on citizen perception [Índice de Pobreza Multidimensional 
Oculta para la localidad de Teusaquillo (Bogotá): Propuesta metodológica  

a partir de percepciones ciudadanas 

Torres Penagos M.F. 
Article 

One of the objectives of measuring poverty includes following a population's poverty over time, which 
serves as a tool to develop social development policy. The official measurement in Colombia, the 
Multidimensional Poverty Index, limits itself to identifying only local realities of poverty. Teusaquillo's 
socioeconomic situation is not accurately reflected by the official indicators. The objective of this paper 
is to propose a new poverty measurement using mixed methods that identifies and characterizes the 
experiences of Teusaquillo's inhabitants and any failures that are society experiences. Improvements 
can only be made after this process has been successfully carried out. © 2018 Universidad Nacional de 
Colombia.Entre autres objectifs, les mesures de la pauvreté suivent les conditions socioéconomiques 
et servent d'outil pour la mise en place de politiques sociales. L'indice de pauvreté multidimensionnelle 
est limité quand il s'agit d'identifier des réalités locales de pauvreté. C'est le cas de Teusaquillo, où ce 
phénomène se manifeste entre les habitants de la localité, mais n'apparaît pas dans les indicateurs 
officiels. L'objectif de l'article est de proposer, en suivant une méthodologie mixte, une mesure de la 
pauvreté qui identifie et caractérise Teusaquillo en partant des manques que ressentent ses habitants. 
Ce n'est qu'ainsi qu'il sera possible d'accomplir les objectifs fixés. © 2018 Universidad Nacional de 
Colombia.Entre seus objetivos, a medição da pobreza segue as condições socioeconômicas da 
população e serve como ferramenta para o desenvolvimento da política social. O índice 
Multidimensional de Pobreza é limitado quando se trata de identificar as realidades locais da pobreza. 
Esse é o caso de Teusaquillo, onde esse fenômeno se manifesta entre seus habitantes e não é evidente 
nos indicadores oficiais. O objetivo deste artigo é propor uma metodologia mista, uma medida de 
pobreza que identifique e caracterize Teusaquillo com base nas deficiências experimentadas por seus 
habitantes. Somente assim os objetivos declarados serão completamente cumpridos. © 2018 
Universidad Nacional de Colombia.Dentro de sus objetivos, las mediciones de pobreza siguen las 
condiciones socioeconómicas de la población y sirven como herramienta para el desarrollo de política 
social. El índice de Pobreza Multidimensional es limitado a la hora de identificar realidades locales de 
pobreza. Es el caso de Teusaquillo, donde dicho fenómeno se manifiesta entre sus habitantes y no se 
evidencia en los indicadores oficiales. El objetivo de este artículo es proponer con una metodología 
mixta, una medición de pobreza que identifique y caracterice a Teusaquillo partiendo de las carencias 
que experimentan sus habitantes. Solo así se cumplirán completamente los objetivos planteados. © 
2018 Universidad Nacional de Colombia. 
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Multilayer Graphene Growth Assisted by Sulfur Using the Arc Discharge 
Method at Ambient Conditions 

Pacheco M., Mendoza D., Valdivia-Barrientos R., Santana-Diaz A., Pacheco J., Alarcon L.E., Gutierrez 
P.G.V., Tu X. 

Article 

Graphene, a 2-D hexagonal array of carbon atoms, has interesting physical properties, which make this 
material interesting in applications such as energy storage devices and supercapacitors. The approach 
here proposed is the use of sulfur as a promoter of sp2 bonds to form graphite domains and with the 
particularity of using air at atmospheric pressure to create an electric arc discharge. From diagnostic 
realized with Raman spectroscopy, it has been observed that the carbonaceous material obtained 
without the addition of sulfur has a defective graphitic structure, but when sulfur is added, the 
formation of multilayer graphene is enhanced. Scanning electronic microscopy corroborates the 
synthesis of graphene-like material. Optical emission spectroscopy studies were realized to the plasma; 
electronic and rotational temperatures obtained allow envisaging a local thermodynamic equilibrium; 
some spectra obtained show the existence of reactive sulfur species which possibly are nucleation 
centers of graphitic domains. © 1973-2012 IEEE. 
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Multi-machine economic production quantity of scrapped and reworked items 
considering shortages and allocation decisions 

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

This study considers a multi-product, multi-machine economic production quantity inventory problem 
in an imperfect production system that produces two types of defective items: items that require 
rework and scrapped items. The shortage is allowed and fully backordered. The scrapped items are 
disposed with a disposal cost, and the rework process is done at the end of the normal production 
period. Moreover, a potential set of available machines for utilization is considered, such that each has 
a specific production rate per item. Each machine has its own utilization cost, setup time, and 
production rate per item. The considered constraints are initial capital to utilize machines and 
production floor space. The proposed inventory model is a mixed integer non-linear programing 
mathematical model. The problem is solved using a bi-level approach; first, the set of machines to be 
utilized and the production allocation of items on each machine are obtained through a genetic 
algorithm. Then, using the convexity attribute of the second level problem, the optimum cycle length 
per machine is determined. The proposed hybrid genetic algorithm outperformed conventional 
genetic algorithm and a GAMS solver, considering solution quality and solving time. Finally, a sensitivity 
analysis is also given. © 2018 Sharif University of Technology. All rights reserved. 
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Multiobjective Optimization for a Wireless Ad Hoc Sensor Distribution on 
Shaped-Bounded Areas 

Céspedes-Mota A., Castañón G., Martínez-Herrera A.F., Cárdenas-Barrón L.E. 
Article 

Resource efficiency in wireless ad hoc networks has become a widely studied NP-problem. This 
problem may be suboptimally solved by heuristic strategies, focusing on several features like the 
channel capacity, coverage area, and more. In this work, maximizing coverage area and minimizing 
energy consumption are suboptimally adjusted with the implementation of two of Storn/Price's 
Multiobjective Differential Evolution (DE) algorithm versions. Additionally, their extended 
representations with the use of random- M parameter into the mutation operator were also evaluated. 
These versions optimize the initial random distribution of the nodes in different shaped areas, by 
keeping the connectivity of all the network nodes by using the Prim-Dijkstra algorithm. Moreover, the 
Hungarian algorithm is applied to find the minimum path distance between the initial and final node 
positions in order to arrange them at the end of the DE algorithm. A case base is analyzed theoretically 
to check how DE is able to find suboptimal solutions with certain accuracy. The results here computed 
show that the inclusion of random- M and completion of the algorithm, where the area is pondered 
with 60% and the energy is pondered with 40%, lead to energy optimization and a total coverage area 
higher than 90%, by considering the best results on each scenario. Thus, this work shows that the 
aforementioned strategies are feasible to be applied on this problem with successful results. Finally, 
these results are compared against two typical bioinspired multiobjective algorithms, where the DE 
algorithm shows the best tradeoff. © 2018 Armando Céspedes-Mota et al. 
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Multi-objective unbalanced assignment problem with restriction  
of jobs to agents via NSGA-II 

Biswas A., Bhunia A.K., Shaikh A.A. 
Article 

In this paper, an approach based on genetic algorithm has been proposed for solving multi-objective 
unbalanced assignment problems with restriction of job(s) to different agents which may arise due to 
the inability/poor efficiency of performing certain jobs by some agents dealing with an additional 
constraint on the maximum number of jobs that can be performed by an agent. As the cost and time 
are considered as the most important factors for managerial decision in economic/industrial 
establishments, so here the total cost of assignment of jobs to agents and the total time of completion 
of jobs by the agents are considered as the two prime objectives. This gives rise to an NP-hard 0-1 
programming problem and to solve this problem, we have equipped NSGA-II with a newly developed 
crossover having the capability of repairing infeasible solution and two new mutation schemes. Also, 
for comparison of the results obtained from this algorithm, some other variants of this algorithm with 
existing crossover and mutation schemes have been considered. Finally, to illustrate the performance 
of proposed approach, a set of test problems have been solved and the results have been analysed for 
different variants of NSGA-II and some potential future research directions has been discussed. 
Copyright © 2018 Inderscience Enterprises Ltd. 
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Multiple criteria framework for the sustainability risk assessment of  
a supplier portfolio 

Torres-Ruiz A., Ravindran A.R. 
Article 

In this study, we developed a decision making model that aligns sustainability goals with the corporate 
goals from the perspective of the purchasing function. Our Supply Sustainability Risk Assessment 
Framework (SSRAF) quantifies the potential risks to the sustainability of the supply chain for different 
supplier segments. The supplier segments are represented through a 2 × 4 matrix (8 quadrants) with 
the cost of products on the x-axis (Low/High), supply risk on the y-axis (Low/High) and sustainability 
impact on the z-axis (Low/High). We assess sustainability risk for four supplier segments representing 
a High impact on sustainability and allow the evaluation of economic, environmental and social risks 
internal and external to the supplier permitting the integration of multiple stakeholders. The 
framework simplifies the cognitive effort of decision makers when selecting a portfolio of suppliers. It 
provides an assessment of the level of hazardousness, vulnerability and implementation of risk 
management practices relevant to each supplier segment and enables long-term partnerships by the 
consideration of risk monitoring and mitigation when necessary. The SSRAF was applied to real data 
collected from a global manufacturer of consumer products with operations in Mexico. © 2017 Elsevier 
Ltd 
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Multi-view stacking for activity recognition with sound and accelerometer data 

Garcia-Ceja E., Galván-Tejada C.E., Brena R. 
Article 

Many Ambient Intelligence (AmI) systems rely on automatic human activity recognition for getting 
crucial context information, so that they can provide personalized services based on the current users’ 
state. Activity recognition provides core functionality to many types of systems including: Ambient 
Assisted Living, fitness trackers, behavior monitoring, security, and so on. The advent of wearable 
devices along with their diverse set of embedded sensors opens new opportunities for ubiquitous 
context sensing. Recently, wearable devices such as smartphones and smart-watches have been used 
for activity recognition and monitoring. Most of the previous works use inertial sensors 
(accelerometers, gyroscopes) for activity recognition and combine them using an aggregation 
approach, i.e., extract features from each sensor and aggregate them to build the final classification 
model. This is not optimal since each sensor data source has its own statistical properties. In this work, 
we propose the use of a multi-view stacking method to fuse the data from heterogeneous types of 
sensors for activity recognition. Specifically, we used sound and accelerometer data collected with a 
smartphone and a wrist-band while performing home task activities. The proposed method is based 
on multi-view learning and stacked generalization, and consists of training a model for each of the 
sensor views and combining them with stacking. Our experimental results showed that the multi-view 
stacking method outperformed the aggregation approach in terms of accuracy, recall and specificity. 
© 2017 Elsevier B.V. 
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Munc13 proteins control regulated exocytosis in mast cells 

Rodarte E.M., Ramos M.A., Davalos A.J., Moreira D.C., Moreno D.S., Cardenas E.I., Rodarte A.I., 
Petrova Y., Molina S., Rendon L.E., Sanchez E., Breaux K., Tortoriello A., Manllo J., Gonzalez E.A., 

Tuvim M.J., Dickey B.F., Burns A.R., Heidelberger R., Adac 
Article 

Mast cells (MCs) are involved in host defenses against pathogens and inflammation. Stimulated MCs 
release substances stored in their granules via regulated exocytosis. In other cell types, Munc13 
(mammalian homolog of Caenorhabditis elegans uncoordinated gene 13) proteins play essential roles 
in regulated exocytosis. Here, we found that MCs express Munc13-2 and -4, and we studied their roles 
using global and conditional knock-out (KO) mice. In a model of systemic anaphylaxis, we found no 
difference between WT and Munc13-2 KO mice, but global and MC-specific Munc13-4 KO mice 
developed less hypothermia. This protection correlated with lower plasma histamine levels and with 
histological evidence of defective MC degranulation but not with changes in MC development, 
distribution, numbers, or morphology. In vitro assays revealed that the defective response in Munc13-
4-deficient MCs was limited to regulated exocytosis, leaving other MC secretory effector responses 
intact. Single cell capacitance measurements in MCs from mouse mutants differing in Munc13-4 
expression levels in their MCs revealed that as levels of Munc13-4 decrease, the rate of exocytosis 
declines first, and then the total amount of exocytosis decreases. A requirement for Munc13-2 in MC 
exocytosis was revealed only in the absence of Munc13-4. Electrophysiology andEMstudies uncovered 
that the number of multigranular compound events (i.e. granule-to-granule homotypic fusion) was 
severely reduced in the absence of Munc13-4. We conclude that although Munc13-2 plays a minor 
role, Munc13-4 is essential for regulated exocytosis in MCs, and that this MC effector response is 
required for a full anaphylactic response. 
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Munc18-2, but not Munc18-1 or Munc18-3, controls compound and single-
vesicle–regulated exocytosis in mast cells 

Gutierrez B.A., Chavez M.A., Rodarte A.I., Ramos M.A., Dominguez A., Petrova Y., Davalos A.J.,  
Costa R.M., Elizondo R., Tuvim M.J., Dickey B.F., Burns A.R., Heidelberger R., Adachi R. 

Article 

Mast cells (MCs) play pivotal roles in many inflammatory conditions including infections, anaphylaxis, 
and asthma. MCs store immunoregulatory compounds in their large cytoplasmic granules and, upon 
stimulation, secrete them via regulated exocytosis. Exocytosis in many cells requires the participation 
of Munc18 proteins (also known as syntaxin-binding proteins), and we found that mature MCs express 
all three mammalian isoforms: Munc18-1, -2, and -3. To study their functions in MC effector responses 
and test the role of MC degranulation in anaphylaxis, we used conditional knockout (cKO) mice in 
which each Munc18 protein was deleted exclusively in MCs. Using recordings of plasma membrane 
capacitance for high-resolution analysis of exocytosis in individual MCs, we observed an almost 
complete absence of exocytosis in Munc18-2– deficient MCs but intact exocytosis in MCs lacking 
Munc18-1 or Munc18-3. Stereological analysis of EM images of stimulated MCs revealed that the 
deletion of Munc18-2 also abolishes the homotypic membrane fusion required for compound 
exocytosis. We confirmed the severe defect in regulated exocytosis in the absence of Munc18-2 by 
measuring the secretion of mediators stored in MC granules. Munc18-2 cKO mice had normal 
morphology, development, and distribution of their MCs, indicating that Munc18-2 is not essential for 
the migration, retention, and maturation of MC-committed progenitors. Despite that, we found that 
Munc18-2 cKO mice were significantly protected from anaphylaxis. In conclusion, MC-regulated 
exocytosis is required for the anaphylactic response, and Munc18-2 is the sole Munc18 isoform that 
mediates membrane fusion during MC degranulation. © 2018 Gutierrez et al. 
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Mutational spectrum in a worldwide study of 29,700 families with BRCA1  
or BRCA2 mutations 

Rebbeck T.R., Friebel T.M., Friedman E., Hamann U., Huo D., Kwong A., Olah E., Olopade O.I.,  
Solano A.R., Teo S.-H., Thomassen M., Weitzel J.N., Chan T.L., Couch F.J., Goldgar D.E., Kruse T.A., 

Palmero E.I., Park S.K., Torres D., van Rensburg E.J., McGuff 
Article 

The prevalence and spectrum of germline mutations in BRCA1 and BRCA2 have been reported in single 
populations, with the majority of reports focused on White in Europe and North America. The 
Consortium of Investigators of Modifiers of BRCA1/2 (CIMBA) has assembled data on 18,435 families 
with BRCA1 mutations and 11,351 families with BRCA2 mutations ascertained from 69 centers in 49 
countries on six continents. This study comprehensively describes the characteristics of the 1,650 
unique BRCA1 and 1,731 unique BRCA2 deleterious (disease-associated) mutations identified in the 
CIMBA database. We observed substantial variation in mutation type and frequency by geographical 
region and race/ethnicity. In addition to known founder mutations, mutations of relatively high 
frequency were identified in specific racial/ethnic or geographic groups that may reflect founder 
mutations and which could be used in targeted (panel) first pass genotyping for specific populations. 
Knowledge of the population-specific mutational spectrum in BRCA1 and BRCA2 could inform efficient 
strategies for genetic testing and may justify a more broad-based oncogenetic testing in some 
populations. © 2018 Wiley Periodicals, Inc. 
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Nanoparticle-Based Proximity Ligation Assay for Ultrasensitive, Quantitative 
Detection of Protein Biomarkers 

Chen H., Crum M., Chavan D., Vu B., Kourentzi K., Willson R.C. 
Article 

Proximity ligation assay (PLA) achieves extremely low limits of detection but requires the synthesis of 
antibody-DNA conjugates recognizing multiple target epitopes with appropriate proximity. In this 
work, we introduce a more generally applicable method by replacing antibody-DNA conjugates with 
nanoparticles which create ultradetectable PCR templates by capturing biotinylated oligonucleotides 
and catalyzing ligation. A competitive PCR readout was used to make the assay quantitative. We have 
demonstrated that NP-PLA can detect and quantitate human chorionic gonadotropin (hCG) levels as 
low as 2.6 fM (∼0.1 pg/mL), nearly 1000 times more sensitive than the current state of the art ELISA. 
© 2018 American Chemical Society. 
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N-doped TiO2 nanoparticles obtained by a facile coprecipitation  
method at low temperature 

Sanchez-Martinez A., Ceballos-Sanchez O., Koop-Santa C., López-Mena E.R., Orozco-Guareño E., 
García-Guaderrama M. 

Article 

N-doped TiO2 nanoparticles (NPs) were synthesized using a facile synthesis route by coprecipitation 
method. The effect of the HNO3 volume and calcination temperature on the structural, morphological, 
optical and surface properties of the N-doped TiO2 NPs was studied. X-ray diffraction analysis showed 
particles of nanometric size (&lt; 16 nm), which are consistent with HR-TEM micrographs. A slight shift 
of the absorption edge to higher wavelengths is observed as the HNO3 volume and calcination 
temperature increases. Both X-ray photoelectron spectroscopy (XPS) and Fourier transform infrared 
spectroscopy (FT-IR) show the presence and stability of nitrogen in the N-doped TiO2 structure. The 
photocatalytic activity of the N-doped TiO2 NPs was assessed by testing the degradation of rhodamine 
B (RhB) under ultraviolet (UV) and visible light. © 2017 Elsevier Ltd and Techna Group S.r.l. 
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Necklaces of PT-symmetric dimers 

Stevens D.J.N., Ávila B.J., Rodríguez-Lara B.M. 
Article 

We study light propagation through cyclic arrays, composed by copies of a given PT-symmetric dimer, 
using a group theoretical approach and finite element modeling. The theoretical mode-coupling 
analysis suggests the use of these devices as output port replicators where the dynamics is controlled 
by the impinging light field. This is confirmed in good agreement with finite element propagation in an 
experimentally feasible necklace of passive PT-symmetric dimers constructed from lossy and lossless 
waveguides. © 2018 Chinese Laser Press. 
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Neural Decoding of Robot-Assisted Gait during Rehabilitation after Stroke 

Contreras-Vidal J.L., Bortole M., Zhu F., Nathan K., Venkatakrishnan A., Francisco G.E.,  
Soto R., Pons J.L. 

Article 

Objective Advancements in robot-assisted gait rehabilitation and brain-machine interfaces may 
enhance stroke physiotherapy by engaging patients while providing information about robot-induced 
cortical adaptations. We investigate the feasibility of decoding walking from brain activity in stroke 
survivors during therapy using a powered exoskeleton integrated with an electroencephalography-
based brain-machine interface. Design The H2 powered exoskeleton was designed for overground gait 
training with actuated hip, knee, and ankle joints. It was integrated with active-electrode 
electroencephalography and evaluated in hemiparetic stroke survivors for 12 sessions per 4 wks. A 
continuous-time Kalman decoder operating on delta-band electroencephalography was designed to 
estimate gait kinematics. Results Five chronic stroke patients completed the study with improvements 
in walking distance and speed training for 4 wks, correlating with increased offline decoding accuracy. 
Accuracies of predicted joint angles improved with session and gait speed, suggesting an improved 
neural representation for gait, and the feasibility to design an electroencephalography-based brain-
machine interface to monitor brain activity or control a rehabilitative exoskeleton. Conclusions The 
Kalman decoder showed increased accuracies as the longitudinal training intervention progressed in 
the stroke participants. These results demonstrate the feasibility of studying changes in patterns of 
neuroelectric cortical activity during poststroke rehabilitation and represent the first step in 
developing a brain-machine interface for controlling powered exoskeletons. © 2018 Wolters Kluwer 
Health, Inc. 
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New perspectives for green and sustainable chemistry and engineering: 
Approaches from sustainable resource and energy use, management,  

and transformation 

Lozano F.J., Lozano R., Freire P., Jiménez-Gonzalez C., Sakao T., Ortiz M.G., Trianni A.,  
Carpenter A., Viveros T. 

Article 

The special volume on green and sustainable chemistry and engineering has fourteen papers that were 
considered relevant to the present day issues and discussion, such as adequate use of raw materials 
and efficient energy, besides considering renewable sources for materials and energy; and changing 
economical canons towards circular economy. Businesses, governments and Society are facing a 
number of challenges to tread the sustainability path and provide wellbeing for future generations. 
This special volume relevance provides discussions and contributions to foster that desirable future. 
Chemicals are ubiquitous in everyday activities. Their widespread presence provides benefits to 
societies’ wellbeing, but can have some deleterious effects. To counteract such effect, green 
engineering and sustainable assessment in industrial processes have been gathering momentum in the 
last thirty years. Green chemistry, green engineering, eco-efficiency, and sustainability are becoming 
a necessity for assessing and managing products and processes in the chemical industry. This special 
volume presents fourteen articles related to sustainable resource and energy use (five articles), circular 
economy (one article), cleaner production and sustainable process assessment (five article), and 
innovation in chemical products (three articles). Green and sustainable chemistry, as well as 
sustainable chemical engineering and renewable energy sources are required to foster and consolidate 
a transition towards more sustainable societies. This special volume present current trends in 
chemistry and chemical engineering, such as sustainable resource and energy use, circular economy, 
cleaner production and sustainable process assessment, and innovation in chemical products. This 
special volume provides insights in this direction and complementing other efforts towards such 
transition. © 2017 Elsevier Ltd 
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Noncholestatic acute hepatocellular injury following  
candesartan administration 

Lammel-Lindemann J.A., Flores-Villalba E., Martagón A.J., DeObeso-Gonzalez E., Puente-Gallegos F. 
Article 

Arterial hypertension is a highly manageable disorder due to a variety of drugs available for its 
treatment. Since the late 1990s, angiotensin II receptor blockers have been widely prescribed, 
achieving appropriate control in patients’ blood pressure. Few cases of serious adverse effects have 
been reported to date. Here, we present a case of acute hepatocellular injury secondary to 
candesartan administration. Further studies should be performed in patients who present with this 
adverse effect, in order to prevent more serious outcomes. © 2017 The British Pharmacological Society 

Lammel-Lindemann J.A., Flores-Villalba E., Martagón A.J., DeObeso-Gonzalez E., Puente-Gallegos F., (2018). Noncholestatic 
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Nonequilibrium kinetics of the transformation of liquids into physical gels 

Olais-Govea J.M., López-Flores L., Chávez-Páez M., Medina-Noyola M. 
Article 

A major stumbling block for statistical physics and materials science has been the lack of a universal 
principle that allows us to understand and predict elementary structural, morphological, and 
dynamical properties of nonequilibrium amorphous states of matter. The recently developed 
nonequilibrium self-consistent generalized Langevin equation theory, however, has been shown to 
provide a fundamental tool for the understanding of the most essential features of the transformation 
of liquids into amorphous solids, such as their aging kinetics or their dependence on the protocol of 
fabrication. In this work we focus on the predicted kinetics of one of the main fingerprints of the 
formation of gels by arrested spinodal decomposition of suddenly and deeply quenched simple liquids, 
namely, the arrest of structural parameters associated with the morphological evolution from the 
initially uniform fluid, to the dynamically arrested spongelike amorphous material. The comparison of 
the theoretical predictions (based on a simple specific model system), with simulation and 
experimental data measured on similar but more complex materials, suggests the universality of the 
predicted scenario. © 2018 American Physical Society. 
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Non-local universal gates generated within a resonant magnetic cavity 

Delgado F. 
Article 

Quantum Information is a quantum resource being advised as a useful tool to set up information 
processing. Despite physical components being considered are normally two-level systems, still the 
combination of some of them together with their entangling interactions (another key property in the 
quantum information processing) become in a complex dynamics needing be addressed and modeled 
under precise control to set programmed quantum processing tasks. Universal quantum gates are 
simple controlled evolutions resembling some classical computation gates. Despite their simple forms, 
not always become easy fit the quantum evolution to them. SU(2) decomposition is a mechanism to 
reduce the dynamics on SU(2) operations in composed quantum processing systems. It lets an easier 
control of evolution into the structure required by those gates by the adequate election of the basis 
for the computation grammar. In this arena, SU(2) decomposition has been studied under piecewise 
magnetic field pulses. Despite, it is completely applicable for time-dependent pulses, which are more 
affordable technologically, could be continuous and then possibly free of resonant effects. In this work, 
we combine the SU(2) reduction with linear and quadratic numerical approaches in the solving of time-
dependent Schrödinger equation to model and to solve the controlled dynamics for two-qubits, the 
basic block for composite quantum systems being analyzed under the SU(2) reduction. A comparative 
benchmark of both approaches is presented together with some useful outcomes for the dynamics in 
the context of quantum information processing operations. © Rinton Press. 
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Nonthrombogenic Hydrogel Coatings with Carbene-Cross-Linking Bioadhesives 

Nanda H.S., Shah A.H., Wicaksono G., Pokholenko O., Gao F., Djordjevic I., Steele T.W.J. 
Article 

Bioadhesives are a current unmet clinical need for mending of blood contacting soft tissues without 
inducing thrombosis. Recent development of carbene precursor bioadhesives with the advantages of 
on-demand curing, tuneable modulus, and wet adhesion have been synthesized by grafting diazirine 
onto poly (amidoamine) (PAMAM-G5) dendrimers. Herein, the structure activity relationships of 
platelet adhesion and activation is evaluated for the first time on the cured PAMAM-g-diazirine 
bioadhesives. Three strategies were employed to prevent healthy human donor platelets from 
adhering and activating on light-cured bioadhesive surfaces: (1) Attenuation of cationic surface charge, 
(2) antifouling composites by incorporating heparin and alginate in uncured formulation, and (3) 
heparin wash of cured bioadhesive surface. Topographical imaging of cured and ethanol dehydrated 
bioadhesive surfaces was used to quantify the adhered and activated platelets with scanning electron 
microscopy, whose resolution allowed identification of round senescent, short dendritic, and long 
dendritic platelets. Cured surfaces of PAMAM-g-diazirine (15%) had 10300 ± 500 adhered platelets 
mm-2 with 99.7% activation into short/long dendritic cells. Reduction of primary amines by higher 
degree of diazirine grafting or capping of free amines by acetylation reduces platelet adherence (2400 
± 200 vs 3000 ± 300, respectively). Physical incorporation of heparin and alginate in the formulations 
reduced the activated platelet; 1300 ± 300 and 300 ± 50, activated platelets mm-2, in comparison with 
additive free adhesive formulation. Similarly, heparin rinse of the surface of additive free bioadhesive 
reduced the activated platelet to platelets of heparin composites at 600 ± 100 platelets mm-2. 
PAMAM-g-diazirine (15%) bioadhesive retained the photocured mechanical properties and lap shear 
adhesion despite the addition of heparin and alginate additives. Copyright © 2018 American Chemical 
Society. 
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Numerical realization of the variational method for generating  
self-trapped beams 

Duque E.I., Lopez-Aguayo S., Malomed B.A. 
Article 

We introduce a numerical variational method based on the Rayleigh-Ritz optimization principle for 
predicting two-dimensional self-trapped beams in nonlinear media. This technique overcomes the 
limitation of the traditional variational approximation in performing analytical Lagrangian integration 
and di erentiation. Approximate soliton solutions of a generalized nonlinear Schrödinger equation are 
obtained, demonstrating robustness of the beams of various types (fundamental, vortices, multipoles, 
azimuthons) in the course of their propagation. The algorithm o ers possibilities to produce more 
sophisticated soliton profiles in general nonlinear models. © 2018 Optical Society of America. 
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Numerical study of heat transfer enhancement for laminar nanofluids flow 

Ramirez-Tijerina R., Rivera-Solorio C.I., Singh J., Nigam K.D.P. 
Article 

The laminar forced convection has been investigated for the flow of nanofluids in conventional straight 
tube (L = 5.34 m, dt = 10 mm) and straight microtube (L = 0.3 m, dt = 0.5 mm) under the constant 
temperature and constant heat flux conditions, separately. A wide range of the process parameters 
has been studied by varying three different type of base fluids including water, ethylene glycol and 
turbine oil with five different type of nanoparticles viz. Al2O3, TiO2, CuO, SiO2 and ZnO. Six different 
combinations of the geometries, base fluids and nanoparticle concentrations are considered in the 
present study. In addition to the single-phase model (SPH), the single-phase dispersion model (SPD) 
has been also used for effectiveness of the computed results. The results showed that Nusselt number 
(Nu) increases with increase in Reynolds number (Re). Further, the Nu considerably enhanced (up to 
16% at volume fraction ϕb = 4%, Re = 950) with increase in nanoparticle concentrations. Heat transfer 
correlations are developed for the flow of nanofluids in conventional straight tube and straight 
microtube over a wide range of process conditions (25 &lt; Re &lt; 1500, 0 &lt; ϕb &lt; 10, 6 &lt; Pr &lt; 
500) to enable a large number of engineering applications. © 2018 by the authors. 
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Numerical study of the optimum width of 2a diurnal double  
air-channel solar chimney 

Zavala-Guillén I., Xamán J., Hernández-Pérez I., Hernández-Lopéz I., Gijón-Rivera M., Chávez Y. 
Article 

A conjugate heat transfer analysis of a double air channel solar chimney (SC-DC) aiming to determine 
the configuration that maximizes the mass flow rate of the system is presented. The design 
modifications consisted on two geometrical parameters: 1) the separation between the absorber wall 
and the glass covers that form the air channels (b), and 2) the height of the system (L). A code based 
on the Finite Volume Method was developed and a k-ω turbulence model was used to model air 
turbulence in the SC-DC. The code was validated and it showed a good agreement with experimental 
data reported in the literature. We found that the optimal configuration of the SC-DC under the 
considered conditions is L = 2 m and b = 0.125 m. The optimum L of the SC-DC is similar to the value 
reported for a conventional chimney, whereas the optimum b is smaller than the one of a conventional 
chimney. The optimal configuration of the SC-DC had a thermal efficiency of 38.5% and a mass flow 
rate of 0.1072 kg/s when it receives a beam solar radiation of 700 W/m2 and a diffuse solar radiation 
of 100 W/m2. © 2018 Elsevier Ltd 
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Nutritional assessment tools for the identification of malnutrition  
and nutritional risk associated with cancer treatment 

Castillo-Martinez L., Castro-Eguiluz D., Copca-Mendoza E.T., Perez-Camargo D.A., Reyes-Torres C.A., 
Avila E.A.-D., Lopez-Cordova G., Fuentes-Hernandez M.R., Cetina-Perez L., Milke-Garcia M.D.P. 

Article 

Malnutrition and muscle wasting are common features of cancer cachexia that may interfere with the 
patient's response to cancer treatment, survival, and quality of life. An accurate nutritional screening 
at the time of diagnosis and throughout the patient's treatment fosters better control of the disease. 
Several screening tools have proven to be useful for this purpose. Nevertheless, nutritional evaluation 
is not a routine practice in this clinical setting and procedures must be standardized. Nutritional risk 
screening (NRS), malnutrition screening tool (MST), and patient-generated subjective global 
assessment (PG-SGA) are the most common screening tools, and each one possesses some benefits 
when screening patients for malnutrition; however, weight loss over a specific time period, dietary 
intake and anorexia must also be considered. The body mass index-adjusted weight loss grading 
system predicts survival. We recommend the application of MST or NRS, followed by PG-SGA, food 
intake determination, measurement of body weight, and its changes as well as body composition, 
biochemical nutritional markers, muscle function, and physical performance. © 2018 Instituto 
Nacional de la Nutricion Salvador Zubiran. All rights reserved. 
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Observability of Linear Hybrid Systems with unknown inputs and discrete 
dynamics modeled by Petri nets. 

Renato Vázquez C., Gómez-Gutiérrez D., Ramírez-Teviño A. 
Article 

This work deals with the observability analysis for LHS's considering both known and unknown inputs 
and constrained discrete dynamics, modeled by Petri nets. For this, the concept of eventual 
observability is recalled as the possibility of uniquely determining both the discrete and the continuous 
states after a finite number of switchings. In this way, the information provided by the continuous and 
the discrete outputs of the LHS can be combined to determine the discrete state after a finite number 
of switchings. Next, based on the knowledge of the visited locations, a continuous observer can 
estimate the continuous state. It is shown that under this approach the observability conditions are 
greatly relaxed with respect to other approaches in the literature, in particular, neither the 
observability of the linear systems nor the observability of the underlying discrete event system are 
required. © 2018 
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On Fisher vector encoding of binary features for video face recognition 

Martínez-Díaz Y., Hernández N., Biscay R.J., Chang L., Méndez-Vázquez H., Enrique Sucar L. 
Article 

Several approaches have been proposed for face recognition in videos. Fisher vector (FV) encoding of 
local Scale-Invariant Feature Transforms (SIFT) is among the best performing ones. Aiming at speed up 
the computation time of this approach, a method based on FV encoding of binary features was recently 
introduced. By using Binary Robust Independent Elementary Features (BRIEF), this method gained in 
efficiency but lost in accuracy. FV representation of binary features demands appropriated 
mathematical tools, which are not as easy available as for continuous features. This paper introduces 
a new way for obtaining FV encoding of binary features that is still efficient and also accurate. We show 
that BRIEF combined with FV are discriminative enough, and provide as good performance as the one 
obtained by using SIFT features for video face recognition. Besides, we discuss several insights and 
promising lines of future work in regard to FV encoding of binary features. © 2018 Elsevier Inc. 
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On the stock market-electricity sector nexus in Latin America:  
A dynamic panel data model 

Aali-Bujari A., Venegas-Martínez F., Santillán-Salgado R.J. 
Article 

The aim of this paper is to assess the impact of the stock market on the consumption of electric power 
in the major economies of Latin America during the period 1995-2014. To do this, a dynamic panel 
data model is estimated through the generalized method of moments. The main empirical finding is 
that electric power consumption is positively affected by the stock market indices of Argentina, Brazil, 
Chile, Colombia, Ecuador, Mexico, Peru, and Costa Rica. © 2018, Econjournals. All rights reserved. 
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On the structure of Goldie modules 

Castro Pérez J., Bárcenas M.M., Montes J.R., Zaldívar A. 
Article 

Let M be a semiprime Goldie module which is projective in σ[M]. We give several decompositions of 
the M-injective hull (Formula presented.) of M in terms of its minimal prime submodules. Then, we 
use this to give a decomposition of the endomorphism ring of (Formula presented.). We also show that 
the set of minimal primes of M is in bijective correspondence with the set of isomorphism classes of 
simple modules over (Formula presented.). We also investigate the relationships between semiprime 
Goldie modules, QI-modules and co-semisimple modules. As an application we extend certain results 
on left QI-rings and V-rings. © 2018 Taylor & Francis. 
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On the use of approximate entropy and sample entropy with centre  
of pressure time-series 

Montesinos L., Castaldo R., Pecchia L. 
Article 

Background: Approximate entropy (ApEn) and sample entropy (SampEn) have been previously used to 
quantify the regularity in centre of pressure (COP) time-series in different experimental groups and/or 
conditions. ApEn and SampEn are very sensitive to their input parameters: m (subseries length), r 
(tolerance) and N (data length). Yet, the effects of changing those parameters have been scarcely 
investigated in the analysis of COP time-series. This study aimed to investigate the effects of changing 
parameters m, r and N on ApEn and SampEn values in COP time-series, as well as the ability of these 
entropy measures to discriminate between groups. Methods: A public dataset of COP time-series was 
used. ApEn and SampEn were calculated for m = {2, 3, 4, 5}, r = {0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 
0.5} and N = {600, 1200} (30 and 60 s, respectively). Subjects were stratified in young adults (age < 60, 
n = 85), and older adults (age ≥ 60) with (n = 18) and without (n = 56) falls in the last year. The effects 
of changing parameters m, r and N on ApEn and SampEn were investigated with a three-way ANOVA. 
The ability of ApEn and SampEn to discriminate between groups was investigated with a mixed ANOVA 
(within-subject factors: m, r and N; between-subject factor: group). Specific combinations of m, r and 
N producing significant differences between groups were identified using the Tukey's honest 
significant difference procedure. Results: A significant three-way interaction between m, r and N 
confirmed the sensitivity of ApEn and SampEn to the input parameters. SampEn showed a higher 
consistency and ability to discriminate between groups than ApEn. Significant differences between 
groups were mostly observed in longer (N = 1200) COP time-series in the anterior-posterior direction. 
Those differences were observed for specific combinations of m and r, highlighting the importance of 
an adequate selection of input parameters. Conclusions: Future studies should favour SampEn over 
ApEn and longer time-series (≥ 60 s) over shorter ones (e.g. 30 s). The use of parameter combinations 
such as SampEn (m = {4, 5}, r = {0.25, 0.3, 0.35}) is recommended. © 2018 The Author(s). 
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On the warping of the extreme ends of a beam under flexural oscillations 

Torres-Guzmán J.C., Díaz-de-Anda A., Otero J.A., Morales A., Gutiérrez L., Monsivais G., Flores J. 
Article 

In this paper, we explain why beyond a certain critical frequency the extreme ends of a beam under 
flexural oscillations remain sometimes plane and in other cases become warped. We have seen this to 
be the case when the flexural oscillations of a beam are studied experimentally. Using the plane stress 
elastodynamic theory as well as a more precise calculation based on a 3D finite element method, we 
show for the first time that when the transverse displacement has a derivative equal to zero near the 
beam extremes, the ends can indeed become warped. In addition it is shown, from an energetic point 
of view, that warped modes result from a constructive spatial interference of the two components of 
flexural oscillations while flat modes result from a destructive interference of these two components. 
© 2018 Elsevier Ltd 
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On-demand bioadhesive dendrimers with reduced cytotoxicity 

Gao F., Djordjevic I., Pokholenko O., Zhang H., Zhang J., Steele T.W.J. 
Article 

Tissue adhesives based on polyamidoamine (PAMAM) dendrimer, grafted with UV-sensitive 
aryldiazirine (PAMAM-g-diazirine) are promising new candidates for light active adhesion on soft 
tissues. Diazirine carbene precursors form interfacial and intermolecular covalent crosslinks with 
tissues after UV light activation that requires no premixing or inclusion of free radical initiators. 
However, primary amines on the PAMAM dendrimer surface present a potential risk due to their 
cytotoxic and immunological effects. PAMAM-g-diazirine formulations with cationic pendant amines 
converted into neutral amide groups were evaluated. In vitro toxicity is reduced by an order of 
magnitude upon amine capping while retaining bioadhesive properties. The in vivo immunological 
response to PAMAM-g-diazirine formulations was found to be optimal in comparison to standard 
poly(lactic-co-glycolic acid) (PLGA) thin films. © 2018 by the authors. 
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Online monitoring of a micro-EDM machine: Machining diagnosis on the cloud 
based on discharge currents and voltages 

Urbina Coronado P.D., Martínez García J., Vargas Tinoco E., Orta-Castañon P. 
Article 

Currently, legacy machines (not designed to be connected to internet) are part of the manufacturing 
industry. This work presents a framework to incorporate legacy machines into cyber physical systems. 
A micro electrical discharge machine (µEDM) was equipped with sensors to monitor the machining 
energy. The data was uploaded to the internet. The data in the cloud determined if the machining was 
considered good, arcing or short circuit. This work contributes a cyber physical system that puts a 
µEDM online incorporating the real-time diagnosis of the machining quality, open architectures like 
MTConnect and compatibility with the goal of Industry 4.0. © 2018 Society of Manufacturing Engineers 
(SME) 

Urbina Coronado P.D., Martínez García J., Vargas Tinoco E., Orta-Castañon P., (2018). Online monitoring of a micro-EDM 
machine: Machining diagnosis on the cloud based on discharge currents and voltages. Manufacturing Letters, Vol. 15, pp. 
115-118. ISSN: 22138463



Optical coherence tomography for the investigation of frontal fibrosing 
alopecia 

Vazquez-Herrera N.E., Eber A.E., Martinez-Velasco M.A., Perper M., Cervantes J., Verne S.H.,  
Magno R.J., Nouri K., Tosti A. 

Article 

Background: Frontal fibrosing alopecia (FFA) is a cicatricial alopecia that affects the frontotemporal 
hairline, eyebrows and body hair. OCT is a non-invasive imaging technique useful in understanding skin 
architecture and vascularization. Objective: To describe structural and vascular findings in FFA using 
OCT. Methods: This was a case–control study conducted from the months of December 2016–February 
2017. The study was IRB approved and conducted at the University of Miami Hospital outpatient 
dermatology hair and nail clinic in Miami, FL. Four patients with biopsy proven FFA, and three healthy 
age and sex-matched controls participated. OCT scans were taken on cicatricial alopecic band, 
inflammatory hairline, eyebrow, uninvolved scalp, facial papules, glabellar red dots and arm. The same 
body regions were evaluated in controls. Results: Patients and controls were women aged 42–66. 
Results reveal epidermal thickness is increased in the inflammatory hairline (0.13 mm) and decreased 
in the alopecic band (0.08 mm) compared to controls (0.10 mm). Attenuation coefficient increased the 
inflammatory hairline and decreased in the alopecic band compared to controls. Vascular flow in the 
alopecic band is decreased compared to inflammatory scalp and controls in the superficial levels, but 
increased at deeper levels as compared to controls. Inflammatory tissue is consistently more vascular 
at all levels (P < 0.01). Vascular flows in each stage are significantly different than one another (P < 
0.01). Conclusions: Increased vascular flow of the deep plexus in cicatricial stages can be a 
consequence of superficial tissue ischaemia or fibrosis. It is difficult to establish if the increased flow 
in the inflammatory stage is due to neovascularization as seen in other ischaemic diseases or is the 
result of the inflammatory response. OCT may be a useful non-invasive tool in imaging FFA. Not only 
can the technology assist in monitoring disease activity in a non-invasive manner, but it may elucidate 
new pathophysiologic findings. © 2017 European Academy of Dermatology and Venereology 
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Optimal and simple algorithms to solve integrated procurement-production-
inventory problem without/with shortage 

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

This research work deals with an imperfect production system considering the purchasing of raw 
materials in order to study the economic production quantity (EPQ). This manufacturing system 
produces perfect and defective finished products; defectives are considered as scrap. A single product 
is manufactured from multiple raw materials which are purchased from outside suppliers. In the 
integrated procurement-production-inventory (IPPI) model, one of the principal decisions, in addition 
to determining the optimal lot size to produce, is to define the number of optimal orders of each raw 
material with respect to rate of consumption in the manufacturing of finished product. Two cases are 
considered: without shortage (first model) and with shortage (backordering, second model). In the first 
model, the purpose is to determine jointly the optimal lot size to manufacture and the optimal number 
orders of each raw material in order to minimize the total cost. The second model obtains the optimal 
number of orders of each raw material, the optimal lot size to manufacture and the optimal shortage 
level with aim to minimize the total cost. This research also shows that both of the proposed inventory 
models are a convex programming problem, so exact algorithms to solve these inventory problems are 
proposed. © EDP Sciences, ROADEF, SMAI 2018. 

Nobil A.H., Cárdenas-Barrón L.E., Nobil E., (2018). Optimal and simple algorithms to solve integrated procurement-
production-inventory problem without/with shortage. RAIRO - Operations Research, Vol. 52, pp. 755-778. ISSN: 3990559



Optimal inventory system with two backlog costs in response to a discount 
offer: corrections and complements 

Cárdenas-Barrón L.E., Chung K.-J., Kazemi N., Shekarian E. 
Article 

Kindi and Sarker (Prod Plan Control 22(3):325–333, 2011) develop an inventory model with backlogging 
to determine the optimal ordering policies in response to a discount offer. In the paper, there are some 
technical errors in developing of the optimal ordering policies. This paper presents the correct 
mathematical expressions and the solution to the numerical examples. Furthermore, this study also 
provides the closed forms for the optimal total gain costs that were not given by Kindi and Sarker (Prod 
Plan Control 22(3):325–333, 2011). © 2016, Springer-Verlag Berlin Heidelberg. 
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Optimal Molecular Design of Low-Temperature Organic Fluids  
under Uncertain Conditions 

Andrés-Martínez O., Flores-Tlacuahuac A. 
Article 

Computer-aided molecular design as a mixed-integer nonlinear programming problem under 
uncertainty in group contribution parameters has been addressed. A set of new low-temperature 
organic compounds, for heat recovery purposes, was obtained by solving the mixed-integer nonlinear 
programming problem with nominal values from a previous work. Monte Carlo simulations with Latin 
hypercube sampling were carried out to asses the effect of uncertain group contributions on thermo-
physical properties. Furthermore, a set-based robust counterpart was formulated by taking into 
account uncertainty only in linear constraints. The results show that even small uncertainty in group 
contribution parameters can lead to significant variations in thermo-physical properties of the 
compounds analyzed. Therefore, it is necessary to consider uncertainty in the Computer-aided 
molecular design formulation. Solutions of the robust counterpart became more conservative as the 
uncertainty set size increased, producing organic compounds different from the nominal case. © 2018 
American Chemical Society. 
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Optimal policy mix in an endogenous timing with a  
consumer-friendly public firm 

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

This study considers a mixed duopoly with a consumer-friendly public firm and analyzes an 
endogenous timing game in the presence of output subsidy and emission tax. We find that regardless 
of the policy mix, the equilibrium of endogenous market structure is determined by the public firm's 
concern on consumer surplus. We also show that the optimal policy mix can attain the first-best 
allocation for social welfare only when both firms have symmetric payoffs, which results in 
simultaneous-move outcome. © 2018, Economics Bulletin. 
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Optimal pricing and lot-sizing policy for supply chain system with deteriorating 
items under limited storage capacity 

Tiwari S., Jaggi C.K., Gupta M., Cárdenas-Barrón L.E. 
Article 

This research work considers a two-echelon supply chain model for deteriorating items in which the 
retailer's warehouse capacity of display area is limited. Therefore, the retailer stores remaining units 
in the back room which has unlimited capacity. The demand rate is assumed to be dependent on the 
retailer's selling price and displayed stock level. The proposed approach explicitly models the 
interdependence among price of a product, demand for the product and the integration among the 
retailer and the supplier under four different policies: non-integrated, integrated, supplier-led 
Stackelberg policy and retailer-led Stackelberg policy. Furthermore, this paper also establishes several 
theoretical results to show that the solution provides the maximum total relevant profit. By using 
differential calculus method, it is proved that the optimal solution not only exists but also is unique. In 
this study, the impact of price, inventory level and the integration among retailer and the supplier is 
explicitly analyzed in the emerging retail scenario with limited shelf space. © 2018 Elsevier B.V. 
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Optimal Start-Up Policies for a Solar Thermal Power Plant 

López-Alvarez M., Flores-Tlacuahuac A., Ricardez-Sandoval L., Rivera-Solorio C. 
Article 

Sustainability and depletion of fossil fuels have propelled the use of renewable energy sources to meet 
energy demands. Solar radiation is perhaps the most economical and widely available alternative 
energy source. Energy in the form of solar radiation can be recovered using either photovoltaic or 
thermal processes. Nowadays, both approaches can only capture a small fraction of the available solar 
radiation. In this work, we have addressed the dynamic optimal operation of thermal solar plants 
during start-up. During a normal operating day when solar radiation becomes available, power should 
be available as soon as possible to meet consumer demands. One of the major problems related to 
thermal solar plants is the lack of power when solar radiation is off. To overcome this problem, energy 
storage tanks are considered in the design of the thermal plant. We assume that a conventional 
Rankine cycle can be used for power generation from low-temperature energy sources. In this work, a 
dynamic optimization framework is deployed to identify optimal dynamic start-up policies in thermal 
solar plants. Since the dynamic plant model is composed of a set of partial and differential equations, 
we have deployed the method of lines and the direct transcription approach for spatial and time 
discretization, respectively. The results indicate that fast optimal control policies result in power 
production in a more efficient fashion than simple heuristic-based start-up policies. © 2017 American 
Chemical Society. 
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Optimal Water Quality Control of Sequencing Batch Reactors under Uncertainty 

Rodríguez-Pérez B.E., Flores-Tlacuahuac A., Ricardez-Sandoval L., Lozano F.J. 
Article 

Sequencing batch reactors (SBR) are widely used in wastewater treatment due to flexibility in 
operation and low investment costs. However, the main drawback of this technology is the large 
energy requirements for its operation. In addition, SBR performance is mostly determined by the 
quality of treated water, which is affected by model uncertainty. Efficient control systems that can 
meet the operational goals for this process under uncertainty are therefore desired. In this work, we 
propose an efficient control approach for composition control of organic matter and nitrogen in SBR 
systems in the presence of the model uncertainty. A local sensitivity analysis was performed to identify 
the variables that have a major impact on SBR behavior. Robust and stochastic model predictive 
controllers were designed to effectively control the SBR process under uncertainty. Our results indicate 
that water quality requirements can be achieved even in the presence of uncertainty without 
sacrificing SBR performance. © 2018 American Chemical Society. 
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Optimisation of radiation dose and image quality in mobile neonatal  
chest radiography 

Hinojos-Armendáriz V.I., Mejía-Rosales S.J., Franco-Cabrera M.C. 
Article 

Purpose: To optimise the radiation dose and image quality for chest radiography in the neonatal 
intensive care unit (NICU) by increasing the mean beam energy. Methods: Two techniques for the 
acquisition of NICU AP chest X-ray images were compared for image quality and radiation dose. 73 
images were acquired using a standard technique (56 kV, 3.2 mAs and no additional filtration) and 90 
images with a new technique (62 kV, 2 mAs and 2 mm Al filtration). The entrance surface air kerma 
(ESAK) was measured using a phantom and compared between the techniques and against established 
diagnostic reference levels (DRL). Images were evaluated using seven image quality criteria 
independently by three radiologists. Images quality and radiation dose were compared statistically 
between the standard and new techniques. Results: The maximum ESAK for the new technique was 
40.20 μGy, 43.7% of the ESAK of the standard technique. Statistical evaluation demonstrated no 
significant differences in image quality between the two acquisition techniques. Conclusions: Based on 
the techniques and acquisition factors investigated within this study, it is possible to lower the 
radiation dose without any significant effects on image quality by adding filtration (2 mm Al) and 
increasing the tube potential. Such steps are relatively simple to undertake and as such, other 
departments should consider testing and implementing this dose reduction strategy within clinical 
practice where appropriate. © 2017 The College of Radiographers 
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Optimization of gear ratio and power distribution for a multimotor powertrain 
of an electric vehicle 

Urbina Coronado P.D., Orta Castañón P., Ahuett-Garza H. 
Article 

The architecture and design of the propulsion system of electric vehicles are highly important for the 
reduction of energy losses. This work presents a powertrain composed of four electric motors in which 
each motor is connected with a different gear ratio to the differential of the rear axle. A strategy to 
reduce energy losses is proposed, in which two phases are applied. Phase 1 uses a divide-and-conquer 
approach to increase the overall output efficiency by obtaining the optimal torque distribution for the 
electric motors. Phase 2 applies a genetic algorithm to find the optimal value of the gear ratios, in 
which each individual of each generation applies Phase 1. The results show an optimized efficiency 
map for the output torque and speed of the powertrain. The increase in efficiency and the reduction 
of energy losses are validated by the use of numerical experiments in various driving cycles. © 2017 
Informa UK Limited, trading as Taylor & Francis Group. 
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Optimization of kidney dysfunction prediction in diabetic kidney disease using 
targeted metabolomics 

Ibarra-González I., Cruz-Bautista I., Bello-Chavolla O.Y., Vela-Amieva M., Pallares-Méndez R.,  
Ruiz de Santiago Y Nevarez D., Salas-Tapia M.F., Rosas-Flota X., González-Acevedo M.,  

Palacios-Peñaloza A., Morales-Esponda M., Aguilar-Salinas C.A., del Bosque 
Article 

Aims: Metabolomics have been used to evaluate the role of small molecules in human disease. 
However, the cost and complexity of the methodology and interpretation of findings have limited the 
transference of knowledge to clinical practice. Here, we apply a targeted metabolomics approach using 
samples blotted in filter paper to develop clinical-metabolomics models to detect kidney dysfunction 
in diabetic kidney disease (DKD). Methods: We included healthy controls and subjects with type 2 
diabetes (T2D) with and without DKD and investigated the association between metabolite 
concentrations in blood and urine with eGFR and albuminuria. We also evaluated performance of 
clinical, biochemical and metabolomic models to improve kidney dysfunction prediction in DKD. 
Results: Using clinical-metabolomics models, we identified associations of decreased eGFR with body 
mass index (BMI), uric acid and C10:2 levels; albuminuria was associated to years of T2D duration, A1C, 
uric acid, creatinine, protein intake and serum C0, C10:2 and urinary C12:1 levels. DKD was associated 
with age, A1C, uric acid, BMI, serum C0, C10:2, C8:1 and urinary C12:1. Inclusion of metabolomics 
increased the predictive and informative capacity of models composed of clinical variables by 
decreasing Akaike’s information criterion, and was replicated both in training and validation datasets. 
Conclusions: Targeted metabolomics using blotted samples in filter paper is a simple, low-cost 
approach to identify outcomes associated with DKD; the inclusion of metabolomics improves 
predictive capacity of clinical models to identify kidney dysfunction and DKD-related outcomes. © 
2018, Springer-Verlag Italia S.r.l., part of Springer Nature. 
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Optimization of surface roughness on slitting knives by titanium dioxide nano 
particles as an additive in grinding lubricant 

García G.E., Trigos F., Maldonado-Cortés D., Peña-Parás L. 
Article 

An experimental design to optimize machining surface roughness measured by Ra is developed in this 
paper. The objective is to develop a grinding lubricant containing nano particles as the main additive. 
A study of the influence of titanium dioxide (TiO2) nano particles in surface roughness measured on 
cutting tool applications for the metal-mechanic industry (with illustration on slitting knives) is 
performed. Literature shows that a concentration of nano particles less or equal than 0.1% in weight 
has a significant influence. A response surface statistical analysis with control variables: concentration 
of nano particle, and manufacturing variables as spindle speed and feed rate on grinding machines 
were included. The analysis on slitting knives determines that spindle speed and feed rate have not 
significant influence on the surface quality, meanwhile the nano particles weight percentage in the oil-
based lubricant was the only significant influence in the study. Response surface methodology leads 
to the best nano particle proportion making a significant improvement on the value of Ra, from 0.9449 
(for lubricant with no nano particles) to Ra of 0.2805 with the best nano particle weight proportion of 
0.055%, an almost 69% improvement on the response. Since the metal-mechanic industry is intensive 
in cutting processes, which is fundamental for industrial steel product transformation, this study opens 
the way to analyze another cutting tools that can be benefited from other nano particle types and 
concentrations. © 2018, Springer-Verlag London Ltd., part of Springer Nature. 
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Optimization of Water Grid at Macroscopic Level Analyzing Water-Energy-Food 
Nexus 

González-Bravo R., Sauceda-Valenzuela M., Mahlknecht J., Rubio-Castro E., Ponce-Ortega J.M. 
Article 

Water, energy, and food are essential for human well-being and for sustainable development. Water 
is required in almost all types of electricity generation and it is highly consumed in food production. 
Cities, industry, and crop production have increased their needs for water, energy and land resources, 
and at the same time, they are facing problems associated with the environmental degradation and, 
in some regions, resource scarcity. This paper proposes a multiobjective optimization model for the 
design of a water distribution network from a water-energy-food nexus point of view. Additionally, 
crop production and cost relationships are integrated to account for the water and energy 
requirements in the agricultural sector. The economic objective is the maximization of annual gross 
profit, which accounts for the water, energy and food production; the environmental objective 
establishes the minimization of overall greenhouse gas emissions, and the social objective is the 
maximization of the number of jobs. In this paper, because the objectives are opposites, a 
multistakeholder assessment is proposed in order to analyze and quantify the relationship of the 
water-energy-food nexus to assess synergies that improve the decision-making process. The 
mathematical model was applied to a case study located in the Sonoran Desert in Mexico, in which, a 
series of scenarios were solved to illustrate the capabilities of the proposed optimization approach. 
The results show strong trade-offs between the considered objectives as well as the quantification of 
the water-energy-food nexus. © 2018 American Chemical Society. 
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Palliative Care Needs in an Acute Internal Medicine Ward in Mexico 

Zertuche-Maldonado T., Tellez-Villarreal R., Pascual A., Valdovinos-Chavez S.B.,  
Barragan-Berlanga A.J., Sanchez-Avila M.T., Bracho-Vela L., Tinoco-Aranda A., Bruera E. 

Article 

Background: Palliative care is an evolving but underdeveloped practice in Mexico. Objective: The 
primary end point of this prospective observational study was to identify internal medicine inpatients 
fulfilling advanced criteria within a second-level hospital. Secondary end points were symptom burden, 
treatment, resource utilization, and one-year survival. Design and Measurements: The 390-sample size 
calculation was based on previous studies where 15% of inpatients fulfilled palliative care needs. 
Consecutive admissions were assessed to identify patients with any of the following: cancer, cardiac, 
renal, hepatic insufficiency, COPD, AIDS, stroke, or fragility until sample size was completed. After 
obtaining informed consent, interview to patient, attending physician, and chart review was 
completed to identify any of the following advanced disease criteria in each patient: (1) Surprise 
question to attending physician of the possibility of the patient dying in the following year, (2) Palliative 
Performance Scale (PPS) <50, and (3) Advanced disease specific criteria. Interview also included 
presence of symptoms, functional capacity, and previous resource utilization. Treatment offered was 
analyzed only on day of admission. One-year follow-up to assess survival was done through the state 
death certificates. Results: Out of 390 patients, 131 (34%) had any of the diseases studied. Out of 131 
patients, 86 (66%) had at least one of the three inclusion criteria for advanced disease. Out of 86 
patients, 70 (81%) advanced disease patients died after one-year follow-up. Comparison between 
patients with no advanced disease (no criteria) versus advanced disease (at least one criteria) showed 
a significant difference in mean PPS, nutrition status, survival days, inhospital death, weight loss, 
dependency on activities of daily living, and previous multiple emergency room visits. Advanced 
disease patients with no death at one year follow-up had significantly more new admissions to that 
hospital. Conclusions: The number of patients requiring palliative care in internal medicine wards may 
be excessive to the current palliative care structures available. © Copyright 2018, Mary Ann Liebert, 
Inc. 2018. 
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Parameter-Dependent H∞ Filter for LPV Semi-Active Suspension Systems 

Tudon-Martinez J.C., Hernandez-Alcantara D., Sename O., Morales-Menendez R.,  
Lozoya-Santos J.D.J. 

Article 

This paper proposes a Linear Parameter-Varying H∞ (LPV-H∞) filter for the semi-active force of a 
Magneto-Rheological (MR) damper embedded in a Quarter of Vehicle (QoV) model. The LPV-H∞ filter 
design includes the nonlinear phenomena of the shock absorber (saturation, hysteresis, semi-
activeness, etc.) in two varying parameters. The polytopic LPV-H∞ filter is quadratically stable, robust 
to the road disturbances, and oriented to reduce the estimation error of the semi-active damper force 
in a frequency band of interest. Simulation results show the effectiveness of the proposed parameter-
dependent filter in comparison to an algebraic MR damping force model. The estimation error is almost 
zero in all used simulation tests. © 2018 
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Pediatric asthma treatment: What to do when international guideline 
recommendations do not agree 

Larenas Linnemann D.E.S., Fernández Vega M., Luna Pech J.A., Villaverde Rosas J., Ortega Martell J.A., 
del Río Navarro B.E., Cano Salas M.D.C., Romero Lombard J., López Estrada E.D.C.,  

Rodriguez-González M., Mayorga Butrón J.L., Salas Hernández J., Vázquez 
Article 

Background: There was a need for a solid asthma guideline in Mexico to update and unify asthma 
management. Because high-quality asthma guidelines exist worldwide, in which the latest evidence on 
asthma management is summarized, the ADAPTE approach allows for the development of a national 
asthma guideline based on evidence from already existing guidelines, adapted to national needs. 
Objective: To fuse evidence from the best asthma guidelines and adapt it to local needs with the 
ADAPTE approach. Methods: The Appraisal of Guidelines for Research and Evaluation (AGREE) II 
asthma guidelines were evaluated by a core group to select 3 primary guidelines. For each step of 
asthma management, clinical questions were formulated and replied according to (1) evidence in the 
primary guidelines, (2) safety, (3) Cost, and (4) patient preference. The Guidelines Development Group, 
composed of a broad range of experts from medical specialties, primary care physicians, and 
methodologists, adjusted the draft questions and replies in several rounds of a Delphi process and 3 
face-to-face meetings, taking into account the reality of the situation in Mexico. We present the results 
of the pediatric asthma treatment part. Results: Selected primary guidelines are from the British 
Thoracic Society and Scottish Intercollegiate Guidelines Network (BTS/SIGN), Global Initiative for 
Asthma (GINA), and Spanish Guidelines on the Management of Asthma (GEMA) 2015, with 2016 
updates. Recommendations or suggestions were made for asthma treatment in Mexico. In this article, 
the detailed analysis of the evidence present in the BTS/SIGN, GINA, and GEMA sections on the (non) 
pharmacologic treatment of pediatric asthma, education, and devices are presented for 2 age groups: 
children 5 years or younger and children 6 to 11 years old with asthma. Conclusion: For the pediatric 
treatment and patient education sections, applying the AGREE II and Delphi methods is useful to 
develop a scientifically sustained document, adjusted to the Mexican situation, as is the Mexican 
Guideline on Asthma. © 2018 American College of Allergy, Asthma & Immunology 
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Peptides and isoflavones in gastrointestinal digests contribute to the anti-
inflammatory potential of cooked or germinated desi and kabuli chickpea  

(Cicer arietinum L.) 

Milán-Noris A.K., Gutiérrez-Uribe J.A., Santacruz A., Serna-Saldívar S.O., Martínez-Villaluenga C. 
Article 

It is largely unknown how processing affects bioactive potential of chickpea proteins to prevent bowel 
inflammatory diseases. The aim was to investigate the anti-inflammatory activity of protein 
concentrates from germinated and cooked chickpeas (GC and CC, respectively) and its relationship 
with protein and isoflavone composition before and after in vitro gastrointestinal digestion and 
absorption. Anti-inflammatory activity of GC digests was almost 2-fold higher than CC digests (p &lt; 
0.05), which was associated to greater content of peptides, formononetin and biochanin A (p &lt; 0.05). 
Anti-inflammatory activity of phenolic fraction in digests was 7-fold higher than the protein fraction (p 
&lt; 0.05). The most active peptide fraction from GC digest (IC50 = 93 µg/mL) contained a total of 24 
peptides derived from legumin and vicilin. In conclusion, this study stands out the potential of 
germinated chickpea proteins concentrates to exert anti-inflammatory effects in the lower gut which 
may contribute to the prevention of bowel inflammatory diseases. © 2018 

Milán-Noris A.K., Gutiérrez-Uribe J.A., Santacruz A., Serna-Saldívar S.O., Martínez-Villaluenga C., (2018). Peptides and 
isoflavones in gastrointestinal digests contribute to the anti-inflammatory potential of cooked or germinated desi and kabuli 
chickpea (Cicer arietinum L.). Food Chemistry, Vol. 268, pp. 66-76. ISSN: 3088146



Performance and authentic assessment in a mechanical engineering course 

Vargas-Mendoza L., Gallardo-Córdova K.E., Castillo-Díaz S. 
Article 

Performance and authentic assessment is presented in this article as an option to promote the 
development of the skills specified in a mechanical engineering course. The study was conducted from 
a qualitative research perspective for a group of 22 students in their final semesters in a course on the 
design and simulation of machine elements. A performance rubric was designed to estimate progress 
and provide feedback. Among the main results was that performance levels, some of them higher than 
expected, could be detected, allowing students to appreciate in detail their progress in proficiency 
levels related to skills required for graduation. In this article, the process of designing the assessment 
is discussed, and its scope in determining learning outcomes. © WIETE 2018. 
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Performance of LDL-C calculated with Martin's formula compared to the 
Friedewald equation in familial combined hyperlipidemia 

Mehta R., Reyes-Rodríguez E., Yaxmehen Bello-Chavolla O., Guerrero-Díaz A.C., Vargas-Vázquez A., 
Cruz-Bautista I., A. Aguilar-Salinas C. 

Article 

Background and aims: A novel method to estimate low density lipoprotein cholesterol (LDL-C) has been 
proposed by Martin et al. This may permit a more accurate estimation of cardiovascular risk, however, 
external validation is needed. Here, the performance of LDL-C using this new method (LDL-N) is 
compared with LDL-C estimated with Friedewald equation (LDL-F) in familial combined hyperlipidemia 
(FCHL), a common primary dyslipidemia in which apolipoprotein B containing particle composition is 
abnormal and interferes with LDL-C estimation. Methods: A total of 410 FCHL subjects were included. 
LDL-C was estimated with both the Friedewald equation (LDL-F) and the novel formula (LDL-N). 
Apolipoprotein B levels and non- HDL-C were recorded. The correlation and concordance between LDL-
F and LDL-N and both Apolipoprotein B and non-HDL-C levels were calculated. Analysis stratifying for 
triglyceride tertiles and FCHL lipid phenotypes was also carried out. Results: The correlations between 
LDL-N and Apo B and non-HDL-C were ρ = 0.777 (95%CI 0.718–0.825) and ρ = 0.735 (95%CI 0.648–
0.816), respectively. The corresponding correlations for LDL-F were ρ = 0.551(95%CI 0.454–0.637) and 
ρ = 0.394 (95%CI 0.253–0.537), respectively. In mixed dyslipidemia or isolated hypertriglyceridemia, 
these correlations were significantly better using LDL-N. With respect to concordance, LDL-N 
performed significantly better than LDL-F when considering apoB <90 mg/dL (κLDL-N = 0.495 vs. κLDL-
F = 0.165) and non-HDL-C <130 (κLDL-N = 0.724 vs. κLDL-F = 0.253). Conclusions: In FCHL, LDL-C 
estimation using Martin's formula showed greater correlation and concordance with non-HDL-C and 
Apo B compared with the Friedewald equation. © 2018 Elsevier B.V. 
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Persistent socioeconomic disparities in cardiovascular risk factors and health  
in the United States: Medical Expenditure Panel Survey 2002–2013 

Valero-Elizondo J., Hong J.C., Spatz E.S., Salami J.A., Desai N.R., Rana J.S., Khera R., Virani S.S., 
Blankstein R., Blaha M.J., Nasir K. 

Article 

Background and aims: Socioeconomic status (SES) has been linked to worse cardiovascular risk factor 
(CRF) profiles and higher rates of cardiovascular disease (CVD), with an especially high burden of 
disease for low-income groups. We aimed to describe the trends in prevalence of CRFs among US 
adults by SES from 2002 to 2013. Methods: Data from the Medical Expenditure Panel Survey was 
analyzed. CRFs (obesity, diabetes, hypertension, physical inactivity, smoking and 
hypercholesterolemia), were ascertained by ICD-9-CM and/or self-report. Results: The proportion of 
individuals with obesity, diabetes and hypertension increased overall, with low-income groups 
representing a higher prevalence for each CRF. Of note, physical inactivity had the highest prevalence 
increase, with the “lowest-income” group observing a relative percent increase of 71.1%. Conclusions: 
Disparities in CRF burden continue to increase, across SES groups. Strategies to potentially eliminate 
the persistent health disparities gap may include a shift to greater coverage for prevention, and efforts 
to engage in healthy lifestyle behaviors. © 2017 Elsevier B.V. 
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Perspectives for Implementing Distributed Generation in Developing Countries 
through Modeling Techniques 

Fuentes-Cortés L.F., Ponce-Ortega J.M. 
Article 

This paper addresses the status, problems, and development of distributed energy resources in 
developing countries. We have focused on the projects in Latin America, Asia, eastern Europe, and 
North Africa. The problems for developing new energy technologies are linked to particular conditions, 
such as regulated markets, energy policies, urban planning and development, low-income 
communities, environmental impact, and economic instability. We are presenting a perspective based 
on the literature review of the different proposals for solving the particular problems associated with 
the implementation of energy projects under the modeling perspective, highlighting the residential 
environment and domestic applications. Five different fields used on modeling approaches are 
included in the review: technologic development, economic performance, environmental impact, 
social context, and modeling proposals. We have identified the addressed problems, the applied 
modeling techniques, the trends shown by the results presented, and the expectations for future 
works in the field of distributed energy generation. © 2017 American Chemical Society. 
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Pharmacological inhibition of NOS activates ASK1/JNK pathway augmenting 
docetaxel-mediated apoptosis in triple-negative breast cancer 

Davila-Gonz alez D., Choi D.S., Rosato R.R., Granados-Principal S.M., Kuhn J.G., Li W.-F., Qian W., 
Chen W., Kozielski A.J., Wong H., Dave B., Chang J.C. 

Article 

Purpose: Chemoresistance in triple-negative breast cancer (TNBC) is associated with the activation of 
a survival mechanism orchestrated by the endoplasmic reticulum (EnR) stress response and by 
inducible nitric oxide synthase (iNOS). Our aim was to determine the effects of pharmacologic NOS 
inhibition on TNBC. Experimental Design: TNBC cell lines, SUM-159PT, MDA-MB-436, and MDA-MB-
468, were treated with docetaxel and NOS inhibitor (L-NMMA) for 24, 48, and 72 hours. Apoptosis was 
assessed by flow cytometry using Annexin-V and propidium iodide. Western blot was used to assess 
ER stress and apoptosis, and rtPCR was used to evaluate s-XBP1. TNBC patient-derived xenografts 
(PDX) were treated either with vehicle, docetaxel, or combination therapy (NOS inhibition þ docetaxel). 
Mouse weight and tumor volumes were recorded twice weekly. Docetaxel concentration was 
determined using mass spectrometry. To quantify proliferation and apoptosis, PDX tumor samples 
were stained using Ki67 and TUNEL assay. Results: In vitro, L-NMMA ameliorated the iNOS 
upregulation associated with docetaxel. Apoptosis increased when TNBC cells were treated with 
combination therapy. In TNBC PDXs, combination therapy significantly reduced tumor volume growth 
and increased survival proportions. In the BCM-5998 PDX model, intratumoral docetaxel concentration 
was higher in mice receiving combination therapy. Coupling docetaxel with NOS inhibition increased 
EnR-stress response via coactivation of ATF4 and CHOP, which triggered the pASK1/JNK proapoptotic 
pathway, promoting cleavage of caspases 3 and 9. Conclusions: iNOS is a critical target for docetaxel 
resistance in TNBC. Pharmacologic inhibition of NOS enhanced chemotherapy response in TNBC PDX 
models. Combination therapy may improve prognosis and prevent relapse in TNBC patients who have 
failed conventional chemotherapy. © 2018 American Association for Cancer Research. 

Davila-Gonz alez D., Choi D.S., Rosato R.R., Granados-Principal S.M., Kuhn J.G., Li W.-F., Qian W., Chen W., Kozielski A.J., 
Wong H., Dave B., Chang J.C., (2018). Pharmacological inhibition of NOS activates ASK1/JNK pathway augmenting 
docetaxel-mediated apoptosis in triple-negative breast cancer. Clinical Cancer Research, Vol. 24, pp. 1152-1162. ISSN: 
10780432



Phenolic-protein interactions: Effects on food properties and health benefits 

Buitimea-Cantúa N.E., Gutiérrez-Uribe J.A., Serna-Saldívar S.O. 
Article 

Phenolic-protein interactions (PPI), which naturally occur in most food systems, are being intentionally 
designed to enhance functional performance of phenolic compounds (PC). PPI have been primarily 
associated with changes related to sensorial, nutritional, and nutraceutical features of foods. 
Furthermore, these interactions affect properties such as astringency, protein digestibility, absorption, 
and bioavailability of antioxidants. Therefore, new product development should pay attention to these 
interactions and not only on the concentration of PC. PPI protect PC from degradation due to 
enzymatic attack or pH changes in the lumen of the intestinal tract. Due to PPI, PC are delivered to the 
colon where they are metabolized by the microbiota and generate an antioxidant environment. 
Interactions with proteins also may enhance the antiproliferative activity of PC in some specific tumor 
cell lines. In this review, the effects of PPI that affect both food properties and health benefits are 
discussed. © Copyright 2018, Mary Ann Liebert, Inc. and Korean Society of Food Science and Nutrition 
2018. 
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Philosophical exploratons for a concept of emerging technologies 

Terán M.V. 
Article 

The term "emerging technologies" is greatly used nowadays in scientific publications, but its 
conceptual competence is not clear. The term remains poorly studied, especially from a philosophical 
stance. The following text aims to bring clarity and discussion about the term. First, I critique previous 
usages of the term. Thereafter, I conduct a lexico-hermeneutical analysis by questioning what it means 
for technologies to be qualified as "emerging." Finally, I contrast the term with the akin terms of 
invention, innovation, and new and disruptive technologies. From the analysis, I defend the term has 
a conceptual value expressed through its leverage (both present and to come), ascendance, 
uncertainty, and materiality. "Emerging technologies" is becoming dominant because it overcomes the 
static and mythical term of "invention," incorporating the social process meant by innovation; in other 
words, "emerging technologies" emphasizes the dynamic behaviour of technological development, 
while pointing towards concrete artefacts and procedures. © 2018 Philosophy Documentation Center. 
All rights reserved. 
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Phosphoesterification of soybean and peanut proteins with sodium 
trimetaphosphate (STMP): Changes in structure to improve functionality  

for food applications 

Sánchez-Reséndiz A., Rodríguez-Barrientos S., Rodríguez-Rodríguez J., Barba-Dávila B.,  
Serna-Saldívar S.O., Chuck-Hernández C. 

Article 

Soybean and peanut protein isolates underwent phosphorylation using sodium trimetaphosphate 
(STMP). Changes in functional properties and the influence of STMP (1, 2 or 3% w/w), pH (11.5 or 12.5), 
temperature (35 or 55 °C) and time (3 or 5 h) were evaluated. The highest degree of phosphorylation 
was achieved at 2% of STMP and pH 12.5. The best specific conditions varied according to the raw 
material: in soybean, 25% phosphorylation was achieved at 55 °C and 5 h whereas in peanut, 30% was 
reached at 35 °C and 3 h. The modified proteins showed an improved emulsifying activity (27.3% for 
soybean and 6.6% for peanut), whereas NSI for soybean increased more than three times and for 
peanut decreased by half. In vitro digestibility improved in both isolates around 1.5%. These results 
showed that phosphorylation with STMP of peanut and soybean proteins yielded isolates with a wide 
array of potential applications in food systems. © 2018 Elsevier Ltd 
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Photocatalytic degradation, toxicological assessment and degradation pathway 
of C.I. Reactive Blue 19 dye 

Bilal M., Rasheed T., Iqbal H.M.N., Li C., Wang H., Hu H., Wang W., Zhang X. 
Article 

Efficient degradation of dye-based environmental pollutants and industrially contaminated 
wastewater remains a formidable challenge. The photo-assisted catalytic degradation of 
anthraquinone Reactive Blue 19 (RB-19) dye was investigated by varying the operational parameters 
such as reaction time, catalyst (titanium dioxide, TiO2) loading, initial dye concentration, and hydrogen 
peroxide (H2O2) concentration. Pronounced dye degradation reaction was achieved at 1.0 g/L of TiO2 
after 180 min of degradation period with 0.3 × 10−3 mol/L of H2O2. UPLC/MS analysis scrutinized the 
intermediates and based on the electrospray ionization mass spectrometry (ESI-MS) analysis. A 
mechanistic degradation pathway has also been proposed. The complete degradation of RB-19 was 
confirmed by total organic carbon (TOC) and chemical oxygen demand (COD) analysis. Toxicity profile 
of untreated and photo catalytically-degraded dye was evaluated using three types of human cell lines, 
i.e., MCF 7, L 929 and HeLa cells. It was observed that transformed byproducts of RB-19 were less toxic 
than the original dye molecule. In conclusion, the UV/TiO2 mediated process can promisingly degrade 
RB-19 dye under optimized conditions. It is evident from the data obtained that the newly developed 
UV/TiO2-assisted mechanism could practically be used for the degradation of industrial dyes and/or 
dyes based waste effluents. © 2017 Institution of Chemical Engineers 
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Photocrosslinkable Gelatin/Tropoelastin Hydrogel Adhesives for  
Peripheral Nerve Repair 

Soucy J.R., Shirzaei Sani E., Portillo Lara R., DIaz D., DIas F., Weiss A.S., Koppes A.N.,  
Koppes R.A., Annabi N. 

Article 

Suturing peripheral nerve transections is the predominant therapeutic strategy for nerve repair. 
However, the use of sutures leads to scar tissue formation, hinders nerve regeneration, and prevents 
functional recovery. Fibrin-based adhesives have been widely used for nerve reconstruction, but their 
limited adhesive and mechanical strength and inability to promote nerve regeneration hamper their 
utility as a stand-alone intervention. To overcome these challenges, we engineered composite 
hydrogels that are neurosupportive and possess strong tissue adhesion. These composites were 
synthesized by photocrosslinking two naturally derived polymers, gelatin-methacryloyl (GelMA) and 
methacryloyl-substituted tropoelastin (MeTro). The engineered materials exhibited tunable 
mechanical properties by varying the GelMA/MeTro ratio. In addition, GelMA/MeTro hydrogels 
exhibited 15-fold higher adhesive strength to nerve tissue ex vivo compared to fibrin control. 
Furthermore, the composites were shown to support Schwann cell (SC) viability and proliferation, as 
well as neurite extension and glial cell participation in vitro, which are essential cellular components 
for nerve regeneration. Finally, subcutaneously implanted GelMA/MeTro hydrogels exhibited slower 
degradation in vivo compared with pure GelMA, indicating its potential to support the growth of slowly 
regenerating nerves. Thus, GelMA/MeTro composites may be used as clinically relevant biomaterials 
to regenerate nerves and reduce the need for microsurgical suturing during nerve reconstruction. © 
Copyright 2018, Mary Ann Liebert, Inc. 
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Photodynamic therapy combined with intravitreal bevacizumab for the 
management of choroidal neovascularization resistant to bevacizumab 

monotherapy. a case series [Terapia fotodinámica combinada con bevacizumab 
intravítreo para el tratamiento de neovascul 

Garcia-Aguirre G., Romo-Aguas J.C., Santos-Palacios A., Henaine-Berra A., Velez-Montoya R., 
Fromow-Guerra J. 

Article 

Purpose: To evaluate the clinical response of treatment-resistant choroidal neovascularization (CNV) 
to photodynamic therapy (PDT) combined with bevacizumab (BVZ) therapy. Methods: Retrospective, 
non-comparative evaluation of eyes diagnosed with CNV secondary to age-related macular 
degeneration that had no response after at least 3 intravitreal BVZ injections, who were treated with 
combined PDT therapy, followed by subsequent monthly BVZ for a 6 months period. Main outcome 
measures were best-corrected visual acuity (BCVA) and central macular thickness (CMT) during a 6 
month follow-up period after combined therapy. Results: Eleven patients (54.5% female, mean age 62 
years) were included. Using ICG angiography, lesions were classified as polypoidal choroidal 
vasculopathy (PCV) 54.5%, arteriolized CNV 18.2% (2), and non-differentiable 27.3% (3). BCVA 
(logMAR) at baseline was 0.63 (20/85), increasing to 0.32 (20/40) 6 months after treatment (p = 0.04). 
Mean CMT before the intervention was 469 μm, decreasing to 289 μm 6 months after treatment (p = 
0.01). Conclusion: Combined PDT therapy appears to be effective in treatment-resistant CNV, with an 
improvement of BCVA and CMT after a 6-month period that was not observed with BVZ monotherapy. 
A high incidence of PCV and arteriolized CNV was observed in this group or treatment-resistant CNV 
cases. Terapia fotodinámica combinada con bevacizumab intravítreo para el tratamiento de 
neovascularización coroidea refractaria a tratamiento con monoterapia con bevacizumab, Serie de 
casos. © 2018 Sociedad Mexicana de Oftalmología. Published by Permanyer México SA de CV. 
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Photonic millimeter-wave bridge for multi-Gbps passive optical networks 

Aldaya I., Del-Valle-Soto C., Campuzano G., Giacoumidis E., González R., Castañón G. 
Article 

Survivability is a critical requirement of optical communication networks that is typically addressed 
implementing path diversity. However, due to the elevated cost of fiber installation, this approach may 
prove prohibitively expensive in optical access networks. In this paper, a novel cost-efficient photonic 
millimeter (mm)-wave bridge is proposed, which converts passive optical network (PON) signals to 
radiofrequency signals at mm-wave bands. The performance of the mm-wave photonic bridge is 
numerically tested, revealing its feasibility to transmit a 2.5-Gbps PON with –55.6 dB wireless link gain 
(WLG) using the 81–86 GHz band and 10-Gbps PON with –35 dB at the 102–109.5 GHz band. The effect 
of fiber is also analyzed, showing that fiber cuts closer to the optical network unit degrades more the 
system performance. © 2018 Elsevier B.V. 
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Phylogeny of pakistani cattle breeds using mitochondrial cytochrome b gene 

Hussain T., Babar M.E., De Donato M., Wajid A., Nadeem A., Ahmad Z., Khan W.A.,  
Peters S.O., Imumorin I.G. 

Article 

Zooarchaeological data indicates that the Near East and the Indus Valley were the centers of 
domestication and diffusion of modern day cattle. To better understand the origin and genetic 
diversity of native cattle breeds (Bos indicus) in Pakistan, partial sequencing of the mitochondrial gene 
cytochrome b (339 bp) was done in 136 individuals from 10 different breeds. Analysis of the Cyt b gene 
showed high conservation in Pakistani cattle as expected, with only 26 individuals showing nucleotide 
changes. Only 5 point mutations were present in multiple individuals (SNP), but one was specific for 
indicine cattle. Two Lohani and 5 Nari Master cattle showed nucleotide changes specific to taurine 
cattle. Of the changes found, only three produced amino acid changes in the protein sequence. The 
UPGMA tree showed a clear differentiation between taurine and indicine cattle, except mitochondrial 
taurine sequences in Lohani and Nari Master breeds. The within-breed estimates of divergence were 
very low in all breeds except for Nari Master (mixed-bred). The estimates of divergence among breeds 
were also low for most breed pairs, except for Nari Master and Dhanni. While the overall genetic 
divergence within the B. indicus or within B. taurus were also very low (0.002 and 0.003, respectively), 
however the genetic difference between B. indicus and B. taurus was significantly higher (0.014). © 
2018 Zoological Society of Pakistan 
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Physically based visual simulation of the Lattice Boltzmann method on the GPU: 
a survey 

Navarro-Hinojosa O., Ruiz-Loza S., Alencastre-Miranda M. 
Article 

The rapid increase in performance, programmability, and availability of graphics processing units 
(GPUs) has made them a compelling platform for computationally demanding tasks in a wide variety 
of application domains. One of these is real-time computational fluid dynamics, which are 
computationally expensive due to a large number of grid points that require calculations. One 
commonly used tool to simulate fluid flows is the Lattice Boltzmann method (LBM), mainly due to its 
simpler formulation when compared to solving the Navier–Stokes equations, and because of its 
scalability on parallel processing systems. In this paper, we give an up-to-date survey on the research 
regarding the LBM for fluid simulation using GPUs. We discuss how the method was implemented with 
different GPU architectures and software frameworks, focusing on optimization techniques and their 
performance. Additionally, we mention some applications of the method in different areas of study. 
© 2018, Springer Science+Business Media, LLC, part of Springer Nature. 
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Physicochemical characteristics, ATR-FTIR molecular interactions and in vitro 
starch and protein digestion of thermally-treated whole pulse flours 

Chávez-Murillo C.E., Veyna-Torres J.I., Cavazos-Tamez L.M., de la Rosa-Millán J., Serna-Saldívar S.O. 
Article 

Hydrothermal treatments, annealing (ANN) and heat moisture treatment (HMT) were applied to four 
whole pulse flours (black bean, broad bean, chickpea and lentil) with the aim to increase their slow 
digestible (SDS) and resistant starch (RS) fractions. In order to assess differences in their molecular 
interactions, they were analyzed and compared by ATR-FTIR before and after in vitro digestion. Both 
hydrothermal treatments promoted changes on starch granular architecture, being reflected on their 
thermal and pasting properties, that where positively correlated with their amylose and protein 
contents (R = 0.96, P < 0.01). Overall, the proposed hydrothermal treatments increased their SDS and 
RS fractions, but they had different effect on their in vitro protein digestion. The ATR-FTIR analysis of 
cooked flours before and after digestion showed that thermal treatments promoted new physical 
interactions at molecular scale between starch and proteins, that were correlated with the amount of 
RS fraction. The outcomes of this study could help to understand the slow digestion properties and 
possible interactions of the flour components in these four pulses. © 2017 Elsevier Ltd 
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Physicochemical, functional andATR-FTIR molecular analysis of protein extracts 
derived from starchy pulses 

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

An alkaline solubilisation and isoelectric point precipitation process were used to isolate proteins from 
broad bean, chickpea, lentil and white bean. The physicochemical, water solubility and foaming 
properties as well as their protein digestion characteristics of whole flours and its protein extracts were 
correlated with their molecular characteristics, analysed by attenuated total reflectance Fourier 
transform infrared spectroscopy (ATR-FTIR). The processing of pulses resulted in protein recoveries 
≥50.12% and yields up to 30.26% for broad bean. The purity of the protein was from 68.27% to 86.58% 
for chickpea and broad bean, with in vitro digestion values ≥80.59%. The protein extracts showed up 
to 0.85 mg g−1 of phenolic compounds (gallic acid eq./100 g). The ATR-FTIR analysis of the extracts 
showed different proportions of α-helix and β-sheet secondary structures of the amide II group. The 
analysis of the amide III group reflected inter- and intramolecular associations that could have 
influenced their emulsion and foam characteristics. © 2018 Institute of Food Science and Technology 
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Physicochemical, textural, and in vitro starch digestion properties of 
nixtamalized maize flour and tortillas enriched with sorghum (Sorghum bicolor 

(L.) Moench) bran 

Buitimea-Cantúa N.E., de la Rosa-Millán J. 
Article 

Background and objectives: Sorghum seeds generally undergo abrasive decortication to remove the 
pericarp and facilitate its use as food ingredient; from this process, sorghum bran (SB) is obtained in 
good quantities and is often discarded; however, it presents some functional properties and has been 
used to improve some baked products. In this work, we analyzed the impact of the substitution at 5% 
and 10% of SB to nixtamalized maize flour (NMF) in tortillas, in terms of their total dietary fiber (TDF) 
and its fractions (soluble and insoluble, respectively), and the effect of its addition on pasting profiles, 
in vitro starch digestion, predicted glycemic index (pGI), and some textural parameters such as 
firmness and rollability. Findings: The incorporation of 10% SB had a dilution effect on the total starch 
and AMY in both composite flours and tortillas, but it significantly increased the peak viscosity (PV) 
and final viscosity (FV), as well as the insoluble dietary fiber (IDF), up to 20.05% more than the control 
tortilla, and this could be related to molecular interactions among fibers, protein, and starch 
molecules. Conclusions: The additional fiber resulted in an improved texture and flexibility of tortillas, 
compared to their control. This behavior was related to the water absorption characteristics of SB and 
possible interactions with the starch molecules from NMF. Significance and novelty: The addition of SB 
could be a good alternative to enhance the TDF content, promoting a lower pGI, and enhance the 
overall texture of maize tortillas. © 2018 AACC International, Inc. 
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Phytochemical characterization of sesame bran: An unexploited by-product rich 
in bioactive compounds [Caracterización fitoquímica de salvado de ajonjolí: Un 

sub-producto desaprovechado rico en compuestos bioactivos] 

Ortega-Hernández E., Coello-Oliemans C., Ornelas-Cravioto A., Santacruz A.,  
Becerra-Moreno A., Jacobo-Velázquez D.A. 

Article 

Sesame bran (SB) is a by-product of the food industry. The objective of the present study was to 
characterize SB for its content of bioactive compounds (individual phenolic and lignan compounds, 
fiber, minerals, and calcium bioaccessibility), antioxidant capacity and proximate analysis. SB 
presented high levels of insoluble fiber, free calcium (~1400 mg/kg), protein (~90 g/kg), and free ferulic 
acid (~1950 mg/kg). Likewise, sesamol was identified as one of the major lignans (~550 mg/kg) in SB, 
which has been regarded as a promising antimutagenic antioxidant compound. Results indicate that 
SB can be considered an adequate source of bioactive compounds and used in the formulation of low 
calorie and high fiber foods. © 2018 The Author(s). 
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Phytochemical profiles, dietary fiber and baking performance of wheat bread 
formulations supplemented with Roselle (Hibiscus sabdariffa) 

Mata-Ramírez D., Serna-Saldívar S.O., Villela-Castrejón J., Villaseñor-Durán M.C.,  
Buitimea-Cantúa N.E. 

Article 

Roselle (Hibiscus sabdariffa) is a good source of dietary fiber, anthocyanins and phenolic acids with 
high antioxidant capacity. The objective of this research was to study the effects of Roselle powder 
(RP) addition (3, 6, or 9%) in the features and composition of yeast-leavened breads in terms of 
chemical composition, dietary fiber, color parameters, phenolic acids, total anthocyanin content, 
antioxidant capacity, physical and sensory properties. The total dietary fiber in the breads increased 
1.51 folds with the RP-9% addition respect to control bread. Breads prepared with RP-9% presented 
an increase in red color and in the content of anthocyanin (71 folds). Ferulic acid was the most 
abundant phenolic acid identified; ferulic acid was in bound form (97–98%). The antioxidant capacity 
of the RP-9% supplemented bread was 2.7 times higher compared to the control bread. However, RP-
9% supplemented breads had higher hardness (4.79 times) and lower sensory attributes compared to 
the control. The strategy of adding the RP to the wheat flour was essential to increase dietary fiber, 
phytochemicals and antioxidant activity. © 2018, Springer Science+Business Media, LLC, part of 
Springer Nature. 
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Plasticized and reinforced poly(methyl methacrylate) obtained by a dissolution-
dispersion process for single point incremental forming: Enhanced formability 

towards the fabrication of cranial implants 

Clavijo-Chaparro S.L., Iturbe-Ek J., Lozano-Sánchez L.M., Sustaita A.O., Elías-Zúñiga A. 
Article 

A plasticized and reinforced material made of poly(methyl methacrylate), PMMA, was developed via 
an effective dissolution-dispersion method to enhance its formability in Single Point Incremental 
Forming process (SPIF). Different contents of triacetine (plasticizer), and Cloisite 30B nanoclay (C-30B) 
used as reinforcement, were added to PMMA based on a factorial design of experiments with center 
points. A synergistic effect between triacetine and C-30B was evidenced during the SPIF processing of 
the PMMA composite material. The addition of triacetine produced the relaxation and mobility of 
polymer chains, while C-30B improved the mechanical properties without affecting the formability. 
The transfer of stresses during SPIF of cone-shaped parts was enhanced due to a mechanical 
interlocking effect between the nanoclay and the PMMA chains, in addition to the formation of 
intercalated nanostructures within the clay galleries. The potential application of these PMMA-based 
composite materials for manufacturing cranial implants is addressed in this work as well. © 2018 
Elsevier Ltd 
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Platelet Munc13-4 regulates hemostasis, thrombosis and airway inflammation 

Cardenas E.I., Breaux K., Da Q., Flores J.R., Ramos M.A., Tuvim M.J., Burns A.R.,  
Rumbaut R.E., Adachi R. 

Article 

Platelet degranulation is crucial for hemostasis and may participate in inflammation. Exocytosis in 
platelets is mediated by SNARE proteins and should be controlled by Munc13 proteins. We found that 
platelets express Munc13-2 and -4. We assessed platelet granule exocytosis in Munc13-2 and -4 global 
and conditional knockout (KO) mice, and observed that deletion of Munc13-4 ablates dense granule 
release and indirectly impairs alpha granule exocytosis. We found no exocytic role for Munc13-2 in 
platelets, not even in the absence of Munc13-4. In vitro, Munc13-4-deficient platelets exhibited 
defective aggregation at low doses of collagen. In a flow chamber assay, we observed that Munc13-4 
acted as a rate-limiting factor in the formation of thrombi. In vivo, we observed a dose-dependency 
between Munc13-4 expression in platelets and both venous bleeding time and time to arterial 
thrombosis. Finally, in a model of allergic airway inflammation, we found that platelet-specific 
Munc13-4 KO mice had a reduction in airway hyper-responsiveness and eosinophilic inflammation. 
Taken together, our results indicate that Munc13-4-dependent platelet dense granule release plays 
essential roles in hemostasis, thrombosis and allergic inflammation. © 2018 Ferrata Storti Foundation. 
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Pleiotropic Impacts of Macrophage and Microglial Deficiency on Development 
in Rats with Targeted Mutation of the Csf1r Locus 

Pridans C., Raper A., Davis G.M., Alves J., Sauter K.A., Lefevre L., Regan T., Meek S., Sutherland L., 
Thomson A.J., Clohisey S., Bush S.J., Rojo R., Lisowski Z.M., Wallace R., Grabert K., Upton K.R.,  

Tsai Y.T., Brown D., Smith L.B., Summers K.M., Mabbott 
Article 

We have produced Csf1r-deficient rats by homologous recombination in embryonic stem cells. 
Consistent with the role of Csf1r in macrophage differentiation, there was a loss of peripheral blood 
monocytes, microglia in the brain, epidermal Langerhans cells, splenic marginal zone macrophages, 
bone-associated macrophages and osteoclasts, and peritoneal macrophages. Macrophages of splenic 
red pulp, liver, lung, and gut were less affected. The pleiotropic impacts of the loss of macrophages on 
development of multiple organ systems in rats were distinct from those reported in mice. Csf1r-/- rats 
survived well into adulthood with postnatal growth retardation, distinct skeletal and bone marrow 
abnormalities, infertility, and loss of visceral adipose tissue. Gene expression analysis in spleen 
revealed selective loss of transcripts associated with the marginal zone and, in brain regions, the loss 
of known and candidate novel microglia-associated transcripts. Despite the complete absence of 
microglia, there was little overt phenotype in brain, aside from reduced myelination and increased 
expression of dopamine receptor-associated transcripts in striatum. The results highlight the 
redundant and nonredundant functions of CSF1R signaling and of macrophages in development, 
organogenesis, and homeostasis. © 2018 by The American Association of Immunologists, Inc. 
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PMU based voltage stability indices with intermediate load compensation 

Amador E.G., Llamas A., Maldonado J.C.M., Caro J.C.R., Resendiz J.E.V. 
Article 

Wide area measurement has revolutionized the monitoring of electric power systems (EPS) which are 
often operated near of their stability limits. Currently, several grid operators make off-line studies of 
different electric system topologies to determine the voltage stability margins under different fault 
scenarios (loss of transmission links, loss of generation units, etc.); from these studies several decisions 
are taken including the disconnection of primary equipment. There are several voltage stability indices 
for radial electric systems that employ wide area measurement; however their major drawback is that 
they do not consider the intermediate load scenario in the transmission link. In this paper we propose 
a method to find the maximum power of a radial link between two nodes with intermediate loads and 
a general method to compensate loads at the receiving end that can be applied to indices that use that 
parameter to determine the proximity to the collapse. The performance of the compensated stability 
indices is evaluated by off-line simulations and it is concluded that the intermediate load compensation 
improves the accuracy of the indices. © 2003-2012 IEEE. 
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Pneumonia in patients with systemic lupus erythematosus: Epidemiology, 
microbiology and outcomes 

García-Guevara G., Ríos-Corzo R., Díaz-Mora A., López-López M., Hernández-Flores J.,  
Fragoso-Loyo H., Ávila-Vázquez J., Pulido-Ramírez A.L., Carrillo-Maravilla E., Jakez-Ocampo J., 

Sifuentes-Osornio J., Llorente L., Atisha-Fregoso Y. 
Article 

Background and objective: Pneumonia remains the main cause of mortality in patients with systemic 
lupus erythematosus (SLE). The aim of the study was to establish the clinical characteristics, 
microbiology and risk factors for poor prognosis in patients with SLE and pneumonia. Methods: We 
reviewed medical records of patients with SLE (American College of Rheumatology criteria) and 
pneumonia who attended the emergency room in a single tertiary care center (January 2010–March 
2015). We collected demographics, treatment and disease activity (SLEDAI-2K) data. Severity scales of 
pneumonia (CURB-65 (acronym for risk factors measured: confusion, urea nitrogen, respiratory rate, 
blood pressure, 65 years of age and older) and Pneumonia Severity Index (PSI)) were obtained. A 
negative composite outcome was defined as need for mechanical ventilation, septic shock or death 
secondary to pneumonia up to 30 days after discharge. We conducted a univariate and multivariable 
analysis. Results: We studied 158 patients (76% women) with 187 episodes of pneumonia. There were 
no differences in age, SLE duration, SLE activity, treatment or comorbidities between patients with 
negative composite outcome vs the other group. In 53 episodes, patients presented with a negative 
composite outcome. Of these, 46 (24.6%) required intubation, 13 (7%) developed shock and 12 (6.4%) 
died. The most common bacteria isolated was S. aureus, and we observed a high percentage of 
nonhabitual microorganisms. Fifteen percent of patients who presented with a negative outcome had 
low values on CURB-65 and PSI scales. Conclusion: Patients with SLE and pneumonia have a high risk 
of complications and present with a high percentage of nonhabitual microorganisms. Severity scales 
for pneumonia can misclassify as low risk SLE patients with poor prognosis. © The Author(s) 2018. 
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Poly(3-hydroxybutyrate) graft copolymer dense membranes for human 
mesenchymal stem cell growth 

González-Torres M., Sánchez-Sánchez R., Solís-Rosales S.G., Brostow W., Reyes-Cervantes E., 
Gutiérrez-Uribe J.A., Silva-Bermúdez P., de los Angeles Moyaho-Bernal M., Velasquillo-Martínez M.C. 

Article 

Background: The use of novel materials as an artificial extracellular matrix for stem cell growth is a 
current strategy of increasing interest for regenerative medicine. Here, we prepare thermal-remolded 
membrane scaffolds from poly(3-hydroxybutyrate) grafted with 2-amino-ethyl methacrylate 
hydrochloride. However, it is unclear whether these membranes are useful for tissue engineering. 
Results: The mechanical properties, tribology, and morphology of the dense membranes were 
assessed. The results show that tensile strain at break and roughness of the compressed membrane 
decrease with increasing graft degree. Moreover, graft copolymer membranes showed lower 
resistance to scratching, greater degree of swelling and higher brittleness than un-grafted P(3HB) films. 
Thus, it effectively supports the growth of dermal fibroblast, as demonstrated by epifluorescence 
microscopy. Conclusions: It is concluded that the developed membrane can be properly used in is the 
restoration of skin tissue. How to cite: González-Torres M, Sánchez-Sánchez R, Solís-Rosales SG, et al. 
Poly(3-hydroxybutyrate) graft copolymer dense membranes for human mesenchymal stem cell 
growth. Electron J Biotechnol 2018, 34; https://doi.org/10.1016/j.ejbt.2018.05.007. © 2018 
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Potentialities of active membranes with immobilized laccase  
for Bisphenol A degradation 

Barrios-Estrada C., Rostro-Alanis M.D.J., Parra A.L., Belleville M.-P., Sanchez-Marcano J., Iqbal H.M.N., 
Parra-Saldívar R. 

Article 

Herein, we report the development of immobilized laccase based membrane bioreactor as a novel bio-
catalytic system for the degradation of emerging endocrine disruptor i.e., Bisphenol A. Two laccase 
forms i.e. (1) in-house isolated and purified from an indigenous white-rot fungi Pycnoporus sanguineus 
(CS43) and (2) Trametes versicolor (commercial laccase from Sigma-Aldrich®) were immobilized on a 
multi-channel ceramic membrane (1.4 μm in diameter) using 4% glutaraldehyde as a cross-linking 
agent. The immobilization yield and bisphenol A degradation activities of immobilized laccases were 
recorded at various pH levels. The surface topographies of immobilized-laccase membranes were 
accessed by scanning electron microscopy. In this study, 100% degradation of bisphenol A (20 mg/L) 
was achieved in less than 24 h in the presence of laccase from P. sanguineus (CS43) (620.55 ± 14.85 
U/L) and T. versicolor (620.55 ± 14.85 U/L). The enzymes showed an optimal activity at pH 5 and 5.4 
with a degradation rate of 204.8 ± 1.8 and 79.0 ± 0.1 μmol/min/U for P. sanguineus (CS43) and T. 
versicolor, respectively. In conclusion, the highest immobilization of unit per square centimeter and 
efficient degradation potentiality strongly recommend the newly developed immobilized laccase 
based membrane bioreactor as a novel tool to tackle emerging contaminants degradation issues. © 
2017 Elsevier B.V. 
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Practical experiences from the bench-scale implementation of a bioprocess for 
fucoxanthin production 

Gómez-Loredo A., González-Valdez J., González-González M., Benavides J., Rito-Palomares M. 
Article 

BACKGROUND: A laboratory-scale protocol for the production, primary recovery and partial 
purification of fucoxanthin via biomass production at low light intensities was previously reported. This 
proposed approach exploited the use of ethanol salt aqueous two-phase systems (ATPS) and 
ultrafiltration (UF) to deliver a 45% total recovery yield if all steps were implemented in a bioprocess. 
In this study, practical experiences derived from the bench-scale implementation of the previously 
characterized lab protocol are presented. RESULTS: After implementation of the process, a 47.5% 
fucoxanthin recovery was obtained, while 87.2% of the contaminant proteins were removed. 
CONCLUSION: The findings reported here provide the required guidelines to facilitate process scale-
up for the potential commercial production and recovery of fucoxanthin. © 2017 Society of Chemical 
Industry. © 2017 Society of Chemical Industry 
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Predefined-Time Consensus of Nonlinear First-Order Systems Using a Time 
Base Generator 

Colunga J.A., Vázquez C.R., Becerra H.M., Gómez-Gutiérrez D. 
Article 

This paper proposes a couple of consensus algorithms for multiagent systems in which agents have 
first-order nonlinear dynamics, reaching the consensus state at a predefined time independently of 
the initial conditions. The proposed consensus protocols are based on the so-called time base 
generators (TBGs), which are time-dependent functions used to build time-varying control laws. 
Predefined-time convergence to the consensus is proved for connected undirected communication 
topologies and directed topologies having a spanning tree. Furthermore, one of the proposed 
protocols is based on the super-twisting controller, providing robustness against disturbances while 
maintaining the predefined-time convergence property. The performance of the proposed methods is 
illustrated in simulations, and it is compared with finite-time, fixed-time, and predefined-time 
consensus protocols. It is shown that the proposed TBG protocols represent an advantage not only in 
the possibility to define a settling time but also in providing smoother and smaller control actions than 
existing finite-time, fixed-time, and predefined-time consensus. © 2018 J. Armando Colunga et al. 
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Predefined-time consensus using a time base generator (TBG) 

Colunga J.A., Vázquez C.R., Becerra H.M., Gómez-Gutiérrez D. 
Article 

Predefined-time convergence means that a system is driven to the origin of its state space in a desired 
settling time that can be set as an explicit parameter of the controller and it is achieved independently 
of the initial conditions. In this paper, we propose distributed control protocols that enforce 
predefined-time convergence in the consensus problem for first order systems. The proposed control 
method is based on the so-called time base generator (TBGs), which are time-dependent functions 
used to build time-varying control laws. Our method can be applied to any first-order linearizable 
nonlinear system. In particular, a robust nonlinear control protocol is proposed to deal with perturbed 
systems. Stability of the closed-loop protocols is proved for connected undirected communication 
topologies of the network system and for directed topologies having a spanning tree. The performance 
of the proposed consensus protocols are evaluated and compared in simulation with finite and fixed-
time controllers and other previous scheme that also reaches consensus at a preset time. © 2018 
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Predefined-Time convergence control for High-Order integrator systems using 
time base generators 

Becerra H.M., Vazquez C.R., Arechavaleta G., Delfin J. 
Article 

In this brief, we propose a control method for high-order integrator systems that achieves predefined-
time convergence, i.e., the system is driven to the origin in a desired settling time that can be set as an 
explicit parameter of the controller and it is achieved independently of the initial conditions. Our 
method can be applied to any single-input single-output (SISO) controllable linear system, to any SISO 
nonlinear system that can be transformed to the normal form with stable zero dynamics and to 
multiple-input multiple-output systems that can be decoupled into SISO subsystems in the previously 
mentioned forms. The proposed approach is based on the so-called time base generators (TBGs), which 
are time-dependent functions used to build time-varying control laws. The contribution of this brief is 
the generalization of the TBGs to develop predefined-time controllers for high-order systems, 
providing procedures to build the required time-dependent functions. The performance of the 
proposed controllers is evaluated and compared with finite-time and fixed-time controllers in 
simulations and experiments. We show the applicability of the proposed approach to control 
electromechanical systems, in particular for the dynamic control of robotic systems. © 1993-2012 IEEE. 
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Predicting lung function following lobectomy: A new method to adjust for 
inherent selection bias 

Ontiveros N., Eapen-John D., Osorio N., Song J., Li L., Sheshadri A., Tiang X., Ghosh N., Vaporciyan A., 
Correa A., Walsh G., Grosu H.B., Ost D.E. 

Article 

Background: Predictions that overestimate post-lobectomy lung function are more likely than 
underestimates to lead to lobectomy. Studies of post-lobectomy lung function have included only 
surgical patients, so overestimates are overrepresented. This selection bias has led to incorrect 
estimates of prediction bias, which has led to inaccurate threshold values for determining lobectomy 
eligibility. Objective: The objective of this study was to demonstrate and adjust for this selection bias 
in order to arrive at correct estimates of prediction bias, the 95% limits of agreement, and adjusted 
threshold values for determining when exercise testing is warranted. Methods: We conducted a 
retrospective study of patients evaluated for lobectomy. We used multiple imputations to determine 
postoperative results for patients who did not have surgery because their predicted postoperative 
values were low. We combined these results with surgical patients to adjust for selection bias. We 
used the Bland-Altman method and the bivariate normal distribution to determine threshold values 
for surgical eligibility. Results: Lobectomy evaluation was performed in 114 patients; 79 had lobectomy 
while 35 were ineligible based on predicted values. Prediction bias using the Bland-Altman method 
changed significantly after controlling for selection bias. To achieve a postoperative FEV1 > 30% and 
DLCO ≥30%, a predicted FEV1 > 46% and DLCO ≥53% were required. Compared to current guidelines, 
using these thresholds would change management in 17% of cases. Conclusion: The impact of selection 
bias on estimates of prediction accuracy was significant but can be corrected. Threshold values for 
determining surgical eligibility should be reassessed. © 2018 S. Karger AG, Basel. 
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Predictive Control of a Closed Grinding Circuit System in Cement Industry 

Minchala L.I., Zhang Y., Garza-Castanon L. 
Article 

This paper presents the development of a nonlinear model predictive controller (NMPC) applied to a 
closed grinding circuit system in the cement industry. A Markov chain model is used to characterize 
the cement grinding circuit by modeling the ball mill and the centrifugal dust separator. The probability 
matrices of the Markovian model are obtained through a combination of comminution principles and 
experimental data obtained from the particle size distribution of cement samples at specific stages of 
the system. The NMPC is designed as a supervisory controller to manage distributed controllers 
installed in the process. Both the model and the controller are validated online through the 
implementation of the proposed approach in the supervisory control and data acquisition (SCADA) 
system of an industrial plant. The results show a significant improvement in the performance of the 
grinding circuit in comparison to the operation of the system without the proposed controller. © 1982-
2012 IEEE. 
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Pregnancy and breast cancer in the first trimester. A case report and literature 
review [Embarazo y cáncer de mama en el primer trimestre, reporte de un caso 

y revisión de la literatura] 

Soto Fuenzalida G., Martínez Acosta J.R., Pérez Tristán F.A., Garza Garza M.A., Hernández Sáenz O.A. 
Article 

Introduction: Breast cancer is the second most common cause of oncological death around the world, 
only surpassed by lung cancer. In addition, breast cancer is one of the most commonly diagnosed 
malignancies during pregnancy, followed by blood and skin cancers. Until recently, chemotherapy and 
radiation during pregnancy were considered incompatible with normal fetal development. Here we 
present the case of a pregnant female diagnosed with stage IIB (T3N1) infiltrating ductal breast 
adenocarcinoma at 13 weeks of gestation. Based on Adjuvant Online, the risk of recurrence is thought 
to be 65%, but with chemotherapy and hormone therapy systemic treatment, this risk falls to 22%. For 
this reason, it was decided to start therapy at 20 weeks of gestation. At 37 weeks, after hematologic 
evaluation, labour was electively induced. A baby weighing 2,900 grams, with no obvious congenital 
abnormalities and Apgar scores of 9 and 9 was born. The baby had no immediate post-natal 
complications and was taken to the newborn nursery. Conclusions: In the presence of a palpable or 
symptomatic mass in a pregnant patient, it is warranted to investigate the aetiology of the 
abnormality. The surgical management of pregnant patients is safe and must be done in a 
multidisciplinary way. Pharmacological management with cancer drugs must be a choice in this disease 
and the benefits must be evaluated in relationship with the gestation age of the patientIntroducción: 
A nivel internacional, el cáncer de mamá es la segunda causa de muerte por tumores malignos 
superado únicamente por el cáncer de pulmón. El cáncer de mama es uno de los cánceres más 
comúnmente diagnosticados durante el embarazo, seguido en incidencia por cáncer de carácter 
hematológico y dermatológico. Hasta hace poco tiempo, la quimioterapia y la radioterapia eran 
consideradas como incompatibles con el desarrollo normal del feto. Se presenta el caso clínico de una 
paciente embarazada de 13 semanas de gestación, con diagnóstico de adenocarcinoma de mama 
ductal infiltrante estadio IIB (T3N1) Sobre la base de Adjuvant Online, se estima un riesgo de 
recurrencia del 65%, que disminuye a 22% al recibir tratamiento sistémico con quimioterapia y 
hormonoterapia; se decide iniciar tratamiento a las 20 SDG. En la semana 37 de gestación, y previa 
valoración hematológica, se decide el desembarazo de forma electiva, obteniendo un producto único 
vivo de 2.900 g, Apgar 9/9, sin alteraciones estructurales aparentes, el cual pasó a cunas y 
acompañamiento materno, sin complicaciones. Conclusiones: Ante la presencia de una masa palpable 
o sintomática en la paciente embarazada, es una buena conducta profundizar en la etiología de esa 
anormalidad. El abordaje quirúrgico de las pacientes embarazadas es seguro y debe ser abordado de 
forma multidisciplinaria. El manejo farmacológico con antineoplásicos debe ser un tratamiento de 
elección en esta patología y los beneficios deben ser evaluados en relación a la edad gestacional de la 
paciente. © 2016 Elsevier España, S.L.U. 
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Pregnancy loss and carotid intima-media thickness in Mexican women 

Hartasanchez S.A., Flores-Torres M., Monge A., Yunes E., Rodriguez B., Cantu-Brito C., Colaci D., 
Lamadrid-Figueroa H., Lopez-Ridaura R., Lajous M. 

Article 

Background--Cardiovascular disease in women often develops without conventional risk factors. 
Prenatal loss is a common pregnancy outcome that may result in physiological changes can increase 
the potential future risk of cardiovascular disease. Insufficient information exists regarding the impact 
of pregnancy loss on early markers of cardiovascular disease risk. Methods and Results--Cross-
sectional analysis of 1767 disease-free women from the MTC (Mexican Teachers' Cohort) who had 
been pregnant was used to evaluate the relationship between pregnancy loss and carotid intima-
media thickness (IMT). Participants responded to a questionnaire regarding their reproductive history, 
risk factors, and medical conditions. We defined pregnancy loss as history of miscarriage and/or 
stillbirth. Trained neurologists measured IMT using ultrasound. We logtransformed IMT and defined 
subclinical carotid atherosclerosis (SCA) as IMT ≥0.8 mm and/or plaque. We used multivariable linear 
and logistic regression models to assess the relation of pregnancy loss, IMT, and SCA. The mean age of 
participants was 49.8±5.1 years. The prevalence of pregnancy loss was 22%, and we observed SCA in 
23% of participants. Comparing participants who reported a pregnancy loss and those who did not, the 
multivariable-adjusted odds ratio for SCA was 1.52 (95% confidence interval, 1.12-2.06). Women who 
experienced a stillbirth had 2.32 higher odds (95% confidence interval, 1.03-5.21) of SCA than those 
who did not. Mean IMT appeared to be higher in women who reported a pregnancy loss relative to 
those who did not; nevertheless, this was not statistically significant. Conclusions--Pregnancy loss 
could be linked to cardiovascular disease later in life. The key findings of our study await confirmation 
and further investigation of the potential underlying mechanisms for this association is required. © 
2018 The Authors. 
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Pressure gradients application for accelerating corn hydration [Aplicación de 
gradientes de presión para acelerar la hidratación de maíz] 

Martínez-Garza D.C., Reyes-Trejo R., García-Lara S., Mújica-Paz H., Valdez-Fragoso A. 
Article 

Three varieties of corn kernels were hydrated under pressure gradients in the range of 1540 to 1580 
cm Hg, and at atmospheric pressure for comparison. Hydration at atmospheric pressure was modeled 
by the first order kinetics model and by the Fick’s second law of diffusion. Rate constants of 0.192, 
0.184 and 0.141 h-1, and water effective diffusivity of 5.4 ×10-11, 3.6 ×10-11, and 1.9 ×10-11 m2 s-1 
were obtained for blue, yellow and white corn kernel, respectively. Significant polynomial equations 
described the corn kernels hydration under pressure gradients, as a function of vacuum pressure, 
vacuum time and hydration time. Hydration rates of the studied grains were significantly enhanced 
using the pressure gradients, compared to the conventional method. Pressure gradient soaking 
required 60% less time than the conventional soaking, to reach a water content of 45% in corn kernels. 
The hydration extent of corn kernels determined the levels of solutes leaching, in both soaking 
treatments. Minimum hydration levels for initiating leaching of soluble solids were observed. © 2018, 
Universidad Autonoma Metropolitana Iztapalapa. All rights reserved. 
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Primary explant culture and collagen i substrate enhances corneal endothelial 
cell morphology 

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

Article 

Objectives: Corneal endothelial cell (CEC) isolation and harvest aim to produce engineered grafts to 
solve donor corneal tissue shortage. To yield high amounts of CEC maintaining morphological and 
molecular characteristics, several isolation and culture conditions are reported. Here, we combined 
direct explant culture, with three different coating conditions and a two-step media approach to 
compare confluence efficiency, morphology, and specific molecular markers expression. Data 
description: Confluence was reached after 2 weeks in the three coating conditions (Matrigel, collagen 
I, and in uncoated plates) using a two-step approach (proliferative medium without pituitary extract, 
followed by stabilizer basal medium). Na/K-ATPase and GPC4 markers were detected by 
immunocytochemistry while GPC4, CD200, and TJP1 by RT-PCR in the three CEC coating culture 
conditions. CEC in proliferative medium showed spindle morphology in the three conditions. Polygonal 
morphology was seen in CEC cultures using basal medium under uncoated and collagen I coated plates. 
CEC cultured in Matrigel-coated plates remained with spindle morphology in basal medium. © 2018 
The Author(s). 
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Primary growth hormone insensitivity and psychomotor delay 

Castilla-Cortazar I., De Ita J.R., Aguirre G.A., Rodríguez-Rivera J., García-Magariño M., Martín-Estal I., 
Flores-Caloca Ó., Diaz-Olachea C. 

Article 

We report a case of short stature irresponsive to growth hormone (GH) replacement therapy. Low GH 
response to provocative tests and undetectable IGF-1 levels had suggested GH deficiency, while 
response to therapy indicated GH insensitivity. Molecular evaluation of the GH/IGF-1 axis should be 
performed in these cases to improve diagnosis and therapy. © 2017 The Authors. Clinical Case Reports 
published by John Wiley & Sons Ltd. 
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Primary Spinal Cord Small-Cell Glioblastoma: Case Report and Literature Review 

Caro-Osorio E., Herrera-Castro J.C., Barbosa-Quintana A., Benvenutti-Regato M. 
Article 

Background: Approximately 2%–10% of all central nervous system tumors are primary spinal cord 
tumors (SCTs). Spinal cord glioblastoma is a rare tumor type accounting for 1%–3% of all SCTs and 7.5% 
of all spinal cord gliomas. Notably, the small-cell variant of spinal cord glioblastoma is even rarer with 
only 2 previously reported cases. Case Description: We present herein a case report of a rare primary 
spinal cord glioblastoma in a 48-year-old patient with a 2-month history of numbness in the left arm 
and mild cervical pain radiating to the occipital zone. Clinical examination revealed hypoalgesia and 
thermal dissociation of the left arm and the ipsilateral superior part of the trunk treated through 
subtotal surgical resection followed by adjuvant chemotherapy and radiotherapy. Histologic 
examination of the surgical tumor specimen revealed features of the small-cell spinal cord 
glioblastoma. Conclusions: To the best of our knowledge, this is only the third reported case of small-
cell spinal cord glioblastoma. The aggressive nature of this tumor variant reduces overall survival rate 
regardless of the treatment. © 2018 Elsevier Inc. 
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Probability distributions for Markov chain based quantum walks 

Balu R., Liu C., Venegas-Andraca S.E. 
Article 

We analyze the probability distributions of the quantum walks induced from Markov chains by Szegedy 
(2004). The first part of this paper is devoted to the quantum walks induced from finite state Markov 
chains. It is shown that the probability distribution on the states of the underlying Markov chain is 
always convergent in the Cesaro sense. In particular, we deduce that the limiting distribution is uniform 
if the transition matrix is symmetric. In the case of a non-symmetric Markov chain, we exemplify that 
the limiting distribution of the quantum walk is not necessarily identical with the stationary distribution 
of the underlying irreducible Markov chain. The Szegedy scheme can be extended to infinite state 
Markov chains (random walks). In the second part, we formulate the quantum walk induced from a 
lazy random walk on the line. We then obtain the weak limit of the quantum walk. It is noted that the 
current quantum walk appears to spread faster than its counterpart-quantum walk on the line driven 
by the Grover coin discussed in literature. The paper closes with an outlook on possible future 
directions. © 2017 IOP Publishing Ltd Printed in the UK. 
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Problem based learning as an active learning strategy and its impact on 
academic performance and critical thinking of medical students [Aprendizaje 

basado en problemas como estrategia de aprendizaje activo y su incidencia en 
el rendimiento académico y pensamiento crítico de estudiantes de Medicina] 

Hincapié Parra D.A., Ramos Monobe A., Chrino-Barceló V. 
Article 

The aim of this study was to analyze the effects of a pedagogical intervention using problem based 
learning (PBL) as an active learning strategy. Results were compared among two groups (intervention 
and control) in specific topics of Biochemistry and critical thinking. Data collected allowed a statistical 
comparison of achievement between the groups, showing that the use of PBL significantly increases 
the academic performance and the critical thinking level compared to the control group. Among the 
results, it can be stated that students switched from low to satisfactory and exemplary levels of critical 
thinking, showing more individual and group reflection and teamwork, reaching levels of motivation 
that had a positive impact on their academic performance. © 2018, Universidad Complutense de 
Madrid. All rights reserved. 
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Problem solving in transference of procedural knowledge aided by AR to 
support aeronautical transportation decisions 

Suarez-Warden F., González Mendívil E. 
Article 

The progress of problem solving techniques in industry must gain concentration and commitment 
otherwise innovation results obtained by new technologies and recent researches will produce weak 
output. Moreover due to rapid changes in product, material, tool and process, advances in Problem 
Solving can be focused on transferring knowledge for troublesome assemblage by thinking in 
productivity in order to be exploited them, concern that can affect decisions related to the assembly 
operation for automotive and aeronautical sectors. This investigation proposes an integration of 
schemes and procedures to lead to determine an appropriate solution. That is, in certain cases it is 
possible to utilize intelligent tutoring and Problem Solving to get assistance to make decisions e.g. 
when transference of procedural knowledge is the key to undertake complex montage, difficulty that 
does not have been completely solved by using robotic systems. A methodological route to support 
decisions via Problem Solving for Augmented Reality (AR) aided assembly is established to face to, in 
this situation, the challenge to connect cause–effect analysis and decision making with process (or 
service) innovation. Among diverse activities involved to generate AR technology there is a set of blocks 
indicated to produce it so that it is possible to consider Case planning, Prototype, Content design, Essay 
definition, Storyboard and Review, to include them in a cause–effect diagram. Also a scheme of Causes 
and Response Activities is tendered so that decision making can be fortified in aeronautical 
transportation. © 2017, Springer-Verlag France. 
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Processing of ultra-high molecular weight polyethylene/graphite composites  
by ultrasonic injection moulding: Taguchi optimization 

Sánchez-Sánchez X., Elias-Zuñiga A., Hernández-Avila M. 
Article 

Ultrasonic injection moulding was confirmed as an efficient processing technique for manufacturing 
ultra-high molecular weight polyethylene (UHMWPE)/graphite composites. Graphite contents of 1 
wt%, 5 wt%, and 7 wt% were mechanically pre-mixed with UHMWPE powder, and each mixture was 
pressed at 135 °C. A precise quantity of the pre-composites mixtures cut into irregularly shaped small 
pieces were subjected to ultrasonic injection moulding to fabricate small tensile specimens. The 
Taguchi method was applied to achieve the optimal level of ultrasonic moulding parameters and to 
maximize the tensile strength of the composites; the results showed that mould temperature was the 
most significant parameter, followed by the graphite content and the plunger profile. The observed 
improvement in tensile strength in the specimen with 1 wt% graphite was of 8.8% and all composites 
showed an increase in the tensile modulus. Even though the presence of graphite produced a decrease 
in the crystallinity of all the samples, their thermal stability was considerably higher than that of pure 
UHMWPE. X-ray diffraction and scanning electron microscopy confirmed the exfoliation and dispersion 
of the graphite as a function of the ultrasonic processing. Fourier transform infrared spectra showed 
that the addition of graphite did not influence the molecular structure of the polymer matrix. Further, 
the ultrasonic energy led oxidative degradation and chain scission in the polymer. © 2018 Elsevier B.V. 
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Process-monitoring-for-quality — A model selection criterion 

Escobar C.A., Morales-Menendez R. 
Article 

The new big data driven manufacturing quality philosophy, Process Monitoring for Quality (PMQ), 
proposes Big Data — Big Models, a new modeling paradigm that includes a big data-driven learning 
process that requires many models to be created to find the final one. Since many candidates are 
created, one of the main challenges is to select the model that efficiently solves the tradeoff between 
complexity and prediction. Most mature manufacturing organizations generate only a few Defects Per 
Million of Opportunities (DPMO); therefore, manufacturing-derived data sets for classification of 
quality tend to be highly unbalanced. The Penalized Maximum Probability of Correct Decision (PMPCD) 
is developed to solve the posed tradeoff. According to simulation and experimental results, the model 
selection criterion induces parsimony by selecting the model with the minimum number of features 
needed for an effective/efficient defect detection. © 2018 
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Process-Monitoring-for-Quality—Applications 

Escobar C.A., Wincek M.A., Chakraborty D., Morales-Menendez R. 
Article 

Innovation and the marketplace have been pushing Statistical Process Control (SPC) outside its comfort 
zone, which requires a mature understanding of the product and process and a methodology for 
verifying the quality of each manufactured item. Especially when a new technology is proven to work 
and customer interest is high, companies want manufacturing to respond to the uncertainties. Process 
Monitoring for Quality (PMQ) is a strategy, based on the empirical learning and data gather capabilities 
of the Big Data environment, that addresses this challenge while verifiably producing quality product. 
PMQ offers opportunities for learning and quality improvement: it enhances the quality movement by 
addressing three quality problems that SPC or traditional quality control techniques cannot; and by 
illuminating future applications. © 2018 Society of Manufacturing Engineers (SME) 
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Prolactinoma as the cause of visual alterations in a female adolescent 
[Prolactinoma en una adolescente como causa de alteraciones visuales] 

Henao-Vega D., Suescún-Vargas J.M., Pedraza-Flechas P.V., Pereira-Ospina R.P. 
Article 

Introduction: prolactinomas account for half of the etiological causes of presentation adenomas in the 
pediatric population, hence their important role as differential diagnosis in the study of a pituitary 
tumor. Visual alterations are not their most common symptom, but they should be borne in mind, 
particularly in the identification of a macroadenoma. Case presentation: female 16-year-old patient 
with a macroadenoma under study which was identified as a macroprolactinoma. The main symptoms 
at presentation were visual alterations and headaches. She received medical treatment with 
cabergoline at the Pediatric Endocrinology service, achieving stability in the size and characteristics of 
the tumor mass, and a reduction in serum prolactin levels. Conclusions: in the pediatric population, 
prolactinomas causing visual alterations are more common in males, but they can also occur among 
females. Their diagnosis includes specialized laboratory tests and neuroimaging, as well as the active 
involvement of the Pediatric Endocrinology service. Mention must be made of the medical treatment 
with dopaminergic agonists as the first choice for this condition before indicating surgery, and careful 
medical follow-up is required in this respect. © 2018, Editorial Ciencias Medicas. All rights reserved. 
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Propagation of Elastic Waves in a Gas-Filled Poroelastic Medium:  
The Influence of the Boundary Conditions 

Markov M., Markov A. 
Article 

We consider the propagation of elastic waves in gas-filled porous media at small but non-zero values 
of Knudsen numbers Kn , where Kn = λ/ l, λ is the mean free path of gas molecules; l is the characteristic 
size of inclusion (the so-called slip regime). In this case, it is possible to apply the classic equations of 
hydrodynamics with modified boundary conditions at solid walls. We have assumed that the gas 
molecules distribution function is satisfied at the modified Maxwell boundary conditions (Struchtrup 
2013; Mohammadzadeh and Struchtrup 2015). We have obtained the expressions for drag and added 
mass coefficients for the Biot equations of poroelasticity for a system of randomly oriented gas-filled 
cylindrical capillaries. Our calculations have shown that the drag and added mass coefficients depend 
considerably on the Knudsen number and the properties of the surface. The influence of the interfacial 
slip effect on the velocities of the compressional wave of the first kind and shear wave is small, but the 
velocity and attenuation of the compressional wave of the second kind are considerably influenced by 
this effect. The results obtained show the fundamental possibility of the determination of the 
accommodation coefficient by measuring the velocity of the compressional wave of the second kind 
for different values of the Knudsen number. © 2018, Springer Science+Business Media B.V., part of 
Springer Nature. 
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Protease-based cross-linked enzyme aggregates with improved catalytic 
stability, silver removal, and dehairing potentials 

Asgher M., Bashir F., Iqbal H.M.N. 
Article 

Proteases have gained special research place due to their broader activity spectrum and applied 
perspectives for different industrial sectors. The present research focused on three aims, i.e., (1) to 
identify the best protease producer strain among three different Aspergillus strains, (2) the 
development of protease-based cross-linked enzyme aggregates (CLEAs) and (3) silver removal and 
dehairing potentialities of developed CLEAs. A. flavus gave optimum activity (98.50 U/mL) with the 
culture conditions (pH -7.5, 35 °C, inoculum 2.5 mL and fermentation time 48 h) by applying RSM under 
CCD. The protease-CLEAs were developed with recovery activity (37.45%) by optimizing conditions 
through RSM under CCD (80% ammonium sulfate, 65 mM glutaraldehyde, and 0.15 mM BSA). The 
adequacy of the model was checked by ANOVA, and the interactions among different variables were 
plotted using 3-D graphs. The characterization profile revealed high pH and thermal stability at pH -9 
and 60 °C, respectively. The kinetic study revealed lower KM and higher Vmax values (31.02 μM and 
91.16 U/mL, respectively) after CLEAs formation, as compared to the free protease (61.42 μM and 
84.45 U/mL, respectively). By applying on X-ray film and animal hides, protease-CLEAs showed the best 
activity with minimum time as compared to free protease. © 2018 Elsevier B.V. 
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Psychological ownership, knowledge sharing and entrepreneurial orientation in 
family firms: The moderating role of governance heterogeneity 

Pittino D., Barroso Martínez A., Chirico F., Sanguino Galván R. 
Article 

Adopting a stewardship perspective and relying on a sample of 93 Spanish family firms, we emphasize 
the importance of psychological ownership as a primary determinant of entrepreneurial orientation in 
terms of proactiveness, innovativeness and risk taking. We also suggest that the relationship between 
psychological ownership and entrepreneurial orientation is mediated by knowledge sharing. Finally, 
we assess the potential moderating roles of heterogenous governance conditions in terms of the 
generation in control, generational involvement and family involvement in the top management team 
with regard to the relationship between psychological ownership and knowledge sharing. Research 
and managerial implications are shared in the concluding section. © 2017 
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Psychopathy as a predictor variable of the disposition to steal 

García C.H., Valle A., Daniel L., Grimaldo N., Grimaldo B., Calderón C. 
Article 

The aim of this study was to compare the capacity of psychopathy and some socio-demographic 
variables in the prediction of the disposition to steal. The sample was composed of 100 prisoners (86 
men and 14 women; M = 30.21 years, SD = 8.42) and 100 participants from general community (86 
men and 14 women; M = 26.86 years, SD = 7.31). Psychopathy and disposition to steal were assessed 
through self-report scales and several multiple-regression techniques were performed. Results show 
that socio-demographic variables are significant predictors of the disposition to steal only in the group 
of prison population (effect size was small, R2 = 3.20%). The psychopathy is a significant predictor of 
the disposition to steal among prison population (large effect size: R2 = 72.80%) as well as among 
participants from the general community (large effect size: R2 = 67.90%). The interpersonal dimension 
of psychopathy has a greater predictive value (R2 = 75.30%) than the affective dimension (R2 = 23%) 
among prisoners; nevertheless, the predictive values of the affective dimension (R2 = 51.20%) and the 
interpersonal dimension (R2 = 63.40%) are similar among participants from the general community. 
The implications of these findings for diagnosis, intervention and future research are discussed. © 2018 
Sociedad Universitaria de Investigación en Psicología y Salud. Publicado por Consejo General de 
Colegios Oficiales de Psicólogos, España. 
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Psychosocial needs of young breast cancer survivors in Mexico City, Mexico 

Hubbeling H.G., Rosenberg S.M., González-Robledo M.C., Cohn J.G., Villarreal-Garza C.,  
Partridge A.H., Knaul F.M. 

Article 

Objective Young breast cancer survivors in Mexico face distinct psychosocial challenges that have not 
been characterized. This study aims to describe the psychosocial needs of young breast cancer 
survivors in Mexico at 5 or more years of survivorship, identifying areas of focus for early interventions. 
Methods Breast cancer patients diagnosed at age 40 or prior with 5 or more years since diagnosis were 
invited to participate in one-on-one 30–60 minute semi-structured audio-recorded interviews at the 
Instituto Nacional de Cancerología in Mexico City. Transcripts were coded using thematic analysis with 
NVivo software. Results 25 women participated. Five major phenomena emerged from analysis: (1) 
minimization of fertility concerns; (2) persistence of body image disturbance over time; (3) barriers to 
employment during survivorship; (4) impact on family relationships and social networks; & (5) unmet 
psychological care and informational needs. Conclusions Early interventions with a focus on fertility 
loss education, access to reconstructive surgery and body image support, guidance during return-to-
work, assistance with childcare, integration of psychological care and the fulfillment of informational 
needs could ameliorate long-term psychological and social distress for young breast cancer survivors 
in Mexico. © 2018 Hubbeling 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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Public and Private Hospital Care Disparities of Ischemic Stroke in Mexico: 
Results from the Primer Registro Mexicano de Isquemia  

Cerebral (PREMIER) Study 

Ruiz-Sandoval J.L., Briseño-Godínez M.E., Chiquete-Anaya E., Arauz-Góngora A., Troyo-Sanromán R., 
Parada-Garza J.D., Ramos-Moreno A., Barinagarrementería F., Murillo-Bonilla L.M., Cantú-Brito C. 

Article 

Background and Aims: Mortality and bad outcome by stroke are higher in developing countries than 
in industrialized countries. Health-care system efficiency could explain these disparities. Our objective 
was to identify the impact on short- and middle-term outcomes of patients with acute ischemic stroke 
(AIS) among public and private Mexican medical care. Methods: We analyzed data from patients with 
AIS included in the Primer Registro Mexicano de Isquemia Cerebral (PREMIER) study. Transient 
ischemic attacks (TIAs) and ambulatory patients were excluded. Mortality and good outcome were 
assessed by the modified Rankin Scale (mRS) and analyzed at 1, 3, and 12 months of follow-up. Results: 
From 1246 patients with AIS included in the registry, 1123 were hospitalized, either in public (n = 881) 
or in private (n = 242) hospitals. There were no significant differences regarding age and gender. In 
private settings, patients had a higher educational level, a major frequency of dyslipidemia, a previous 
stroke and TIA, less overweight and obesity, a sedentary lifestyle, and diabetes; stroke severity, the 
rate of systemic complications, the length of stay, and in-hospital mortality were also lower; a major 
frequency of thrombolysis was observed when compared with public hospitals. Our study showed a 
better outcome (mRS score ≤2) in private scenarios and a higher mortality in patients treated in public 
hospitals at short- and middle-term follow-ups. Conclusions: A polarized medical practice was 
observed in the AIS care in this large multicenter cohort of Mexico. There is evidence of an advantage 
for private scenarios, possibly related with an optimal infrastructure or with a strong patient's 
economic status. © 2018 National Stroke Association 
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Public water services, public value and sustainability: The Monterrey 
metropolitan area case [Servicios públicos del agua, valor público y 

sostenibilidad: El caso del área metropolitana de Monterrey] 

Benítez I.A., Monforte García G. 
Article 

This paper presents a characterization of water services as public services which purpose should be to 
generate public value. The case of the Monterrey’s Metropolitan Area is analyzed; this case shows the 
complexity in creating public values for the social, financial and environmental sustainability of water 
services. Particularly, we analyze universal access, equity for consumption and affordability of water 
tariffs as public values for the social sustainability of water services. One of the main findings is that 
efficient water services utilities not necessarily generate public values. The case study shows a clear 
differentiation in water services access between urban and rural areas; different levels of consumption 
by income level; affordability; and a persistent loss of water in the water networks. All these aspects 
affect significantly the generation of public value. © 2018, Centro de Investigacion y Docencia 
Economicas A.C. All rights reserved. 
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Pure mucinous breast carcinoma in a 25-year-old female, a case report 

Garcia-Hernandez I., Lopez-Garcia C.A., Cardona-Huerta S., Ortiz-Lopez R., Herrera-Rios N.P., 
Kanagusico-Elguezabal B., Eduardo E.-Z., Gomez-Macias G.S. 

Article 

Introduction: Mucinous carcinoma is a variant of invasive breast carcinomas representing 2% of them. 
These tumors frequently develop in postmenopausal females; it is a rare histological variant in young 
patients. Case presentation: A 25-year-old female refers a slow growth mass of 2 years of evolution. 
Excisional biopsy reveals a pure mucinous carcinoma with positive hormone receptors and negative 
HER2. She was treated with hormone therapy and surgical resection. Discussion: Mucinous carcinoma 
is a rare variant reported in young patients. Many series report that is frequently found in 
postmenopausal patients. We present a case of a pure mucinous carcinoma in a 25-year-old female 
with the importance of being a low-frequency malignancy in young patients. Conclusion: Due to its 
benign course, it is important to know that this lesion can also present in young patients. The 
importance underlies in the multidisciplinary management at the right time in a proper way. © 2018 
The Authors 
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Qnr genes in enterobacteriaceae isolated from at a hospital in Venezuela 
[Genes qnr en enterobacteriaceae aisladas en un hospital de Venezuela] 

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

Background: Enterobacteria resistant to quinolones is increasing worldwide, including Venezuela. The 
mechanism or this resistance could be due to genes included in the chromosome or in transmissible 
plasmids. Aim: To evaluate the resistance to quinolones, coded by qnr genes present in enterobacteria 
species, isolated in the University Hospital of Cumana, Venezuela. Methods: Antimicrobial 
susceptibility tests to quinolones, beta-lactams and aminoglycosides were carried out to all the 
isolates. The presence of qnr genes were determined by PCR. The isolates carrying the qnr genes were 
used for bacterial conjugation tests to determine the presence of transferable plasmids. Antimicrobial 
susceptibility tests and PCR were carried out in the transconjugants to verify the transfe of the genes. 
Results: High levels of antimicrobial resistance to quinolones and beta-lactams were found among the 
isolates. We found that 33.6% of the isolates carry the qnrB gene and 0.9% qnrA gene. Of the 23 
transconjugants, 20 showed to have qnrB gene, but none qnrA. Discussion: We concluded that the 
high frequency of qnr genes found in the enterobacteria isolates and their presence on transferable 
plasmids, complicate the use of quinolones for the treatment of bacterial infections, thus, a treatment 
plan should be designed with the rational use and the rotation of different types of antimicrobials, in 
order to avoid the selection of increasingly resistant strains. © 2018, Sociedad Chilena de Infectologia. 
All rights reserved. 
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Quadratic boost converter based on stackable switching stages 

Valdez-Resendiz J.E., Rosas-Caro J.C., Mayo-Maldonado J.C., Llamas-Terres A. 
Article 

The authors propose a novel step-up converter with stackable switching stages that is suitable for 
renewable energy applications. On the one hand, the converter gain corresponds to that of the 
traditional quadratic boost converter, achieving an arbitrary exponential gain in extended 
configurations. On the other hand, the proposed converter requires a single switch, while the output 
voltage is partitioned among several capacitors. As argued in this work, the features of the proposed 
topology represent a significant contribution with respect to standard topologies that exhibit greater 
voltage stress. The operation principle and the main characteristics of the proposed converter are 
validated with experimental results. © The Institution of Engineering and Technology 2018. 
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Quadratic buck-boost converter with positive output voltage and minimum 
ripple point design 

Rosas-Caro J.C., Valdez-Resendiz J.E., Mayo-Maldonado J.C., Alejo-Reyes A.,  
Valderrabano-Gonzalez A. 

Article 

This study presents a novel topology of a buck-boost converter that features: (i) quadratic voltage gain; 
(ii) positive output voltage with respect to the input; (iii) continuous input current. Moreover, as the 
main contribution, (iv) it features a minimum ripple design, for which input current and output voltage 
ripples are simultaneously cancelled at the desired operating point. It is also shown that even though 
the duty cycle deviates from a nominal minimum ripple point, the converter exhibits a significantly low 
switching ripple percentage within a full operation range. The operation mechanism, steady-state 
equations and overall analysis are presented. Furthermore, simulations and experiments were 
performed to validate the theory. © 2018, The Institution of Engineering and Technology. 
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Qualitative phase of the development of a scale of motives for and against 
breast reconstruction (SMBR) [Fase cualitativa del desarrollo de una escala de 

motivos a favor y en contra de la reconstrucción mamaria (EMRM)] 

Miaja Ávila M., Moral de la Rubia J., Villarreal-Garza C. 
Article 

Objective: Although the reasons for breast reconstruction are considered in clinics and research on 
breast cancer, there is not any validated scale for its evaluation. The objective of the study was to 
create a scale to measure the reasons for and against breast reconstruction. Method: Through the 
technique of natural semantic networks, the items of the scale were obtained, and through an expert 
judgment these were modified. The technique of semantic networks was applied to 65 Mexican 
women with breast cancer. The group of experts was formed by 12 specialists in breast cancer. Results: 
The central core of the reasons in favor of breast reconstruction was composed of 16 reasons, which 
can be grouped into esthetic/body image, functional, emotional/psychological and relationship with 
children and the couple. The core of the motives against breast reconstruction was composed of 11 
motives, which can be grouped into fears, acceptance/comfort with the present situation, costs and 
health. Based on these contents, 16 items were written about reasons for reconstruction and 11 
against reconstruction. This 27-item scale was evaluated in adequacy and comprehensibility by the 
group of 12 experts. The 27 items were conserved, but seven items were modified. Finally, two items 
on the lack of information were added, which was marked in Mexican studies. Conclusions: It is 
suggested to study the reliability, validity and distribution of the 29 item scale. © 2018, Universidad 
Complutense de Madrid. All rights reserved. 

Miaja Ávila M., Moral de la Rubia J., Villarreal-Garza C., (2018). Qualitative phase of the development of a scale of motives 
for and against breast reconstruction (SMBR) [Fase cualitativa del desarrollo de una escala de motivos a favor y en contra de 
la reconstrucción mamaria (EMRM)]. Psicooncologia, Vol. 15, pp. 327-344. ISSN: 16967240



Quantification of nitric oxide by high-performance liquid chromatography-
fluorometric method in subgenomic hepatitis C virus-replicon expressing Huh7 

cells upon treatment with acetylsalicylic acid 

Rios-Ibarra C.P., De La Cruz V.T., Ochoa-Ruiz A.G., Rivas-Estilla A.M. 
Article 

As nitric oxide (NO) expression levels are lower in hepatocytes compared with other cell types, it is 
difficult to quantify this compound via Griess assay. The aim of the present study was to quantify NO 
concentration in the cell culture medium from a subgenomic hepatitis C virus (HCV)-replicon 
expressing Huh-7 cell system using a high-performance liquid chromatography (HPLC)-fluorescence 
detector in the presence or absence of acetylsalicylic acid (ASA) treatment. HCV-replicon cells were 
incubated with ASA (4 mM) for 24, 48 and 72 h. Thereafter, the medium was collected to measure 
nitrites (NO2-) as an indirect indicator of NO levels using diaminonaphtalene as a derivate agent. NO 
levels were significantly higher (1.7-fold) in Huh-7 replicon cells treated with ASA (72 h post-treatment) 
than untreated cells (P<0.05); NO inhibitor reduced ~30% the level of NO in Huh-7 replicon cells treated 
with ASA (48 h post-treatment; P<0.05). The findings suggested that the HPLC-fluorescence method 
provided an accurate and efficient measurement of NO production in Huh-7-HCV-replicon cells culture 
medium. © 2018, Spandidos Publications. All rights reserved. 
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Quantifying the resilience of community structures in networks 

Ramirez-Marquez J.E., Rocco C.M., Barker K., Moronta J. 
Article 

Many networks contain community structures, or collections of densely connected nodes with sparse 
connections to other dense groups in the network. Communities may coalesce for a number of 
reasons, including friendships in a social network, physical connections in an infrastructure network, 
or spatial distribution in a neighborhood. Several approaches have been proposed to identify 
communities and compare the partition of networks into communities. This work explores community 
structures from the perspective of their resilience, or their ability to withstand degradation in network 
performance and recover to a desired level of network performance. In this context, network 
performance is defined as the similarity of a network partition (or the characterization of the network 
into community structures) formed after the disconnection of one or more links to the initial partition. 
This work provides an approach to measure how the initial set of community structures survive after 
a disruption and how these structures return after restoration commences. The approach is illustrated 
with an electric power network case study. © 2017 Elsevier Ltd 

Ramirez-Marquez J.E., Rocco C.M., Barker K., Moronta J., (2018). Quantifying the resilience of community structures in 
networks. Reliability Engineering and System Safety, Vol. 169, pp. 466-474. ISSN: 9518320



Quants and Poets: Advancing Methods and Methodologies in Business  
and Society Research 

Crane A., Henriques I., Husted B.W. 
Article 

Business and society research has increasingly moved from the margins to the mainstream. Although 
this progression has benefited from advances in empirical research, the field continues to suffer from 
considerable methodological challenges that hamper its development. In this introductory article to 
the special issue, we review how far our field has come in advancing methods and methodologies in 
business and society research. We also highlight the methods and methodologies covered by the 
contributors to this special issue and how they help address key shortcomings in our field. Finally, we 
suggest some promising research methodologies that can address important business and society 
research challenges going forward. © 2017, © The Author(s) 2017. 
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Radiogenomics analysis identifies correlations of digital mammography  
with clinical molecular signatures in breast cancer 

Tamez-Peña J.-G., Rodriguez-Rojas J.-A., Gomez-Rueda H., Celaya-Padilla J.-M., Rivera-Prieto R.-A., 
Palacios-Corona R., Garza-Montemayor M., Cardona-Huerta S., Treviño V. 

Article 

In breast cancer, well-known gene expression subtypes have been related to a specific clinical 
outcome. However, their impact on the breast tissue phenotype has been poorly studied. Here, we 
investigate the association of imaging data of tumors to gene expression signatures from 71 patients 
with breast cancer that underwent pre-treatment digital mammograms and tumor biopsies. From 
digital mammograms, a semi-automated radiogenomics analysis generated 1,078 features describing 
the shape, signal distribution, and texture of tumors along their contralateral image used as control. 
From tumor biopsy, we estimated the OncotypeDX and PAM50 recurrence scores using gene 
expression microarrays. Then, we used multivariate analysis under stringent cross-validation to train 
models predicting recurrence scores. Few univariate features reached Spearman correlation 
coefficients above 0.4. Nevertheless, multivariate analysis yielded significantly correlated models for 
both signatures (correlation of OncotypeDX = 0.49 ± 0.07 and PAM50 = 0.32 ± 0.10 in stringent cross-
validation and OncotypeDX = 0.83 and PAM50 = 0.78 for a unique model). Equivalent models trained 
from the unaffected contralateral breast were not correlated suggesting that the image signatures 
were tumor-specific and that overfitting was not a considerable issue. We also noted that models were 
improved by combining clinical information (triple negative status and progesterone receptor). The 
models used mostly wavelets and fractal features suggesting their importance to capture tumor 
information. Our results suggest that molecular-based recurrence risk and breast cancer subtypes have 
observable radiographic phenotypes. To our knowledge, this is the first study associating 
mammographic information to gene expression recurrence signatures. © 2018 Tamez-Peña 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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Rainwater harvesting as an alternative for water supply in regions with  
high water stress 

López Zavala M.Á., Prieto M.J.C., Rojas C.A.R. 
Article 

In this study, the reliability of using rainwater harvesting to cover the water demand of a transportation 
logistics company located in Mexico City was assessed. Water consumption in facilities and buildings 
of the company was determined. Rainwater potentially harvestable from the roofs and maneuvering 
yard of the company was estimated based on a statistical analysis of the rainfall. Based on these data, 
potential water saving was determined. Characterization of rainwater was carried out to determine 
the treatment necessities for each water source. Additionally, the capacity of water storage tanks was 
estimated. For the selected treatment systems, an economic assessment was conducted to determine 
the viability of the alternative proposed. Results showed that current water demand of the company 
can be totally covered by using rainwater. The scenario where roof and maneuvering yard rainwater 
was collected and treated together resulted in being more economic than the scenarios where roof 
and maneuvering yard rainwater was collected and treated separately. Implementation of the 
rainwater harvesting system will generate important economic benefits for the company. The 
investment will be amortized in only 5 years and the NPV will be on the order of US$ 5,048.3, the IRR 
of 5.7%, and the B/I of 1.9. © 2018 The Authors. 
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Rapid physicochemical characterization of innovative fucoidan/fructan 
powders by ATR–FTIR 

Espinosa-Velázquez G., Ramos-de-la-Peña A.M., Montanez J., Contreras-Esquivel J.C. 
Article 

Functional food has been highly demanded lately because of its benefits in counteracting diseases. 
Fucoidan and agave fructan are ingredients that enhance the growth of beneficial bacteria in the gut 
(prebiotics). This mixture has great potential to develop innovative products but it has never been 
explored before. Because of fucoidan is more expensive than agave fructan, the innovative proposed 
mixture is vulnerable to adulteration. This research was aimed to assess the accuracy of Fourier 
transform infrared spectroscopy with attenuated total reflectance (ATR–FTIR) coupled with 
chemometrics to identify and predict concentration of both polysaccharides in powder mixtures (0–
100%). Absorption bands at 1240–1255 and 836–840 cm−1 were attributed to fucoidan and a strong 
peak at ~ 936 cm−1 confirmed the fructan presence. Peak areas were best fitted into linear models 
(Radj2 ≥ 0.92, RMSE ≤ 3.54%). This achievement may be useful to certificate ingredients contained in 
fucoidan–fructan mixtures, preventing adulteration. © 2017, The Korean Society of Food Science and 
Technology and Springer Science+Business Media B.V., part of Springer Nature. 
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RARE: A Spectrum Aware Cross-Layer MAC Protocol for Cognitive Radio  
Ad-Hoc Networks 

Mansoor N., Islam A.K.M.M., Zareei M., Vargas-Rosales C. 
Article 

This paper proposes a spectRum Aware cRoss-layEr (RARE) medium access control protocol for 
cognitive radio ad-hoc networks. The RARE protocol initially splits the network into clusters, where 
cluster formation is defined as maximum edge biclique problem. Besides, in order to maintain the 
integrity of the cluster-based network, super-frame structure, and topology maintenance protocols 
are also presented in this paper. Moreover, RARE also integrates a delay-aware routing protocol, 
where the routing protocol is defined as a weighted graph problem. It is anticipated that clusters in 
RARE adapt themselves dynamically with respect to spectrum availability and nodes mobility. 
Furthermore, the routing protocol in RARE is expected to select stable paths while ensuring faster data 
delivery from a source node to the destination. Simulation is conducted to evaluate the performance 
of the proposed RARE protocol, where it is found that RARE outperforms existing approaches by 
maintaining a lesser number of clusters and a steady number of common channels. The simulation 
results also show that route selection in RARE proves to be more stable with the lowest packet 
transmission delay compared with the other approaches. © 2013 IEEE. 
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Reflections on soccer, sovereignty and the state of exception 

Bar-On T. 
Article 

In this paper, I examine soccer, sovereignty and the state of exception. The paper is a pedagogical tool 
for undergraduate students in order for them to learn about sovereignty and the ‘state of exception’ 
through soccer, the world’s most popular sport. I begin by examining differing conceptions of 
sovereignty and the state of exception. I then highlight the fate of soccer under various states of 
exception. I focus on Pinochet’s Chile, but also provide examples from the Argentinean military junta, 
Nazi Germany and El-Sisi’s Egypt. I then reflect about soccer, sovereignty, and the state of exception 
in relation to Fédération Internationale de Football Association. I offer concluding remarks about 
soccer and states of exception. I argue that states of exception are in theory opportunities for change 
because they expose the naked aggression of states, but in practice they represent a danger for soccer 
players, fans and democracy. © 2016 Informa UK Limited, trading as Taylor & Francis Group. 
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Relationship quality as an antecedent of customer relationship proneness:  
A cross-cultural study between Spain and Mexico 

Olavarría-Jaraba A., Cambra-Fierro J.J., Centeno E., Vázquez-Carrasco R. 
Article 

Key factors, such as globalization and the development of information technologies, have forced some 
firms to change their approach to customer relationship management, particularly within the new 
competitive framework of online channels. In this context, customer relationship proneness may guide 
relationship quality (RQ) by keeping commercial relations alive. This research proposes and examines 
a conceptual model using a comprehensive management approach that includes market orientation 
(MO), knowledge management (KM), and perceived relationship investment (PRI) as perceived by 
customers, which, when available, enhance RQ in an online context. To the best of our knowledge, this 
study is the first to investigate the effect of RQ on CRP, making a unique contribution to better 
understanding the continuity of customer–firm relationships. The proposed conceptual model is tested 
in two different cultures and economic stages, providing relevant insights on the cross-cultural 
relationship marketing literature. Survey questionnaires are administered to a sample of Spanish and 
Mexican banking customers, and structural equation modeling, using partial least squares, is used to 
analyze the data collected. The results show that, in both countries, CRP is significantly influenced by 
RQ, while PRI should be considered when improving the quality of customer relationships. However, 
intangible aspects (such as the level of MO or KM) seem to be relevant in more mature, competitive 
markets whose customers show a higher level of LTO. In terms of practical applications, banks must 
recognize that customers give different priorities to different capabilities and resources based on their 
perceptions of the RQ. Hence, banks should give clear priorities to commercial strategies aimed at 
improving RQ. Implications of the results are discussed, and future research avenues suggested. © 
2018 Elsevier Ltd 
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Relevant competences in public accounting and Finance: Is there a consensus 
among employers, professors and students? [Competencias relevantes en 

contaduría pública y finanzas: ¿existe consenso entre empleadores, profesores 
y estudiantes?] 

Del Corte J.M., Martínez G.M.F. 
Article 

This article intends to analyze what competences are relevant for the adequate professional 
performance of the Public Accounting and Finances (CPA) from the perspective of the market -
employers- and the university -professors and students-, and verify to what extent there is agreement. 
To achieve this objective, a quantitative investigation based on an online survey was made. Afterwards, 
a qualitative research based on a focus group was conducted. The collected information was analyzed 
with the support of the SPSS and NVivo program, respectively. The obtained evidence shows the 
existence of a general consensus on the major importance of values, ethics and attitudes, above skills 
and, primarily, above knowledge. However, some significant differences that reveal certain deviations 
between university education and labor market requirements were identified. That is why this article 
advises of the need to align in greater measure the academic education with the demands and 
requirements of the working market by increasing the approach between universities and business 
fields, as well as putting major effort in the students' self-sufficient learning processes. © 2018 
Universidad Nacional Autónoma de México, Facultad de Contaduría y Administración. 
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Replicating a learning organisation model in Spanish schools 

Gil A.J., Carrillo F.J., Fonseca-Pedrero E. 
Article 

This paper aims to identify a learning organisation (LO) model suitable for educational contexts and to 
test it in Spanish schools. Garvin's basic dimensions LO model was selected and adapted to the Spanish 
language and context through a questionnaire to be applied to a randomised sample of 17 educational 
centres from primary through high school. Two hypotheses were drawn vis-à-vis such basic 
dimensions: first, that no significant differences with regard to LO scores would be observed between 
different school levels; second, that no significant differences would be observed between different 
management roles. Results suggest a substantial learning culture might be in place. Regarding both 
hypotheses, no grounds have been provided to fully reject or confirm. However, significant differences 
have been found, mainly in aspects of leadership, both in H1 and H2. Overall, the study results stress 
the applicability of the general LO model to educational organisations. © 2018 Inderscience 
Enterprises Ltd. 

Gil A.J., Carrillo F.J., Fonseca-Pedrero E., (2018). Replicating a learning organisation model in Spanish schools. International 
Journal of Learning and Change, Vol. 10, pp. 279-299. ISSN: 17402875



Research management systems: Systematic mapping of literature (2007-2017) 

Velásquez-Durán A., Ramírez Montoya M.S. 
Article 

Research management in relation to Research and Development (R & D) has found a comprehensive 
and powerful tool in the Current Research Information System (CRIS). Publications on the subject are 
still emerging, so knowing what research has been done and its contributions presents an opportunity 
to build theoretical and reference frameworks, and to identify gaps and potential opportunities for 
future developments in information technology. Various articles covering these systems were analyzed 
with the objective of identifying the research areas, countries and institutions in which they were 
published, as well as their research approaches, contributions and topics covered. A systematic 
mapping of literature was carried out, which included 33 articles published on Web of Science (WoS) 
and Scopus, from 2007 to 2017. To ensure valid results, the evaluation guide for researchers was used 
during for the design and review phases of the systematic mapping studies, as well as the 
corresponding evaluation rubric; in addition, a strategy to define direct decision rules on how to 
classify an article based on the results of evaluations of multiple researchers was adopted. The findings 
show that the main research areas are Information Science & Library Science and Computer Science; 
the largest concentration of publications is found in Europe; research focuses on Evaluation Research; 
contributions are oriented to create processes and models, and to describe the applications and uses 
of CRIS. It is concluded that there are areas of opportunity for the development of research in this area, 
such as the expansion of the research areas in which it is used, the possibilities of collaboration, sharing 
and exchange at a global level, and the coverage towards integration issues with open access. © 
Advanced Science Engineering Information Technology. 2018. 
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Retailer's Joint Ordering, Pricing, and Preservation Technology Investment 
Policies for a Deteriorating Item under Permissible Delay in Payments 

Mishra U., Tijerina-Aguilera J., Tiwari S., Cárdenas-Barrón L.E. 
Article 

This article develops an inventory model for deteriorating items with controllable deterioration rate 
(by using preservation technology) under trade credit policy. As in practical scenarios the demand of 
an item is directly associated with its selling price, keeping this in mind, it is assumed to be a price 
dependent demand. The main objective of the inventory model is to determine jointly the optimal 
ordering, pricing, and preservation technology investment policies for retailer so that the total profit 
is maximized. The effects of key parameters on optimal solution are studied through a sensitivity 
analysis with the aim of examining the behavior of the inventory model with controllable deterioration 
under the permissible delay in payments. © 2018 Umakanta Mishra et al. 
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Retailing Laboratory: Delivering Skills Through Experiential Learning 

Franco Valdez A.D., Valdez Cervantes A. 
Article 

Building from a theoretical foundation of active learning, this article describes how using a retail 
laboratory in an educational curriculum can benefit both students and strategic partners. Students 
work alongside strategic partners, and the retail laboratory enables them to probe and design novel 
retailing strategies, such as launching new merchandise and designing store formats and layouts. This 
innovative approach to teaching marketing and retailing helps instructors focus the overall learning 
process, achieved through experiential learning. The empirical results affirm its effectiveness for 
maintaining student satisfaction and motivation, increasing student learning interest and learning 
value, and promoting skills required by recruiters. That is, engaging students in real-life projects helps 
them build business capabilities, including critical thinking and analytical and decision-making skills. © 
2018, © The Author(s) 2018. 
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Review of FastTest: A Platform for Adaptive Testing 

Sahin A., Hurtado Grooscors H.A., Góngora-Cortés J.J. 
Article 

Computerized adaptive tests (CATs) have received wider attention throughout the world in recent 
years mainly because they provide their users with higher precision in examinee ability estimation with 
less items by the help of the sound psychometric principals they are based on. The recent attention 
necessitates the need for platforms on which CATs can be developed, piloted and administered 
flawlessly. In this article, FastTest, a platform specifically designed to facilitate the development and 
delivery of CATs, will be reviewed. This review article begins by describing the functionality available 
in FastTest, with a focus on adaptive testing functionality and related psychometrics. Then, two 
examples of FastTest being used to develop and deliver CATs–which demonstrate that CAT is feasible 
for many organizations–will be discussed. © 2018, © 2018 Taylor & Francis. 
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Rheology, acceptability and texture of wheat flour tortillas supplemented  
with soybean residue 

Montemayor-Mora G., Hernández-Reyes K.E., Heredia-Olea E., Pérez-Carrillo E.,  
Chew-Guevara A.A., Serna-Saldívar S.O. 

Article 

Dry soybean (Glycine max) residue (SBR) is a byproduct rich in dietary fibre and protein with high levels 
of essential amino acids. The effects due to the substitution of refined wheat flour with 5% or 10% SBR 
in dough rheology and hot-press tortilla texture, dimensions, colour, protein and dietary fibre contents 
were studied. Substitution of 10% SBR improved flour in terms of gluten strength and sedimentation 
without significantly affecting dough hardness, cohesiveness, adhesiveness, and extensibility. The 
dimensions, colour and sensory acceptance of the supplemented tortillas were not affected by the 
addition of the SBR. The 10% SBR tortillas contained 1.77 times more insoluble dietary fibre, protein 
content of 9.3%, in vitro protein digestibility of 84% and protein digestibility corrected amino acid score 
(PDCAAS) of 52.63%. Results indicated that wheat flour tortillas with 10% SBR an excellent alternative 
to regular counterparts owing to their higher dietary fibre and protein quantity and quality. © 2018, 
Association of Food Scientists & Technologists (India). 
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Risk factors associated with the violent behavior of young people in Mexico 
[Factores de riesgo asociados a la conducta violenta de los jóvenes en México] 

Torres G.L.M., Gaytán E.A.A. 
Article 

Using Ecopred 2014 (Encuesta de Cohesión Social para la Prevención de la Violencia y la Delincuencia), 
this paper studies the risk factors that are associated with the violent behavior of young people aged 
14 to 18 years in Mexico. We find two main categories of risk factors that are correlated with the 
violent acts of shouting, hitting objects, hitting people, carrying weapons or being arrested in which 
young people participate: 1) factors related to addictions (drugs or alcohol) and 2) violence at home 
or in the immediate environment (violence generates violence). More serious acts of violence (carrying 
weapons or being arrested) are more correlated with addiction-related factors, while less severe acts 
of violence (shouting, hitting objects, or hitting people) are correlated with both addiction-related 
factors and violence in the environmental factors. © 2018, Universidad de los Andes, Facultad de 
Economia. All rights reserved. 
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Risk stratification of patients with current generation continuous-flow left 
ventricular assist devices being bridged to heart transplantation 

Guha A., Nguyen D., Cruz-Solbes A.S., Amione-Guerra J., Schutt R.C., Bhimaraj A., Trachtenberg B.H., 
Park M.H., Graviss E.A., Gaber O., Suarez E., Montane E., Torre-Amione G., Estep J.D. 

Article 

Patients bridged to transplant (BTT) with continuous-flow left ventricular assist devices (CF-LVADs) 
have increased in the past decade. Decision support tools for these patients are limited. We developed 
a risk score to estimate prognosis and guide decision-making. We included heart transplant recipients 
bridged with CF-LVADs from the United Network for Organ Sharing (UNOS) database and divided them 
into development (2,522 patients) and validation cohorts (1,681 patients). Univariate and multivariate 
Cox proportional hazards models were performed. Variables that independently predicted outcomes 
(age, African American race, recipient body mass index [BMI], intravenous [IV] antibiotic use, 
pretransplant dialysis, and total bilirubin) were assigned weight using linear transformation, and risk 
scores were derived. Patients were grouped by predicted posttransplant mortality: low risk (≤ 38 
points), medium risk (38-41 points), and high risk (≥ 42 points). We performed Cox proportional 
hazards analysis on wait-listed CFLVAD patients who were not transplanted. Score significantly 
discriminated survival among the groups in the development cohort (6.7, 12.9, 20.7; p = 0.001), 
validation cohort (6.4, 10.1, 13.6; p < 0.001), and ambulatory cohort (6.4, 11.5, 17.2; p < 0.001). We 
derived a left ventricular assist device (LVAD) BTT risk score that effectively identifies CF-LVAD patients 
who are at higher risk for worse outcomes after heart transplant. This score may help physicians weigh 
the risks of transplantation in patients with CF-LVAD. © 2017 by the ASAIO. 
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Roadmapping towards sustainability proficiency in engineering education 

Rodriguez-Andara A., Río-Belver R.M., Rodríguez-Salvador M., Lezama-Nicolás R. 
Article 

Purpose: The purpose of this paper is to deliver a roadmap that displays pathways to develop 
sustainability skills in the engineering curricula. Design/methodology/approach: The selected 
approach to enrich engineering students with sustainability skills was active learning methodologies. 
First, a survey was carried out on a sample of 189 students to test the current sustainability literacy 
and determine the roadmap starting point. Next, a scientometric study regarding active learning 
methodologies was executed. A total of 2,885 articles and conference proceedings from the period 
2013-2016 were retrieved from the Web of Science database. The records were then imported into 
text mining software to undergo a term clumping process. Annual knowledge clusters based on key 
terms were outputted. Finally, a roadmap was created by experts based on the annual knowledge 
clusters. Findings: Four annual pathways were created along the roadmap to develop sustainability 
skills during the four-year college course in engineering. The first consisted on promoting a recycling 
campaign through a circular economy. The second aimed at creating educational videos regarding 
sustainability. The third reinforced reasoning and argumentative skills by preparing a debate on 
environmental issues. The last path assumed that the student is working in internship programs and 
prepared him/her to apply environmental management models to solve sustainability issues within 
the company. Research limitations/implications: Roadmaps should be updated approximately every 
two years to reflect novelty. The proposed methodology shows an easy way to create them. Practical 
implications: Results from this paper, as well as the proposed methodology, can be applied to any 
organization forming individuals: from primary school education to employee training programs in 
organizations. Social implications: The development of sustainability skills has a direct, positive impact 
on professional decision-making and, ultimately, on the environment. Originality/value: This paper 
presents a roadmapping process to develop sustainability competences throughout engineering 
college education. © 2018, Emerald Publishing Limited. 
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Robotic platform for teaching maths in junior high school 

Lopez-Caudana E., Ponce P., Cervera L., Iza S., Mazon N. 
Article 

This paper describes a structured methodology to improve the attention in math classes based on a 
NAO robot. Although there are several papers that use NAO as a social robot, this paper goes further 
integrating the robot inside the classes as well as an assistive tool to support the teachers. A 
multidisciplinary work was implemented with the junior high school in which the NAO robot was used. 
Two focus groups were established for the study. One of them use the robot during the classes and 
the other one was running the classes in conventional manner. A comparison about the students’ 
attention was conducted to validate the proposed methodology. The results show that the level of 
attention and motivation were improved. © 2017, Springer-Verlag France. 
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Safety, efficacy and refractive outcomes of LASIK surgery in patients  
aged 65 or older 

López-Montemayor P., Valdez-García J.E., Loya-García D., Hernandez-Camarena J.C. 
Article 

Purpose: Report on the safety, efficiency and refractive outcomes of LASIK surgery in patients aged 65 
or older. Methods: This study includes a case series of patients ≥65 years that underwent corneal 
refractive surgery during the period June 2010 to June 2015 at Hospital Zambrano Hellion, Monterrey, 
Mexico. Inclusion criteria were normal topography, central corneal thickness >500 μm, preoperative 
manifest refraction spherical equivalent (MRSE) up to −8.5 D and +6.0 D, cylinder up to −6.0 D, CDVA 
of 20/25 or better and with no other ocular pathology. Results: A total of 44 eyes (24 patients) were 
included. Mean age was 67.2 ± 2.1 years (range 65–80), with mean follow-up of 12.2 ± 1.3 months. 
Conventional LASIK was performed in 20 patients (group 1, 36 eyes) to improve UDVA (10 eyes myopic 
LASIK and 26 eyes hyperopic LASIK) and presbyopic LASIK (monovision) in 4 patients (group 2, 8 eyes) 
to restore near-vision performance. Preoperative MRSE group 1 was myopic: −2.79 ± 1.88 D; hyperopic 
+2.19 ± 1.88 D; and +2.10 ± 0.87 D in group 2. Preoperative UDVA in group 1 was 0.67 ± 0.30 LogMAR; 
0.46 ± 0.18 LogMAR; and Jaeger ≥4 in 90% in group 2. Postoperative MRSE: −0.29 ± 0.86 D (myopic 
LASIK) (p < 0.001), +0.34 ± 0.62 D (hyperopic LASIK) (p < 0.001) and −1.25 ± 0.59 D (non-dominant eye) 
in presbyopic LASIK. Postoperative UDVA in myopic LASIK was 0.15 ± 0.30 (p = 0.001) and 0.11 ± 0.11 
(p < 0.001) for hyperopic LASIK. In group 2, binocular UDVA was 0.16 ± 0.17 (p = 0.12) and UNVA was 
≥J2 in 100% of the patients. Conclusion: Even though elder patients may present greater LASIK 
restrictions due to lens and other ocular age-related changes, patients ≥65 years that were candidates 
for conventional and presbyopic LASIK showed satisfactory and safe refractive and visual outcomes. © 
2017, Springer Science+Business Media B.V. 
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School violence in Michoacán and Nuevo León, a situated diagnosis for 
promoting safe schools in basic-level education [Violencia escolar en 

Michoacán y Nuevo León, un diagnóstico situado para promover escuelas 
seguras en educación básica] 

Reyes-Angona S., Paredes S.G., Fernández-Cárdenas J.M. 
Article 

The complexity of the phenomenon of violence in schools calls for programs oriented toward a 
comprehensive improvement of the living environment. This study presents an exploratory diagnosis 
of coexistence in ten schools in two states of the Mexican Republic: Michoacán and Nuevo León. A 
quantitative analysis of a diagnostic questionnaire on violence administered to 1,950 students is 
combined with a qualitative analysis of 50 in-depth interviews with students, teachers, and school 
directors. The results make it possible to understand the phenomenon in a situated manner, recognize 
invisible forms of violence, and inform models for future intervention based on a more participatory 
approach. © 2018, Revista Electrónica de Investigación Educativa. 
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Screening of major phenolics and antioxidant activities in teosinte populations 
and modern maize types 

Zavala-López M., López-Tavera E., Figueroa-Cárdenas J.D.D., Serna-Saldívar S.O., García-Lara S. 
Article 

Teosinte is the wild ancestor of modern maize. It has served as a study model of evolutionary processes 
and even more as a potential source of genomic variation to introgress maize varieties suitable for 
both food and feed. Although some metabolites have been studied in teosinte, little is known about 
its secondary metabolites like phenolic compounds. To evaluate the diversity present in teosinte, 22 
different teosinte varieties were used to extract and quantify soluble and bound total and specific 
phenolic compounds by HPLC-PDA, respectively. Also, their antioxidant bioactivities were evaluated. 
Kernel biophysical parameters showed significant differences among the different teosinte varieties. 
Teosinte's phenolic profile showed that p-coumaric acid was the predominant phenolic acid form with 
soluble concentrations around 17 μg/gdw to 31 μg/gdw whereas concentrations of bound ranged from 
215 to 238 μg/gdw in all varieties. Teosinte's antioxidant capacities were higher for bound phenolics 
with values ranging from 50 to 82 mmolTE/100gdw compared to only 7 to 17 mmolTE/100gdw 
observed in commercial maize. The diversity found in phenolic content and potential bioactivity of 
teosinte could serve as a platform for the development of new breeding programs into high 
performance modern maize with distinct nutraceutical potential. © 2017 Elsevier Ltd 
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Self-Assembly Behavior of Amphiphilic Janus Dendrimers in Water: A Combined 
Experimental and Coarse-Grained Molecular Dynamics Simulation Approach 

Elizondo-García M.E., Márquez-Miranda V., Araya-Durán I., Valencia-Gallegos J.A., González-Nilo F.D. 
Article 

Amphiphilic Janus dendrimers (JDs) are repetitively branched molecules with hydrophilic and 
hydrophobic components that self-assemble in water to form a variety of morphologies, including 
vesicles analogous to liposomes with potential pharmaceutical and medical application. To date, the 
self-assembly of JDs has not been fully investigated thus it is important to gain insight into its 
mechanism and dependence on JDs’ molecular structure. In this study, the aggregation behavior in 
water of a second-generation bis-MPA JD was evaluated using experimental and computational 
methods. Dispersions of JDs in water were carried out using the thin-film hydration and ethanol 
injection methods. Resulting assemblies were characterized by dynamic light scattering, confocal 
microscopy, and atomic force microscopy. Furthermore, a coarse-grained molecular dynamics (CG-
MD) simulation was performed to study the mechanism of JDs aggregation. The obtaining of 
assemblies in water with no interdigitated bilayers was confirmed by the experimental 
characterization and CG-MD simulation. Assemblies with dendrimersome characteristics were 
obtained using the ethanol injection method. The results of this study establish a relationship between 
the molecular structure of the JD and the properties of its aggregates in water. Thus, our findings could 
be relevant for the design of novel JDs with tailored assemblies suitable for drug delivery systems. © 
2018 by the authors. 
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SENER, pioneer in the implementation of the BIM methodology applied to 
infrastructures [Senser pionera en la implementación de metodología BIM 

aplicada a infraestructuras] 

Linda B., Ainara D. 
Article 

With more than 10 years' experience in BIM methodology, SENER Group talks about this methodology 
advantages when applied to civil infrastructure projects, showing Metro Line 3 in Guada-lajara 
(Mexico) as an example. Among other benefits, BIM has allowed them to maintain a greater design 
coherence; savings in time and cost; higher control of risks and preventive actions; improve-ments in 
collaborative work and communications between disciplines and other agents; complete integration 
of all disciplines under a single working method and information exchange platform; and 
improvements in analysis and decisionmaking ability, as well as in the overall control of the project, 
thus guaranteeing the highest quality in their final product. © 2018 Revista de Obras Publicas. All rights 
reserved. 
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Sequentially multiplexed amperometry for electrochemical biosensors 

Wu D., Rios-Aguirre D., Chounlakone M., Camacho-Leon S., Voldman J. 
Article 

Multiplexed electrochemical biosensors are intriguing due to their capability to permit high-
throughput and low-cost assays. While commercial single-chip potentiostats are one promising 
approach for rapidly prototyping portable and low-cost electrochemical biosensors, it is still 
challenging to utilize them to achieve parallel multiplexing due to the limited resources integrated onto 
the chips. In this paper, we provide a methodology for incorporating multiplexing into commercial 
single-chip potentiostats by using a sequential architecture. In the sequential architecture, the 
multiplexed biosensors are interfaced to the single-chip potentiostat via single-pole single-throw 
switches, and the measurements alternate across the sensors. We build analytical and finite element 
models to investigate the behavior of the sensors, particularly when they are disconnected from the 
potentiostat, and find that we can take advantage of the dynamics of the sensors to achieve improved 
sensitivity over conventional chronoamperometry. We also investigate and compare different 
strategies to interface the multiplexed sensors to the single-chip potentiostat. Using the proposed 
multiplexing architecture, we demonstrate the implementation of 16-fold multiplexed amperometry, 
which is validated using ferricyanide measurement. Finally, the sequential multiplexing methodology 
is applied to a multiplexed bead-based electronic enzyme-linked immunosorbent assays of human 
interleukin-6. © 2018 Elsevier B.V. 
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Sex specific function of epithelial STAT3 signaling in pathogenesis of K-ras 
mutant lung cancer 

Caetano M.S., Hassane M., Van H.T., Bugarin E., Cumpian A.M., McDowell C.L., Cavazos C.G.,  
Zhang H., Deng S., Diao L., Wang J., Evans S.E., Behrens C., Wistuba I.I., Fuqua S.A.W., Lin H.,  

Stabile L.P., Watowich S.S., Kadara H., Moghaddam S.J. 
Article 

Lung adenocarcinomas (LUADs) with mutations in the K-ras oncogene display dismal prognosis. 
Proinflammatory and immunomodulatory events that drive development of K-ras mutant LUAD are 
poorly understood. Here, we develop a lung epithelial specific K-ras mutant/Stat3 conditional knockout 
(LR/Stat3Δ/Δ) mouse model. Epithelial Stat3 deletion results in intriguing sex-associated discrepancies; 
K-ras mutant tumors are decreased in female LR/Stat3Δ/Δ mice whereas tumor burdens are increased 
in males. RNA-sequencing and tumor microenvironment (TME) analysis demonstrate increased anti-
tumor immune responses following Stat3 deletion in females and, conversely, elevated pro-tumor 
immune pathways in males. While IL-6 blockade in male LR/Stat3Δ/Δ mice reduces lung tumorigenesis, 
inhibition of estrogen receptor signaling in female mice augments K-ras mutant oncogenesis and 
reprograms lung TME toward a pro-tumor phenotype. Our data underscore a critical sex-specific role 
for epithelial Stat3 signaling in K-ras mutant LUAD, thus paving the way for developing personalized 
(e.g. sex-based) immunotherapeutic strategies for this fatal disease. © 2018, The Author(s). 
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Shall we stay, or shall we switch? Continued anti-VEGF therapy versus early 
switch to dexamethasone implant in refractory diabetic macular edema 

Busch C., Zur D., Fraser-Bell S., Laíns I., Santos A.R., Lupidi M., Cagini C., Gabrielle P.-H., Couturier A., 
Mané-Tauty V., Giancipoli E., Ricci G.D.A., Cebeci Z., Rodríguez-Valdés P.J., Chaikitmongkol V., 

Amphornphruet A., Hindi I., Agrawal K., Chhablan 
Article 

Aims: To compare functional and anatomical outcomes of continued anti-vascular endothelial growth 
factor (VEGF) therapy versus dexamethasone (DEX) implant in eyes with refractory diabetic macular 
edema (DME) after three initial anti-VEGF injections in a real-world setting. Methods: To be included 
in this retrospective multicenter, case–control study, eyes were required: (1) to present with early 
refractory DME, as defined by visual acuity (VA) gain ≤ 5 letters or reduction in central subfield 
thickness (CST) ≤ 20%, after a loading phase of anti-VEGF therapy (three monthly injections) and (2) to 
treat further with (a) anti-VEGF therapy or (b) DEX implant. Main outcome measures were change in 
visual acuity (VA) and central subfield thickness (CST) at 12 months. Due to imbalanced baseline 
characteristics, a matched anti-VEGF group was formed by only keeping eyes with similar baseline 
characteristics as those in the DEX group. Results: A total of 110 eyes from 105 patients were included 
(anti-VEGF group: 72 eyes, DEX group: 38 eyes). Mean change in VA at 12 months was − 0.4 ± 10.8 
letters (anti-VEGF group), and + 6.1 ± 10.6 letters (DEX group) (P = 0.004). Over the same period, mean 
change in CST was + 18.3 ± 145.9 µm (anti-VEGF group) and − 92.8 ± 173.6 µm (DEX group) (P < 0.001). 
Eyes in the DEX group were more likely to gain ≥ 10 letters (OR 3.71, 95% CI 1.19–11.61, P = 0.024) at 
month 12. Conclusions: In a real-world setting, eyes with DME considered refractory to anti-VEGF 
therapy after three monthly injections which were switched to DEX implant and had better visual and 
anatomical outcomes at 12 months than those that continued treatment with anti-VEGF therapy. © 
2018, Springer-Verlag Italia S.r.l., part of Springer Nature. 
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Short anagen syndrome: Case series and literature review 

Oberlin K.E., Maddy A.J., Martínez-Velasco M.A., Vázquez-Herrera N.E., Schachner L.A., Tosti A. 
Article 

Background/Objectives: Short anagen syndrome is a hair cycle disorder usually diagnosed in early 
childhood and characterized by short hair length due to short duration of the anagen phase. The 
objective was to review the presentation and demographic characteristics of short anagen syndrome 
and compare them with the most common differential diagnosis, loose anagen syndrome. Methods: 
A retrospective review of eight children with short anagen syndrome was performed at the University 
of Miami Outpatient Dermatology Clinic. Results: The diagnosis of short anagen syndrome was 
confirmed according to clinical findings and characteristic short telogen hairs with pointed tips on the 
hair pull test. Conclusion: This is the largest reported clinical series of short anagen syndrome thus far 
in the literature. © 2018 Wiley Periodicals, Inc. 
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Shunt resistance and saturation current determination in CdTe and CIGS  
solar cells. Part 2: Application to experimental IV measurements  

and comparison with other methods 

Rangel-Kuoppa V.-T., Albor-Aguilera M.-D.-L., Hérnandez-Vásquez C., Flores-Márquez J.-M., Jiménez-
Olarte D., Sastré-Hernández J., González-Trujillo M.-A., Contreras-Puente G.-S. 

Article 

In this Part 2 of this series of articles, the procedure proposed in Part 1, namely a new parameter 
extraction technique of the shunt resistance (R sh) and saturation current (I sat) of a current-voltage 
(I-V) measurement of a solar cell, within the one-diode model, is applied to CdS-CdTe and CIGS-CdS 
solar cells. First, the Cheung method is used to obtain the series resistance (R s) and the ideality factor 
n. Afterwards, procedures A and B proposed in Part 1 are used to obtain R sh and I sat. The procedure 
is compared with two other commonly used procedures. Better accuracy on the simulated I-V curves 
used with the parameters extracted by our method is obtained. Also, the integral percentage errors 
from the simulated I-V curves using the method proposed in this study are one order of magnitude 
smaller compared with the integral percentage errors using the other two methods. © 2018 IOP 
Publishing Ltd. 
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Silastic band erosion in the bypassed stomach after Fobi-Pouch operation  
for obesity: Case report 

Franco-Martínez A.M., Guraieb-Trueba M., Castañeda-Sepúlveda R., Flores-Villalba E.A.,  
Rojas-Méndez J. 

Article 

Introduction: Worldwide, one of the most commonly performed bariatric surgeries is the laparoscopic 
Roux-en-Y gastric bypass (LRYGP). Access to the bypassed stomach in patients who have undergone 
this procedure, for evaluation and/or management in different clinical situations remains a challenge 
for the physician. In order to facilitate the entrance to the gastric remnant, a silastic marker is left in 
place during the Fobi-Pouch operation, a modified laparoscopic gastric bypass surgery technique. 
Presentation of case: We present the case of a 56-year old female who presented 10 years after a Fobi-
pouch operation, complaining of severe upper gastrointestinal bleeding. An enteroscopy revealed 
several marginal ulcers and erosion of the silastic ring marker in the excluded stomach. A partial gastric 
sleeve resection including the silastic ring was performed without any complications, preventing 
further bleeding due to the eroded ring. Discussion: Physicians must be familiarized with the different 
bariatric procedures in order to associate the patient's symptomatology and possible surgery-related 
complications. Gastric ulceration and bleeding related to the presence of a foreign body have been 
previously described; however, to the best of our knowledge this is the first article reporting the 
concomitant erosion and bleeding of the silastic marker in the excluded stomach. Conclusion: Silastic 
marker erosion in the bypassed stomach is a rare but possible complication not reported in the 
literature before. Different approaches for this complication are possible including laparoscopic 
management, with excellent results. © 2018 
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Simple Approach to Reducing Particle Trapping Voltage in Insulator-Based 
Dielectrophoretic Systems 

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

Article 

Insulator-based dielectrophoresis (iDEP) is a microfluidic technique used for particle analysis in a wide 
array of applications. Significant efforts are dedicated to improve iDEP systems by reducing voltage 
requirements. This study assesses how the performance of an iDEP system, in terms of particle 
trapping, depends on the number of insulating obstacles longitudinally present in the microchannel. 
In analogy with Kirchhoff's loop rule, iDEP systems were analyzed as a series combination of electrical 
resistances, where the equivalent resistance of the post array is composed by a number of individual 
resistors (columns of insulating posts). It was predicted by the COMSOL model, and later confirmed by 
experimental results, that reducing the number of columns of insulating posts significantly affects the 
electric field distribution, decreasing the required voltage to dielectrophoretically trap particles within 
the post array. As an application, it was demonstrated that decreasing the number of columns in the 
post array allows for the dielectrophoretic trapping of nanometer-scale particles at voltages well below 
those reported in previous similar iDEP systems. These findings illustrate how the iDEP channel 
configuration can be customized for specific applications. © 2018 American Chemical Society. 
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Simulating para-Fermi oscillators 

Huerta Alderete C., Rodríguez-Lara B.M. 
Article 

Quantum mechanics allows for a consistent formulation of particles that are neither bosons nor 
fermions. These para-particles are rather indiscernible in nature. Recently, we showed that strong 
coupling between a qubit and two field modes is required to simulate even order para-Bose oscillators. 
Here, we show that finite-dimensional representations of even order para-Fermi oscillators are 
feasible of quantum simulation under weak coupling. This opens the door to their potential 
implementation in different contemporaneous quantum electrodynamics platforms. We emphasize 
the intrinsic value of para-particles for the quantum state engineering of bichromatic field modes. In 
particular, we demonstrate that binomial two field mode states result from the evolution of para-Fermi 
vacuum states in the quantum simulation of these oscillators. © 2018, The Author(s). 
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Simulation of mono-PEGylated lysozyme separation in heparin affinity 
chromatography using a general rate model 

Mejía-Manzano L.A., Sandoval G., Lienqueo M.E., Moisset P., Rito-Palomares M., Asenjo J.A. 
Article 

BACKGROUND: The bioavailability of therapeutic proteins is improved through PEGylation. This 
chemical modification involves the production of isomers with different numbers and sites of attached 
PEG chains, which are difficult to separate efficiently. Their purification with chromatography requires 
an understanding of the operation and the evaluation of different operational conditions. The General 
Rate Model (GRM) was applied for modelling the linear salt gradient elution of mono-PEGylated and 
native lysozyme in Heparin Affinity Chromatography (HAC) considering mass balance equations for 
proteins in the bulk-fluid phase, in the particle phase and the kinetic adsorption. RESULTS: The model 
was able to simulate the individual proteins and the separation of these in a PEGylation reaction using 
as proof-of-concept a mono-PEGylated and native lysozyme mixture under changes of operational 
parameters such as the gradient length (5, 13, 25 column volumes) and flow (0.8 and 1.2 mL min-1) 
with a relative error in retention times of less than 6% and correlation coefficients greater than 0.78. 
CONCLUSION: Simulation of the elution curves of PEGylated lysozyme in HAC was performed in this 
work and the diverse information generated by the model is explained through the physicochemical 
protein properties. This simulation represents a tool for optimization, prediction and future scale-up 
of PEGylated proteins purification, which would reduce the investment in time and resources to test 
several operating conditions. © 2017 Society of Chemical Industry. © 2017 Society of Chemical 
Industry 
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Single-point incremental forming of two biocompatible polymers:  
An insight into their thermal and structural properties 

Lozano-Sánchez L.M., Bagudanch I., Sustaita A.O., Iturbe-Ek J., Elizalde L.E., Garcia-Romeu M.L.,  
Elías-Zúñiga A. 

Article 

Sheets of polycaprolactone (PCL) and ultra-high molecular weight polyethylene (UHMWPE) were 
fabricated and shaped by the Single-Point Incremental Forming process (SPIF). The performance of 
these biocompatible polymers in SPIF was assessed through the variation of four main parameters: the 
diameter of the forming tool, the spindle speed, the feed rate, and the step size based on a Box-
Behnken design of experiments of four variables and three levels. The design of experiments allowed 
us to identify the parameters that most affect the forming of PCL and UHMWPE. The study was 
completed by means of a deep characterization of the thermal and structural properties of both 
polymers. These properties were correlated to the performance of the polymers observed in SPIF, and 
it was found that the polymer chains are oriented as a consequence of the SPIF processing. Moreover, 
by X-ray diffraction it was proved that polymer chains behave differently on each surface of the 
fabricated parts, since the chains on the surface in contact with the forming tool are oriented 
horizontally, while on the opposite surface they are oriented in the vertical direction. The unit cell of 
UHMWPE is distorted, passing from an orthorhombic cell to a monoclinic due to the slippage between 
crystallites. This slippage between crystallites was observed in both PCL and UHMWPE, and was 
identified as an alpha star thermal transition located in the rubbery region between the glass transition 
and the melting point of each polymer. © 2018 by the authors. 
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Size-dependent electrical and thermal conductivities of electro-mechanically-
spun glassy carbon wires 

Ferrer-Argemi L., Aliabadi E.S., Cisquella-Serra A., Salazar A., Madou M., Lee J. 
Article 

While electrical and thermal properties of glassy carbon are critical to performance metrics and 
fabrication processes of various carbon-based electronic and sensing devices, their size and process 
dependencies remain unclear due to limited experimental reports. In particular, the thermal 
conductivity of glassy carbon has received very little attention. Here, we have simultaneously 
characterized the electrical and thermal conductivities of individual glassy carbon wires (GCWs) using 
controlled electro-mechanical-spinning and electrical-resistance thermometry techniques. Despite the 
lack of electron or phonon boundary scattering, the GCW electrical conductivity varies from 477 to 
18,100 S/m and its thermal conductivity varies from 0.7 to 4 Wm−1K−1 at room temperature, and 
these variations present no direct correlations with the GCW's diameter (630 nm - 3.5 μm), length (28–
220 μm) or composition. We have identified empirical correlation fits with a volume change ratio that 
is induced by the carbonization process and we attribute the electrical and thermal conductivity 
variations to strain-driven volumetric changes in porosity and structural order. The experimental 
findings of this work enable precise understanding of electrical and thermal transport phenomena in 
glassy carbon and support developments of carbon-based micro-electro-mechanical systems for 
advanced electronic and sensing applications. © 2018 Elsevier Ltd 
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Smilax aristolochiifolia root extract and its compounds chlorogenic acid  
and astilbin inhibit the activity of α -Amylase and α -Glucosidase Enzymes 

Pérez-Nájera V.C., Gutiérrez-Uribe J.A., Antunes-Ricardo M., Hidalgo-Figueroa S.,  
Del-Toro-Sánchez C.L., Salazar-Olivo L.A., Lugo-Cervantes E. 

Article 

Regulating activities of α-amylase and α-glucosidase through the use of specific inhibitors is a main 
strategy for controlling type 2 diabetes. Smilax aristolochiifolia root decoctions are traditionally used 
in Mexico as hypoglycemic and for weight loss, but the active principles and mechanisms underlying 
such putative metabolic effects are yet unknown. Here, we isolated the major bioactive compounds 
from a hydroethanolic extract of S. aristolochiifolia root by fast centrifugal partition chromatography 
and evaluated their effects against pancreatic α-amylase and yeast α-glucosidase. A chlorogenic acid-
rich fraction (CAF) inhibited α-amylase activity with an IC50 value of 59.28 μg/mL in an uncompetitive 
manner and α-glucosidase activity with an IC50 value of 9.27 μg/mL in a noncompetitive mode. Also, 
an astilbin-rich fraction (ABF) inhibited α-glucosidase activity with an IC50 value of 12.30 μg/mL, in a 
noncompetitive manner. CAF inhibition α-amylase was as active as acarbose while both CAF and ABF 
were 50-fold more potent inhibitors of α-glucosidase than acarbose. The molecular docking results of 
chlorogenic acid and astilbin with α-amylase and α-glucosidase enzymes correlated with the inhibition 
mechanisms suggested by enzymatic assays. Our results prove that S. aristolochiifolia roots contain 
chlorogenic acid and astilbin, which inhibit carbohydrates-hydrolyzing enzymes, suggesting a new 
mechanism for the hypoglycemic effect reported for this plant. © 2018 Viridiana Candelaria Pérez-
Nájera et al. 
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Social collaboration software for virtual teams: case studies 

Orta-Castañon P., Urbina-Coronado P., Ahuett-Garza H., Hernández-de-Menéndez M.,  
Morales-Menendez R. 

Article 

The global product development is done by global teams being physical, Virtual Teams or blend in-
between. Millennials are the new engineers and designers that conform Virtual Teams. Virtual Teams 
members interact through various electronic media. Even the social collaboration platforms such as 
Facebook, Skype, Whatsapp, etc are software tools or apps designed to enable social interaction of a 
group of people; these tools facilitate communication, transfer and share images, videos and files, 
organize events or meetings. Furthermore these tools are available in smartphones, tablets and/or 
personal computers in many different operating systems, so they are well known for Millennials 
generation. This article presents case studies of global projects where social collaboration platforms 
solve the communication constraints between students from different countries generating good 
results. © 2017, Springer-Verlag France. 
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Social networks and psychological well-being of college students  
[Redes sociales y bienestar psicológico del estudiante universitario] 

Ureña G.V., Valdivi R.S. 
Article 

Social networks have become an important part of college students' lives. Some authors consider them 
important tools to keep in touch with family and friends, but others have argued that online social 
networks have contributed to a social disconnect. This study explores the possible relationship 
between psychological well-being in young college students and the extent to which they use social 
networks (Facebook). An exploratory qualitative analysis was performed, and 200 students from a 
private university in Mexico were interviewed. The results revealed a negative association between 
the number of hours students spent per day on Facebook and subjective psychological well-being (-
.241) and material well-being (r = -0.192). Furthermore, a positive association (p < .05, .153) was found 
between the number of photos students shared on Facebook and subjective psychological well-being. 
© 2018 Revista Electrónica de Investigación Educativa.Las redes sociales se han convertido en parte 
importante en la vida de los jóvenes universitarios. Algunos autores las consideran herramientas 
significativas para mantener el contacto con la familia y los amigos. Sin embargo, otros autores 
argumentan que las redes sociales en línea han contribuido a la desconexión social. Este estudio 
explora la posible asociación entre el bienestar psicológico de los jóvenes universitarios y la intensidad 
de uso de las redes sociales (Facebook). Se realizó un análisis cuantitativo con alcance exploratorio: se 
entrevistaron 200 estudiantes de una universidad privada en México. Los resultados mostraron una 
asociación negativa entre el número de horas diarias que los estudiantes dedicaron a Facebook y el 
bienestar psicológico subjetivo (-.241) y el bienestar material (r = -0.192). Además, se encontró una 
asociación positiva (p < .05, .153) entre el número de fotos que los estudiantes comparten a través de 
Facebook y el bienestar psicológico subjetivo. © 2018 Revista Electrónica de Investigación Educativa. 
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Social responsibility in a bilateral monopoly with R & D 

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

This note examines social responsibility in a linear bilateral monopoly by incorporating a cost-reducing 
R & D investment and investigates an endogenous timing game. We find that in the presence of R & D, 
the retailer always adopts social responsibility irrespective of the timing of the game, but the 
manufacturer adopts only with its leadership in a sequential game where it can take the first-mover 
advantage. We also show that two sequential choices will be subgame perfect equilibria, but the 
commitment to the social responsibility by manufacturer is a payoff dominance outcome. © 2018, 
Economics Bulletin. 
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Soda intake is directly associated with serum C-reactive protein concentration 
in Mexican women 

Tamez M., Monge A., López-Ridaura R., Fagherazzi G., Rinaldi S., Ortiz-Panozo E., Yunes E.,  
Romieu I., Lajous M. 

Article 

Background: Soda intake is associated with an increased risk of cardiovascular disease. Consumption 
of diet sodas, often considered healthy alternatives to sodas, could also increase the likelihood of 
cardiovascular outcomes. Objective: This study aims to evaluate the relation between soda and diet 
soda and biomarkers of cardiovascular risk. Methods:We conducted a cross-sectional analysis among 
825 Mexicanwomen free of diabetes, cardiovascular disease, and cancer, and for whom serum 
concentrations of C-reactive protein (CRP), C-peptide, adiponectin, and leptin were available. Mean ± 
SD age was 45.9 ± 6.6 y, the majority of women were premenopausal (60.4%), and the prevalence of 
obesity was 35%.We estimated the adjusted percentage differences in biomarkers and 95% CIs by 
performing multiple linear regression models comparing categories of consumption for soda and diet 
soda adjusting for age, family history of heart disease, menopause, menopausal hormone therapy, 
socioeconomic status, region, smoking, physical activity, alcohol intake, and dietary patterns. Results: 
In the entire study sample we observed a 50% higher serum CRP concentration in women in the highest 
soda intake quartile (median intake: 202.9 mL/d, IQR: 101.4, 304.3 mL/d) compared to those in the 
lowest (median intake: 11.8 mL/d, IQR: 0.0, 152.1 mL/d). After stratification by menopausal status, 
results remained significant only for premenopausal women. Premenopausal women in the highest 
quartile of soda intake had 56% higher CRP concentration relative to women in the lowest quartile. 
We observed no significant association with the other biomarkers. After further adjustment for body 
mass index, a potential mediator, results remained significant only for CRP. Diet soda consumption 
was not associated with any of the biomarkers. Conclusions: Consumption of sodawas associated with 
adverse levels in a biomarker of inflammation and cardiovascular risk, serum CRP, in Mexican women. 
These results add to the accumulating evidence on soda and cardiovascular risk. More research is 
necessary to understand the potential impact of artificially sweetened sodas. © 2018 American Society 
for Nutrition. 
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Soft tissue angiosarcoma of the breast in a patient with Klippel-trenaunay-
Weber syndrome 

Bugarin-Estrada E., Villanueva-Castro E., Medina-Franco H. 
Article 

Angiosarcomas are neoplasms of blood or lymphatic vessels with aggressive behavior. We report the 
coexistence of this malignancy within soft tissue of the breast in a 49-year-old woman who was 
diagnosed with Klippel-Trenaunay-Weber syndrome (KTW-S) during childhood. The patient has no 
previous history of radiation therapy on the chest and does not have any known risk factor for 
developing angiosarcoma, except for her congenital disease. To the best of our knowledge, the 
association between soft tissue angiosarcoma of the breast and KTW-S has never been previously 
reported. © 2018 Publicaciones Permanyer. All rights reserved. 
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Solitons in PT-symmetric optical Mathieu lattices 

Felix-Rendon U., Lopez-Aguayo S. 
Article 

We report the existence of stable optical spatial solitons in PT-symmetric optical Mathieu lattices. We 
find that Mathieu lattices allow a double phase transition between either having pure real or complex 
spectra by varying the particular continuous q parameter of the corresponding Mathieu lattice. We 
find that the q parameter can also modify the physical properties of the solitons, such as their shape, 
stability and dynamics. Moreover, this q parameter can be used to engineer the Mathieu lattice as an 
optical isolator for potential applications in light control. © 2017 IOP Publishing Ltd. 
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Solving binary cutting stock with matheuristics using particle swarm 
optimization and simulated annealing 

Sanchez I.A.L., Vargas J.M., Santos C.A., Mendoza M.G., Moctezuma C.J.M. 
Article 

In last decade, researchers have focused on improving existing methodologies through hybrid 
algorithms; these are a combination of algorithms between a metaheuristic with other metaheuristic 
and an exact method, to solve combinatorial optimization problems in the best possible way. This work 
presents a benchmark of different methodologies to solve the binary cutting stock problem using a 
column generation framework, this framework is divided into master and subproblem, master problem 
is solved using a classical integer linear programming, and the subproblem is solved using 
metaheuristic algorithms (genetic algorithm, simulated annealing and particle swarm optimization). 
This benchmark analysis is aimed to compare hybrid metaheuristics results with an exact methodology. 
© 2017, Springer-Verlag Berlin Heidelberg. 
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Some features speak loud, but together they all speak louder: A study on the 
correlation between classification error and feature usage in decision-tree 

classification ensembles 

Cervantes B., Monroy R., Medina-Pérez M.A., Gonzalez-Mendoza M., Ramirez-Marquez J. 
Article 

While diversity has been argued to be the rationale for the success of an ensemble of classifiers, little 
has been said on how uniform use of the feature space influences classification error. Following an 
observation from a recent result, published elsewhere, among several ensembles of decision trees, 
those with a more uniform feature-use frequency also have a smaller classification error. This paper 
provides further support to such hypothesis. We have conducted experiments over 60 classification 
datasets, using 42 different types of decision tree ensembles, to test our hypothesis. Our results 
validate the hypothesis, prompting the design of ensemble construction methods that make a more 
uniform use of features, for classification problems of low and medium dimensionality. © 2017 Elsevier 
Ltd 
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Spatial distribution of a creativity index at municipal level in Mexico 
[Distribución espacial de un índice de creatividad a nivel municipal en México] 

González A.V., Segovia M.A.F., Sánchez F.M.G. 
Article 

This study provides a prime discussion of the creative class at a regional level in Mexico. The analysis 
is grounded on Florida's 3Ts (Talent, Tolerance and Technology) from which a creative index is 
estimated for each municipality. The method combines a main component analysis as well as an 
exploratory spatial data analysis (ESDA), the latter in order to identify spatial concentrations of high 
(low) values of the creativity index across the geography. The results show that the creative index is 
concentrated in large urban centers of Mexico such as Mexico City, Guadalajara, and Monterrey. While 
the findings suggest a strong relationship between human capital and technology, a weak relationship 
was found for the bohemian class and the creative class. 
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Special economic zones and their impact on regional economic development 
[Zonas Económicas Especiales y su impacto sobre el desarrollo  

económico regional] 

Zaldívar F.G., Molina E. 
Article 

This paper offers a systematic review of the international literature addressing the impact of the 
Special Economic Zone (sez) model on regional economic development. By identifying, critically 
assessing, and compiling the most relevant and high-quality studies on the topic, the basic conditions 
for the success or failure of this industrial policy model come to light. Key results are then discussed 
with an eye to the characteristics of the states in which these models will be implemented in Mexico. 
© 2018 Universidad Nacional Autonoma de Mexico. All rights reserved. 
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Stable Hermite-Gaussian solitons in optical lattices 

Trejo-Garcia D., Gonzalez-Hernandez D., López-Aguayo D., Lopez-Aguayo S. 
Article 

We report a family of solitons generated by Hermite-Gaussian beams that are supported in optical 
lattices, also described by Hermite-Gaussian functions in combination with a harmonic potential that 
is modelled by a (1+1)D nonlinear Schrödinger equation. We find that this kind of solitons is stable 
during propagation, provided they remain below a level of the power threshold. The pure local 
nonlinear system studied here can mimic, up to a certain extent, a strongly nonlocal medium, thus 
allowing generation of accessible solitons. These Hermite-Gaussian profiles constitute a kind of 
uncommon analytical solitons that allow the study of nonlinear wave behavior phenomena in a more 
tractable and closed form. © 2018 IOP Publishing Ltd. 
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State-of-the-art review on policy and research of returning Mexican and 
stranded Central American youth: the absence of pluricultural/intercultural 

educational practice in Mexico* 

Loera-González O., Montero-Sieburth M. 
Article 

This paper aims to identify the basic contradictions that exist between Mexican pluricultural policy, 
which is built on solid statistical analysis of data on migrants and which is the basis of intercultural 
education policies throughout the country, and the fact that few of the intended recipients–mainly 
migrant youth–are afforded an adequate education in Mexico. While study of the social, political, and 
cultural implications of migration in Mexico has been predominant in academia and public policy 
circles, the importance of intercultural education services targeting youth migration continues to be 
marginalised. Not only are the characterisations concerning child migration obsolete, the focus of 
academic analysis and the implementation of public policy is overwhelmingly adult-centric and ignores 
the pluricultural nature of Mexican society. Furthermore, even though the country has widespread 
legislation and policies addressing its pluricultural makeup, the intercultural education is largely out of 
reach for the majority of migrant youth in Mexico. The socio-economic effects of this divide are an 
increasing number of alienated, marginalised, and poorly educated indigenous and other migrant 
youth mainly from Central American and returning Mexican migrants from the US that are falling 
outside the framework of a productive Mexican society. © 2018, © 2018 Informa UK Limited, trading 
as Taylor & Francis Group. 
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Steroidal Saponin and Flavonol Content and Antioxidant Activity during 
Sporophyte Development of Maguey (Agave salmiana) 

Puente-Garza C.A., Espinosa-Leal C.A., García-Lara S. 
Article 

Agave salmiana Otto ex Salm-Dyck has traditionally been used for the production of fermented 
beverage known as “pulque” that has recently gained acceptance as a functional food. However, the 
plant requires up to 10 years to be used as raw material. The objective of this work was to evaluate 
the antioxidant and bioactive principles of Agave salmiana during different stages of development. 
Wild grown plants from Coahuila, Mexico, were identified based on leaf and spine traits to obtain a 
representative sample from six different stages of development (I-VI) from 1 to 7 years old. Total 
phenolic content (TPC), antioxidant activity (AOX), as well as composition and content of flavonols and 
saponins by HPLC-MS-TOF and HPLC-ELSD-PDA were evaluated. Concentrations of TPC were found to 
be between 5 to 13 mg gallic acid equivalents/g, reaching a maximum at stage II. The AOX presented 
a negative tendency from stage I to stage VI (from 148 to 50 μmol Trolox equivalents/g respectively). 
Kaempferol, quercetin and five saponins were identified. Similar to AOX, flavonols presented a 
negative concentration tendency with a reduction of 65% between the stage I and VI. Plants of stage 
III and IV presented the highest content of saponins, particularly chlorogenin glycoside, containing 3.19 
and 2.90 mg protodioscin equivalents/g, respectively. These data suggest that plants from stages I to 
IV may be used as a source of antioxidant and bioactive principles, and that the content of these 
metabolites could be used as a marker to determine the developmental stage of the plant. © 2018, 
Springer Science+Business Media, LLC, part of Springer Nature. 
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Storage and Dissipation Limits in Resonant Switched-Capacitor Converters 

Mayo-Maldonado J.C., Maupong T.M., Valdez-Reséndiz J.E., Rosas-Caro J.C. 
Article 

The purpose of this manuscript is twofold, first we introduce an energy-based modeling framework for 
the analysis of resonant switched-capacitor (SC) converters and second we demonstrate that energy 
storage and dissipation in resonant SC with ideal switches are bounded by a fundamental physical limit 
that, up until now, has been only associated with the special case of pure SC topologies. For instance, 
we show that the maximum energy stored in the small size inductors in resonant SC converters is equal 
to the energy that would be dissipated by their purely SC counterpart. The presented analysis permits 
the computation of resonant inductances in terms of maximum current peak values, which is 
experimentally validated. Furthermore, we introduce a relative loss factor that permits determining 
the efficiency of a design for a general case in the presence of parasitic resistances.  
These results corroborate that migrating to resonant SC technologies is one of the most compelling 
alternatives to overcome well-known disadvantages in pure SC topologies. © 2018 Jonathan C. Mayo-
Maldonado et al. 
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Strategies to identify intercultural competences in community instructors 

Gómez-Zermeño M.G. 
Article 

Purpose: The purpose of this study is to identify intercultural competencies in community instructors 
who serve in CONAFE in Chiapas, México. Design/methodology/approach: The study applied a mixed 
methods method, based on an ethnographic design with a naturalistic approach. The quantitative 
instrument was applied to 119 community instructors; from these participants, four interviews were 
conducted with a sample of case-type participants, and four cases are presented. Findings: The results 
show differences between community instructors who demonstrate intercultural skills and those who 
require developing them. It is concluded that teachers should receive training that strengthens their 
intercultural competences to enable indigenous children to take advantage of the knowledge they 
acquire in their community and the pedagogical advantage offered by the use of their mother tongue 
in the teaching–learning process. Originality/value: This educational research about intercultural 
competences in the field of indigenous education, community education and intercultural education 
provides significant learning that advances the understanding and appreciation of cultural diversity. © 
2018, Emerald Publishing Limited. 
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Street dust from a heavily-populated and industrialized city: Evaluation  
of spatial distribution, origins, pollution, ecological risks and human  

health repercussions 

Urrutia-Goyes R., Hernandez N., Carrillo-Gamboa O., Nigam K.D.P., Ornelas-Soto N. 
Article 

Emissions from vehicles include particles from tire and brake wearing that can settle down and join 
industrial discharges into street dust. Metals present in street dust may create ecological and health 
threats and their analysis is of great environmental relevance. The city of Monterrey, Mexico is an 
industrial pillar of the country and shows an increasing fleet during the last years, which has yielded 
higher traffic and emissions. This study analyzes 44 street dust samples taken across the city for total 
element concentrations by using X-ray fluorescence. Associations and indicators are calculated to 
define possible origins, levels of pollution, natural or anthropogenic sources, and ecological and human 
health risks. High concentrations of As, Ba, Cu, Fe, Mo, Ni, Pb, Ti, and Zn were found. Main sources of 
metals were defined as: tire wearing for Zn and Fe; brake wearing for Ba, Cu, Fe, Pb and Zr; additional 
industrial sources for Mo, Ni, Pb, and Ti; and other natural sources for As. Ecological risk was found to 
be moderate across the city and risk due to Pb concentrations was established for children. © 2018 
Elsevier Inc. 
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Structural studies of two thermostable laccases from the white-rot fungus 
Pycnoporus sanguineus 

Orlikowska M., de J. Rostro-Alanis M., Bujacz A., Hernández-Luna C., Rubio R., Parra R., Bujacz G. 
Article 

Laccases are enzymes that have the ability to catalyze the oxidation of a wide spectrum of phenolic 
compounds with the four-electron reduction of molecular oxygen to water. The active site of those 
proteins contains four copper ions, classified into three types. Laccases are interesting enzymes for 
study from the point of view of their structure, function and application because of their role in lignin 
degradation. Structural studies of two thermostable laccases produced by the strain Pycnoporus 
sanguineus CS43 (PsLacI and PsLacII) were performed. Both isoforms of PsLac show high thermal 
stability, at 60 °C and 50 °C, respectively, and they remained active at a high concentration of organic 
solvents. However, PsLacI has a higher thermal and pH stability and tolerance against inhibitors, and is 
a more efficient catalyst for ABTS and DMP (laccases substrate) than PsLacII. Based on the determined 
crystal structures we achieved insights into the structural factors relevant for the enzymatic properties 
of PsLacI and PsLacII. N-glycosylation site Asn354, which is very often present in structures of fungal 
laccases from other species, was not present in PsLac. This observation may be of particular 
significance due to the close distance between Asn354 and the substrate-binding pocket. This results 
in better access to the hydrophobic cavity for a particular substrate. Furthermore, we identified 
significant differences in the region of substrate-binding pocket, which confer PsLacI a markedly better 
performance than PsLacII. © 2017 Elsevier B.V. 
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Struvite production by Pseudomonas syringae pv phaseolicola 

Sharma A., Angulo-Bejarano P.I., Fierros-Romero G., Flores R.C.V., Gomez-García K.R., Collin G.R. 
Article 

Struvite is a biogenic mineral of low solubility. For many years, it has been considered as a fertilizer, 
but due to the additional cost of manufacture, its use has been limited to only high-value crops. 
Struvite production by some bacterial strains have been previously reported. However, this is the first 
study that reports struvite production in Pseudomonas syringae pv phaseolicola strain. Crystal 
formation was observed within four days of incubation on solid media. Microscopy, X-ray diffraction, 
Scanning electron microscope and Energy dispersive x-ray spectroscopy analysis confirmed the crystal 
structure as Struvite. Moreover, this study suggests a possible biotechnological use of P. syringae pv 
phaseolicola for struvite production for agricultural applications. © 2018, Slovak University of 
Agriculture. 
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Study of the Interactions Occurring During the Encapsulation of Sesamol within 
Casein Micelles Reformed from Sodium Caseinate Solutions 

Santos Basurto M.A., Cardador Martínez A., Castaño Tostado E., Bah M., Reynoso Camacho R.,  
Amaya Llano S.L. 

Article 

Abstract: A casein micelle is a natural structure found in milk, based on the association between 
individual caseins and colloidal calcium phosphate, which can be used as vehicle for the encapsulation 
of hydrophobic compounds. In this project the capacity of micelles to encapsulate sesamol, a powerful 
antioxidant present in roasted sesame seeds, was evaluated. The micelles were reformed from sodium 
caseinate solutions at 2% or 5% (w/v) concentration, and then 1 or 2 mg/mL sesamol were added. A 
significant increase on the encapsulation efficiency was observed as caseinate concentration 
increased, going from 28% to 35% of sesamol encapsulated, while the encapsulation yield was greater 
in all cases for micelles from solutions with lower caseinate concentration. The average size of micelles 
ranged from 150 to 165 nm with an average zeta potential of −27.3 ± 1.86 mV. FTIR and fluorescence 
analysis confirm interactions within the casein chains and sesamol molecules with a bathochromic shift 
which suggests a predominant hydrophilic nature of such interactions. Differential scanning 
calorimetry thermograms showed that denaturation enthalpy tended to decrease as sesamol 
concentration increased, suggesting that sesamol molecules may be displacing the water molecules 
associated with the casein chains, reinforcing the idea of predominant hydrophilic interactions. Based 
on the results from encapsulation efficiency, it is estimated that about 7 g of casein micelles reformed 
from 2% (w/v) caseinate solutions with 2 mg/mL of added sesamol may provide the recommended 
daily dose and may be useful for the development of new functional food products. Practical 
Applications: The development of a nanodelivery system for different bioactives will allow the 
enrichment of foods and drinks to develop new functional products that will satisfy consumers’ 
demands. Additionally, the study of interactions between these molecules will allow us to understand 
how sesamol is being incorporated within the reformed micelles and how this process can even be 
improved. © 2018 Institute of Food Technologists® 
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SU(2) decomposition for the quantum information dynamics in 2d-partite  
two-level quantum systems 

Delgado F. 
Article 

The gate array version of quantum computation uses logical gates adopting convenient forms for 
computational algorithms based on the algorithms classical computation. Two-level quantum systems 
are the basic elements connecting the binary nature of classical computation with the settlement of 
quantum processing. Despite this, their design depends on specific quantum systems and the physical 
interactions involved, thus complicating the dynamics analysis. Predictable and controllable 
manipulation should be addressed in order to control the quantum states in terms of the physical 
control parameters. Resources are restricted to limitations imposed by the physical settlement. This 
work presents a formalism to decompose the quantum information dynamics in SU(22d) for 2d-partite 
two-level systems into 22d-1 SU(2) quantum subsystems. It generates an easier and more direct 
physical implementation of quantum processing developments for qubits. Easy and traditional 
operations proposed by quantum computation are recovered for larger and more complex systems. 
Alternating the parameters of local and non-local interactions, the procedure states a universal 
exchange semantics on the basis of generalized Bell states. Although the main procedure could still be 
settled on other interaction architectures by the proper selection of the basis as natural grammar, the 
procedure can be understood as a momentary splitting of the 2d information channels into 22d-1 pairs 
of 2 level quantum information subsystems. Additionally, it is a settlement of the quantum information 
manipulation that is free of the restrictions imposed by the underlying physical system. Thus, the 
motivation of decomposition is to set control procedures easily in order to generate large entangled 
states and to design specialized dedicated quantum gates. They are potential applications that 
properly bypass the general induced superposition generated by physical dynamics. © 2018 by the 
authors. 
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Sub-threshold depolarizing pre-pulses can enhance the efficiency of biphasic 
stimuli in transcutaneous neuromuscular electrical stimulation 

Vargas Luna J.L., Mayr W., Cortés-Ramirez J.-A. 
Article 

There is multiple evidence in the literature that a sub-threshold pre-pulse, delivered immediately prior 
to an electrical stimulation pulse, can alter the activation threshold of nerve fibers and motor unit 
recruitment characteristics. So far, previously published works combined monophasic stimuli with sub-
threshold depolarizing pre-pulses (DPPs) with inconsistent findings—in some studies, the DPPs 
decreased the activation threshold, while in others it was increased. This work aimed to evaluate the 
effect of DPPs during biphasic transcutaneous electrical stimulation and to study the possible 
mechanism underlying those differences. Sub-threshold DPPs between 0.5 and 15 ms immediately 
followed by biphasic or monophasic pulses were administered to the tibial nerve; the 
electrophysiological muscular responses (motor-wave, M-wave) were monitored via electromyogram 
(EMG) recording from the soleus muscle. The data show that, under the specific studied conditions, 
DPPs tend to lower the threshold for nerve fiber activation rather than elevating it. DPPs with the same 
polarity as the leading phase of biphasic stimuli are more effective to increase the sensitivity. This work 
assesses for the first time the effect of DPPs on biphasic pulses, which are required to achieve charge-
balanced stimulation, and it provides guidance on the effect of polarity and intensity to take full 
advantage of this feature. [Figure not available: see fulltext.]. © 2018, The Author(s). 
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Sucralose decreases insulin sensitivity in healthy subjects:  
A randomized controlled trial 

Romo-Romo A., Aguilar-Salinas C.A., Brito-Córdova G.X., Gómez-Díaz R.A., Almeda-Valdes P. 
Article 

Background: Recently, the absence of metabolic effects from nonnutritive sweeteners has been 
questioned. Objective: The aim of this study was to evaluate the effects of sucralose consumption on 
glucose metabolism variables. Design: We performed a randomized controlled trial involving healthy 
subjects without comorbidities and with a low habitual consumption of nonnutritive sweeteners (n = 
33/group). Methods: The intervention consisted of sucralose consumption as 15% of Acceptable Daily 
Intake every day for 14 d using commercial sachets. The control group followed the same procedures 
without any intervention. The glucose metabolism variables (insulin sensitivity, acute insulin response 
to glucose, disposition index, and glucose effectiveness) were evaluated by using a 3-h modified 
intravenous-glucose-tolerance test before and after the intervention period. Results: Individuals 
assigned to sucralose consumption showed a significant decrease in insulin sensitivity with a median 
(IQR) percentage change of -17.7% (-29.3% to -1.0%) in comparison to -2.8% (-30.7% to 40.6%) in the 
control group (P= 0.04). An increased acute insulin response to glucose from 577 mU ∙ L-1 ∙ min (350-
1040 mU ∙ L-1 ∙ min) to 671 mU ∙ L-1 ∙ min (376-1010 mU ∙ L-1 ∙ min) (P = 0.04) was observed in the 
sucralose group for participants with adequate adherence. Conclusions: Sucralose may have effects on 
glucose metabolism, and our study complements findings previously reported in other trials. Further 
studies are needed to confirm the decrease in insulin sensitivity and to explore the mechanisms for 
these metabolic alterations. © 2018 American Society for Nutrition. 
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Supercritical CO2 enzyme hydrolysis as a pretreatment for the release  
of isorhamnetin conjugates from Opuntia ficus-indica (L.) Mill 

Antunes-Ricardo M., García-Cayuela T., Mendiola J.A., Ibañez E., Gutiérrez-Uribe J.A.,  
Cano M.P., Guajardo-Flores D. 

Article 

Isorhamnetin conjugates from Opuntia ficus-indica (L.) Mill (nopal) were obtained using enzymatic 
hydrolysis pretreatment under supercritical carbon dioxide (SC-CO2) conditions. Factorial designs and 
discriminate analysis were used to evaluate the influence of pressure, temperature, pH, time and 
aqueous ethanol solution on the total extraction yield and the isorhamnetin recovery using the 
enzymes Rapidase Maxi Fruit (RMF) and Viscozyme. Isorhamnetin triglycosides [isorhamnetin-3-O-
glucosyl-rhamnosyl-rhamnoside (IG1) and isorhamnetin-3-O-glucosyl-rhamnosyl-pentoside (IG2)] and 
a diglycoside [isorhamnetin-3-O-glucosyl-rhmanoside (IG5)] were found in the extracts. The 
isorhamnetin profile pattern was dependent on the enzyme and process conditions used. The extract 
containing higher amounts of IG5 was the most potent inhibitor of nitric oxide reducing its production 
by 71.6 ± 4.8%. Selective extraction of IG5 was achieved using RMF enzyme and optimal conditions 
determined by a response surface methodology. The use of enzyme under SC-CO2 conditions affected 
the release of isorhamnetin conjugate profiles which induced remarkable differences in the anti-
inflammatory activity. © 2017 Elsevier B.V. 
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Surface defect identification and measurement for metal castings  
by vision system 

Galan U., Orta P., Kurfess T., Ahuett-Garza H. 
Article 

An inspection system based on vision technology was developed to identify defects on the surface of 
a metal part produced by a casting process. In the proposed methodology, binary images of the bright 
and dark regions of the surface are first obtained. Connected components of these images are 
processed to find the shadows originated from defects. The algorithm to process the binary images 
was implemented on a Jetson TK1 board, and programmed in CUDA. The setup performs the 
computation in 900 ms for images of 5 megapixels, and the connected components algorithm is three 
times faster compared to commercial software running on a CPU. The parameters to find the shadows 
are independent of the field of view and resolution, i.e., the quantities that relate the two binary 
images can be expressed in pixels. © 2017 Society of Manufacturing Engineers (SME) 
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Surface finish and back-wall dross behavior during the fiber laser cutting  
of AZ31 magnesium alloy 

García-López E., Ibarra-Medina J.R., Siller H.R., Lammel-Lindemann J.A., Rodriguez C.A. 
Article 

Magnesium alloys are of increasing interest in the medical industry due to their biodegradability 
properties and better mechanical properties as compared to biodegradable polymers. Fiber laser 
cutting of AZ31 magnesium alloy tubes was carried out to study the effect of cutting conditions on wall 
surface roughness and back-wall dross. During the experiments, an argon gas chamber was adapted in 
order to avoid material reactivity with oxygen and thus better control the part quality. A surface 
response methodology was applied to identify the significance of pulse overlapping and pulse energy. 
Our results indicate minimum values of surface roughness (Ra &lt; 0.7 μm) when the spot overlapping 
is higher than 50%. A back-wall dross range of 0.24% to 0.94% was established. In addition, a reduction 
in back-wall dross accumulations was obtained after blowing away the dross particles from inside the 
tube using an argon gas jet, reaching values of 0.21%. Laser cutting experimental models show a 
quadratic model for back-wall dross related with the interaction of the pulse energy, and a linear model 
dependent on pulse overlapping factor for surface roughness. © 2018 by the authors. 
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Surgical Results in Ocriplasmin Candidates With Symptomatic Vitreomacular 
Traction Syndrome 

Vasquez D.H., Altamirano J.C., Casaus A., Del Valle R.A., Gonzalez R., Gonzalez-De La Rosa A., 
Navarro-Partida J., Vasquez M.A., Santos A. 

Article 

Purpose: To report surgical outcomes in a series of cases with symptomatic vitreomacular traction that 
met MIVI-TRUST (Microplasmin for intravitreous injection-traction release without surgical treatment) 
criteria for ocriplasmin use who underwent primary 25-gauge vitrectomy. Materials and Methods: A 
single-center retrospective chart review study was performed in patients who underwent primary 25-
gauge vitrectomy for symptomatic vitreomacular traction (VTM) from January 2013 through January 
2016. Pre- and postoperative visual acuity (measured by the early treatment diabetic retinopathy 
acuity test), and posterior hyaloid focal attachment to the macula (demonstrated by high-definition 
optical coherence tomography) were analyzed. In addition, intra- and postoperative complications 
were obtained from medical records. Results: Fifteen consecutive cases of symptomatic VMT traction 
that underwent primary 25-gauge vitrectomy were included. All met the MIVI-TRUST criteria for 
ocriplasmin use. In all cases, VMT resolution, macular hole closure, and improvement in best corrected 
visual acuity (BCVA) were observed. Mean visual acuity improved from 56.53 ± 16.04 letters at baseline 
to 73.13 ± 7.46 letters at 24 weeks of follow-up. The mean BCVA improvement from baseline was 16.60 
letters (range 6–44), which was statistically significant (P < 0.0001). Ten of fifteen patients (66.6%) 
showed significant improvement of their BCVA to 20/40 or better (70 or more in ETDRS visual acuity 
test). No significant intra- or postoperative complications were documented. Conclusions: Primary 25-
gauge pars plana vitrectomy in eyes with symptomatic vitreomacular traction is able to efficiently 
resolve VMT and macular holes, improving vision in candidates for intravitreal injection of ocriplasmin. 
This well-tolerated surgical procedure may be a reliable and predictable alternative for resolving VMT 
pathology. © 2017 Taylor & Francis. 
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Survey of 218 organic contaminants in groundwater derived from the world's 
largest untreated wastewater irrigation system: Mezquital Valley, Mexico 

Lesser L.E., Mora A., Moreau C., Mahlknecht J., Hernández-Antonio A., Ramírez A.I., Barrios-Piña H. 
Article 

The Mezquital Valley system is the world's oldest and largest example with regard to use of untreated 
wastewater for agricultural irrigation. Because of the artificial high recharge associated with the 
Mezquital Valley aquifers, groundwater is extracted for human consumption, and there are plans to 
use this groundwater as a water resource for Mexico City. Thus, this study analyzed 218 organic micro-
contaminants in wastewater, springs, and groundwater from Mezquital Valley. Five volatile organic 
compounds (VOCs) and nine semi-volatile organic compounds (SVOCs) were detected in the 
wastewater used for irrigation. Only two SVOCs [bis-2-(ethylhexyl) phthalate and dibutyl phthalate] 
were detected in all the wastewater canals and groundwater sources, whereas no VOCs were detected 
in groundwater and springs. Of the 118 pharmaceutically active compounds (PhACs) and 7 
reproductive hormones measured, 65 PhACs and 3 hormones were detected in the wastewater. Of 
these, metformin, caffeine, and acetaminophen account for almost sixty percent of the total PhACs in 
wastewater. Nevertheless, 23 PhACs were detected in groundwater sources, where the majority of 
these compounds have low detection frequencies. The PhACs sulfamethoxazole, N,N-diethyl-meta-
toluamide, carbamazepine, and benzoylecgonine (primary cocaine metabolite) were frequently 
detected in groundwater, suggesting that although the soils act as a filter adsorbing and degrading the 
majority of the organic pollutant content in wastewater, these PhACs still reach the aquifer. Therefore, 
the presence of these PhACs, together with the high levels of the endocrine disruptor bis-2-(ethylhexyl) 
phthalate, indicate that water sources derived from the recharge of the studied aquifers may pose a 
risk to consumer health. © 2018 The Authors 
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Sustainable silicon photovoltaics manufacturing in a global market:  
A techno-economic, tariff and transportation framework 

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

Article 

Solar photovoltaics (PV) manufacturing has experienced dramatic worldwide growth in recent years, 
enabling a reduction in module costs, and a higher adoption of these technologies. Continued 
sustainable price reductions, however, require strategies focused in further technological innovation, 
minimization of capital expenditures, and optimization of supply chain flows. We present a framework: 
Techno-economic Integrated Tool For Tariff And Transportation (TIT-4-TAT), that enables the study of 
these different strategies by coupling a techno-economic model with a tariff and transportation 
algorithm to optimize supply chain layouts for PV manufacturing under equally-weighted objectives. 
We demonstrate the use of this framework in a set of interacting countries (Mexico, China, USA, and 
Brazil) and two extreme tariff scenarios: no tariffs, and high tariff levels imposed. Results indicate that 
introducing tariffs between countries significantly increase the minimum sustainable price for solar PV 
manufacturing, alter the optimal manufacturing locations, and render a more expensive final solar PV 
module price which can hinder the adoption rates required to mitigate climate change. 
Recommendations for stakeholders on the optimization process, and techno-economic drivers are 
presented based on our results. This framework may be utilized by policymakers for the spatially-
resolved planning of incentives, labor and manufacturing programs, and proper import tariff designs 
in the solar PV market. © 2017 Elsevier Ltd 
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Synergistic effect of tryptophan and erythromycin on pseudomonas aeruginosa 
biofilm structure and dispersal 

Kalgudi R., Chrzastek A., Kyazze G., Iqbal H.M.N., Keshavarz T. 
Article 

Pseudomonas aeruginosa is an opportunistic pathogen that is responsible for diseases such as cystic 
fibrosis (CF) in immunocompromised individuals. Outcome of CF is abnormally thickened mucus that 
causes problems in patient's respiratory system. This condition affects 2.5 million people in the UK 
alone with a high rate of mortality by the age of 40. Various methods of treatment to manage CF by 
dispersion and disassembly of biofilm have been intensively researched. Since as much as 80% of 
human bacterial infections are biofilm-associated, many researchers have begun investigating 
therapies that specifically target the biofilm architecture, thereby dispersing the microbial cells into 
their more vulnerable, planktonic state. Amongst the current methods of controlling CF, biofilm 
dissociation by the use of a combination of an amino acid and an antibiotic has been investigated in 
this research. During this study, biofilm formation by P. aeruginosa PAO1 was observed under aerobic 
conditions in Luria Broth and M63 minimal media at 37°C for a period of 24 hours. The cultures were 
treated with two isomeric forms of tryptophan at different concentrations (1 mM, 4 mM, and 8 mM). 
Dispersal and dissociation of the cells in all cultures were investigated and compared with the control 
after 24 hours. The D isomer of tryptophan at concentrations of 4 mM and 8 mM showed higher rate 
of dispersion in comparison to the L isomeric form and the control. The effect of tryptophan varied 
with the medium that was used for biofilm growth. Extracellular polymeric substances (EPS) were 
extracted from the treated and untreated biofilm and quantified for their main components. Biofilm 
treated with tryptophan and erythromycin resulted in nearly 70% loss of EPS components in 
comparison with the control after 5 days of growth. Copyright © 2018, AIDIC Servizi S.r.l. 
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Synthesis and characterisation of highly interconnected porous  
poly(ε-caprolactone)-collagen scaffolds: a therapeutic design to  

facilitate tendon regeneration 

Mozafari M., Kargozar S., de Santiago G.T., Mohammadi M.R., Milan P.B., Foroutan Koudehi M., 
Aghabarari B., Nourani M.R. 

Article 

Current tissue-engineering approaches require improved biomaterials to balance microstructural and 
mechanical design criteria. We investigated the effect of adding a naturally occurring polymer, 
collagen, to a synthetic scaffold made of poly(ε-caprolactone) (PCL). Hybrid PCL-collagen scaffolds with 
different collagen concentrations were prepared by solvent casting and freeze-drying techniques that 
included a subsequent chemical cross-linking. Scanning electron microscopy and Fourier transform 
infrared spectroscopy were used to characterise the microstructure and chemical interactions of the 
scaffolds. We found that the porous structure of the scaffolds can be tailored by changing the collagen 
concentration. In addition, we concluded that the scaffolds with 40% collagen exhibit remarkable 
enhancement in physicochemical and biological characteristics for tendon regeneration. The 
regenerated tissues were oriented longitudinally in relation to the long axis of the natural tendon, with 
a substantial number of blood vessels appearing deep within the scaffolds. © 2017 Informa UK Limited, 
trading as Taylor & Francis Group. 
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Synthesis of colloidal silver nanoparticle clusters and their application  
in ascorbic acid detection by SERS 

Cholula-Díaz J.L., Lomelí-Marroquín D., Pramanick B., Nieto-Argüello A., Cantú-Castillo L.A., Hwang H. 
Article 

Ascorbic acid (vitamin C) has an essential role in the human body mainly due to its antioxidant function. 
In this work, metallic silver nanoparticle (AgNP) colloids were used in SERS experiments to detect 
ascorbic acid in aqueous solution. The AgNPs were synthesized by a green method using potato starch 
as reducing and stabilizing agent, and water as the solvent. The optical properties of the yellowish as-
synthesized silver colloids were characterized by UV–vis spectroscopy, in which besides a typical band 
at 410 nm related to the localized surface plasmon resonance of the silver nanoparticles, a shoulder 
band around 500 nm, due to silver nanoparticle cluster formation, is presented when relatively higher 
concentrations of starch are used in the synthesis. These starch-capped silver nanoparticles show an 
intrinsic Raman peak at 1386 cm−1 assigned to deformation modes of the starch structure. The 
increase of the intensity of the SERS peak at 1386 cm−1 with an increase in the concentration of the 
ascorbic acid is related to a decrease of the gap between dimers and trimers of the silver nanoparticle 
clusters produced by the presence of ascorbic acid in the colloid. The limit of detection of this 
technique for ascorbic acid is 0.02 mM with a measurement concentration range of 0.02–10 mM, 
which is relevant for the application of this method for detecting ascorbic acid in biological specimen. 
© 2017 Elsevier B.V. 
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Synthesis of gamma radiation-induced PEGylated cisplatin for cancer treatment 

González Torres M., Cerna Cortez J., Balam Muñoz Soto R., Ríos Perez A., Pfeiffer H., Leyva Gómez G., 
Zúñiga Ramos J., Rivera A.L. 

Article 

The use of poly(ethylene glycol) (PEG) for the development of novel PEGylated biomolecules is playing 
an increasingly meaningful role in cancer treatment. Cisplatin (CDDP), is a useful chemotherapy drug. 
However, it is unclear whether PEGylated cisplatin (CDDPPEG) has potential as an alternative 
therapeutic agent. Here we prepared a PEGylated cisplatin by gamma radiation-induced synthesis, for 
the first time. PEGylated drugs were characterized using Raman and Fourier transform infrared 
spectroscopy (FTIR), as well as scanning electron microscopy coupled with Energy Dispersive X-ray 
(SEM/EDX). The results show that the cisplatin can be successfully PEGylated by this method. 
Furthermore, we show a proposal for the mechanism of the PEGylation reaction. The novel product 
exhibits in vitro therapeutic potential comparable to cisplatin at concentrations lower than 23 μM (Pt), 
causing differences in cell cycle checkpoints, which suggest changes in the signaling pathways that 
control growth arrest and cause apoptosis of A549 cells. © The Royal Society of Chemistry. 
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Synthesis of graphene-based amphiphilic Janus nanosheets via manipulation  
of hydrogen bonding 

Luo D., Wang F., Vu B.V., Chen J., Bao J., Cai D., Willson R.C., Ren Z. 
Article 

The economical synthesis of amphiphilic Janus nanosheets in large amounts for practical applications 
is a grand challenge. This work reports a facile and scalable method to prepare graphene-based 
amphiphilic Janus nanosheets with much higher efficiency than the previously-reported wax template 
masking method. Graphene oxide (GO) was immobilized by hydrogen bonding on the surfaces of starch 
microspheres, confirmed by both experiments and Molecular Dynamics simulations. After selective 
functionalization of the exposed surface with alkylamine, amphiphilic Janus nanosheets (AJN) were 
obtained by releasing the nanosheets from the starch microspheres via breaking the hydrogen 
bonding. The interfacial behavior of AJN shows its amphiphilicity and the asymmetrical surface 
wettability indicated from the difference of contact angles, further demonstrated its Janus nature. In 
addition, avoiding of dissolving the template materials in comparison with wax masking method was 
also benefit for environment and recycling. © 2017 Elsevier Ltd 
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Teachers as entrepreneurial role models: The impact of a teacher’s 
entrepreneurial experience and student learning styles in  

entrepreneurial intentions 

Diegoli R.B., Gutierrez H.S.M., Los Salmones M.D.M.G.-D. 
Article 

This article uses Social Learning Theory and the Role Model Theory to address the issue of the impact 
teachers have as role models regarding the development of the entrepreneurial intentions of their 
students. We also tested whether this impact varies based on the students’ learning styles. We 
conducted a survey of 50 teachers and 560 undergraduate students from 26 campuses of a private 
university in Mexico. Data collection occurred before and after a mandatory entrepreneurship course. 
Students with converging learning styles have a significantly higher increase in entrepreneurial 
intentions when teachers with entrepreneurial experience taught the course. For the other students, 
the teachers’ entrepreneurial experience does not influence the formation of entrepreneurial 
intentions. To the best of the knowledge of the authors, this is the first time that empirical research 
considers the effect of both a teacher’s entrepreneurial experience and the students’ learning style 
when evaluating the impact of entrepreneurship education programs. © 2018, Allied Academies.  
All rights reserved. 
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Teaching classical mechanics concepts using visuo-haptic simulators 

Neri L., Noguez J., Robledo-Rella V., Escobar-Castillejos D., Gonzalez-Nucamendi A. 
Article 

In this work, the design and implementation of several physics scenarios using haptic devices are 
presented and discussed. Four visuo-haptic applications were developed for an undergraduate 
engineering physics course. Experiments with experimental and control groups were designed and 
implemented. Activities and exercises related to classical mechanics concepts were applied in virtual 
scenarios. The importance of carefully designing haptic scenarios and planning the implementation 
process to foster greater student engagement was emphasized. The quality of the visualization and 
friendlier interaction with bodies in the simulation are essential factors. The haptic intervention was 
evaluated through a perception questionnaire about the use of the visuo-haptic simulators. The results 
strongly indicate that most students were motivated to use haptic technology. In addition, post-tests 
were administered to compare the potential learning gains of the experimental and control groups. 
The results indicate that students in the experimental group obtained greater learning gains than those 
in the control group in two scenarios. These findings suggest that, by incorporating properly designed 
visuo-haptic learning environments, students are engaged and motivated to learn physics concepts, 
thereby supporting better learning outcomes. © 2018, International Forum of Educational Technology 
and Society. 
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Territorial design optimization for business sales plan 

Hervert-Escobar L., Alexandrov V. 
Article 

A well designed territory enhances customer coverage, increases sales, fosters fair performance and 
rewards systems and lower travel cost. This paper considers a real life case study to design the sales 
territory for a business sales plan. The business plan consist of assigning the optimal quantity of sellers 
to a territory including the scheduling and routing plans for each seller. The problem is formulated as 
a combination of assignment, scheduling and routing optimization models. The solution approach 
considers a meta-heuristic using stochastic iterative projection method for large systems. Several real 
life instances of different sizes were tested with stochastic data to represent raise/fall in the customers 
demand as well as the appearance/loss of customers. © 2018 Elsevier B.V. 
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The 0.5 generation: What children know about international migration  
[La generación 0.5: lo que los niños saben sobre la migración internacional] 

Zúñiga V. 
Article 

This paper presents an analysis of 179 interviews with children who lived in the United States and then 
returned to Mexico following various itineraries. This article seeks to discover the knowledge children 
accumulate about international migration—i.e., what do they know about migration? All the 
interviewed children received part of their education in the United States; that is why this article 
classifies them as members of the 0.5 generation. This definition allows the formulation of the question 
in a clearer manner: What knowledge of everyday life have children developed about international 
migration movements? © 2018, El Colegio de la Frontiera Norte. All rights reserved. 
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The Allergic Rhinitis and its Impact on Asthma (ARIA) score of allergic rhinitis 
using mobile technology correlates with quality of life: The MASK study 

Bousquet J., Arnavielhe S., Bedbrook A., Fonseca J., Morais Almeida M., Todo Bom A.,  
Annesi-Maesano I., Caimmi D., Demoly P., Devillier P., Siroux V., Menditto E., Passalacqua G.,  

Stellato C., Ventura M.T., Cruz A.A., Sarquis Serpa F., da Silva J., Larena 
Article 

Mobile technology has been used to appraise allergic rhinitis control, but more data are needed. To 
better assess the importance of mobile technologies in rhinitis control, the ARIA (Allergic Rhinitis and 
its Impact on Asthma) score ranging from 0 to 4 of the Allergy Diary was compared with EQ-5D 
(EuroQuol) and WPAI-AS (Work Productivity and Activity Impairment in allergy) in 1288 users in 18 
countries. This study showed that quality-of-life data (EQ-5D visual analogue scale and WPA-IS 
Question 9) are similar in users without rhinitis and in those with mild rhinitis (scores 0-2). Users with 
a score of 3 or 4 had a significant impairment in quality-of-life questionnaires. © 2017 EAACI and John 
Wiley and Sons A/S. Published by John Wiley and Sons Ltd. 

Bousquet J., Arnavielhe S., Bedbrook A., Fonseca J., Morais Almeida M., Todo Bom A., Annesi-Maesano I., Caimmi D., Demoly 
P., Devillier P., Siroux V., Menditto E., Passalacqua G., Stellato C., Ventura M.T., Cruz A.A., Sarquis Serpa F., da Silva J., 
Larena, (2018). The Allergic Rhinitis and its Impact on Asthma (ARIA) score of allergic rhinitis using mobile technology 
correlates with quality of life: The MASK study. Allergy: European Journal of Allergy and Clinical Immunology, Vol. 73, pp. 
505-510. ISSN: 1054538



The application of chemical elicitors improves the flavonoid and saponin 
profiles of black beans after soaking [La aplicación de elicitores  

químicos mejora el perfil de compuestos flavonoides y saponinas  
en el frijol negro después del remojo] 

Díaz-Sánchez E.K., Guajardo-Flores D., Serna-Guerrero D., Gutierrez-Uribe J.A., Jacobo-Velázquez D.A. 
Article 

Black beans are an excellent source of bioactive molecules such as flavonoids and saponins that 
prevent chronic diseases. In the present study, the effects of chemical elicitors [L-proline (L-pro), 
giberellins (GAs) and sucrose (Sue)], on the flavonoid and saponin content of black beans were 
evaluated. Elicitors were added in soaking water (0.5% w/v), and the concentration of flavonoids and 
saponins were determined after soaking and at 18 h of germination. The combination of Sue and L-pro 
resulted on the highest accumulation of most compounds quantified after soaking. For that treatment, 
quercetin-30-glucoside, malvidin- 30-glucoside, and soyasaponins Af, increased by 68.9%, 42.8%, and 
50.7% respectively, as compared with the control. Results indicated that adding Sue in combination 
with L-pro in soaking water could be used as an effective method to improve the concentration of 
bioactive compounds in black beans, which could be used as raw material to produce processed foods 
or nutraceutical supplements. © 2018, Universidad Autonoma Metropolitana Iztapalapa. All rights 
reserved. 
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The Brain-Lung-Thyroid syndrome (BLTS): A novel deletion in chromosome 
14q13.2-q21.1 expands the phenotype to humoral immunodeficiency 

Villafuerte B., Natera-de-Benito D., González A., Mori M.A., Palomares M., Nevado J.,  
García-Miñaur S., Lapunzina P., González-Granado L.I., Allende L.M., Moreno J.C. 

Article 

Genetic defects of NKX2-1 are classically associated with hypothyroidism, benign chorea and neonatal 
respiratory distress. The purpose of this study was to identify the genetic pathogenesis of the “NKX2-
1 triad” in a 10 year-old female presenting additional features barely described in the disorder. In the 
neonatal period, she presented with generalized hypotonia and respiratory distress, with later 
episodes of frequent wheezing. At 3 month-age developmental dysplasia of the hip was diagnosed and 
at 10 months, primary hypothyroidism was detected and treated. Subsequently, delayed achievement 
of developmental milestones and then subtle choreic movements of extremities were identified at 2 
years of age. Furthermore, delayed teeth eruption and agenesis of some dental pieces, short stature 
and joint hyperlaxity were also noticed. At 10 years, a poor immune response to polysaccharide 
antigens and hypogammaglobulinemia, including all IgG subclasses were detected. Surprisingly, no 
mutations were identified in the complete coding region of NKX2-1 by PCR and Sanger sequencing. 
MLPA showed a de novo loss of gene dosage in all 3 probes located in NKX2-1 exons. A CGH-array 
identified a deletion of 3.32 Mb in chromosome 14q13.2-q21.1 containing 20 genes, including NKX2-
1, PAX9 and two candidate genes (NFKB1A and PPP2R3C) involved in immune response. The Brain-
Lung-Thyroid syndrome (OMIM#610978; ORPHA:209905) associated with other clinical phenotypes 
should suggest monoallelic deletions of chromosome 14 causing haploinsufficiency of NKX2-1, and 
other contiguous genes like PAX9 (hypodontia) or other dosage-sensitive genes in the chromosomal 
vicinity that emerge as candidates for hypogammaglobulinemia, mainly NFKBIA. © 2018 Elsevier 
Masson SAS 
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The Calcium-Sensing Receptor Increases Activity of the Renal NCC through  
the WNK4-SPAK Pathway 

Bazúa-Valenti S., Rojas-Vega L., Castañeda-Bueno M., Barrera-Chimal J., Bautista R.,  
Cervantes-Pérez L.G., Vázquez N., Plata C., Murillo-de-Ozores A.R., González-Mariscal L.,  

Ellison D.H., Riccardi D., Bobadilla N.A., Gamba G. 
Article 

Background Hypercalciuria can result from activation of the basolateral calcium-sensing receptor 
(CaSR), which in the thick ascending limb of Henle’s loop controls Ca2+ excretion and NaCl reabsorption 
in response to extracellular Ca2+. However, the function of CaSR in the regulation of NaCl reabsorption 
in the distal convoluted tubule (DCT) is unknown. We hypothesized that CaSR in this location is involved 
in activating the thiazide-sensitive NaCl cotransporter (NCC) to prevent NaCl loss. Methods We used a 
combination of in vitro and in vivo models to examine the effects of CaSR on NCC activity. Because the 
KLHL3-WNK4-SPAK pathway is involved in regulating NaCl reabsorption in the DCT, we assessed the 
involvement of this pathway as well. Results Thiazide-sensitive 22Na+ uptake assays in Xenopus laevis 
oocytes revealed that NCC activity increased in a WNK4-dependent manner upon activation of CaSR 
with Gd3+. In HEK293 cells, treatment with the calcimimetic R-568 stimulated SPAK phosphorylation 
only in the presence of WNK4. The WNK4 inhibitor WNK463 also prevented this effect. Furthermore, 
CaSR activation in HEK293 cells led to phosphorylation of KLHL3 and WNK4 and increased WNK4 
abundance and activity. Finally, acute oral administration of R-568 in mice led to the phosphorylation 
of NCC. Conclusions Activation of CaSR can increase NCC activity via the WNK4-SPAK pathway. It is 
possible that activation of CaSR by Ca2+ in the apical membrane of the DCT increases NaCl 
reabsorption by NCC, with the consequent, well known decrease of Ca2+ reabsorption, further 
promoting hypercalciuria. Copyright © 2018 by the American Society of Nephrology. 
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The challenge of clean energies in Latin America: Between energy efficiency 
and responsible production 

Parra J.C.V., Trapero F.G.A. 
Article 

According to the sustainable development goals of the united nations, it is now necessary for the world 
to commit itself to the production and adoption of clean energies. However, in order to meet this goal, 
the new challenge is the accessibility to this type of technologies and the implications that the process 
of cost reduction brings with it. Therefore, this study seeks to reflect on the pollution resulting from 
the production of solar panels by companies from countries with lax regulations and how this can 
affect the social responsibility projects of Latin American companies. © Medwell Journals, 2018. 
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The cross-coupling of lateral-longitudinal vehicle dynamics: Towards 
decentralized Fault-Tolerant Control Schemes 

Hernandez-Alcantara D., Amezquita-Brooks L., Morales-Menendez R., Sename O., Dugard L. 
Article 

In recent years there has been an increasing interest in improving vehicle characteristics through the 
use of Vehicle Control Systems (VCS). In particular, VCS for the lateral (steering) and longitudinal 
(velocity) dynamics are used to improve the handling properties of a vehicle. Nonetheless, the 
introduction of the additional elements required for implementing these control systems also 
increases the possibility of faults. This problem can be mitigated by using Fault Tolerant Control (FTC) 
systems. The most common approach for steering FTC design is based on the use of a linear Bicycle 
Model (BM). Using this model decentralized steering controllers can be designed. However, the BM 
lacks significant lateral and longitudinal cross-coupling dynamics. In fact, the steering and velocity 
control problem could be viewed as a multivariable cross-coupled problem. In this article VCS for the 
steering and velocity are designed. The resulting controllers are decentralized and capable of 
practically eliminating the cross-coupling. A further problem, which has not been widely reported, is 
the propagation of the failure of one subsystem to other subsystems. It is shown that when the Velocity 
Control System (VelCS) fails, then the steering subsystem has a degraded performance due to cross-
coupling. The main contribution of this article consists in showing that it is possible to detect and 
accommodate a failure of the VelCS within the steering control system, i.e. without requiring 
communication among subsystems. This enables a fully independent operation even if faults occur, 
that is a Decentralized Fault-Tolerant Control Scheme. © 2017 Elsevier Ltd 
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The cumulative capacitated vehicle routing problem: New formulations  
and iterated greedy algorithms 

Nucamendi-Guillén S., Angel-Bello F., Martínez-Salazar I., Cordero-Franco A.E. 
Article 

In this work, we address the Cumulative Capacitated Vehicle Routing Problem (CCVRP), a variant of the 
classical CVRP, which aims to minimize the sum of the arrival times to customers instead of the total 
traveled distance. This problem is relevant due to its applications in fields such as emergency logistics, 
transportation, wireless network and computing, among others. This paper presents the first two 
tractable integer formulations capable of solving instances with up to 44 nodes and two versions of an 
Iterated Greedy procedure for dealing with larger instances. Experimental results show that both 
formulations obtain optimal solutions in a reasonable amount of computational time. Regarding the 
two metaheuristic procedures, they were able to reach optimal and best known solutions and, in some 
cases, outperform the bounds obtained by exact methods for tested instances with up to 199 
customers. Using larger instances, the proposed metaheuristics showed competitive results when 
compared to the best known values reported in the literature, with a significant reduction in 
computational time. © 2018 Elsevier Ltd 
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The Effect of Using Ethanol-Gasoline Blends on the Mechanical, Energy  
and Environmental Performance of In-Use Vehicles 

Tibaquirá J.E., Huertas J.I., Ospina S., Quirama L.F., Niño J.E. 
Article 

The use of ethanol in gasoline has become a worldwide tendency as an alternative to reduce net CO2 
emissions to the atmosphere, increasing gasoline octane rating and reducing dependence on 
petroleum products. However, recently environmental authorities in large urban centers have 
expressed their concerns on the true effect of using ethanol blends of up to 20% v/v in in-use vehicles 
without any modification in the setup of the engine control unit (ECU), and on the variations of these 
effects along the years of operation of these vehicles. Their main concern is the potential increase in 
the emissions of volatile organic compounds with high ozone formation potential. To address these 
concerns, we developed analytical and experimental work testing engines under steady-conditions. 
We also tested carbureted and fuel-injected vehicles every 10,000 km during their first 100,000 km of 
operation. We measured the effect of using ethanol-gasoline blends on the power and torque 
generated, the fuel consumption and CO2, CO, NOx and unburned hydrocarbon emissions, including 
volatile organic compounds (VOCs) such as acetaldehyde, formaldehyde, benzene and 1,3-butadiene 
which are considered important ozone precursors. The obtained results showed statistically no 
significant differences in these variables when vehicles operate with a blend of 20% v/v ethanol and 
80% v/v gasoline (E20) instead of gasoline. Those results remained unchanged during the first 100,000 
km of operation of the vehicles. We also observed that when the vehicles operated with E20 at high 
engine loads, they showed a tendency to operate with greater values of γ (ratio of the actual air-fuel 
ratio to the stoichiometric air-fuel ratio) when compared to their operation with gasoline. According 
to the Eco-Indicator-99, these results represent a minor reduction (&lt;1.3%) on the impact to human 
health, and on the deterioration of the ecosystem. However, it implies a 12.9% deterioration of the 
natural resources. Thermal equilibrium analysis, at the tailpipe conditions (∼100 °C), showed that 
ethane, formaldehyde, ethylene and ethanol are the most relevant VOCs in terms of the amount of 
mass emitted. The use of ethanol in the gasoline reduced 20-40% of those emissions. These reductions 
implied an average reduction of 17% in the ozone formation potential. © 2018 by the authors. Licensee 
MDPI, Basel, Switzerland. 
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The effects of an Adaptive and Distributed Transmission Power Control  
on the performance of energy harvesting sensor networks 

Zareei M., Vargas-Rosales C., Villalpando-Hernandez R., Azpilicueta L., Anisi M.H., Rehmani M.H. 
Article 

The design of routing protocols for wireless sensor networks (WSNs) has been traditionally tackled by 
assuming battery-powered sensors, in which minimizing the power consumption was the main 
objective. Advances in technology and the ability to harvest energy from the environment has enabled 
self-sustaining systems and thus diminish the significance of network lifetime considerations in the 
design of WSNs. Although WSNs operated by energy-harvesting sensors are not limited by network 
lifetime, they still pose new design challenges due to the unstable and uncertain amount of energy 
that can be harvested from the environment. In this paper, we propose a new protocol for energy-
harvesting sensor networks that uses adaptive transmission power to maintain the network 
connectivity, and distributes the traffic load on the network. Based on local information, each node 
dynamically adjusts its transmission power in order to maximize the network's end-to-end 
performance. The simulation results indicate that the proposed protocol keeps the network connected 
at most of the times by using an efficient power management, outperforming greedy forwarding and 
dynamic duty cycle protocols in terms of packet delivery ratio, delay, and power management. © 2018 
Elsevier B.V. 
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The first iteration of Grover's algorithm using classical light with orbital  
angular momentum 

Perez-Garcia B., Hernandez-Aranda R.I., Forbes A., Konrad T. 
Article 

We present an experimental realization of the first iteration in Grover's quantum algorithm using 
classical light and linear optical elements. The algorithm serves to find an entry marked by an oracle in 
an unstructured database. In our scheme, the quantum states encoding the database are represented 
by helical modes generated by means of a Spatial Light Modulator, while the marking corresponds to 
a π phase shift of the hidden mode. The optical implementation of Grover's algorithm then selectively 
amplifies the intensity of the marked mode such that it can be revealed by a modal decomposition. 
The core of the algorithm–a geometrical reflection of the point representing all database entries–is 
implemented in a single step independent of the size of the database. Moreover, we demonstrate 
experimentally that one iteration of the algorithm is enough to identify the marked entry, as a 
consequence of using classical states of light. © 2018, © 2018 Informa UK Limited, trading as Taylor & 
Francis Group. 
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The influence of human and relational capital on the rapid internationalization 
of firms: A comparative study between Spain and Chile [La influencia del capital 

humano y relacional sobre la rápida internacionalización de empresas:  
Un estudio comparativo 

Baier-Fuentes H., Hormiga E., Amorós J.E., Urbano D. 
Article 

Purpose: The purpose of this paper is to compare the influence of entrepreneurs’ human and relational 
capital on the rapid internationalization of their firms from two economically different contexts. 
Design/methodology/approach: This study was developed using data that were collected from the 
Global Entrepreneurship Monitor of Spain and Chile. A logistic regression analysis was used to examine 
and compare the influence of some elements of entrepreneurs’ human and relational capital on the 
likelihood of their firms’ rapid internationalization. Findings: The results revealed that Chilean 
entrepreneurs rely more on their formal education or experience to rapidly internationalize their firms. 
In contrast, Spanish entrepreneurs complement their formal education with their relational capital to 
conduct international entrepreneurial activities. Research limitations/implications: The implications of 
this study are related to the role that public policies play in promoting these types of entrepreneurial 
initiatives. Originality/value: This study presents several contributions. First, it advances the 
understanding of entrepreneurial internationalization in emerging economic contexts. Second, it 
provides a comparative study regarding entrepreneurial internationalization, which is considered a 
fundamental current in the field of international entrepreneurship. Finally, this comparative study 
improves our understanding of the influence of different economic contexts on entrepreneurial 
internationalization. © 2018, Emerald Publishing Limited. 
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The influence of organizational commitment and learning orientation  
on innovation in SMEs 

Del Carmen Martínez Serna M., Martínez J.E.V., Domenech V.E. 
Article 

Innovation is a strategic capacity for organizations as they face new and greater challenges, such as 
processing a vast amount of information and knowledge, as well as responding quickly to increasingly 
uncertain changing environments. The objective of this is to evaluate, in an empirical way, a model 
that presents three causal relationships between theoretical constructs in a group of 250 small and 
medium-sized enterprises (SMEs) in the state of Aguascalientes. The first one refers to whether 
organizational commitment has a positive and significant influence on the levels of learning 
orientation; the second is verifying if the organizational commitment has a positive and significant 
influence on the levels of innovation; and finally, inquiring if the learning orientation has a positive and 
significant impact on the level of innovation. The proposed model-which presents good adjustments-
is validated through structural analysis using the confirmatory modeling strategy. Results are 
presented and they indicate that organizational commitment does have a positive and significant 
impact on the levels of learning orientation in the organization. Furthermore, learning orientation 
influences in a positive and significant way SMEs' innovation in Aguascalientes. However, 
organizational commitment fails to show a significant positive influence on the innovation of SMEs in 
Aguascalientes. © 2018 Universidad Nacional Autónoma de México, Facultad de Contaduría y 
Administración. 
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The mental well-being of Central American transmigrant men in Mexico 

Altman C.E., Gorman B.K., Chávez S., Ramos F., Fernández I. 
Article 

To understand the mental health status of Central American migrant men travelling through Mexico 
to the U.S., we analysed the association between migration-related circumstances/stressors and 
psychological disorders. In-person interviews and a psychiatric assessment were conducted in 2010 
and 2014 with 360 primarily Honduran transmigrant young adult males. The interviews were 
conducted at three Casas del Migrante (or migrant safe houses) in the migration-corridor cities of 
Monterrey, and Guadalupe, Nuevo Leon; and Saltillo, Coahuila. The results indicated high levels of 
migration-related stressors including abuse and a high prevalence of major depressive episodes 
(MDEs), alcohol dependency, and alcohol abuse. Nested logistic regression models were used to 
separately predict MDEs, alcohol dependency, and alcohol abuse, assessing their association with 
migration experiences and socio-demographic characteristics. Logistic regression models showed that 
characteristics surrounding migration (experiencing abuse, migration duration, and attempts) are 
predictive of depression. Alcohol dependency and abuse were both associated with marital status and 
having family/friends in the intended U.S. destination, while the number of migration attempts also 
predicted alcohol dependency. The results provide needed information on the association between 
transit migration through Mexico to the U.S. among unauthorised Central American men and major 
depressive disorder and alcohol abuse and dependency. © 2016 Informa UK Limited, trading as Taylor 
& Francis Group. 
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The Mexican consensus on chronic constipation [Consenso mexicano sobre 
estreñimiento crónico] 

Remes-Troche J.M., Coss-Adame E., Lopéz-Colombo A., Amieva-Balmori M., Carmona Sánchez R., 
Charúa Guindic L., Flores Rendón R., Gómez Escudero O., González Martínez M., Icaza Chávez M.E., 

Morales Arámbula M., Schmulson M., Tamayo de la Cuesta J.L., Valdov 
Article 

Introduction: Significant advances have been made in the knowledge and understanding of the 
epidemiology, pathophysiology, diagnosis, and treatment of chronic constipation, since the 
publication of the 2011 guidelines on chronic constipation diagnosis and treatment in Mexico from the 
Asociación Mexicana de Gastroenterología. Aims: To present a consensus review of the current state 
of knowledge about chronic constipation, providing updated information and integrating the new 
scientific evidence. Methods: Three general coordinators reviewed the literature published within the 
time frame of January 2011 and January 2017. From that information, 62 initial statements were 
formulated and then sent to 12 national experts for their revision. The statements were voted upon, 
using the Delphi system in 3 voting rounds (2 electronic and one face-to-face). The statements were 
classified through the GRADE system and those that reached agreement > 75% were included in the 
consensus. Results and conclusions: The present consensus is made up of 42 final statements that 
provide updated knowledge, supplementing the information that had not been included in the 
previous guidelines. The strength of recommendation and quality (level) of evidence were established 
for each statement. The current definitions of chronic constipation, functional constipation, and 
opioid-induced constipation are given, and diagnostic strategies based on the available diagnostic 
methods are described. The consensus treatment recommendations were established from evidence 
on the roles of diet and exercise, fiber, laxatives, new drugs (such as prucalopride, lubiprostone, 
linaclotide, plecanatide), biofeedback therapy, and surgery. © 2018 

Remes-Troche J.M., Coss-Adame E., Lopéz-Colombo A., Amieva-Balmori M., Carmona Sánchez R., Charúa Guindic L., Flores 
Rendón R., Gómez Escudero O., González Martínez M., Icaza Chávez M.E., Morales Arámbula M., Schmulson M., Tamayo de 
la Cuesta J.L., Valdov, (2018). The Mexican consensus on chronic constipation [Consenso mexicano sobre estreñimiento 
crónico]. Revista de Gastroenterologia de Mexico, Vol. 83, pp. 168-189. ISSN: 3750906



The Mexican consensus on the treatment of hepatitis C [Consenso Mexicano 
para el tratamiento de la hepatitis C] 

Aiza-Haddad I., Ballesteros-Amozurrutia A., Borjas-Almaguer O.D., Castillo-Barradas M.,  
Castro-Narro G., Chávez-Tapia N., Chirino-Sprung R.A., Cisneros-Garza L., Dehesa-Violante M.,  

Flores-Calderón J., Flores-Gaxiola A., García-Juárez I., González-Huezo M. 
Article 

The aim of the Mexican Consensus on the Treatment of Hepatitis C was to develop clinical practice 
guidelines applicable to Mexico. The expert opinion of specialists in the following areas was taken into 
account: gastroenterology, infectious diseases, and hepatology. A search of the medical literature was 
carried out on the MEDLINE, EMBASE, and CENTRAL databases through keywords related to hepatitis 
C treatment. The quality of evidence was subsequently evaluated using the GRADE system and the 
consensus statements were formulated. The statements were then voted upon, using the modified 
Delphi system, and reviewed and corrected by a panel of 34 voting participants. Finally, the level of 
agreement was classified for each statement. The present guidelines provide recommendations with 
an emphasis on the new direct-acting antivirals, to facilitate their use in clinical practice. Each case 
must be individualized according to the comorbidities involved and patient management must always 
be multidisciplinary. © 2018 Asociación Mexicana de Gastroenterología 
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The municipal development planning in Mexico and the citizen participation. A 
legal framework analysis [Los planes de desarrollo municipal en México y la 

participación ciudadana. Un análisis del marco jurídico] 

Gómez MacFarland C.A. 
Article 

This paper addresses the issue of quality of the legal rule in relation with the updated knowledge of 
the subject that regulates, specifically on development planning of municipalities in Mexico. This article 
studies concepts and methodologies of strategic and participatory planning on municipal development 
planning, and it presents the characteristics of a legal standard of quality. Also, this paper presents a 
review of the constitutional text in democratic and strategic planning and in the Planning Act. 
Subsequently, it presents analysis of local political constitutions, organic municipal laws, the laws of 
citizen participation and planning laws at local level where it is analyzed whether the constitutional 
and legal text clearly indicates the planning methodology and whether encourages the citizen to 
participate on it, to know if there is sufficient quality in the legal framework. Lastly, the closing 
comments present the areas of opportunity detected in the analysis of the legal framework. © 2018, 
Universidad Nacional Autonoma de Mexico. All rights reserved. 
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The Oxxo-VETSA intersectoral alliance aiid its impact on social cohesion in the 
Rubén Jaramillo neighborhood, Monterrey, Mexico [La alianza intersectorial 
Oxxo-VETSA y su impacto en la cohesión social en la colonia Rubén Jaramillo, 

Monterrey, México] 

De Jesús Salazar Cantú J. 
Article 

The purpose of the study is to measure the impact on social cohesion of a program undertaken jointly 
by the FEMSA-Comercw (Oxxo) company and Voluntarios en Equipo Trabajando por la Superación con 
Amor, A.C (Volunteers in a Team Working to Progress with Love) (VETSA). The program adopts the 
conceptual approach of Chan, To and Chan (2006) and the measurement procedure of México Evalúa 
and Fundación Hogares (2015). The estimation employs models of differences in differenees and 
pairing. The main result shows that the intervention increased the index of social cohesion in ¡he Rubén 
Jaramillo neighborhood in a range from 0.4220 to 0.6398 points, on a scale from 1 to 5. © 2018. 
Estudios Demográficos v Urbanos. 
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The polyaromatic hydrocarbon β-naphthoflavone alters binding of YY1, Sp1, 
and Sp3 transcription factors to the Dp71 promoter in hepatic cells 

Becerril-Esquivel C., Peñuelas-Urquides K., Blancas-Sánchez E., Zapata-Benavides P., Silva-Ramírez B., 
Chávez-Reyes A., Castorena-Torres F., Cisneros B., De León M.B. 

Article 

The smallest product of the Duchenne muscular dystrophy gene, dystrophin (Dp)71, is ubiquitously 
expressed in nonmuscle tissues. We previously showed that Dp71 expression in hepatic cells is 
modulated in part by stimulating factor 1 (Sp1), stimulating protein 3 (Sp3), and yin yang 1 (YY1) 
transcription factors, and that the polyaromatic hydrocarbon, β-naphthoflavone (β-NF), 
downregulates Dp71 expression. The aim of the present study was to determine whether β-NF 
represses Dp71 expression by altering mRNA stability or its promoter activity. Reverse transcription-
quantitative polymerase chain reaction was used to measure half-life mRNA levels in β -NF-treated 
cells exposed to actinomycin D, an inhibitor of transcription, for 0, 4, 8, 12 and 16 h. Transient 
transfections with a plasmid carrying the Dp71 basal promoter fused to luciferase reporter gene were 
carried out in control and β -NF-treated cells. Electrophoretic mobility shift assays (EMSAs) were 
performed with labeled probes, corresponding to Dp71 promoter sequences, and nuclear extracts of 
control and β -NF-treated cells. To the best of our knowledge, the results demonstrated for the first 
time that this negative regulation takes place at the promoter level rather than the mRNA stability 
level. Interestingly, using EMSAs, β-NF reduced binding of YY1, Sp1, and Sp3 to the Dp71 promoter. It 
also suggests that β-NF may modulate the expression of other genes regulated by these transcription 
factors. In conclusion, β-NF represses Dp71 expression in hepatic cells by altering binding of YY1, Sp1, 
and Sp3 to the Dp71 promoter. © 2018 Kashyap. 
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The relationship between oil prices, the stock market and the exchange rate: 
Evidence from Mexico 

Areli Bermudez Delgado N., Bermudez Delgado E., Saucedo E. 
Article 

This paper analyzes the variables of oil price, exchange rate and stock market index to explain how 
they interact with each other in the Mexican economy. The examined period includes monthly data 
from January 1992 to June 2017. A Vector Autoregressive Model (VAR) is implemented that includes 
oil prices, the nominal exchange rate, the Mexican stock market index, and the consumer price index. 
Results indicate that the exchange rate has a negative and statistically significant effect on the stock 
market index; this indicates that an appreciation of the exchange rate is related to an increase in the 
stock market index. It is also found that the consumer price index has a positive effect on the exchange 
rate and a negative effect on the stock market index. The results also indicate that oil prices are 
statistically significant against the exchange rate, concluding that an increase in oil prices creates an 
appreciation of the exchange rate. In addition, the impulse-response functions show that the effects 
found tend to disappear over time. © 2018 Elsevier Inc. 
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The risk averse and prudent newsboy: changes in risk and fixed costs 

Ibarra-Salazar J. 
Article 

The classic single-period inventory problem (newsboy model) has been analysed to determine the 
qualitative effects of increases in the demand riskiness and of changes in fixed costs. This paper 
provides a sufficient condition for an increase in fixed costs to reduce orders. It has been shown that 
when the demand experiences a single spread around the optimal order or a restricted mean-
preserving spread, the newsvendor reduces orders if he is risk averse, or prudent respectively. This 
paper advances such results by showing that the relation runs in both directions. That is, whenever the 
uncertain demand undergoes a risk increase characterised by a single spread, the newsboy will reduce 
orders if and only if he is risk averse; and that prudence is both necessary and sufficient condition for 
the newsboy to reduce orders whenever he is faced with a restricted mean-preserving spread of the 
random demand. Copyright © 2018 Inderscience Enterprises Ltd. 
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The role of non-formal contexts in teacher education for STEM: the case  
of horno3 science and technology interactive centre 

Fernández-Limón C., Fernández-Cárdenas J.M., Gómez Galindo A.A. 
Article 

Teacher education can benefit directly from experiences in non-formal settings. This article presents a 
research study with elementary teachers who were teaching in public schools in the state of Nuevo 
León, México, and participated in a STEM Continuous Professional Development (CPD) workshop. The 
workshop provided a platform for teachers to interact with scientists and disseminators of science, 
allowing the appropriation of scientific knowledge applied to everyday activities and settings. 
Participants improved the quality of their teaching practices in classrooms and gained a new 
understanding of STEM subjects, enabling them to promote inspiring learning experiences with their 
students, where dialogue, experimentation and elucidation became an important part of their lessons. 
The study was carried out using ethnographic tools for analysing recorded videos, 15 sets of field notes, 
and 49 questionnaires. The sequential analysis of talk and gestures in their participation in the CPD 
workshop demonstrated high levels of involvement, creativity, and collaborative solution of STEM 
problems. © 2018 Informa UK Limited, trading as Taylor & Francis Group. 
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The self-internationalization model (SIM) versus conventional 
internationalization models (CIMs) of the institutions of higher education:  

A preliminary insight from management perspectives 

Khan M.A., Ebner N. 
Article 

Institutions of higher education increasingly engage in internationalization efforts for a variety of 
reasons. The collection of practices these institutions engage in, which can be called conventional 
internationalization models (CIM), primarily focus on centralized and institutionalized efforts. This 
paper reviews typical aspects of CIM, noting their benefits while also spotlighting the costs they entail 
and the open spaces they leave. The paper then introduces the self-internationalization model (SIM) 
as a complement and a supplement to CIM. SIM offers a less centralized approach to 
internationalization, focusing instead on individual initiatives taken by faculty, academic managers, 
and students. This paper explains the functional aspects of SIM and its comparative advantages and 
disadvantages vis-à-vis CIM. Furthermore, it provides guidelines for the design and implementation of 
comprehensive, innovative, flexible, and dynamic internationalization models combining SIM and CIM 
in a manner that is suitable, convenient, affordable, and beneficial for all stakeholders in higher 
education institutions. © 2018, Institute of Eastern Europe and Central Asia. All rights reserved. 

Khan M.A., Ebner N., (2018). The self-internationalization model (SIM) versus conventional internationalization models 
(CIMs) of the institutions of higher education: A preliminary insight from management perspectives. Journal of Eastern 
European and Central Asian Research, Vol. 5, ISSN: 23288272



The social construction of a Teacher Support Team: an experience of university 
lecturers’ professional development in STEM 

Castro-Félix E., Daniels H. 
Article 

This paper focuses on understanding and exploring how a group of university engineering and science 
tutor educators learn and assimilate new conceptions about their role in the face of the forces of 
globalisation that are transforming the system of higher education. This research paper adopts the 
notion of the Teacher Support Team (TST) as developed by Daniels and grounded in Vygotsky’s 
sociocultural account of the social formation of mind. These structures of meaning provide insight into 
the role played by the context, the interactions, the needs and the demands of actual activities, 
agreements and learning processes that this group of STEM lecturers undertook as they sought to 
transform their usual teaching methods that were focused on individual and isolated work in order to 
create more innovative practices and impact on their students’ performance. The analysis of this 
experience, which was based on the epistemological principles of the sociocultural approach, focused 
on the educational model that emerges from needs that are perceived and shared through the group’s 
interactions, as well as the transitions that such a team undergoes in its actions and decisions. © 2018 
Informa UK Limited, trading as Taylor & Francis Group. 
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The timing of environmental tax policy with a consumer-friendly firm 

Leal M., García A., Lee S.-H. 
Article 

This study considers a Cournot duopoly model with a consumer-friendly firm and analyzes the interplay 
between the strategic choice of abatement technology and the timing of government's commitment 
to the environmental tax policy. We show that the optimal emission tax under committed policy 
regime is always higher than that under non-committed one, but both taxes can be higher than 
marginal environmental damage when the consumer-friendliness is high enough. We also show that 
the emergence of a consumer-friendly firm might yield better outcomes to both welfare and 
environmental quality without the commitment to the environmental policy. © Hitotsubashi 
University. 
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The use of educational platforms as teaching resource in mathematics 

Gómez-Zermeño M., Franco-Gutiérrez H. 
Article 

Dropping out from the school system at High School level has been a problem for several years; high 
levels of mathematics' failing have been a recurring situation. This paper discusses how academic 
virtual counseling might be a tool to help students in math class. The methodological approach is based 
in the non-experimental, longitudinal model evolution and in the designs of evolutionary group 
analysis, we stated the possibility to generalize the results of the use of technological resources in the 
teaching of mathematics in order to find out if it is possible to improve the levels of students at a school 
in upper level education. According to this research, the use of educational platforms as a resource for 
the subject of mathematics represents not only a technological tool for teachers but also offers 
students the opportunity to view this subject as an academic challenge to overcome. © 2018, 
OmniaScience. 
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The virtual pathology lab experience 

Eraña-Rojas I.E., Barbosa Quintana Á., Pérez Saucedo J.E., Segura-Azuara N.Á., López Cabrera M.V. 
Article 

Learning pathology is a challenge, students must develop the skills to identify microscopic 
abnormalities, explain the interaction of functional disorders, and their causes. This study assesses a 
novel approach to teach pathology using clinical cases through digital images, virtual online slides, and 
a learning management system. Satisfaction of 83 students in the Pathology class was assessed with 
an online survey, using a Likert scale from 1 to 5 where 1 stands for total disagreement and 5 for total 
agreement. Regarding the impact of virtual pathology lab experience in their academic performance, 
97.6% of students believe this approach was useful to achieve learning objectives as it allows self-
directed learning, easier feedback, and collaboration between peers. © 2017, Springer-Verlag France. 
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Thermal analysis of a thermoelectric generator for light-duty diesel engines 

Fernández-Yañez P., Armas O., Capetillo A., Martínez-Martínez S. 
Article 

Efficiency of internal combustion engines can be improved indirectly using a waste heat recovery 
system. Thermoelectric generators (TEGs) are employed to convert thermal energy from exhaust gases 
to electrical energy. Research in this area has been focused on gasoline and heavy-duty engines. The 
novel purpose of this work is to study the potential of TEGs in light-duty diesel engines, where available 
energy in the exhaust systems is lower and, therefore, energy recovery is more difficult to achieve. 
Furthermore, the engine was tested in the most used area of the engine map for passenger cars, far 
from the full-load curve. This work also provides a new useful insight of the flow inside TEGs and the 
influence of catalytic converters (commonly immediately upstream of TEGs) to fill the gaps in 
implementation and development of thermoelectric generator prototypes. A TEG was designed 
following a different approach focused not only on maximizing electrical power output but also on 
minimizing influence on the engine (not always considered). Main challenges for the design of devices 
in this scenario are identified and effects of size and internal topology are studied using Computational 
Fluid Dynamics (CFD). The CFD model that estimates electrical production was validated thoroughly 
following a novel and thorough module-by-module approach. Results show that it is possible to 
recover a modest amount of energy in the high load, high engine speed region of the common driving 
conditions in the engine map. © 2018 Elsevier Ltd 
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Thermal characterization of soda lime silicate glass-graphite composites  
for thermal energy storage 

Macias J.D., Romero-Paredes H., Gutiérrez-Razo R.A., Cervantes-Alvarez F., Bante-Guerra J.,  
Ares-Muzio O., Alvarado-Gil J.J., Arancibia-Bulnes C.A., Villafan-Vidales H.I.,  

Ramos-Sánchez V., Garcia H. 
Article 

Solar technology operating at elevated temperature conditions demands accurate knowledge of the 
optical and thermal properties of the materials involved in the construction and operation of solar 
collectors, reactors, and energy storages, among many others. Thermal energy storage (TES) devices 
involve successive melting and crystallization processes, which result in high complexity materials 
where the morphology, composition, and porosity could be highly non-homogeneous. In these cases, 
contact techniques for determining the thermal properties are highly susceptible and do not provide 
reliable measurements. It is under these conditions that non-contact photothermal techniques can 
provide superior performance, because in this case, the heat inducing source is a laser beam and the 
detector is usually a photodiode or a thermographic camera which are in non-contact with samples. 
The materials applied as storage medium in a TES unit can be divided into four groups: metals and 
alloys, ceramics and glasses, polymers and elastomers, and composites that include natural materials. 
Soda lime silicate glass recyclable waste is a very promising material for storage medium due to its 
inexpensive and wide availability. In this paper, we examined soda lime silicate glass-graphite 
composites for use as storage medium in a TES unit. A simple one-dimensional model for thermal 
conductivity was developed based on equivalent thermal circuits for series-parallel composite walls, 
and we found that thermal conductivity values depend on the amount of graphite dispersed into the 
samples, the porous media, and their structure. © 2018 Author(s). 
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Thermal performance of a parabolic trough linear collector using  
Al2O3/H2O nanofluids 

Bretado de los Rios M.S., Rivera-Solorio C.I., García-Cuéllar A.J. 
Article 

The effect of using nanofluids on the thermal performance of a parabolic trough linear collector (PTLC) 
was investigated. Experiments were performed to evaluate the thermal efficiency of a PTLC according 
to the ISO 9806 test. Distilled and deionized water and nanofluids produced by dispersing 
nanoparticles of alumina (Al2O3) in water with a volume fraction of 1% and 3% were employed as a 
heat transfer fluid (HTF). Adding nanoparticles increased the thermophysical properties of the base 
fluid, enhancing the heat transfer between the receiver tube and the working fluid. An increase in the 
thermal efficiency of the PTLC with respect to the base fluid was achieved for all the nanofluids tested 
in different ambient conditions and incident angles. For the first set of experiments, maximum 
efficiencies observed were: 52.4% for 3% volume fraction nanofluid and 40.8% for water. For 
experiments run later in the year, maximum efficiencies obtained were 57.7% for nanofluid with 1% 
volume fraction and 46.5% for water. Also, it was found that the efficiency of the nanofluids had a 
strong dependence on the incident angle, where the highest efficiency was obtained for the smallest 
angle. © 2018 Elsevier Ltd 
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Time-inconsistent environmental policies with a consumer-friendly firm: 
Tradable permits versus emission tax 

García A., Leal M., Lee S.-H. 
Article 

This study considers the timing of environmental policies with a consumer-friendly firm having 
abatement technology and compares two market-based regulatory instruments, tradable permits and 
emission tax regulations. When the government can credibly commit its policy, we show that the 
equilibrium outcomes under both policies are equivalent in terms of permits price and tax rate. Under 
the non-committed policy, however, the equivalence breaks down because firms have opposite 
incentives to induce time-consistent policy to be adjusted ex post. In particular, compared to pre-
committed government, firms abate less emission to induce higher emission quotas under the permits 
policy while a consumer-friendly firm abates more emissions to reduce tax rate under the tax policy. 
Finally, we show that tax policy will result in higher welfare and lower environmental damage unless 
the concern on consumer surplus is large. © 2018 Elsevier Inc. 
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TiO2/UV-assisted rhodamine B degradation: putative pathway  
and identification of intermediates by UPLC/MS 

Rasheed T., Bilal M., Iqbal H.M.N., Shah S.Z.H., Hu H., Zhang X., Zhou Y. 
Article 

The present study was designed to evaluate the photocatalytic degradation of Rhodamine B (Rh-B) in 
a self-assembled TiO2-assisted system under UV light irradiation. Chemical oxygen demand, total 
organic carbon and high-performance liquid chromatography analyses confirmed the elevated Rh-B 
degradation level. A stepwise meticulous breakdown pathway based on the ultra-performance liquid 
chromatography coupled with electrospray ionization mass spectrometry is proposed. Results 
demonstrated that the degradation of Rh-B mainly occurred via N-de-ethylation process, and N-de-
ethylated intermediate products were further oxidized into acids and alcohols. Reduction in toxicity of 
the dye by the formation of metabolites was measured using human cell lines (MTT assay) and toxicity 
tests based on shrimp Artemia salina. Noticeably, the degraded intermediates of Rh-B revealed low or 
non-toxicity than the original dye molecule. Therefore, it can be inferred that the TiO2-assisted 
photocatalysis could be beneficial for the degradation of recalcitrant compounds and textile 
wastewater effluents, and for the elimination of toxicity therein. © 2017 Informa UK Limited, trading 
as Taylor & Francis Group. 
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Totally endoscopic implant to effect a gastric bypass: 12-month safety  
and efficacy outcomes 

Sandler B.J., Biertho L., Anvari M., Rumbaut R., Morales-Garza L.A., Torres-Barrera G., Marceau S., 
Hong D., Smith C.D., Horgan S. 

Article 

Background: Only a small percentage of candidates for bariatric surgery ever undergo a procedure for 
weight loss. Devices duplicating key effects of bariatric surgeries with removable, fully trans-oral 
implants could extend their benefits to patients unwilling to undergo anatomy-altering abdominal 
surgeries. Methods: Thirty-two obese subjects (mean BMI: 42.3) were enrolled in a prospective, 
multicenter, single-arm, feasibility trial of the first fully trans-oral endoscopic gastrointestinal bypass 
device. The device is a cuff attached to the distal esophagus by transmural anchors and connected to 
a 120-cm sleeve diverting undigested nutrients to the jejunum. Bodyweight, vital signs, adverse events, 
medications, HbA1c, fasting glucose, and lipids were collected at baseline and follow-up visits. Device 
status was endoscopically assessed every 6 months. Results: The fully trans-oral procedure was 
successful in all subjects without intraoperative adverse events or postoperative infections. Twenty-
eight of 32 subjects (88%) remained implanted with continuing follow-up beyond their 12-month visit. 
At 12 months, the 32 subjects had lost an average of 44.8% of excess body weight, 17.6% of total body 
weight, 20.8 kg, and 7.5 BMI points. Weight loss depended on capture of ingesta by the esophageal 
cuff, with 18 of 32 subjects without visible gaps around their cuffs at the 6 month endoscopy having 
significantly greater EWL (53.6 vs. 33.4% in the remaining subjects, p < 0.002). Mean HbA1c and fasting 
glucose declined by 1.1% points and 29 mg/dL in type 2 diabetic subjects, 80% of whom had remission 
of their diabetes at 12 months. Conclusion: This study demonstrates the feasibility, safety, and efficacy 
of a fully trans-oral gastrointestinal bypass implant. This purely endoscopic device may provide a 
valuable addition to the armamentarium of treatment available for the management of morbid 
obesity. © 2018, Springer Science+Business Media, LLC, part of Springer Nature. 
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Towards (pro-)active intelligent products 

Wuest T., Schmidt T., Wei W., Romero D. 
Article 

Intelligent product research and applications are progressing rapidly. This development driven by the 
advances of ICT technology, product lifecycle focus, product-service systems (PSS), cloud computing, 
social network services, in short, the abundance of communication means and (user) data. Despite this 
rapid development, intelligent products are still rather passive in nature. In this study, we aim to 
investigate the future direction of intelligent products. The central research question is whether 
intelligent products are becoming more (pro-)active and/or socially active with subsequent questions 
regarding associated requirements and demands, barriers and challenges and information needs. To 
answer these questions, we conducted guided expert interviews and qualitative content analysis. The 
results indicate that the direction of intelligent products is moving towards a more (pro-)active future. 
We discuss how this new development is contributing to smart manufacturing as well as PSS design 
and operation and suggest an extension of two classification models for intelligent products. Copyright 
© 2018 Inderscience Enterprises Ltd. 
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Towards a deep experience within Participatory Action Research Rumo a uma 
experiência profunda dentro da Pesquisa-Ação Participativa [Hacia una 
experiencia profunda dentro de la Investigación Acción Participativa] 

Carrasco J.U., Aguirre F.L. 
Article 

Based on Larrosa's phenomenological treatment on the value of experience as a source of knowledge 
as well as the ideas of Antonio Gramsci, Paulo Freire and Orlando Fals Borda, the article presents a 
systematized proposal for those carrying out Participatory Action Research (par). In this sense, those 
carrying out par must assume the implications of a socially committed science and the importance of 
experience as a means of both personal and collective self-knowledge and transformation. In the first 
place, these transformations spur from the acknolwegment of researchers as vulnerable, sensitive and 
sensible subjects. In the second place, they are based on the establishment of affective relationships 
in which the experience sustains the commitment of par as a sociological option. The article proposes 
that those choosing this option be aware of how their position is influenced by paradigms of 
instrumental rationality which employ quantification aims to validate knowledge. Faced with this, 
another option of relational rationality arises, proposing good living and inviting us to understand 
existence from the historical-collective experience. This aims to cultivate an attitude of openness and 
affective and spiritual attention with respect to events and establish reciprocal relationships. To 
develop this attitude, we must assume positions of co-creation, mediation, service, co-fraternization 
and reconciliation, constantly working within different daily spaces, sacred and intimate, to generate 
greater confidence, openness and availability on behalf of the collectives. The aim must be more than 
collecting data or complying with indicators; it must be to experience the emotive and even spiritual 
scope of our task, given the resonance produced during the coexistence. © 2016 Algunos derechos 
reservados. 
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Towards a new framework for advanced driver assistance systems 

Ledezma-Zavala E., Ramrez-Mendoza R.A. 
Article 

Abstract: Numerous efforts have been made to improve safety in vehicles, from passive elements as 
seat belts, to advanced active systems as electronic stability control systems (ESC), further trends focus 
on autonomous and cooperative driving. This work presents a novel approach for improving driving 
safety with an integrated advanced driver assistance system (ADAS) which can use biological signals 
from the driver and dynamic variables from the vehicle to make control decisions to act either on the 
driver or the vehicle itself. Its main contribution is the proposal of a systematic approach for modelling 
hybrid ADAS. Graphical abstract: The appearance of intelligent transportation systems and smart 
vehicles, the understanding of human physiological signal, and the revolution of digital technologies 
and consumer devices has created the opportunity to develop more advanced systems. Its the purpose 
of this publication to establish a general architecture to model such complex systems in a 
comprehensive way. [Figure not available: see fulltext.]. © 2016, Springer-Verlag France. 
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Towards an Automatic System to Spindle Faults Detection ⁎ 

Garzón C.V., Moncayo G.B., Alcántara D.H., Tudón Martínez J.C., Morales-Menendez R. 
Article 

The diagnosis of faults has allowed to evolve the maintenance strategies in the industries, optimizing 
the production stops. In the case of machining systems, timely fault diagnosis avoids products that are 
out of specification and/or extreme damage. Optimum machining is highly dependent on the 
performance and condition of the spindle, within which the bearing system represents the mechanical 
components with the greatest likelihood of failure. The advances in the use of the Wavelet Transform 
(WT) was analyzed and a fault detection method for spindles was proposed. This method automatically 
detects the frequency range where most information of the fault is located and separates it from other 
noisy frequencies. Furthermore, faults can be detected at early stages. Early results, validated with 
experimental data, are promising for an automatic system. © 2018 
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Towards an efficient one-class classifier for mobile devices and wearable 
sensors on the context of personal risk detection 

Trejo L.A., Barrera-Animas A.Y. 
Article 

In this work, we present a first step towards an efficient one-class classifier well suited for mobile 
devices to be implemented as part of a user application coupled with wearable sensors in the context 
of personal risk detection. We compared one-class Support Vector Machine (ocSVM) and OCKRA (One-
Class K-means with Randomly-projected features Algorithm). Both classifiers were tested using four 
versions of the publicly available PRIDE (Personal RIsk DEtection) dataset. The first version is the 
original PRIDE dataset, which is based only on time-domain features. We created a second version that 
is simply an extension of the original dataset with new attributes in the frequency domain. The other 
two datasets are a subset of these two versions, after a feature selection procedure based on a 
correlation matrix analysis followed by a Principal Component Analysis. All experiments were focused 
on the performance of the classifiers as well as on the execution time during the training and 
classification processes. Therefore, our goal in this work is twofold: we aim at reducing execution time 
but at the same time maintaining a good classification performance. Our results show that OCKRA 
achieved on average, 89.1% of Area Under the Curve (AUC) using the full set of features and 83.7% 
when trained using a subset of them. Furthermore, regarding execution time, OCKRA reports in the 
best case a 33.1% gain when using a subset of the feature vector, instead of the full set of features. 
These results are better than those reported by ocSVM, in which case, even though the AUCs are very 
close to each other, execution times are significantly higher in all cases, for example, more than 20 h 
versus less than an hour in the worst-case scenario. Having in mind the trade-off between classification 
performance and efficiency, our results support the choice of OCKRA as our best candidate so far for 
a mobile implementation where less processing and memory resources are at hand. OCKRA reports a 
very encouraging speed-up without sacrificing the classifier performance when using the PRIDE dataset 
based only on time-domain attributes after a feature selection procedure. © 2018 by the authors. 
Licensee MDPI, Basel, Switzerland. 
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Towards reproducible measurement of nanoparticle size using dynamic light 
scattering: Important controls and considerations 

Langevin D., Raspaud E., Mariot S., Knyazev A., Stocco A., Salonen A., Luch A., Haase A., Trouiller B., 
Relier C., Lozano O., Thomas S., Salvati A., Dawson K. 

Article 

The characterization of nanoparticles in dispersions, in particular measuring their size and size 
distribution, is a prerequisite before they can be used in toxicological testing. Such characterization 
requires reliable methods with good reproducibility. The aim of this study was to evaluate the 
reproducibility, and thus the potential of Dynamic Light Scattering (DLS) for nanoparticle size 
determination. DLS is easy to use and well established in most nanotoxicology laboratories. However, 
reproducibility and in particular variability between measurements done using different instrumental 
setups have not been addressed systematically before. Here we performed initial experiments with 
rather monodisperse dispersions of spherical particles in water. Significant discrepancies in the 
measured distributions were obtained with different DLS instruments, especially when fitting the data 
using mathematical inversion methods. Significant errors can be made due to different settings being 
used for fitting the data. These were even more prominent when working with dilute dispersions of 
very small particles. Our study has identified several important points to be taken into consideration 
in order to overcome possible issues in measurement and analysis of nanoparticles using DLS. In 
practice, however, nanoparticles may have significant polydispersities and/or can be non-spherical. 
We extend the comparative work on spherical particles, to show how to characterize polydisperse 
and/or high aspect ratio particles using DLS instruments. © 2018 Elsevier B.V. 
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Toxicological Assessment and UV/TiO2-Based Induced Degradation Profile  
of Reactive Black 5 Dye 

Bilal M., Rasheed T., Iqbal H.M.N., Hu H., Wang W., Zhang X. 
Article 

In this study, the toxicological and degradation profile of Reactive Black 5 (RB5) dye was evaluated 
using a UV/TiO2-based degradation system. Fourier transform infrared spectroscopy (FT-IR), thin layer 
chromatography (TLC), high-performance liquid chromatography (HPLC) and ultra-performance liquid 
chromatography coupled with mass spectrometry (UPLC-MS) techniques were used to evaluate the 
degradation level of RB5. The UV-Vis spectral analysis revealed the disappearance of peak intensity at 
599 nm (λmax). The FT-IR spectrum of UV/TiO2 treated dye sample manifest appearance of new peaks 
mainly because of the degraded product and/or disappearance of some characteristics peaks which 
were present in the untreated spectrum. The HPLC profile verified the RB5 degradation subject to the 
formation of metabolites at different retention times. A stable color removal higher than 96% with 
COD removal in the range of 74–82.3% was noted at all evaluated dye concentrations. The tentative 
degradation pathway of RB5 is proposed following a careful analysis of the intermediates identified by 
UPLC-MS. Toxicity profile of untreated and degraded dye samples was monitored using three types of 
human cell lines via MTT assay and acute toxicity testing with Artemia salina. In conclusion, the 
UV/TiO2-based degradation system could be effectively employed for the remediation of textile 
wastewater comprising a high concentration of reactive dyes. © 2017, Springer Science+Business 
Media, LLC. 
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Transcription factor TFIIEβ interacts with two exposed positions in helix 2 of the 
Antennapedia homeodomain to control homeotic function in Drosophila 

Altamirano-Torres C., Salinas-Hernández J.E., Cárdenas-Chávez D.L., Rodríguez-Padilla C.,  
Reséndez-Pérez D. 

Article 

Homeoproteins contain the conserved homeodomain (HD) and have an important role determining 
embryo body plan during development. HDs increase their DNA-binding specificity by interacting with 
additional cofactors outlining a Hox interactome with a multiplicity of protein-protein interactions. In 
Drosophila, the first link of functional contact with a general transcription factor (GTF) was found 
between Antennapedia (Antp) and BIP2 (TFIID complex). Hox proteins also interact with other 
components of Pol II machinery such as the subunit Med19 from Mediator (MED) complex, TFIIEβ and 
transcription-pausing factor M1BP. All these interactions clearly demonstrate Hox-driven 
transcriptional regulation, but the precise molecular mechanism remains unclear. In this paper, we 
focused on the Antp-TFIIEβ protein-protein interface to establish the specific contacts as well as its 
functional role. Using Bimolecular Fluorescence Complementation (BiFC) in cell culture and in vivo we 
found that TFIIEβ interacts with Antp through the HD independently of the YPWM motif and the direct 
physical interaction is at helix 2, specifically aminoacidic positions I32 and H36 of Antp. We also found, 
through ectopic assays, that these two positions in helix 2 are crucial for Antp homeotic function in 
head involution, and thoracic and antenna-To tarsus transformations. Interestingly, overexpression of 
Antp and TFIIEβ in the antennal disc showed that this interaction is required for the antenna-To-Tarsus 
transformation. In conclusion, interaction of Antp with TFIIEβ is important for the functional specificity 
of Antennapedia, and amino acids 32 and 36 in Antp HD helix 2 are key for this interaction. Our results 
open the possibility to more broadly analyze Antp-TFIIEβ interaction on the transcriptional control for 
the activation and/ or repression of target genes in the Hox interactome during Drosophila 
development. © 2018 Altamirano-Torres 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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Transfer of innovation on allergic rhinitis and asthma multimorbidity in the 
elderly (MACVIA-ARIA) - EIP on AHA Twinning Reference Site (GARD research 

demonstration project) 

Bousquet J., Agache I., Aliberti M.R., Angles R., Annesi-Maesano I., Anto J.M., Arnavielhe S.,  
Asayag E., Bacci E., Bedbrook A., Bachert C., Baroni I., Barreto B.A., Bedolla-Barajas M.,  

Bergmann K.C., Bertorello L., Bewick M., Bieber T., Birov S., Bindsle 
Article 

The overarching goals of the European Innovation Partnership on Active and Healthy Ageing (EIP on 
AHA) are to enable European citizens to lead healthy, active and independent lives whilst ageing. The 
EIP on AHA includes 74 Reference Sites. The aim of this study was to transfer innovation from an app 
developed by the MACVIA-France EIP on AHA reference site (Allergy Diary) to other reference sites. 
The phenotypic characteristics of rhinitis and asthma multimorbidity in adults and the elderly will be 
compared using validated information and communication technology (ICT) tools (i.e. the Allergy Diary 
and CARAT: Control of Allergic Rhinitis and Asthma Test) in 22 Reference Sites or regions across Europe. 
This will improve the understanding, assessment of burden, diagnosis and management of rhinitis in 
the elderly by comparison with an adult population. Specific objectives will be: (i) to assess the 
percentage of adults and elderly who are able to use the Allergy Diary, (ii) to study the phenotypic 
characteristics and treatment over a 1-year period of rhinitis and asthma multimorbidity at baseline 
(cross-sectional study) and (iii) to follow-up using visual analogue scale (VAS). This part of the study 
may provide some insight into the differences between the elderly and adults in terms of response to 
treatment and practice. Finally (iv) work productivity will be examined in adults. © 2017 EAACI and 
John Wiley and Sons A/S. Published by John Wiley and Sons Ltd. 
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Transient co-expression with three O-glycosylation enzymes allows  
production of GalNAc-O-glycosylated Granulocyte-Colony Stimulating Factor  

in N. benthamiana 

Ramírez-Alanis I.A., Renaud J.B., García-Lara S., Menassa R., Cardineau G.A. 
Article 

Background: Expression of economically relevant proteins in alternative expression platforms, 
especially plant expression platforms, has gained significant interest in recent years. A special interest 
in working with plants as bioreactors for the production of pharmaceutical proteins is related to low 
production costs, product safety and quality. Among the different properties that plants can also offer 
for the production of recombinant proteins, protein glycosylation is crucial since it may have an impact 
on pharmaceutical functionality and/or stability. Results: The pharmaceutical glycoprotein human 
Granulocyte-Colony Stimulating Factor was transiently expressed in Nicotiana benthamiana plants and 
subjected to mammalian-specific mucin-type O-glycosylation by co-expressing the pharmaceutical 
protein together with the glycosylation machinery responsible for such post-translational 
modification. Conclusions: The pharmaceutical glycoprotein human Granulocyte-Colony Stimulating 
Factor can be expressed in N. benthamiana plants via agroinfiltration with its native mammalian-
specific mucin-type O-glycosylation. © 2018 The Author(s). 
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Tri-ponderal mass index vs. Fat mass/height3 as a screening tool for metabolic 
syndrome prediction in colombian children and young people 

Ramírez-Vélez R., Correa-Bautista J.E., Carrillo H.A., González-Jiménez E., Schmidt-Riovalle J.,  
Correa-Rodríguez M., García-Hermoso A., González-Ruíz K. 

Article 

Tri-ponderal mass index (TMI) and Fat mass index (FMI) have been proposed as alternative approach 
for assessing body fat since BMI does not ensure an accurate screening for obesity and overweight 
status in children and adolescents. This study proposes thresholds of the TMI and FMI for the 
prediction of metabolic syndrome (MetS) in children and young people. For this purpose, a cross-
sectional study was conducted on 4,673 participants (57.1% females), who were 9–25 years of age. As 
part of the study, measurements were taken of the subjects’ weight, waist circumference, serum lipid 
indices, blood pressure and fasting plasma glucose. Body composition was measured by bioelectrical 
impedance analysis (BIA). The TMI and FMI were calculated as weight (kg)/height (m3) and fat mass 
(kg)/height (m3), respectively. Following the international diabetes federation definition, MetS was 
defined as including three or more metabolic abnormalities. Cohort-specific thresholds were 
established to identify Colombian children and young people at high risk of MetS. The thresholds were 
applied to the following groups, including: (i) cohort of children with TMI ≥ 12.13 kg/m3 (girls) and ≥ 
12.10 kg/m3 (boys); (ii) cohort of adolescents with TMI ≥ 12.48 kg/m3 (girls) and ≥ 11.19 kg/m3 (boys); 
and (iii) cohort of young adults with TMI ≥ 13.21 kg/m3 (women) and ≥ 12.19 kg/m3 (men). The FMI 
reference cut-off values used were as follows for the different groups, including: (i) cohort of children 
with FMI ≥ 2.59 fat mass/m3 (girls) and ≥ 1.98 fat mass/m3 (boys); (ii) cohort of adolescents with FMI 
≥ 3.12 fat mass/m3 (girls) and ≥ 1.46 fat mass/m3 (boys); and (iii) cohort of adults with FMI ≥ 3.27 
kg/m3 (women) and ≥ 1.65 kg/m3 (men). Our results showed that the FMI and TMI had a moderate 
discriminatory power to detect MetS in Colombian children, adolescents and young adults. © 2018 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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#TrumpenMéxico. Transnational connective action in Twitter and the dispute 
on the border wall 

Meneses M.-E., Martín-Del-Campo A., Rueda-Zárate H. 
Article 

This article aims to identify how digital public opinion was articulated on Twitter during the visit of the 
Republican presidential candidate Donald Trump to Mexico City in 2016 by invitation from the Mexican 
government, which was preceded by the threat to construct a border wall that Mexico would pay for. 
Using a mixed methodology made up of computational methods such as data mining and social 
network analysis combined with content analysis, the authors identify conversational patterns and the 
structures of the networks formed, beginning with this event involving the foreign policy of both 
countries that share a long border. The authors study the digital media practices and emotional 
frameworks these social network users employed to involve themselves in the controversial visit, 
marked by complex political, cultural and historical relations. The analysis of 352,203 tweets in two 
languages (English and Spanish), those most used in the conversations, opened the door to an 
understanding as to how transnational public opinion is articulated in connective actions detonated by 
newsworthy events in distinct cultural contexts, as well as the emotional frameworks that permeated 
the conversation, whose palpable differences show that Twitter is not a homogeneous universe, but 
rather a set of universes codetermined by sociocultural context. © ISSN: 1134-3478. 
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Tuberculosis in the era of anti-TNF-alpha therapy: Why does the risk still exist? 

Torres-Castiblanco J.L., Carrillo J.A., Hincapié-Urrego D., Rojas-Villarraga A. 
Article 

Rheumatoid arthritis is an autoimmune systemic disease characterized mainly by inflammatory 
compromise of diarthrodial joints. Multiple drug therapies have been developed to control the activity 
of rheumatoid arthritis, among them, the first line of disease-modifying antirheumatic drugs (DMARD), 
and novel drug therapies such as the anti-TNF alpha therapy, with satisfactory clinical outcomes. 
Despite this positive fact, the use of this therapy implies the risk of producing negative effects due to 
its mechanism of action, which has been associated with multiple infections, especially tuberculosis, 
making it necessary to use screen tests before resorting to this kind of drugs. We present the case of 
a 58-year-old female patient, with a six-year history of rheumatoid arthritis. The patient developed 
disseminated tuberculosis with compatible radiological and histological findings after receiving 
treatment with infliximab (anti-TNF therapy). No test was performed to screen for latent tuberculosis 
infection prior to the administration of infliximab. The performance of routine screenings tests for 
tuberculosis prior to anti-TNF alpha therapy plays an essential role in the detection of asymptomatic 
patients with latent tuberculosis. This is the only way to identify those patients who would benefit 
from anti-tuberculosis drugs before the initiation of anti-TNF alpha therapy, which makes the 
difference in the search of a significant reduction in the incidence of tuberculosis and its associated 
morbidity and mortality. © Biomédica 2018. 
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Tyrphostin AG17 inhibits adipocyte differentiation in vivo and in vitro 

Camacho A., Segoviano-Ramírez J.C., Sánchez-Garcia A., De Jesus Herrera-De La Rosa J.,  
García-Juarez J., Hernandez-Puente C.A., Calvo-Anguiano G., Maltos-Uro S.R., Olguin A.,  

Gojon-Romanillos G., Gojon-Zorrilla G., Ortiz-Lopez R. 
Article 

Background: Excessive subcutaneous adiposity in obesity is associated to positive white adipocyte 
tissue (WAT) differentiation (adipogenesis) and WAT expandability. Here, we hypothesized that 
supplementation with the insulin inhibitor and mitochondrial uncoupler, Tyrphostin (T-AG17), in vitro 
and in vivo inhibits adipogenesis and adipocyte hypertrophy. Methods: We used a 3T3-L1 proadipocyte 
cell line to identify the potential effect of T-AG17 on adipocyte differentiation and fat accumulation in 
vitro. We evaluated the safety of T-AG17 and its effects on physiological and molecular metabolic 
parameters including hormonal profile, glucose levels, adipogenesis and adipocyte hypertrophy in a 
diet-induced obesity model using C57BL/6 mice. Results: We found that T-AG17 is effective in 
preventing adipogenesis and lipid synthesis in the 3T3-L1 cell line, as evidenced by a significant 
decrease in oil red staining (p < 0.05). In obese C57BL/6 mice, oral administration of T-AG17 (0.175 
mg/kg for 2 weeks) lead to decreased fat accumulation and WAT hypertrophy. Further, T-AG17 
induced adipocyte apoptosis by activating caspase-3. In the hepatocytes of obese mice, T-AG17 
promoted an increase in the size of lipid inclusions, which was accompanied by glycogen accumulation. 
T-AG17 did not alter serum biochemistry, including glucose, insulin, leptin, free fatty acids, creatinine, 
and aspartate aminotransferase. Conclusion: T-AG17 promotes adipocyte apoptosis in vivo and is an 
effective modulator of adipocyte differentiation and WAT hypertrophy in vitro and in vivo. Therefore, 
T-AG17 may be useful as a pharmacological obesity treatment. © 2018 The Author(s). 
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Ultrathin nanoporous membranes for insulator-based dielectrophoresis 

Mukaibo H., Wang T., Perez-Gonzalez V.H., Getpreecharsawas J., Wurzer J.,  
Lapizco-Encinas B.H., McGrath J.L. 

Article 

Insulator-based dielectrophoresis (iDEP) is a simple, scalable mechanism that can be used for directly 
manipulating particle trajectories in pore-based filtration and separation processes. However, iDEP 
manipulation of nanoparticles presents unique challenges as the dielectrophoretic force (F→ DEP) 
exerted on the nanoparticles can easily be overshadowed by opposing kinetic forces. In this study, a 
molecularly thin, SiN-based nanoporous membrane (NPN) is explored as a breakthrough technology 
that enhances F→ DEP By numerically assessing the gradient of the electric field square Δ|E→|2-a 
common measure for F→ DEP magnitude-it was found that the unique geometrical features of NPN 
(pore tapering, sharp pore corner and ultrathin thickness) act in favor of intensifying the overall 
Δ|E→|2 A comparative study indicated that Δ|E→|2 generated in NPN are four orders of magnitude 
larger than track-etched polycarbonate membranes with comparable pore size. The stronger Δ|E→|2 
suggests that iDEP can be conducted under lower voltage bias with NPN: reducing joule heating 
concerns and enabling solutions to have higher ionic strength. Enabling higher ionic strength solutions 
may also extend the opportunities of iDEP applications under physiologically relevant conditions. This 
study also highlights the effects of Δ|E→|2 induced by the ion accumulation along charged surfaces 
(electric-double layer (EDL)). EDL-based Δ|E→|2 exists along the entire charged surface, including 
locations where geometry-based iDEP is negligible. The high surface-tovolume ratio of NPN offers a 
unique platform for exploiting such EDL-based DEP systems. The EDL-based Δ|E→|2 was also found to 
offset the geometry-based Δ|E→|2 but this effect was easily circumvented by reducing the EDL 
thickness (e.g. increasing the ionic strength from 0.1 to 100mM). The results from this study imply the 
potential application of iDEP as a direct, in-operando antifouling mechanism for ultrafiltration 
technology, and also as an active tuning mechanism to control the cut-off size limit for continuous 
selectivity of nanomembrane-based separations. ©. 
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Uncovering 3D bioprinting research trends: A keyword network  
mapping analysis 

Garcia-Garcia L.A., Rodriguez-Salvador M. 
Article 

A scientometric analysis as part of a Competitive Technology Intelligence methodology was used to 
determine the main research efforts in 3D bioprinting. Papers from Scopus and Web of Science (WoS) 
published between 2000 and 2017 were analysed. A network map of the most frequently occurring 
keywords in these articles was created, and their average publication year (APY) was determined. The 
analysis focused on the most relevant keywords that occurred at least five times. A total of 1,759 
keywords were obtained, and a co-occurrence analysis was developed for APYs with more keywords: 
2011-2016. The results indicated that Polylactic Acid (PLA) is the material used most often. Applications 
mainly focused on bone tissue engineering and regeneration. The most frequently used technique was 
inkjet printing, and the main cell sources were Mesenchymal Stem Cells (MSC). From a general 
perspective, 'Treatment' and 'Bioink' were the most frequent keywords. The former was mainly related 
to cancer, regenerative medicine, and MSC and the latter, to multicellular spheroid deposition and the 
use of hydrogels like GelMA (gelatin methacryloyl). This analysis provides insights to stakeholders 
involved in 3D bioprinting research and development who need to keep abreast of scientific progress 
in the field. © 2018 Garcia-Garcia L A and Rodriguez-Salvador M. 
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Underlying mechanism of the contractile dysfunction in atrophied ventricular 
myocytes from a murine model of hypothyroidism 

Montalvo D., Pérez-Treviño P., Madrazo-Aguirre K., González-Mondellini F.A.,  
Miranda-Roblero H.O., Ramonfaur-Gracia D., Jacobo-Antonio M., Mayorga-Luna M.,  

Gómez-Víquez N.L., García N., Altamirano J. 
Article 

Hypothyroidism (Hypo) is a risk factor for cardiovascular diseases, including heart failure. Hypo rapidly 
induces Ca2+ mishandling and contractile dysfunction (CD), as well as atrophy and ventricular 
myocytes (VM) remodeling. Hypo decreases SERCA-to-phospholamban ratio (SERCA/PLB), and thereby 
contributes to CD. Nevertheless, detailed spatial and temporal Ca2+ cycling characterization in VM is 
missing, and contribution of other structural and functional changes to the mechanism underlying 
Ca2+ mishandling and CD, as transverse tubules (T-T) remodeling, mitochondrial density (Dmit) and 
energy availability, is unclear. Therefore, in a rat model of Hypo, we aimed to characterize systolic and 
diastolic Ca2+ signaling, T-T remodeling, Dmit, citrate synthase (CS) activity and high-energy phosphate 
metabolites (ATP and phosphocreatine). We confirmed a decrease in SERCA/PLB (59%), which slowed 
SERCA activity (48%), reduced SR Ca2+ (19%) and blunted Ca2+ transient amplitude (41%). Moreover, 
assessing the rate of SR Ca2+ release (dRel/dt), we found that early and maximum dRel/dt decreased, 
and this correlated with staggered Ca2+ transients. However, dRel/dt persisted during Ca2+ transient 
relaxation due to abundant late Ca2+ sparks. Isoproterenol significantly up-regulated systolic Ca2+ 
cycling. T-T were unchanged, hence, cannot explain staggered Ca2+ transients and altered dRel/dt. 
Therefore, we suggest that these might be caused by RyR2 clusters desynchronization, due to 
diminished Ca2+-dependent sensitivity of RyR2, which also caused a decrease in diastolic SR Ca2+ leak. 
Furthermore, Dmit was unchanged and CS activity slightly decreased (14%), however, the ratio 
phosphocreatine/ATP did not change, therefore, energy deficiency cannot account for Ca2+ and 
contractility dysregulation. We conclude that decreased SR Ca2+, due to slower SERCA, disrupts 
systolic RyR2 synchronization, and this underlies CD. © 2018 Elsevier Ltd 
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Unified theory for curved composite thin-walled beams and its  
isogeometrical analysis 

Cárdenas D., Elizalde H., Jáuregui-Correa J.C., Piovan M.T., Probst O. 
Article 

This paper presents a unified theory for modelling composite thin-walled beams (TWB) of arbitrary 
planar axial curvature, variable cross-section and general material layup, complemented by the 
development of an Isogeometric Analysis (IGA) formulation for the discretization and solution of the 
equilibrium equations. To this end, the standard formulation of composite TWB with rectilinear axes 
is combined with a general framework for describing the kinematics of arbitrary three-dimensional 
curves based on the Frenet-Serret frame field. The theory includes explicit terms accounting for 
curvature gradients within the IGA stiffness matrix, allowing for the treatment of cases with highly 
curved geometry. Also included is an advanced shear-modification adjustment previously derived for 
rectilinear TWB, here reformulated for the case of curved TWB, improving the description of the in-
plane shear-strain coupling and thus increasing the accuracy for cases with axial-bending-torsional 
structural coupling. Results from three numerical test cases indicate that this unified formulation 
effectively transfers all the advantages associated with rectilinear TWB to curved TWB models, yielding 
an accuracy comparable to more complex models while maintaining a competitive computational 
economy. © 2018 Elsevier Ltd 
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Universal Alternative Splicing of Noncoding Exons 

Deveson I.W., Brunck M.E., Blackburn J., Tseng E., Hon T., Clark T.A., Clark M.B., Crawford J.,  
Dinger M.E., Nielsen L.K., Mattick J.S., Mercer T.R. 

Article 

The human transcriptome is so large, diverse, and dynamic that, even after a decade of investigation 
by RNA sequencing (RNA-seq), we have yet to resolve its true dimensions. RNA-seq suffers from an 
expression-dependent bias that impedes characterization of low-abundance transcripts. We 
performed targeted single-molecule and short-read RNA-seq to survey the transcriptional landscape 
of a single human chromosome (Hsa21) at unprecedented resolution. Our analysis reaches the lower 
limits of the transcriptome, identifying a fundamental distinction between protein-coding and 
noncoding gene content: almost every noncoding exon undergoes alternative splicing, producing a 
seemingly limitless variety of isoforms. Analysis of syntenic regions of the mouse genome shows that 
few noncoding exons are shared between human and mouse, yet human splicing profiles are 
recapitulated on Hsa21 in mouse cells, indicative of regulation by a deeply conserved splicing code. 
We propose that noncoding exons are functionally modular, with alternative splicing generating an 
enormous repertoire of potential regulatory RNAs and a rich transcriptional reservoir for gene 
evolution. Our high-resolution analysis of human chr21 reveals a fundamental distinction in the 
architecture of protein-coding and noncoding gene content. Contrary to the impression from more 
shallow surveys, noncoding RNAs exhibit enriched splicing diversity, with noncoding exons (but not 
protein-coding counterparts) being near-universally alternatively spliced. © 2017 
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University students' ideas on the relations between work and energy in 
Mechanics in introductory Physics courses [Ideas de los estudiantes 

universitarios sobre las relaciones trabajo y energía en Mecánica en cursos 
introductorios de Física] 

Gutierrez-Berraondo J., Zuza K., Zavala G., Guisasola J. 
Article 

Relations between work and energy are still a source of teaching-learning problems in the first years 
of university introductory physics courses since they involve abstract concepts and skills of scientific 
methodology. Considering the previous studies in the literature, the main objective of this contribution 
is to identify and document specific difficulties that students show while thinking and reasoning about 
the relation between work and energy in isolated systems. This research consists in the analysis of 
answers to a work-energy questionnaire administered to students taking introductory physics courses 
at the University of the Basque Country (Spain). The results of four questions presented to the students 
show that, after the instruction, students still have problems calculating the scalar product in the 
definition of work, and that a good portion of students have difficulties in establishing correct relations 
between the work done by an external force to the system and the energy variation of the system. At 
the end, general conclusions of this contribution are established where recommendations are made 
to the instructor and researcher. 
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Urethroplasty After Urethral Urolume Stent: An International  
Multicenter Experience 

Angulo J.C., Kulkarni S., Pankaj J., Nikolavsky D., Suarez P., Belinky J., Virasoro R., DeLong J.,  
Martins F.E., Lumen N., Giudice C., Suárez O.A., Menéndez N., Capiel L., López-Alvarado D.,  

Ramirez E.A., Venkatesan K., Husainat M.M., Esquinas C., Arance 
Article 

Objective: To evaluate the outcomes and factors affecting success of urethroplasty in patients with 
stricture recurrence after Urolume urethral stent. Material and Methods: This is a retrospective 
international multicenter study on patients treated with urethral reconstruction after Urolume stent. 
Stricture and stent length, time between urethral stent insertion and urethroplasty, age, mode of stent 
retrieval, type of urethroplasty, complications and baseline, and posturethroplasty voiding parameters 
were analyzed. Successful outcome was defined as standard voiding, without need of any 
postoperative adjunctive procedure. Results: Sixty-three patients were included. Stent was removed 
at urethroplasty in 61 patients. Reconstruction technique was excision and primary anastomosis in 14 
(22.2%), dorsal onlay buccal mucosa graft (BMG) in 9 (14.3%), ventral onlay BMG in 6 (9.5%), 
dorsolateral onlay BMG in 9 (14.3%), ventral onlay plus dorsal inlay BMG in 3 (4.8%), augmented 
anastomosis in 5 (7.9%), pedicled flap urethroplasty in 6 (9.5%), 2-stage procedure in 4 (6.4%), and 
perineal urethrostomy in 7(11.1%). Success rate was 81% at a mean 59.7 ± 63.4 months. Dilatation or 
internal urethrotomy was performed in 10 (15.9%) and redo-urethroplasty in 5 (7.9%). Total 
International Prostate Symptom Score, quality of life, urine maximum flow, and postvoid residual 
significantly improved (P <.0001). Complications occurred in 8 (12.7%), all Clavien-Dindo ≤2. Disease-
free survival rate after reconstruction was 88.1%, 79.5%, and 76.7% at 1, 3, and 5 years, respectively. 
Explant of individual strands followed by onlay BMG is the most common approach and was 
significantly advantageous over the other techniques (P =.018). Conclusion: Urethroplasty in patients 
with Urolume urethral stents is a viable option of reconstruction with a high success rate and very 
acceptable complication rate. Numerous techniques are viable; however, urethral preservation, tine-
by-tine stent extraction, and use of BMG augmentation produced significantly better outcomes. © 
2018 Elsevier Inc. 
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Using a Functional Carrot Powder Ingredient to Produce Sausages with High 
Levels of Nutraceuticals 

Alvarado-Ramírez M., Santana-Gálvez J., Santacruz A., Carranza-Montealvo L.D.,  
Ortega-Hernández E., Tirado-Escobosa J., Cisneros-Zevallos L., Jacobo-Velázquez D.A. 

Article 

Abstract: In this study, a functional carrot powder (FCP) ingredient was obtained by applying wounding 
stress to carrot (shredding and storing for 48 hr at 15 °C) prior to dehydration (60 °C) and milling. 
Likewise, FCP was incorporated into sausage formulations, which were further characterized. The 
application of wounding stress in carrots resulted in a FCP with higher fiber (30.1%) and chlorogenic 
acid (798.4%) content as compared with control carrot powder (CCP). Likewise, FCP showed higher 
water (19%) and oil (3.9%) absorption capacity as compared with CCP. Sausage formulation with 4% 
(w/w) of FCP was characterized, further evaluated during storage (42 days, 4 °C), and compared with 
a formulation added with 4% (w/w) CCP. FCP and CCP formulations increased fiber of sausages by 
72.7%, and fortified them with carotenoids, providing 30% to 40% of vitamin A daily requirements per 
portion (62.5 g). FCP did not affect purge loss, and sausages contained 270% and 377% more total 
phenolics and chlorogenic acid content as compared with CCP sausages. FCP formulation presented 
adequate sensory acceptability and its carotenoid and phenolic content remained stable during 
storage. Results indicated that FCP could be used as an ingredient in sausage formulation to increase 
the content of nutraceuticals without affecting its shelf-life. Practical Application: Wounding stress (by 
shredding) was applied to carrots prior to dehydration and milling to obtain a carrot powder with 
higher fiber and phenolic compounds as compared with control carrot powder (CCP). FCP showed 
higher water and oil absorption capacity than CCP. FCP addition to sausage formulations at 4% didn't 
affect purge loss, and resulted in sausages with higher phenolic compounds and dietary fiber. 
Furthermore, FCP formulations presented adequate sensory acceptability and its carotenoid and 
phenolic content remained stable during storage. FCP could be used as an ingredient in sausage 
formulation to increase the content of nutraceuticals without affecting its shelf-life. © 2018 Institute 
of Food Technologists® 
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Validation of a scale of health beliefs about type 1 diabetes for the Mexican 
context: HBM-T1DM [Validación de una escala de creencias de salud sobre 

diabetes tipo 1 para el contexto mexicano: HBM-T1DM] 

Calderón C., Carrete L., Vera J. 
Article 

Objective. To generate a scale to measure health beliefs among Mexican adolescents and young people 
with type 1 diabetes (T1DM) to determine the extent to which they affect adherence to treatment and 
to be able to develop more effective social marketing campaigns. Materials and methods. Based on 
the Health Belief Model (HBM), a scale was generated; three field tests were applied, and it was 
administered in two regions of Mexico to young people with type 1 diabetes. Tests of reliability, 
stability, convergence-discrimination and predictive validity were developed. Results. The main 
predictor is perceived barriers to treatment adherence, followed by self-efficacy to disease control, 
susceptibility/vulnerability to disease complications and perceived benefits of treatment. Conclusion. 
This scale may be especially useful for better monitoring young Mexican patients with T1DM and 
prevent sequelae of disease. © Instituto Nacional de Salud Pública. 
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Value Creation, Appropriation, and Distribution: How Firms Contribute  
to Societal Economic Inequality 

Bapuji H., Husted B.W., Lu J., Mir R. 
Article 

Firms are central to wealth creation and distribution, but their role in economic inequality in a society 
remains poorly studied. In this essay, we define and distinguish value distribution from value creation 
and value appropriation. We identify four value distribution mechanisms that firms engage in and 
argue that shareholder wealth maximization approach skews the value distribution toward 
shareholders and top executives, which in turn contributes to rising economic inequalities around the 
world. We call on organizational scholars to study the value distribution role of firms and its 
consequences for society, and introduce the articles in this volume of the special issue on economic 
inequality, business, and society. © 2018, The Author(s) 2018. 
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Vision system-based design and assessment of a novel shoulder joint 
mechanism for an enhanced workspace upper limb exoskeleton 

Piña-Martínez E., Roberts R., Leal-Merlo S., Rodriguez-Leal E. 
Article 

Exoskeletons arise as the common ground between robotics and biomechanics, where rehabilitation 
is the main field in which these two disciplines find cohesion. One of the most relevant challenges in 
upper limb exoskeleton design relies in the high complexity of the human shoulder, where current 
devices implement elaborate systems only to emulate the drifting center of rotation of the shoulder 
joint. This paper proposes the use of 3D scanning vision technologies to ease the design process and 
its implementation on a variety of subjects, while a motion tracking system based on vision 
technologies is applied to assess the exoskeleton reachable workspace compared with an 
asymptomatic subject. Furthermore, the anatomic fitting index is proposed, which compares the 
anatomic workspace of the user with the exoskeleton workspace and provides insight into its features. 
This work proposes an exoskeleton architecture that considers the clavicle motion over the coronal 
plane whose workspace is determined by substituting the direct kinematics model with the 
dimensional parameters of the user. Simulations and numerical examples are used to validate the 
analytical results and to conciliate the experimental results provided by the vision tracking system. 
Copyright © 2018 Eduardo Piña-Martínez et al. 
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Welfare effects of health insurance in Mexico: The case of seguro  
popular de salud 

García-Díaz R., Sosa-Rubi S.G., Serván-Mori E., Nigenda G. 
Article 

This study contributes with original empirical evidence on the distributional and welfare effects of one 
of the most important health policies implemented by the Mexican government in the last decade, the 
Seguro Popular de Salud (SPS). We analyze the effect of SPS on households’ welfare using a 
decomposable index that considers insured and uninsured households’ response to out-of-pocket 
(OOP) payments using both social welfare weights and inequality aversion. The disaggregation of the 
welfare index allows us to explore the heterogeneity of the SPS impact on households’ welfare. We 
applied propensity score matching to reduce the self-selection bias of being SPS insured. Overall results 
suggest non-conclusive results of the impact of SPS on households’ welfare. When we disaggregated 
the welfare index by different sub-population groups, our results suggest that households’ 
beneficiaries of SPS with older adults or living in larger cities are better protected against OOP health 
care payments than their uninsured counterparts. However, no effect was found among SPS-insured 
households living in rural and smaller cities, which is a result that could be attributed to limited access 
to health resources in these regions. Scaling up health insurance coverage is a necessary but not 
sufficient condition to ensure the protection of SPS coverage against financial risks among the poor. © 
2018 García-Díaz et al. This is an open access article distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited. 
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Welfare effects of the Telecommunication Reform in Mexico 

Ayala E., Chapa J., García L., Hibert A. 
Article 

The telecommunication sector in Mexico was highly concentrated until 2013. The sector was mostly 
composed by a dominant player, a rationed market (low density of services), a poor institutional 
design, high tariffs, and weak regulation agents. The Herfindahl-Hirschman (HHI) index was 5333 for 
mobile telephone and 7,029 for fixed telephone services—among the highest scores in the world. In 
order to promote competition in the sector, Congress approved a reform in 2013 to establish a new 
regulator empowered to impose asymmetrical rules in the case of the predominance of a single firm. 
A declaration of preponderance of the dominant player was issued, promoting free interconnection 
rates and the mandatory sharing of its passive and active infrastructure with the rest of the firms in 
the industry. The new institutional design led to increased competition in the sector, decreasing the 
mobile and fixed telephone prices while increasing the coverage and penetration of these services. In 
this article, an applied general equilibrium model for the Mexican economy is employed to assess the 
impact of the Telecommunication Reform in Mexico in the telephone sector, consumer welfare, and 
income distribution. The model is static, encompassing 10 types of consumers (rural and urban and 
the five income quintiles) and 40 sectors (of which four are disaggregate telecommunications 
industries). It assumes fixed wages and capital rental prices as well as idle resources. The main results 
indicate that the effects of the reform are not minor; the drop in telephone prices would reduce the 
general consumer price index by almost 2%, and the value added would increase by more than 3%, 
benefiting mainly households in the highest income quantiles. © 2017 Elsevier Ltd 
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Western and Modern Mexican dietary patterns are directly associated with 
incident hypertension in Mexican women: A prospective follow-up study 

Monge A., Lajous M., Ortiz-Panozo E., Rodríguez B.L., Góngora J.J., López-Ridaura R. 
Article 

Background: Research has found that diet and dietary patterns are associated with blood pressure and 
hypertension. Limited research in this area has been conducted in a Mexican population. Methods: 
We investigated the relation between dietary patterns (principal component analysis) and the 
incidence of self-reported treated hypertension in 62,913 women from the Mexican Teachers' Cohort, 
a large population-based cohort of female Mexican teachers, who were free of hypertension at 
baseline in 2006-2008 when diet was assessed using a food frequency questionnaire. Dietary patterns 
were categorized into quartiles and logistic regression models were fit. Results: Participants were 42.1 
± 7.3 years old, had a BMI 27.0 ± 4.4 and a cumulative incidence of hypertension of 4.6%. Between 
baseline and first follow-up (2011-2014) we identified 2916 incident cases of hypertension. We 
identified three major components. The first was loaded heavily with vegetables, fruits and legumes; 
the second component was loaded heavily with processed meats, fast foods, and red meat; and finally 
the third component was loaded heavily with corn tortillas, hot peppers, and sodas. We named the 
components as Fruits & Vegetables (FV), Western (W), and Modern Mexican (MM). The multivariable-
adjusted odds of hypertension in the highest quartile of the W pattern were 24% higher than the odds 
for individuals in the lowest quartile (95%CI = 1.10, 1.40; P-trend = 0.0004); women in the highest 
quartile of the MM pattern had 15% higher odds than women in the lowest quartile (95%CI = 1.02, 
1.29; P-trend = 0.01). The FV pattern was not significantly associated with hypertension (OR for 
extreme quartiles = 0.94; 95%CI = 0.84, 1.05; P-trend = 0.19). Conclusion: The Western pattern and the 
Modern Mexican pattern, which showcases an undergoing nutrition transition, may affect the 
incidence of hypertension, whereas the FV pattern was not associated with hypertension. These 
findings are important in the prevention of hypertension and cardiovascular diseases in Mexico and 
possibly among Mexican people living in the US. © 2018 The Author(s). 
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WhatsApp in stroke systems: Current use and regulatory concerns 

Calleja-Castillo J.M., Gonzalez-Calderon G. 
Article 

Smartphone use is extremely common. Applications such as WhatsApp have billions of users and 
physicians are no exception. Stroke Medicine is a field where instant communication among fairly large 
groups is essential. In developing countries, economic limitations preclude the possibility of acquiring 
proper communication platforms. Thus, WhatsApp has been used as an organizational tool, for sharing 
clinical data, and for real time guidance of clinical care decisions. It has evolved into a cheap, accessible 
tool for telemedicine. Nevertheless, regulatory and privacy issues must be addressed. Some countries 
have implemented legislation to address this issue, while others lag behind. In this article, we present 
an overview on the different roles WhatsApp has acquired as a clinical tool in stroke systems and the 
potential privacy concerns of its use. © 2018 Calleja-Castillo and Gonzalez-Calderon. 
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When is economic inequality justified? 

Prasad A. 
Article 

In the last decade, scholars in the field of organization and management studies have expressed much 
interest in responding to economic inequality–a phenomenon that led to what some commentators 
label the crisis of capitalism. While engagements with this topic offered important insights into how 
organizations are implicated in the propagation of economic inequality, researchers have not yet 
sufficiently considered the broader, though equally as pertinent, normative question: When is 
economic inequality justified? This article uses John Rawls’ theory of justice to respond to this question 
and contends that Rawls provides the philosophical foundation from which to consider the conditions 
under which economic inequality could be considered fair and just. To animate its conceptual ideas, I 
present shared capitalism as one form of arranging compensatory systems in contemporary labor 
relations that would maintain economic inequality, though in a way that would be consistent with 
Rawls’ conception of justice. © 2018 Kelley School of Business, Indiana University 

Prasad A., (2018). When is economic inequality justified? Business Horizons, Vol. 61, pp. 855-862. ISSN: 76813



Whole genome sequencing reveals widespread distribution of typhoidal toxin 
genes and VirB/D4 plasmids in bovine-associated nontyphoidal Salmonella 

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

Article 

Nontyphoidal Salmonella (NTS) is a common pathogen in food-producing animals and a public health 
concern worldwide. Various NTS serovars may be present in apparently healthy animals. This could 
result in carcass contamination during the slaughter process leading to human exposure. While most 
genomic research has focused on Salmonella pathogenesis, little is known on the factors associated 
with subclinical infections and environmental persistence. We report here the widespread distribution 
of typhoidal toxin genes (i. e. the cdtB islet, hlyE, taiA), among NTS strains from a beef slaughter 
operation (n = 39) and from epidemiologically unconnected ground beef (n = 20). These genes were 
present in 76% of the strains, regardless of serovar, isolation source or geographical location. 
Moreover, strains that predominated in the slaughterhouse carry plasmid-borne type IV secretion 
systems (T4SS), which have been linked to persistent infections in numerous pathogens. Population 
genomics supports clonal dissemination of NTS along the food production chain, highlighting its role 
as reservoir of genetic variability in the environment. Overall, the study provides a thorough 
characterization of serovar diversity and genomic features of beef-associated NTS in Mexico. 
Furthermore, it reveals how common genetic factors could partially explain the emergence and 
persistence of certain NTS serovars in the beef industry. © 2018 The Author(s). 
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William J. Spillman and the rediscovery of mendelian laws in the American 
context [William J. Spillman y el redescubrimiento de las leyes mendelianas  

en el contexto Norteamericano] 

Serrano-Bosquet F.J., Sada E.R. 
Article 

De Vries, Tschermak and Correns are in specialized literature often mentioned as the discoverers of 
Mendel's laws on the transmission by genetic inheritance of the characteristics of parent-child 
organisms. However, on the distant northwestern coasts of the United States, a young agronomist 
named William J. Spillman arrived at the same results on similar dates independently. Although the 
works so far published around the figure and the work of Spillman have focused mainly on their aspects 
and purely scientific contributions or, in their contribution to the birth of the agricultural economy, 
this work shows that the importance and evaluation of said Work, must be carried out from a 
multidisciplinary perspective. We show, from an interdisciplinary approach in which the scientific, 
technological, economic, cultural and informative visions, how Spillman's scientific research and its 
results transcended to the political and economic spheres, opened the possibility of to successfully 
expand basic crops in diverse ecosystems of North American and, finally, to become the key to the 
immediate turnaround that the federal government's agricultural policy experienced. © 2018 
Pontificia Universidad Catolica de Chile. 
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Wind turbine predictive control focused on the alleviation of mechanical stress 
over the blades 

Minchala L.I., Probst O., Cardenas-Fuentes D. 
Article 

This paper presents a methodology of design of a supervisory nonlinear model predictive control 
(NMPC) for maximizing the relationship between two opposite variables of a wind turbine (WT): 
generated power and mechanical stress over the blades. The predictive model used in the NMPC 
structure is an integrated aeroelastic model consisting of blade element momentum (BEM) and thin-
walled beam (TWB) theory. The BEM/TWB model allows realtime determination of the output power 
and the normalized mechanical stress of the blades. The NMPC processes measurements of the 
operation of the WT to calculate the set-points to be sent to distributed controllers (DCs) operating in 
the WT. The proposed approach is compared with a baseline controller, which maximizes power 
extraction from the WT. Simulation results show significant improvements in the reduction of the 
mechanical stress while keeping the power extraction near its maximum in the entire range of 
operation of the WT. © 2018 

Minchala L.I., Probst O., Cardenas-Fuentes D., (2018). Wind turbine predictive control focused on the alleviation of 
mechanical stress over the blades. IFAC-PapersOnLine, Vol. 51, pp. 149-154. ISSN: 24058963



With no lysine kinase 4 modulates sodium potassium 2 chloride cotransporter 
activity in vivo 

Terker A.S., Castañeda-Bueno M., Ferdaus M.Z., Cornelius R.J., Erspamer K.J., Su X.-T., Miller L.N., 
McCormick J.A., Wang W.-H., Gamba G., Yang C.-L., Ellison D.H. 

Article 

Terker AS, Castañeda-Bueno M, Ferdaus MZ, Cornelius RJ, Erspamer KJ, Su XT, Miller LN, McCormick 
JA, Wang WH, Gamba G, Yang CL, Ellison DH. With no lysine kinase 4 modulates sodium potassium 2 
chloride cotransporter activity in vivo. Am J Physiol Renal Physiol 315: F781–F790, 2018. First published 
February 7, 2018; doi:10.1152/ajprenal.00485.2017.—With no lysine kinase 4 (WNK4) is essential to 
activate the thiazide-sensitive NaCl cotransporter (NCC) along the distal convoluted tubule, an effect 
central to the phenotype of familial hyperkalemic hypertension. Although effects on potassium and 
sodium channels along the connecting and collecting tubules have also been documented, WNK4 is 
typically believed to have little role in modulating sodium chloride reabsorption along the thick 
ascending limb of the loop of Henle. Yet wnk4−/− mice (knockout mice lacking WNK4) do not 
demonstrate the hypocalciuria typical of pure distal convoluted tubule dysfunction. Here, we tested 
the hypothesis that WNK4 also modulates bumet-anide-sensitive Na-K-2Cl cotransporter (NKCC2) 
function along the thick ascending limb. We confirmed that wnk4−/− mice are hypokalemic and waste 
sodium chloride, but are also normocalciuric. Results from Western blots suggested that the 
phosphorylated forms of both NCC and NKCC2 were in lower abundance in wnk4−/− mice than in 
controls. This finding was confirmed by immunofluorescence microscopy. Although the initial response 
to furosemide was similar in wnk4−/− mice and controls, the response was lower in the knockout mice 
when reabsorption along the distal convoluted tubule was inhibited. Using HEK293 cells, we showed 
that WNK4 increases the abundance of phosphorylated NKCC2. More supporting evidence that WNK4 
may modulate NKCC2 emerges from a mouse model of WNK4-mediated familial hyperkalemic 
hypertension in which more phosphorylated NKCC2 is present than in controls. These data indicate 
that WNK4, in addition to modulating NCC, also modulates NKCC2, contributing to its physiological 
function in vivo. © 2018 the American Physiological Society. 

Terker A.S., Castañeda-Bueno M., Ferdaus M.Z., Cornelius R.J., Erspamer K.J., Su X.-T., Miller L.N., McCormick J.A., Wang W.-
H., Gamba G., Yang C.-L., Ellison D.H., (2018). With no lysine kinase 4 modulates sodium potassium 2 chloride cotransporter 
activity in vivo. American Journal of Physiology - Renal Physiology, Vol. 315, pp. 0-0. ISSN: 3636127



Young women with breast cancer: Supportive care needs and resilience 
[Mujeres jóvenes con cáncer de mama: Necesidades de apoyo en atención  

y resiliencia] 

Gálvez-Hernández C.L., Ortega Mondragón A., Villarreal-Garza C., Ramos Del Río B. 
Article 

Background: Women with breast cancer (BC) under 40 years of age have unique and important bio-
psycho-social characteristics that should be assessed. Objective: To evaluate: a) the unmet supportive 
care needs (SCN) perception and the level of resilience, b) the difference in SCN between patients in 
active treatment and survivors, c) the relationship between SCN and resilience, in addition to its 
relationship with clinical, and sociodemographic variables, respectively. Method: The unmet SCN and 
the level of resilience were cross-sectionally assessed in 150 young women with BC. Results: 
Participants had a median age of 36 years. The highest unmet needs were related to the healthcare 
system and information needs. The most unmet needs were reported by the group undergoing 
treatment compared to those in surveillance (p=.005). We found a significant and negative relationship 
between unmet SCN (global, psychological, care and support, and information) and resilience domains 
(P <.005), in both groups and separately. Conclusions: The perception of low unmet needs could be 
caused by external conditions (such as infrastructure, health services provided and social security 
support), abilities’ perception (such as self-confidence, structure and organization) and/or support 
resources perceived (social and family). These results highlight the clinical relevance to address 
interventions based on resilience. © 2018, Universidad Complutense de Madrid. All rights reserved. 

Gálvez-Hernández C.L., Ortega Mondragón A., Villarreal-Garza C., Ramos Del Río B., (2018). Young women with breast 
cancer: Supportive care needs and resilience [Mujeres jóvenes con cáncer de mama: Necesidades de apoyo en atención y 
resiliencia]. Psicooncologia, Vol. 15, pp. 287-300. ISSN: 16967240
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A bibliometric method for assessing technological maturity: the case  
of additive manufacturing 

Lezama-Nicolás R., Rodríguez-Salvador M., Río-Belver R., Bildosola I. 
Article in Press 

While novel technologies have tremendous competitive potential, they also involve certain risks. 
Maturity assessment analyzes how well a technological development can fulfill an expected task. 
The technology readiness level (TRL) has been considered to be one of the most promising 
approaches for addressing technological maturity. Nonetheless, its assessment requires opinions of 
the experts, which is costly and implies the risk of personal bias. To fill this gap, this paper presents 
a Bibliometric Method for Assessing Technological Maturity (BIMATEM). It is a repeatable 
framework that assesses maturity quantitatively. Our method is based on the assumption that each 
technology life cycle stage can be matched to technology records contained in scientific literature, 
patents, and news databases. The scientific papers and patent records of mature technologies 
display a logistic growth behavior, while news records follow a hype-type behavior. BIMATEM 
determines the maturity level by curve fitting technology records to these behaviors. To test our 
approach, BIMATEM was applied to additive manufacturing (AM) technologies. Our results revealed 
that material extrusion, material jetting, powder bed fusion and vat photopolymerization are the 
most mature AM technologies with TRL between 6 and 7, followed by directed energy deposition 
with TRL between 4 and 5, and binder jetting and sheet lamination, the least mature, with TRL 
between 1 and 2. BIMATEM can be used by competitive technology intelligence professionals, 
policymakers, and further decision makers whose main interests include assessing the risk of 
implementing new technologies. Future research can focus on testing the method with regard to 
altmetrics. © 2018, The Author(s). 

Lezama-Nicolás R., Rodríguez-Salvador M., Río-Belver R., Bildosola I., (2018). A bibliometric method for assessing 
technological maturity: the case of additive manufacturing. Scientometrics, pp. 1425-1452. ISSN: 1389130.



A note on species realizations and nondegeneracy of potentials 

López-Aguayo D. 
Article in Press 

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 (Formula presented.) 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 

López-Aguayo D., (2018). A note on species realizations and nondegeneracy of potentials. Journal of Algebra and its 
Applications, ISSN: 2194988.



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 in Press 

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 

Mayo-Maldonado J.C., Valdez-Resendiz J.E., Sanchez V.M., Rosas-Caro J.C., Claudio-Sanchez A., Chan Puc F., (2018). A 
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Hydrogen Energy, ISSN: 3603199.



A predictive model for stress recognition in desk jobs 

Sanchez W., Martinez A., Hernandez Y., Estrada H., Gonzalez-Mendoza M. 
Article in Press 

Job stress is an important phenomenon, which affects many people around the world and impacts 
the performance and success of companies. It has an economic impact amounting to billions of 
dollars each year. Stress is related to the perception of people about their abilities to fulfill their 
functions. New information and communications technologies provide a way to monitor activities 
and behavior continually. We have developed a model to recognize job stress in its initial stages or 
before it becomes visible; which is useful for both employees and employers. Our proposal is based 
on the behavior and physical activities of employees detected through a Fitbit® wrist-worn sensor. 
The model was built considering the recognized behavior patterns in a group of employees and their 
own perception of job stress. We conducted a study to gather data to build the model. Our proposal 
relies on machine learning techniques. We evaluated several classifier algorithms such as: ZeroR, k-
nearest-neighbor, Naive Bayes, random forest, J48, and AdaBoost. We found random forest 
obtained the best performance. We evaluated the model with a test dataset with encouraging 
results, obtaining good scores for accuracy, precision, recall, and F-measure metrics. © 2018, 
Springer-Verlag GmbH Germany, part of Springer Nature. 

Sanchez W., Martinez A., Hernandez Y., Estrada H., Gonzalez-Mendoza M., (2018). A predictive model for stress 
recognition in desk jobs. Journal of Ambient Intelligence and Humanized Computing, ISSN: 18685137.



Academic life under institutional pressures for AACSB accreditation:  
insights from faculty members in Mexican business schools 

Prasad A., Segarra P., Villanueva C.E. 
Article in Press 

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 Society for Research into Higher Education 

Prasad A., Segarra P., Villanueva C.E., (2018). Academic life under institutional pressures for AACSB accreditation: 
insights from faculty members in Mexican business schools. Studies in Higher Education, pp. 1-14. ISSN: 3075079.



Active Control of Chatter in Milling Process using Intelligent PD/PID Control 

Paul S., Morales-Menendez R. 
Article in Press 

Chatter is an obstacle for achieving high quality machining process and high production rate in 
industries. Chatter is an unstable self-exciting phenomenon that leads to tool wear, poor surface 
finish and downgrade the milling operations. A novel active control strategy to attenuate the chatter 
vibration is proposed. PD/PID controllers in combination with Type-2 Fuzzy logic were utilized as a 
control strategy. The main control actions were generated by PD/PID controllers whereas the Type-
2 Fuzzy logic system was used to compensate the involved nonlinearities. Lyapunov stability analysis 
was utilized to validate the stability of Fuzzy PD/PID controllers. The theoretical concepts and results 
are proved using numerical simulations. Although PD/PID controllers have been used for chatter 
control in machining process, the importance of stability along with the implementation of Type-2 
Fuzzy logic system for nonlinearity compensation was the main contribution. Also, active control 
using an Active Vibration Damper placed in an effective position is entirely a new approach with 
promising practical results. OAPA 

Paul S., Morales-Menendez R., (2018). Active Control of Chatter in Milling Process using Intelligent PD/PID Control. IEEE 
Access, ISSN: 21693536.



Adsorption of asphaltenes on mixed oxide synthesized by  
auto-combustion method 

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

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. 
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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 in Press 

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, 2018. © 2018 American Institute of Chemical Engineers 
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An EOQ inventory model with nonlinear stock dependent holding cost, 
nonlinear stock dependent demand and trade credit 

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

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

Cárdenas-Barrón L.E., Shaikh A.A., Tiwari S., Treviño-Garza G., (2018). An EOQ inventory model with nonlinear stock 
dependent holding cost, nonlinear stock dependent demand and trade credit. Computers and Industrial Engineering, 
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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 in Press 

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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Apolipoprotein E in Cardiovascular Diseases: Novel Aspects of an Old-
fashioned Enigma 

Liehn E.A., Ponomariov V., Diaconu R., Streata I., Ioana M., Crespo-Avilan G.E.,  
Hernández-Reséndiz S., Cabrera-Fuentes H.A. 

Article in Press 

The presence of different APOE isoforms represents a well-known risk factor for cardiovascular 
diseases. Besides the pleiotropic effects of APOE polymorphism on heart and neurological diseases, 
this review summarizes the less-known functions of APOE and the possible implications for 
cardiovascular disorders. Beyond the role as lipid transporting protein, its involvement in lipid 
membrane homeostasis and signaling, as well as its nuclear transcriptional effects suggests a more 
complex role of APOE, receiving great interest from researchers and physicians from all medical 
fields. Due to the presence of different APOE isoforms in human population, understanding APOE's 
role in pathological processes represents not only a challenge, but a demand for further 
development of therapeutic strategies for cardiovascular diseases. © 2018 IMSS 
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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. 
Article in Press 

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 

Camiña J.B., Medina-Pérez M.A., Monroy R., Loyola-González O., Villanueva L.A.P., Gurrola L.C.G., (2018). Bagging-
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Board structure and environmental, social, and governance disclosure  
in Latin America 

Husted B.W., Sousa-Filho J.M.D. 
Article in Press 

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 in Press 

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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Boyle’s conjecture and perfect localizations 

Pérez J.C., Bárcenas M.M., Montes J.R., Zaldívar A. 
Article in Press 

In this article we study the behavior of left QI-rings under perfect localizations. We show that a 
perfect localization of a left QI-ring is a left QI-ring. We prove that Boyle’s conjecture is true for left 
QI-rings with finite Gabriel dimension such that every hereditary torsion theory in the Gabriel 
filtration is perfect. As corollary, we get that Boyle’s conjecture is true for left QI-rings which satisfy 
the restricted left socle condition, a result proved by Faith in [6]. © 2018 Taylor & Francis 
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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 in Press 

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 

Gutiérrez-Grijalva E.P., Antunes-Ricardo M., Acosta-Estrada B.A., Gutiérrez-Uribe J.A., Basilio Heredia J., (2018). Cellular 
antioxidant activity and in vitro inhibition of α-glucosidase, α-amylase and pancreatic lipase of oregano polyphenols 
under simulated gastrointestinal digestion. Food Research International, ISSN: 9639969.



Challenge based learning: Innovation experience to solve healthcare 
problems [Aprendizaje basado en retos: una experiencia de innovación  

para enfrentar problemas de salud pública] 

Olivares Olivares S.L., López Cabrera M.V., Valdez-García J.E. 
Article 

Introduction: Challenge based learning is an experience where the participants develop solutions 
that require an interdisciplinary and creative approach for the development of general skills. This 
focus was developed in a health innovation week challenge, an immersive program where medical 
students visited the Technology Research and Innovation Park to generate solutions to 10 public 
health problems (cancer, diabetes, and mental health, among others) based on non-medical 
knowledge. Material and method: The aim of the study was to assess the skills of critical and creative 
thinking at the end of the program. The study included a quantitative analysis of a descriptive and 
cross-sectional study, in which each team was rated by 3 judges, in the variables of explanation, 
inference and interpretation, for critical thinking, and proposal, redesign, and invention for the 
creative. Results: A Likert scale was used to assess each variable from 1 (regular) to 3 (excellent). 
The best performances were explanation (2.65) and proposal (2.53). Discussion: It is concluded that 
the experience needs to improve in the development of self-regulation in students, in order to 
overcome the frustration of entering into a different disciplinary field. © 2017 Elsevier España, S.L.U. 
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Community composition of arbuscular mycorrhizal fungi associated  
with native plants growing in a petroleum-polluted soil of the Amazon  

region of Ecuador 

Garcés-Ruiz M., Senés-Guerrero C., Declerck S., Cranenbrouck S. 
Article in Press 

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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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 in Press 

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 The Authors Skin Research and Technology Published by 
John Wiley & Sons Ltd 
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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 in Press 

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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Correction to: Innovation pathway to profitability: the role of entrepreneurial 
orientation and marketing capabilities 

Arunachalam S., Ramaswami S.N., Herrmann P., Walker D. 
Article in Press 

The original version of this article unfortunately contained mistake. © 2018 Academy of Marketing 
Science 

Arunachalam S., Ramaswami S.N., Herrmann P., Walker D., (2018). Correction to: Innovation pathway to profitability: the 
role of entrepreneurial orientation and marketing capabilities. Journal of the Academy of Marketing Science, pp. 1-. ISSN: 
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Correction to: Inverse formulas of parameterized orthogonal wavelets 
(Computing, (2018), 100, 7, (715-739), 10.1007/s00607-018-0585-x) 

Herrera-Alcántara O., González-Mendoza M. 
Article in Press 

The article “Inverse formulas of parameterized orthogonal wavelets”, written by Oscar Herrera-
Alcántara and Miguel González-Mendoza, was originally published electronically on the publisher’s 
internet portal (currently SpringerLink) on 25 January 2018 without open access. The original article 
has been corrected. © 2018, The Author(s). 
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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 in Press 

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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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 in Press 

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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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 in Press 

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. 
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Dietary Fiber Concentrates from Fruit and Vegetable By-products: Processing, 
Modification, and Application as Functional Ingredients 

Garcia-Amezquita L.E., Tejada-Ortigoza V., Serna-Saldivar S.O., Welti-Chanes J. 
Article in Press 

The food industry is continuously looking for new sources of dietary fiber (DF) to use as an ingredient 
due to its well-known health benefits associated to its consumption. Usually, DF used for this 
purpose is obtained from cereal products or their by-products; however, by-products produced 
from the fruit and vegetable industry have comparatively higher DF content with more diverse 
compositions. DF concentrates (DFC), obtained by the processing of fruit and vegetable by-products, 
are suitable for food formulations because of their unique technological functionalities and 
applicabilities, both closely related to the DF composition. This review describes the DF definition 
and analytical procedures for its quantification, the processing of fruit and vegetable by-products 
aimed to obtain high quality DFC, as well as the control of the processing conditions to obtain DFC 
with specific functionalities. Furthermore, it deals with the role of the modifications by thermal and 
non-thermal technologies, as well as of the application of DFC in several food formulations. © 2018 
Springer Science+Business Media, LLC, part of Springer Nature 
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Drug-related violence in Mexico and its effects on employment 

Coronado R., Saucedo E. 
Article in Press 

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., (2018). Drug-related violence in Mexico and its effects on employment. Empirical Economics, 
pp. 1-29. ISSN: 3777332.



Effect of soybean bagasse addition on texture, sensory properties,  
and protein quality of maize tortillas 

Hernández-Reyes K.E., Montemayor-Mora G., Pérez-Carrillo E., De la Rosa-Millán J.,  
García-Villanueva C., Serna-Saldívar S.O. 

Article in Press 

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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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 in Press 

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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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 Press 

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. © 2018, 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 in Press 

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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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. 
Article in Press 

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 
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Faculty perceptions of dishonesty on medical students: Prevalence, 
motivations and implications [Percepciones de los profesores sobre  

de la deshonestidad en estudiantes de Medicina: prevalencia, motivaciones  
e implicaciones] 

López Sotomayor D.M., Eraña Rojas I.E., Segura-Azuara N.D.L., Piedra Noriega I.D.,  
Díaz Elizondo J.A., López Cabrera M.V. 

Article in Press 

Introduction: Academic dishonesty are attitudes and actions taken by the student in order to obtain 
benefits. Little is known about the effect of teachers on this phenomenon. The objective of this 
research was to study the perception of teachers about the prevalence, motivation and implications 
of academic dishonesty on students, as well as to analyze their role in the incidence of these 
behaviors. Methods and materials: The study was quantitative, descriptive and cross-sectional. A 
questionnaire of 39 items that assesses the model that explains the dishonesty in the factors of 
prevalence, motivation and implications. The means were analyzed considering as factors for the 
ANOVA test: the years of experience and the stage of the career in which the faculty participates. 
Results: The faculty members indicate that the most frequent behaviors are: the student that 
obtains credit for work where he / she did not participate, and plagiarism in activities and tasks, with 
an average of 2.13 and 2.18 respectively. Of the motivators, the most involved are: obtaining higher 
grades, and the easiness offered by new technologies, with an average of 3.91 and 3.82 respectively. 
On the implications, although the professors claim that they have witnessed dishonesty, only 48.2% 
have opened the conversation with the students during their class. Discussion: It is necessary to 
strengthen the institutional policies that enable the methods of reporting and monitoring risk 
situations. Particularly, a point of interest is removing the responsibility of faculty about the 
documentation of evidence and the responsibility of the process itself. © 2018 Elsevier España, 
S.L.U. 
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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 in Press 

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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Fault tolerance of self-organizing maps 

Girau B., Torres-Huitzil C. 
Article in Press 

Bio-inspired computing principles are considered as a source of promising paradigms for fault-
tolerant computation. Among bio-inspired approaches, neural networks are potentially capable of 
absorbing some degrees of vulnerability based on their natural properties. This calls for attention, 
since beyond energy, the growing number of defects in physical substrates is now a major constraint 
that affects the design of computing devices. However, studies have shown that most neural 
networks cannot be considered intrinsically fault tolerant without a proper design. In this paper, the 
fault tolerance of self-organizing maps (SOMs) is investigated, considering implementations 
targeted onto field programmable gate arrays, where the bit-flip fault model is employed to inject 
faults in registers. Quantization and distortion measures are used to evaluate performance on 
synthetic datasets under different fault ratios. Three passive techniques intended to enhance fault 
tolerance of SOMs during training/learning are also considered in the evaluation. We also evaluate 
the influence of technological choices on fault tolerance: sequential or parallel implementation, 
weight storage policies. Experimental results are analyzed through the evolution of neural 
prototypes during learning and fault injection. We show that SOMs benefit from an already 
desirable property: graceful degradation. Moreover, depending on some technological choices, 
SOMs may become very fault tolerant, and their fault tolerance even improves when weights are 
stored in an individualized way in the implementation. © 2018, The Natural Computing Applications 
Forum. 
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Fractional-Order Control for Robust Position/Yaw Tracking of Quadrotors 
With Experiments 

Izaguirre-Espinosa C., Munoz-Vazquez A.J., Sanchez-Orta A., Parra-Vega V., Fantoni I. 
Article in Press 

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. IEEE 

Izaguirre-Espinosa C., Munoz-Vazquez A.J., Sanchez-Orta A., Parra-Vega V., Fantoni I., (2018). Fractional-Order Control 
for Robust Position/Yaw Tracking of Quadrotors With Experiments. IEEE Transactions on Control Systems Technology, 
ISSN: 10636536.



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. 
Article in Press 

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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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 in Press 

(Table presented.). 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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GC-EIMS analysis, antifungal and anti-aflatoxigenic activity of Capsicum 
chinense and Piper nigrum fruits and their bioactive compounds capsaicin 

and piperine upon Aspergillus parasiticus 

Buitimea-Cantúa G.V., Velez-Haro J.M., Buitimea-Cantúa N.E., Molina-Torres J., Rosas-Burgos E.C. 
Article in Press 

GC-EIMS analysis, antifungal- and anti-aflatoxigenic activities of the ethanolic extract of Capsicum 
chinense and Piper nigrum fruits and their main bioactive compounds were evaluated upon 
Aspergillus parasiticus. The GC-EIMS analysis showed capsaicin (50.49%) and piperine (95.94%) as 
the major constituents in C. chinense and P. nigrum, respectively. MIC50 values revealed that 
capsaicin (39 μg/mL) and piperine (67 μg/mL) were lower than those from fruit extracts of C. 
chinense (381 μg/mL) and P. nigrum (68 μg/mL). Extracts and bioactive compounds showed anti-
aflatoxigenic activity. Maximum aflatoxin inhibition occurred at 150 µg/mL of extracts and 
compounds. The present study showed satisfactory results concerning the effects of ethanolic 
extract of C. chinense and P. nigrum fruits upon A. parasiticus, showing the capabilities of inhibiting 
fungal growth development and altering aflatoxins production. © 2018, © 2018 Informa UK Limited, 
trading as Taylor & Francis Group. 
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Genetic contributors to serum uric acid levels in Mexicans and their effect  
on premature coronary artery disease 

Macias-Kauffer L.R., Villamil-Ramírez H., León-Mimila P., Jacobo-Albavera L., Posadas-Romero C., 
Posadas-Sánchez R., López-Contreras B.E., Morán-Ramos S., Romero-Hidalgo S., Acuña-Alonzo V., 

del-Río-Navarro B.E., Bortolini M.-C., Gallo C., Bedoya G., Roth 
Article in Press 

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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Genome Wide Computational Identification of Tuna (Thunnus orientalis) 
MicroRNAs and Their Targets 

Paul S.C., Sharma A., Mehta R., Paul S. 
Article in Press 

Applying genome-wide computational-based approaches (using the draft genome sequence 
published in recent years) and following a set of strict filtering criteria, a total of 48 potentially 
conserved microRNAs belonging to 30 families were identified from economically important fish 
tuna (Thunnus orientalis). Using BLAST and RNA hybrid program a total of 19 potential miRNA 
targets were also identified in this study, which includes a number of signaling molecules 
(serine/threonine-protein kinase, GTPase activating protein etc.) and transcription factors (F-box 
protein, zinc finger protein etc.). This study provides the basis for gaining a better understanding of 
miRNA-mediated gene regulatory processes in fishes. © 2018, Korea Institute of Ocean Science & 
Technology (KIOST) and the Korean Society of Oceanography (KSO) and Springer Nature B.V. 
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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 in Press 

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. 
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High throughput fabrication of curcumin embedded gelatin-polylactic acid 
forcespun fiber-aligned scaffolds for the controlled release of curcumin 

Mamidi N., Romo I.L., Barrera E.V., Elías-Zúñiga A. 
Article in Press 

The aim of current study is to fabricate implantable curcumin embedded gelatin/polylactic 
acid/curcumin (GL/PLA/Cur) aligned fiber scaffolds by forcespinning®, which might have a potential 
application in drug delivery and cancer therapy. Fourier Transform Infrared Spectroscopy reveals 
the hydrogen bonding interactions between GL, PLA, and curcumin. In vitro curcumin drug release 
from GL/PLA/Cur fiber scaffolds is investigated and sustained release is observed over 15 days. 
Further, cell viability assay reveals that GL/PLA/Cur aligned fibers show excellent growth of human 
fibroblast cells. These results strongly suggest that the curcumin bearing GL/PLA/Cur composite 
fibers may show the potential application in cancer therapy, drug delivery, and wound dressing. © 
Materials Research Society 2018. 
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How Does Corporeality Inform Theorizing? Revisiting Hannah Arendt  
and the Banality of Evil 

Segarra P., Prasad A. 
Article in Press 

The perplexing relationship between two of the twentieth century’s most important philosophers, 
Hannah Arendt and Martin Heidegger, has been the subject of much speculation within academic 
circles. For Arendt, Heidegger was at once, her mentor, her lover, and her friend. In this paper, we 
juxtapose Arendt’s theory of the banality of evil against her relationship with Heidegger in an effort 
to consider the question: How does corporeality inform theorizing? In answering this question, we 
repudiate the conventional reading of the banality of evil, which attributes the theory to Arendt’s 
analysis of Adolf Eichmann during the latter’s criminal trial for the actions that he perpetrated in the 
operation of the Holocaust. Instead, we argue that the theory is, more compellingly, reflective of 
Arendt’s deeply personal attempts at making sense of Heidegger’s decision to affiliate himself with 
the German Nazi Party in the years preceding, and during, the Second World War. Through this 
revisionist account of the banality of evil, we animate the idea that theorizing is the discursive 
corollary, and belongs within the phenomenological parameters, of corporeality. Finally, we 
contend that any constructive understanding of how corporeality informs theorizing will only be 
realized, when there is a collapsing of the seemingly impervious philosophical boundaries that 
demarcate between ontology and epistemology. © 2018 Springer Nature 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 Press 

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. 
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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 in Press 

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 Press 

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 Informa UK Limited, trading as Taylor & Francis Group 
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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 in Press 

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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Inflation targeting and exchange rate volatility in emerging markets 

Cabral R., Carneiro F.G., Mollick A.V. 
Article in Press 

The paper investigates the exchange rate on the reaction function of 24 emerging markets 
economies’ (EMEs) central banks from 2000Q1 to 2015Q2. This is done by first employing fixed-
effects (FE) ordinary least squares and then system generalized methods of the moments 
techniques. Under FE, the exchange rate is important in the reaction function of EMEs. Allowing for 
the endogeneity of inflation, output gap, and the exchange rate, the exchange rate remains positive 
and statistically significant (but quantitatively less) across inflation targeting countries. When the 
sample is partitioned into targeting and non-targeting countries, the exchange rate remains relevant 
in the reaction function of non-targeters. The results remain robust to splitting the sample at the 
time of the financial crisis of 2007–2009 and suggest that, after the crisis, central banks of EMEs 
respond only to inflation movements in the interest rate reaction function. © 2018 Springer-Verlag 
GmbH Germany, part of Springer Nature 

Cabral R., Carneiro F.G., Mollick A.V., (2018). Inflation targeting and exchange rate volatility in emerging markets. 
Empirical Economics, pp. 1-22. ISSN: 3777332.



Influence of Supercritical CO2 Extraction on Fatty Acids Profile, Volatile 
Compounds and Bioactivities from Rosmarinus officinalis 

García-Pérez J.S., Cuéllar-Bermúdez S.P., Arévalo-Gallegos A., Salinas-Salazar C.,  
Rodríguez-Rodríguez J., de la Cruz-Quiroz R., Iqbal H.M.N., Parra-Saldívar R. 

Article in Press 

Rosemary oil was extracted by supercritical carbon dioxide (CO2) as a solvent. The parameters of 
pressure, temperature, and ethanol as co-solvent were evaluated through a Taguchi experimental 
design. Extraction yield of rosemary oil increased with high pressure (350 bar) and mid-range 
temperature (40 °C), while the addition of ethanol as co-solvent did not improve the extraction yield. 
Palmitic, α-linolenic, linoleic, oleic, and stearic acid were the main fatty acids detected (3.96% w/w) 
in the extracted oil. The major volatile compounds found in the oil (75.74% w/w) included d-
camphor, eicosane, 1,8-cineole, tetracosane, borneol, and β-caryophyllene. The extracted oils 
showed antimicrobial activity against Staphylococcus aureus, Pseudomonas aeruginosa, and 
Candida albicans, while Escherichia coli was less sensitive to inhibition. Antioxidant activities on 
DPPH and TEAC assays were higher at 60 °C, 100 bar without ethanol, while antioxidant activity on 
FRAP assay was improved at 40 °C, 100 bar, and ethanol as co-solvent. Operational conditions used 
in the present extraction process (a variation in temperature, pressure, and co-solvent) are 
described. Graphical Abstract: [Figure not available: see fulltext.]. © 2018, Springer Nature B.V. 
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Innovation pathway to profitability: the role of entrepreneurial orientation 
and marketing capabilities 

Arunachalam S., Ramaswami S.N., Herrmann P., Walker D. 
Article in Press 

Drawing from the marketing capabilities and innovation literatures, we identify aprocess by which 
a firm’s entrepreneurial orientation impacts profits and show that it is dependent on marketing 
capabilities. Using a half-longitudinal design we integrate survey data with performance metrics 
over two time periods, from a sample of 190 firms. While the effect of entrepreneurial orientation 
(EO) on innovation is enhanced by architectural marketing capabilities, the effect of innovation 
outcomes on profits is enhanced by specialized marketing capabilities. Ultimately, the pathway from 
EO to performance, mediated by innovation, is positively significant at higher levels of both 
marketing capabilities. The results uncovered using Bayesian conditional process modeling, are 
robust to alternate model specifications, endogeneity tests, and provide insights into the 
capabilities-based understanding of entrepreneurism-marketing interface. We discuss resource 
allocation implications for managers as they attempt to maximize profits through innovation. © 
2018 Academy of Marketing Science 
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Integral equations of the crack problem of poroelasticity: Discretization  
by Gaussian approximating functions 

Kanaun S. 
Article in Press 

The paper is devoted to the problem of poroelasticity for a homogeneous isotropic medium with a 
crack. The medium is subjected to external loading and fluid pressure arbitrary distributed on the 
crack surface. The solution is presented as a combination of the potentials of simple and double 
layers of poroelasticity. Boundary conditions on the crack surface provide integral equations for the 
densities of these potentials. For numerical solution, the integral equations are discretized using 
Gaussian approximating functions. For planar cracks, an efficient numerical method based on the 
fast Fourier transform technique is proposed. An example of a penny-shape crack subjected to a 
constant pressure is considered. © 2018 
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Integrating credit and replenishment policies for deteriorating items under 
quadratic demand in a three echelon supply chain 

Shah N.H., Chaudhari U., Cárdenas-Barrón L.E. 
Article in Press 

This paper deals with a supply chain that is comprised of a single manufacturer, a single distributor 
and a single retailer. This supply chain is studied and analysed when demand is time and credit 
period dependent. The items in each member of the chain are subject to deteriorate at a constant 
rate. The objective is to minimise the total cost of the supply chain with respect to number of 
shipments among members, cycle time and credit period offered by the distributor to retailer. 
Scenarios are established and illustrated with numerical examples. Sensitivity analysis is done to 
deduce managerial insights. © 2018, © 2018 Informa UK Limited, trading as Taylor & Francis Group. 
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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 in Press 

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 in Press 

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 

Baier-Fuentes H., Merigó J.M., Amorós J.E., Gaviria-Marín M., (2018). International entrepreneurship: a bibliometric 
overview. International Entrepreneurship and Management Journal, pp. 1-45. ISSN: 15547191.



Investigation of Growth Kinetics of Fe2B 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 in Press 

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 (Fe2B) was formed at the surface of the AISI 1518 steel 
using the mixture of powders composed of 20 % B4C, 10 % KBF4 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 Fe2B 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 Fe2B 
layer thickness, obtained at 1253 K for 2 h of treatment, with the predicted value. © 2018 Walter 
de Gruyter GmbH, Berlin/Boston. 
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Leadership as a driver of entrepreneurship: an international  
exploratory study 

Felix C., Aparicio S., Urbano D. 
Article in Press 

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. 

Felix C., Aparicio S., Urbano D., (2018). Leadership as a driver of entrepreneurship: an international exploratory study. 
Journal of Small Business and Enterprise Development, ISSN: 14626004.



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 in Press 

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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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 in Press 

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 Ca2+ 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 Ca2+ 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 Ca2+ 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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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 in Press 

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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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 in Press 

BACKGROUND: Anaerobic digestion of food waste is influenced by the selection of an adequate 
microbial inoculum. In this study, wastewater sludge, a methane (CH4)-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 CH4 than commonly used sludge (311.5 ± 11.1 and 282.5 ± 18.1 mL CH4 g−1 VS, 
respectively) but presented an adaptation phase (four days). Combining inocula (I:S = 1) produced 
a synergistic effect in CH4 yield (374.5 ± 10.5 mL CH4 g−1 VS), biogas quality (58.0 ± 0.3% CH4) 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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Moyamoya disease in Mexico: Our experience [Enfermedad moyamoya  
en México. Experiencia institucional] 

Nathal E., Serrano-Rubio A., Maciel E., Arauz A. 
Article in Press 

Introduction: Moyamoya disease (MD) is a progressive, occlusive disease of the arteries of the 
anterior cerebral circulation that may cause ischaemia or haemorrhage. Patient management aims 
to prevent new cerebrovascular events through surgical revascularisation and/or pharmacological 
treatment. Methods: We studied a series of 17 patients with MD (n = 14) or moyamoya syndrome 
(n = 3), who were evaluated between January 1989 and December 2016; 11 patients were women 
and 6 were men. Thirteen patients had definitive MD (76%), one had unilateral MD (5.2%), and 3 
had moyamoya syndrome (18%). The condition manifested as intraparenchymal haemorrhage (in 
35.2% of patients), brain ischaemia (29.4%), subarachnoid haemorrhage (17.6%), seizures (11.7%), 
and headache with no associated haemorrhage (one patient). Results: Ten patients (58.8%) 
underwent revascularisation and 7 (41.2%) received pharmacological treatment. All patients were 
evaluated with the modified Rankin Scale (mRs) at admission and at the last consultation; mRs 
scores were significantly lower in the group undergoing surgery (P <.04). During follow-up, none of 
the patients undergoing revascularisation experienced recurrences, whereas 2 patients receiving 
pharmacological treatment did experience a new vascular event (one ischaemic and one 
haemorrhagic) (P <.05). No significant differences were observed between the treatment outcomes 
of different revascularisation techniques. Conclusions: Although our population has different 
demographic characteristics from those of other non-Asian populations, ours is the largest 
published series of Hispanic individuals with MD. Our results support the use of revascularisation 
procedures to improve these patients’ neurological status and to prevent new cerebrovascular 
events. © 2018 Sociedad Española de Neurología 
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Multicultural managers and competitive advantage: Evidence from  
elite football teams 

Szymanski M., Fitzsimmons S.R., Danis W.M. 
Article in Press 

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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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. 
Article in Press 

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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On finite-time and fixed-time consensus algorithms for dynamic networks 
switching among disconnected digraphs 

Gómez-Gutiérrez D., Vázquez C.R., Čelikovský S., Sánchez-Torres J.D., Ruiz-León J. 
Article in Press 

This paper aims to analyse the stability of a class of consensus algorithms with finite-time or fixed-
time convergence for dynamic networks composed of agents with first-order dynamics. In 
particular, in the analysed class a single evaluation of a nonlinear function of the consensus error is 
performed per each node. The classical assumption of switching among connected graphs is 
dropped here, allowing to represent failures and intermittency in the communications between 
agents. Thus, conditions to guarantee finite and fixed-time convergence, even while switching 
among disconnected graphs, are provided. Moreover, the algorithms of the considered class are 
computationally simpler than previously proposed finite-time consensus algorithms for dynamic 
networks, which is an essential feature in scenarios with computationally limited nodes and energy 
efficiency requirements such as in sensor networks. Simulations illustrate the performance of the 
proposed consensus algorithms. In the presented scenarios, results show that the settling time of 
the considered algorithms grows slower than other consensus algorithms for dynamic networks as 
the number of nodes increases. © 2018, © 2018 Informa UK Limited, trading as Taylor & Francis 
Group. 
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Parallel authoritarian powers: an explanation of Mexico’s authoritarian 
regime breakdown 

Hernández Company J.A. 
Article in Press 

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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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 in Press 

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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Physicochemical, functional properties and ATR-FTIR digestion analysis of 
thermally treated starches isolated from black and bayo beans 

Chavez-Murillo C.E., Orona-Padilla J.L., de la Rosa Millan J. 
Article in Press 

Previous studies have related the slow digestion properties of isolated starches with their amylose 
to amylopectin ratio as well as their molecular structure, and in the case of flours, with their 
accompanying components such as proteins and fibers; which are known to restrict, to different 
extents the starch digestion by amylolytic enzymes. However, the botanical origin as well as the 
internal architecture of native starch granules plays a significant role in these characteristics. 
Moreover, these features can be improved by using hydrothermal treatments, such as heat 
moisture treatment (HMT) and annealing (ANN), that promote changes to granular architecture, 
increase internal crystallite order and decrease the amount of amorphous zones. In this study, HMT 
and ANN treated starches from two bean varieties and a normal maize starch are analyzed in terms 
of thermal stability, assessed by differential scanning calorimetry, viscosity by rapid visco analysis 
and in vitro amylolysis. The HMT and ANN treatments promote lower hydrolysis when compared to 
native granules, due to new and/or improved molecular interactions between starch molecules, 
assessed by attenuated total reflectance-fourier transform infra red spectroscopy; such interactions 
increase the amount of crystalline residues after digestion, which is related with lower water 
absorption during cooking, and enhanced thermal stability, despite the lower enthalpies in thermal 
treated starches (≈3 J g−1 in Black bean with HMT). Furthermore, the hydrolysis residues after 120 
min of amylolysis present a higher ratio of crystalline regions, that improve with thermal treatments, 
this demonstrates that these processes increase the order of existing crystallites due to new 
molecular interactions among starch molecules. © 2018 WILEY-VCH Verlag GmbH & Co. KGaA, 
Weinheim 
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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 in Press 

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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Power Balancing Approach for Modeling and Stabilization of DC Networks 

Mayo-Maldonado J.C., Valdez-Resendiz J.E., Rosas-Caro J.C. 
Article in Press 

We propose a set of theoretical and practical tools for stabilization of DC networks. In order to do 
so, we introduce a new framework to study the dynamics of DC grids, that permits to combine power 
converter models with those of impedances &#x2013; directly in higher-order terms. This 
mathematical setting includes a convenient modeling specification that allows: 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. IEEE 
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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 in Press 

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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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 in Press 

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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Production planning and scheduling optimization model: a case of study for  
a glass container company 

Hervert-Escobar L., López-Pérez J.F. 
Article in Press 

Based on a case study, this paper deals with the production planning and scheduling problem of the 
glass container industry. This is a facility production system that has a set of furnaces where the 
glass is produced in order to meet the demand, being afterwards distributed to a set of parallel 
molding machines. Due to huge setup times involved in a color changeover, manufacturers adopt 
their own mix of furnaces and machines to meet the needs of their customers as flexibly and 
efficiently as possible. In this paper we proposed an optimization model that maximizes the 
fulfillment of the demand considering typical constraints from the planning production formulation 
as well as real case production constraints such as the limited product changeovers and the 
minimum run length in a machine. The complexity of the proposed model is assessed by means of 
an industrial real instance. © 2018, Springer Science+Business Media, LLC, part of Springer Nature. 
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Quantitative metrics to analyze supply chain resilience and associated costs 

Zavala A., Nowicki D., Ramirez-Marquez J.E. 
Article in Press 

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. © 2018, IMechE 2018. 
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Retailer's optimal ordering policy for deteriorating items under order-size 
dependent trade credit and complete backlogging 

Tiwari S., Cárdenas-Barrón L.E., Shaikh A.A., Goh M. 
Article in Press 

The retail inventory management literature generally assumes that suppliers seek to stimulate 
demand by offering retailers a delay in payment. In practice, however, suppliers tend to offer 
retailers a partial delay in payment. To accommodate this possibility, this paper establishes an 
economic order quantity inventory model for deteriorating items, with allowable shortages and 
permissible partial delay in payment based on the order quantity. This paper presents theoretical 
results to determine the optimal replenishment time and the length of time for the stock to draw 
down completely, and with these time values the optimal ordering and backlogging policies are 
calculated for the retailer in order to minimize the total inventory cost per unit time. The optimal 
solutions are obtained analytically. The inventory model is validated numerically. A sensitivity 
analysis of the optimal solution with respect to the parameters of the inventory system and 
managerial insights are given. The proposed inventory model reduces to some existing inventory 
models. © 2018 Elsevier Ltd 
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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 in Press 

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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Shadow identification and height estimation of defects by direct processing 
of grayscale images 

Galan U., Ahuett-Garza H., Orta P., Kurfess T. 
Article in Press 

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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Simulation Model to Predict BER Based on S-Parameters of  
High-Speed Interconnects 

Pizano-Escalante L., Longoria-Gandara O., Pena-Campos F., Parra-Michel R. 
Article in Press 

In high-speed interconnect systems, timing jitter has become a very important impairment that 
reduces the bit-errorrate performance of such systems. Timing jitter is produced by multiple 
phenomena like clock drift, mismatch impedance, intersymbol interference and crosstalk. Typically, 
the well-known 2D bathtub curve is a testing method used to analyzed the timing jitter at a specific 
bit-error-rate. A novel 3D bathtub curve to characterize deterministic timing jitter is presented. This 
proposal shows the bit-error-rate as function of the signal-to-noise ratio and the sampling point of 
the received signal in the unit interval. In addition, this study provides an analytical expression to 
generate the 3D bathtub curve, and in this way to predict the theoretical system performance of 
high-speed interconnect systems. IEEE 

Pizano-Escalante L., Longoria-Gandara O., Pena-Campos F., Parra-Michel R., (2018). Simulation Model to Predict BER 
Based on S-Parameters of High-Speed Interconnects. IEEE Design and Test, ISSN: 21682356.



"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. 
Article in Press 

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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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 in Press 

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 Modeling and Robust Flight Control Based on Adaptive Sliding Mode 
Approach for a Quadrotor MAV 

Castañeda H., Gordillo J.L. 
Article in Press 

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 Science+Business Media B.V., part of 
Springer Nature 
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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 México] 

Martínez-Ozuna G., Santos-Guzmán J., Pérez Anguiano N.E., Herrera Martínez G.,  
Pacheco Alvarado K.P. 

Article in Press 

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., (2018). 
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, ISSN: 15751813.



Temporal Spaces of Egalitarianism: The Ethical Negation of Economic 
Inequality in an Ephemeral Religious Organization 

Rauf A.A., Prasad A. 
Article in Press 

In this article, we illuminate how a consumption practice in an ephemeral religious organization 
subverts systems of economic inequality that otherwise prevail in, and structure, society. Drawing 
on a rich ethnographic study in Pakistan, we show how the practice of food consumption in the 
Tablighi Jamaat (TJ)—an Islamic organization originating in South Asia that is practiced 
intermittently by its followers—represents temporal spaces of egalitarianism. Within these 
temporal spaces, entrenched economic hierarchies that are salient in organizing Pakistani society 
are challenged. We found that while the fundamental principles of the Tablighi Jamaat advocate for 
subversion of the economic hierarchies that propagate myriad inequalities by demarcating local 
Muslims into spheres of different social and economic classes, it is in the practice of food 
consumption when ethical transgression from these hierarchies are rendered most intelligible. 
Finally, we consider the implications of this study to the emerging field of Islamic business ethics. © 
2018, Springer Nature B.V. 
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The importance of shared beliefs for social marketing programmes 

Calderon C. 
Article in Press 

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 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 in Press 

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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This does not happen at our school: Perceptions about academic dishonesty 
with medical students [En nuestra escuela esto no pasa: percepciones sobre 

la deshonestidad académica con estudiantes de medicina] 

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

Introduction: Academic dishonesty includes copying, plagiarising, or falsifying the results of an 
investigation, or obtaining the correct answers for activities or exams from peers that have already 
answered them. However, some of these behaviours do not appear to be considered as dishonest 
by students. Although it is known that this prevails within many levels and areas of knowledge, 
students’ perceptions of the impact of this on their learning process are not known. The aim of this 
study was to evaluate the perception that students have about academic dishonesty when sharing 
course material with other students. Material and method: The design was quantitative and 
descriptive using questionnaires applied to students of 3 different years (2014, 2016 and 2017) 
during a pathology course. These included items related to academic dishonesty and its impact on 
the resolving of cases. A scale was used to classify the honest results as + 1 and the dishonest ones 
as -1. Results: Participation was 84%, 99% and 50%, respectively. Although the majority (40%) 
reported not benefiting from learning by sharing material, more recent generations show a greater 
tendency towards dishonesty (-0.124, -0.509, and -0.562). Conclusion: The intention of the students 
when sharing activities was to reduce the time that their classmates invest in looking for information 
by comparing their answers. However, they report that the total learning of the subject does not 
increase. Future interventions are necessary to transmit clear examples related to the concept so 
that they can internalise the results regarding the benefit to their learning, and the meaning of 
academic integrity. © 2018 Elsevier España, S.L.U. 

Eraña Rojas I.E., López Sotomayor D.M., Díaz Lankenau R., López Cabrera M.V., (2018). This does not happen at our 
school: Perceptions about academic dishonesty with medical students [En nuestra escuela esto no pasa: percepciones 
sobre la deshonestidad académica con estudiantes de medicina]. Educacion Medica, ISSN: 15751813.



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 in Press 

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. [Figure not available: see 
fulltext.] © 2018 Springer-Verlag France SAS, part of Springer Nature 

Curiel-Ramirez L.A., Ramirez-Mendoza R.A., Carrera G., Izquierdo-Reyes J., Bustamante-Bello M.R., (2018). Towards of a 
modular framework for semi-autonomous driving assistance systems. International Journal on Interactive Design and 
Manufacturing, pp. 1-10. ISSN: 19552513.



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 in Press 

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 

Deveza L.A., Downie A., Tamez-Peña J.G., Eckstein F., Van Spil W.E., Hunter D.J., (2018). Trajectories of femorotibial 
cartilage thickness among persons with or at risk of knee osteoarthritis: development of a prediction model to identify 
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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 in Press 

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. 

Van Eps J.L., Chaudhry A., Fernandez-Moure J.S., Boada C., Chegireddy V., Cabrera F.J., Tang S., Tasciotti E., Righetti R., 
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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 in Press 

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. 

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., (2018). Uncommoditizing strategies by emerging market firms. Multinational Business Review, 
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Unintended effects of IFRS adoption on earnings management: The case of 
Latin America 

Mongrut S., Winkelried D. 
Article in Press 

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 

Mongrut S., Winkelried D., (2018). Unintended effects of IFRS adoption on earnings management: The case of Latin 
America. Emerging Markets Review, ISSN: 15660141.



University entrepreneurship: how to trigger entrepreneurial intent  
of undergraduate students 

Rodríguez Gutiérrez P.I., Pastor Pérez M.P., Alonso Galicia P.E. 
Article in Press 

Purpose: The purpose of this paper is to describe the elements and relationships that explain the 
entrepreneurial intent in university students, evaluating possible gender and degree differences. 
Design/methodology/approach: The study is of quantitative approach, survey research design and 
cross-sectional method. The instrument used was a self-administered questionnaire answered by 
undergraduate university students enrolled in a public university. The sampling was stratified 
random, with a representative sample size of 734 cases. For data analysis and hypothesis testing, a 
confirmatory factor analysis and structural equation model were made. Findings: The results show 
that the entrepreneurial self-efficacy attribute largely explains the entrepreneurial intent, while all 
other variables, such as entrepreneurial identity aspirations and outcome expectations, play a less 
important role but maintain some influence. Research limitations/implications: According to the 
findings of this research, institutions of higher education should direct efforts to improve the 
entrepreneurial skills of students, especially for women. And the creation of an institutional 
entrepreneurial culture should also be emphasized so that the university students are able to build 
an entrepreneurial identity. Originality/value: The value of the research is the proposed integrative 
model that explains how to trigger entrepreneurial intent, shows the prominent role of 
entrepreneurial self-efficacy as a predictor variable of entrepreneurial intent and the role of 
entrepreneur identity aspirations and entrepreneurial self-efficacy as mediating variables. 
Additionally, this research identifies differences in the model of entrepreneurial intent derived from 
the variables of gender and degrees. © 2018, Emerald Publishing Limited. 

Rodríguez Gutiérrez P.I., Pastor Pérez M.P., Alonso Galicia P.E., (2018). University entrepreneurship: how to trigger 
entrepreneurial intent of undergraduate students. Journal of Science and Technology Policy Management, ISSN: 
20534620.



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 in Press 

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 

Ponce P., Peffer T., Molina A., (2018). Usability perceptions and beliefs about smart thermostats by chi-square test, signal 
detection theory, and fuzzy detection theory in regions of Mexico. Frontiers in Energy, pp. 1-17. ISSN: 20951701.



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 in Press 

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. 

Sánchez-Ávila M.T., Morales-Garza L.A., Cano-Torres E.A., Cantú-Pompa J.J., (2018). 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]. Educacion Medica, ISSN: 15751813.



Variable Structure Predefined-Time Stabilization of Second-Order Systems 

Jiménez-Rodríguez E., Sánchez-Torres J.D., Gómez-Gutiérrez D., Loukinanov A.G. 
Article in Press 

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. 

Jiménez-Rodríguez E., Sánchez-Torres J.D., Gómez-Gutiérrez D., Loukinanov A.G., (2018). Variable Structure Predefined-
Time Stabilization of Second-Order Systems. Asian Journal of Control, ISSN: 15618625.



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 in Press 

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. 

Li E.P.H., Prasad A., Smith C., Gutierrez A., Lewis E., Brown B., (2018). Visualizing community pride: engaging community 
through photo- and video-voice methods. Qualitative Research in Organizations and Management: An International 
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Advantages, Disadvantages and modifications of conventional ELISA 

Hosseini S., Vázquez-Villegas P., Rito-Palomares M., Martinez-Chapa S.O. 
Book Chapter 

Nowadays ELISA is considered to be the troy horse for the routine clinical practice. This widely 
applied technique offers specific detection of a wide variety of target analytes in different kinds of 
samples. Since the invention of the technique four decades ago, ELISA has rapidly found various 
applications in food quality, environmental, biotechnological, and chemical disciplines among 
others. In spite of its many advantages, ELISA has certain limitations such as tedious/laborious assay 
procedure, and insufficient level of sensitivity in bio-recognition of challenging biomolecular entities 
such as microRNAs. A great number of research works has shown valuable attempts in addressing 
such shortages of ELISA through modification strategies. This chapter is dedicated to reviewing some 
of the main promising alternatives to the traditional ELISA. Paper- and fiber-based ELISAs, have 
shown great potentials for point-of-care (POC) applications due to their cost-effectiveness. 
Miniaturization of ELISA within micro-devices has increased the number and type of samples that 
can be analyzed, while much lower sample volume is required. Multiplexing was obtained as a result 
of micro and nano fabrication strategies and the integration of the assay within lab-on-chip (LOC) 
and lab-on-compact-disk (LOCD) devices. Taking advantage from a significantly vast surface area of 
the spheres, ultra-sensitive diagnosis was achieved by using micro-/nano-particles with different 
optical proprieties, sizes, synthetic variables and compositions. ELISA on the spot made possible to 
measure the biomolecules in vitro. Plasmonic ELISA offered detection strategies even with the aim 
of the naked eyes. Finally, the digital era has opened new windows of opportunity for ELISA, as the 
results of immunoassays can be recorded in remote/rural areas and subsequently analyzed by digital 
technologies or in centralized laboratories via mass data transfer. © The Author(s) 2018. 

Hosseini S., Vázquez-Villegas P., Rito-Palomares M., Martinez-Chapa S.O., (2018). Advantages, Disadvantages and 
modifications of conventional ELISA. Capítulo en: SpringerBriefs in Applied Sciences and Technology, pp. 67-115. 
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Derivatives products in emerging markets and prudential regulations 

Al Janabi M.A.M. 
Book Chapter 

Trading of derivatives securities in emerging markets has gone through a few changes, however to 
asymmetrical measures contingent on each market's initial development in regulations, trading and 
operational platforms and management information systems. To this end, this chapter reviews 
some of the fundamental obstacles to the establishment of successful derivatives exchanges and 
products in emerging markets and recommends certain practical resolutions. This is with the aim of 
using efficient operational platforms, rigorous regulations and effective surveillance to discourage 
delinquencies and rogue trading within the financial service industry. The fundamentals of 
operational procedures documented in this chapter are based on the author's real-world 
experiences as a practitioner of derivative products and modern risk management principles. 
Furthermore, it is related to the author's research as an academic on derivative securities and sound 
risk management practices, as documented in Al Janabi (2006-2012) research papers. In particular, 
the chapter reviews fundamental regulatory guidelines and operational processes that should be 
evaluated before the launching of sound derivatives securities markets and products, above all in 
emerging markets backdrop. This chapter will be of interest to those involved in the process of 
setting sound and efficient regulatory and operational policies and procedures for intermediating in 
derivatives securities in emerging economies-predominantly given the aftermaths of the latest 
financial crisis. © 2018 Nova Science Publishers, Inc. 

Al Janabi M.A.M., (2018). Derivatives products in emerging markets and prudential regulations. Capítulo en: Emerging 
Markets: Recent Developments, Challenges and Future Prospects, pp. 81-111. ISNB/ISSN: 9781536130409; 
9781536130393.



EEG pattern differences in motor imagery based control tasks used for brain-
computer interfacing: From training sessions to online control 

Alonso-Valerdi L.M., Sepulveda F. 
Book Chapter 

Brain-computer interfaces (BCIs) are promising systems that attempt to replace the function of the 
brain output pathways by using the brain signals to control a device of interest. Investigating the 
control tasks (specifically motor imagery (MI) tasks) used to operate a BCI system under different 
demanding conditions may explain the difficulty to employ this type of system outside the 
laboratory. Therefore, the present study set out with the aim of quantifying and qualifying the 
electroencephalographic (EEG) patterns of commonly used control tasks in BCI systems under 
different task states. The analysed control tasks were three: left hand MI, right hand MI, and a 
relaxed but focused mental state. The different task states referred to eight different scenarios, 
whereby a random sample of eleven participants were guided from modulating their brain signals 
using MI related control tasks, to use those control tasks for selecting activities of daily living in 
simulated living situations. The EEG patterns were analysed in line with the EEG features that best 
differentiated among the three control tasks, and the electrophysiological origin (recording sites, 
frequency bands, and time windows) of those features. Taken together, the findings of this study 
highlight the impact of the human brain processing on the BCI system performance. It has been 
demonstrated that the EEG patterns of MI related control tasks are not only determined by MI 
activity per se, but they are also defined by the processing of internal (e.g., navigation strategy and 
decision making) and external (e.g., sensory stimuli or number of tasks to be attended) events 
associated with the working environment. The investigation of the environmental effects on the 
user control tasks is very important in order to achieve the desirable overt and covert adaption in 
BCI systems. © 2018 Nova Science Publishers, Inc. 

Alonso-Valerdi L.M., Sepulveda F., (2018). EEG pattern differences in motor imagery based control tasks used for brain-
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Evaluation of the detection results obtained from ELISA 

Hosseini S., Vázquez-Villegas P., Rito-Palomares M., Martinez-Chapa S.O. 
Book Chapter 

This chapter presents the most commons errors that typically occur when performing ELISA. 
Following every error, the chapter points out the possible reasons behind such errors and possible 
methods to overcome the problems. The chapter also describes key important parameters in assay 
evaluation including sensitivity, specificity, accuracy and limit of detection (LOD). Offering methods 
for calculation of the evaluation parameters, the chapter also provides insights and considerations 
for assessing the reliability of the assay. Such analysis is essential to upgrade a newly developed 
assay from the analytical relevance to the clinical application. Finally, the chapter provides 
information in regard to the measurable units in ELISA assay. © The Author(s) 2018. 

Hosseini S., Vázquez-Villegas P., Rito-Palomares M., Martinez-Chapa S.O., (2018). Evaluation of the detection results 
obtained from ELISA. Capítulo en: SpringerBriefs in Applied Sciences and Technology, pp. 57-66. ISNB/ISSN: 2191530X.



Existence of the nash-optimal strategies in the meta-game 

Kalashnikov V.V., Bulavsky V.A., Kalashnykova N.I. 
Book Chapter 

In this paper, we investigate 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, we establish the following remarkable fact. Define a meta-
game as such where the players are the same agents as in the original oligopoly but now using the 
conjectures as their strategies. Then the consistent conjectures of the original oligopoly game 
provide for the Cournot-Nash optimal strategies for the meta-game. © Springer International 
Publishing AG 2018. 
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Faculty development for clinical educators: A competency model  
for continuous improvement 

Olivares S.L.O., Cabrera M.V.L., Segura M.R.L., García J.E.V. 
Book Chapter 

Since the Flexner report in the 20th century, teaching and learning process has evolved through: 
Science learning, problem based learning, competency based learning and perspective learning. This 
evolution provides a consensus that educators need to develop competencies in their students to 
prepare them for an uncertain future. Competency refers not only to core knowledge or 
instrumental skills, but to interpersonal and systemic abilities required for lifelong learning. This 
transformation requires changes in both the educational model and faculty development programs. 
Previous research and proposals have defined important qualities and attributes; for clinical 
educators. The Faculty Development program presented here has been assessed with a mixed 
multiphase approach for continuous improvement process: 1) assessment of proposal, 2) 
assessment of implementation, 3) assessment of faculty experiences and 4) institutionalization of 
program. Results from this experience are presented, as well as other further challenges on this 
initiative. © 2018 by IGI Global. All rights reserved. 

Olivares S.L.O., Cabrera M.V.L., Segura M.R.L., García J.E.V., (2018). Faculty development for clinical educators: A 
competency model for continuous improvement. Capítulo en: Teacher Training and Professional Development: Concepts, 
Methodologies, Tools, and Applications, pp. 1554-1577. ISNB/ISSN: 9781522556329; 1522556311; 9781522556312.



Fundamentals and history of ELISA: The evolution of the immunoassays  
until invention of ELISA 

Hosseini S., Vázquez-Villegas P., Rito-Palomares M., Martinez-Chapa S.O. 
Book Chapter 

Current chapter reviews background and history of the immunoassays until invention of ELISA. In 
that perspective, important evolutions in the field such as side-chain theory, antigen-antibody 
theory, discovery of the antibody structure, invention of radioimmunoassay (RIA), and invention of 
enzyme linked immunosorbent assay (ELISA) are reviewed. The chapter, also describes the 
principles of the immune system such as antibody production in human body along with different 
classes of antibodies, as well as antigen-antibody coupling and specificity of such interaction. In that 
respect, the chapter also demonstrates sources for biomolecular interaction between the 
biomolecules. Dominant forces that are involved in physical interaction of the antigens and 
antibodies including hydrogen bonding (H-bonding), hydrophobic interaction, ionic attraction, and 
Van der Waals forces such as London dispersion force, dipole-dipole interaction, and ion-dipole 
interaction are introduced in great details. © The Author(s) 2018. 

Hosseini S., Vázquez-Villegas P., Rito-Palomares M., Martinez-Chapa S.O., (2018). Fundamentals and history of ELISA: The 
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General overviews on applications of ELISA 

Hosseini S., Vázquez-Villegas P., Rito-Palomares M., Martinez-Chapa S.O. 
Book Chapter 

Current chapter reviews the applications of ELISA in various different fields including food industry, 
vaccine development, immunology (autoimmunity and humoral immunity), diagnosis (pregnancy, 
cancer and infectious diseases), toxicology, drug monitoring, pharmaceutical industry, and 
transplantation. Different examples related to each area are explained. ELISA was found to play 
major roles in all the mentioned disciplines. © The Author(s) 2018. 
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Hybrid rough neural network model for signature recognition 

Elhoseny M., Nabil A., Hassanien A.E., Oliva D. 
Book Chapter 

This chapter introduces an offline signature recognition technique using rough neural network and 
rough set. Rough neural network tries to find better recognition performance to classify the input 
offline signature images. Rough sets have provided an array of tools which turned out to be 
especially adequate for conceptualization, organization, classification, and analysis of various types 
of data, when dealing with inexact, uncertain, or vague knowledge. Also, rough sets discover hidden 
pattern and regularities in application. This new hybrid technique achieves good results, since the 
short rough neural network algorithm is neglected by the grid features technique, and then the 
advantages of both techniques are integrated. © Springer International Publishing AG 2018. 

Elhoseny M., Nabil A., Hassanien A.E., Oliva D., (2018). Hybrid rough neural network model for signature recognition. 
Capítulo en: Studies in Computational Intelligence, pp. 295-318. ISNB/ISSN: 1860949X.



Immersive journalism design within a transmedia space 

Rodríguez N.L. 
Book Chapter 

The purpose of this chapter is to contribute to the theoretical frame of transmedia journalism by 
proposing a question-based model that focuses on transmedia design when an immersive 
journalism piece is integrated into a transmedia space. Immersive journalism is a new medium that 
could be effectively used to foster social empathy by means of virtual reality stories in journalism. 
The chapter is guided by the following ideas: (1) narrative strategies that may be useful in the design 
of immersive journalism experiences; (2) aesthetic principles of immersive experiences; and (3) 
inclusion of an immersive experience in a transmedia space. Thus, this chapter reviews the narrative 
techniques and aesthetics of immersive experiences that might contribute to the design of both the 
immersive piece and the transmedia space. © 2018, IGI Global. 

Rodríguez N.L., (2018). Immersive journalism design within a transmedia space. Capítulo en: Exploring Transmedia 
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Insulin-like growth factor 1 in the cardiovascular system 

Aguirre G.A., González-Guerra J.L., Espinosa L., Castilla-Cortazar I. 
Book Chapter 

Non-communicable diseases, such as cardiovascular diseases, are the leading cause of mortality 
worldwide. For this reason, a tremendous effort is being made worldwide to effectively circumvent 
these afflictions, where insulin-like growth factor 1 (IGF1) is being proposed both as a marker and 
as a central cornerstone in these diseases, making it an interesting molecule to focus on. Firstly, at 
the initiation of metabolic deregulation by overfeeding, IGF1 is decreased/inhibited. Secondly, such 
deficiency seems to be intimately related to the onset of MetS and establishment of vascular 
derangements leading to atherosclerosis and finally playing a definitive part in cerebrovascular and 
myocardial accidents, where IGF1 deficiency seems to render these organs vulnerable to oxidative 
and apoptotic/necrotic damage. Several human cohort correlations together with 
basic/translational experimental data seem to confirm deep IGF1 implication, albeit with 
controversy, which might, in part, be given by experimental design leading to blurred result 
interpretation. © 2018, Springer International Publishing AG. 
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cardiovascular system. Capítulo en: Reviews of Physiology, Biochemistry and Pharmacology, pp. 1-45. ISNB/ISSN: 
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Neuro-model for improving the university-industry collaboration  
and intellectual property 

Ponce P., Polasko K., Molina A. 
Book Chapter 

Some universities in the United States are leading technology transfer by their many close 
partnerships with government and industry. This has benefited them financially and by enhancing 
their research reputation. Patent-based intellectual property is a determinant factor, so an 
adequate cost-aware model must be derived to understand the process completely. This chapter 
presents the design and results of an artificial neural network (ANN) which relates the patent cost 
and the primary inputs of the process to model performance. Such inputs are invention disclosure, 
new patents issued, U. S. patents issued, licenses and optional executed, and other major 
agreements. A prediction of patent's cost could help a technology transfer office decide over the 
research to be patented but also to evaluate cost benefits. In addition, an integral solution is 
proposed where the positions of doctoral students and postdocs are defined. Overall, generating 
high quality invention disclosures is improved based on a more effective relationship between 
universities and industries. © 2018, IGI Global. 

Ponce P., Polasko K., Molina A., (2018). Neuro-model for improving the university-industry collaboration and intellectual 
property. Capítulo en: Handbook of Research on Strategic Innovation Management for Improved Competitive Advantage, 
pp. 163-191. ISNB/ISSN: 9781522530138; 1522530126; 9781522530121.



Nutritional supplements from meat and blood by-products 

Young R.H. 
Book Chapter 

The by-products of the meat industry comprise a wide variety of animal tissues, which have 
traditionally been converted into animal feed supplements, fertilizers, or pharmaceutical products. 
In general, meat by-products are defined as those parts of the animal which are not included in a 
dressed carcass. Some of the organs, such as the kidneys, liver, heart, brain, tongue, oxtail, 
intestines, gullet, and sweetbreads are classified as edible. However, their acceptance in the human 
diet varies considerably from region to region and within individuals. The by-products regarded as 
inedible are teeth, horns, bones, hair, skin, bristles, and gallbladder. In addition, tissues derived from 
condemned animals are categorized as inedible by-products. Some organs, such as blood, lungs, 
uterus, and spleen are potentially edible but are normally rejected due to their lack of palatability 
or because of religious constraints. © 1983 by CRC Press, Inc. 

Young R.H., (2018). Nutritional supplements from meat and blood by-products. Capítulo en: CRC Handbook of Nutritional 
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Practical stability phase and gain margins concept 

Shtessel Y., Fridman L., Rosales A., Panathula C.B. 
Book Chapter 

A new concept of chattering characterization for the systems driven by finite-time convergent 
controllers (FTCC) in terms of practical stability margins is presented. Unmodeled dynamics of order 
two or more incite chattering in FTCC driven systems. In order to analyze the FTCC robustness to 
unmodeled dynamics the novel paradigm of Tolerance Limits (TL) is introduced to characterize the 
acceptable emerging chattering. Following this paradigm a new notions of Practical Stability Phase 
Margin (PSPM) and Practical Stability Gain Margin (PSGM) as a measure of robustness to cascade 
unmodeled dynamics is introduced. Specifically, PSPM and PSGM are defined as the values that have 
to be added to the phase and gain of dynamically perturbed system driven by FTCC so that the 
characteristics of the emerging chattering reach TL. For practical calculation of PSPM and PSGM, the 
Harmonic Balance (HB) method is employed and a numerical algorithm to compute Describing 
Functions (DFs) for families of FTCC (specifically, for nested, and quasi-continuous Higher Order 
Sliding Mode (HOSM) controllers) was proposed. A database of adequate DFs was developed. A 
numerical algorithm for solving HB equation using the Newton–Raphson method was suggested to 
obtain predicted chattering parameters. Finally, computational algorithms that identify PSPM and 
PSGM for the systems driven by FTCC were proposed. The algorithm of a cascade linear 
compensator design that corrected the FTCC, making the values of PSPM and PSGM to fit the 
prescribed quantities, was presented. In order to design the flight-certified FTCC for attitude for the 
F-16 jet fighter, the proposed technique was employed in a case study. The prescribed robustness 
to cascade unmodeled dynamics was achieved. © Springer International Publishing AG 2018. 

Shtessel Y., Fridman L., Rosales A., Panathula C.B., (2018). Practical stability phase and gain margins concept. Capítulo 
en: Studies in Systems, Decision and Control, pp. 101-132. ISNB/ISSN: 21984182.



Pseudocompactness in the realm of topological transformation groups 

Antonyan N., Antonyan S., Sanchis M. 
Book Chapter 

In what follows, G is a Hausdorff topological group with identity element e. A topological 
transformation group or a G-space with phase group G is a triple ‹X, G, α› where X is a topological 
space and ›: G × X → X. © Springer International Publishing AG, part of Springer Nature 2018. 

Antonyan N., Antonyan S., Sanchis M., (2018). Pseudocompactness in the realm of topological transformation groups. 
Capítulo en: Developments in Mathematics, pp. 217-252. ISNB/ISSN: 13892177.



Social group influences 

Rajagopal, Castaño R. 
Book Chapter 

Continuous growth in information and communication technology over the twentieth century has 
turned consumers more community-oriented in making buying decisions. The interaction of 
consumers with society and family has shifted its focus from conventional to virtual platforms. Social 
media plays an important role in determining consumer behavior. Increasing consumer education 
and social interactions are driving consumers to critically examine the corporate marketing policies, 
competitive advantages, and value for money to get associated with the vital brands in the 
marketplace. This chapter maps the consumer dynamics in setting the behavior and decision-making 
parameters moving through the changing social and group influences. The discussions in the chapter 
argue that social media has emerged as a powerful tool to develop consumer behavior. Accordingly, 
most companies are engaged in empowering consumers through various customer-centric 
strategies for sustainable business growth. © 2018 by IGI Global. All rights reserved. 
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Step by step with ELISA: Mechanism of operation, crucial elements, different 
protocols, and insights on immobilization and detection of various 

biomolecular entities 

Hosseini S., Vázquez-Villegas P., Rito-Palomares M., Martinez-Chapa S.O. 
Book Chapter 

Current chapter describes the essential components of ELISA including the solid phase, the 
adsorbents (different types of target biomolecules), and the washing and blocking agents used in 
assay procedure. The chapter also r,!iews widely applied enzymes and substrates with their specific 
characteristics. To complete the assay, the chapter offers information regarding the stopping 
procedure and readout techniques such as colorimetric, fluorescence and luminescence, along with 
their reading instruments. To secure a high specificity, the chapter describes protocols for 
conducting different types of controls in the assay procedure. These controls are namely: positive, 
endogenous, negative, standard, and spike controls. The chapter subsequently describes available 
ELISA protocols including direct, indirect, sandwich, double sandwich, and competitive assays. 
Finally, this chapter is dedicated to reviewing immobilization techniques including physical, 
covalent, oriented strategies as well as immobilization via entrapment. In the case of covalent 
immobilization of the biomolecules, protein attachment via zero-length cross linkers and spacers 
(linear or branched) are described. © The Author(s) 2018. 
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Strategic planning for managing municipal solid wastes with consideration  
of multiple stakeholders 

Diaz-Barriga-Fernandez A.D., Santibañez-Aguilar J.E., Betzabe González-Campos J.,  
Nápoles-Rivera F., Ponce-Ortega J.M., El-Halwagi M.M. 

Book Chapter 

Municipal solid waste management (MSWM) is associated with the control of generation, storage, 
collection, transportation, processing and disposal of solid waste in accordance with the principles 
of public health, economics, engineering, conservation, aesthetics and other environmental 
considerations. However, the management of municipal solid waste (MSW) involves multiple 
stakeholders such as government agencies, suppliers, consumers, providers of treatment/recycle 
services and transporters. Furthermore, the product prices constantly change due to offer and 
demand, and the composition of the generated MSW depends on many factors including the place 
where they are produced, the season and the economic development. An optimal management 
strategy should take into account the uncertainties in the supply chain of MSW as well as the 
multiple participants involved. This way, an optimum and more realistic waste management system 
that creates synergistic opportunities to benefit the multiple stakeholders can be obtained. This 
paper presents a multi-objective optimization approach for the strategic planning of a municipal 
solid waste management system under uncertainty. The formulation considers tasks such as recycle, 
reuse, transportation, separation and distribution. The proposed approach also takes into account 
the multiple stakeholders, with the objective of maximizing the benefit of all participants. A case 
study from Mexico is analyzed to probe the applicability of the proposed model. Furthermore, this 
model considers the financial risk by analyzing the optimistic, mean and pessimistic cases. This way, 
the obtained results provide additional information about the system to improve accuracy in 
decision-making. © 2018 Elsevier B.V. 

Diaz-Barriga-Fernandez A.D., Santibañez-Aguilar J.E., Betzabe González-Campos J., Nápoles-Rivera F., Ponce-Ortega J.M., 
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Synthesis of Water Distribution Networks through a  
Multi-Stakeholder Approach 

González-Bravo R., Fuentes-Cortes L.F., El-Halwagi M.M., Ponce-Ortega J.M. 
Book Chapter 

This paper presents a systematic approach to synthesize optimal water distribution networks (WDN) 
taking into account the water requirement of consumers based on a multi-stakeholder approach. A 
structural representation is developed to satisfy the water requirements of all users without taking 
into account water concessions in the region, but considering the depletion of groundwater and 
surface water, to generate an integral water distribution network. A rigorous mathematical 
formulation is developed as a mixed-integer linear programming model to transform the water 
distribution problem into an optimization task that seeks to minimize the overall cost of the water 
supply network. The proposed optimization model was applied to the Sonoran water scarcity 
problem from Mexico, where the optimal water distribution network was obtained, based on a 
multi-criteria approach taking into account the industrial, domestic and agricultural users. The 
obtained results show that the proposed model can satisfy economic, environmental and social 
aspects, where the distribution of water is equal for all users without affecting natural resources. 
Also, the results show economic advantages due to the sales of water. © 2018 Elsevier B.V. 
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The fibonacci numeral system for computer vision 

Borysenko O.A., Kalashnikov V.V., Kalashnykova N.I., Matsenko S.M. 
Book Chapter 

One of the most important challenges when creating efficient systems of technical vision is the 
development of efficient methods for enhancing the speed and noise-resistance properties of the 
digital devices involved in the system. The devices composed of counters and decoders occupy a 
special niche among the system’s digital tools. One of the most common ways of creating noise-
proof devices is providing special coding tricks dealing with their informational redundancy. Various 
frameworks make that possible, but nowadays, an acute interest is attracted to noise-proof numeral 
systems, among which the Fibonacci system is the most famous. The latter helps generate the so-
called Fibonacci codes, which can be effectively applied to the computer vision systems; in particular 
when developing counting devices based on Fibonacci counters, as well as the corresponding 
decoders. However, the Fibonacci counters usually pass from the minimal form of representation 
of Fibonacci numbers to their maximal form by recurring to the special operations catamorphisms 
and anamorphisms (or “folds” and “unfolds”). The latter makes the counters quite complicated and 
time-consuming. In this chapter, we propose a new version of the Fibonacci counter that relies only 
on the minimal representation form of Fibonacci numerals and thus leads to the counter’s faster 
calculation speed and a higher level of the noise-resistance. Based on the above-mentioned 
features, we also present the appropriate fast algorithm implementing the noise-proof computation 
and the corresponding fractal decoder. The first part of the chapter provides the estimates of the 
new method’s noise-immunity, as well as that of its components. The second problem studied in 
the chapter concerns the efficiency of the existing algorithm of Fibonacci representation in the 
minimal form. Based on this examination, we propose a modernization of the existing algorithm 
aiming at increasing its calculation speed. The third object of the chapter is the comparative analysis 
of the Fibonacci decoders and the development of the fractal decoder of the latter. © 2018, Springer 
International Publishing AG. 
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The mamicare project: Monitoring maternal and child health in rural areas 

Lavariega J.C., Córdova G., Gómez L.G., Avila A. 
Book Chapter 

This chapter is an updated version of a previous work about the authors' project on monitoring 
pregnancy progress in rural areas and/or areas with poor support of medical services. The project is 
based on an information technology solution based on mobile devices and health sensors such as 
electrocardiogram, stethoscope, pulse-oximeter, and blood-glucose meter to automatically collect 
relevant health data for monitoring pregnancy. In this chapter, the authors provide a detailed 
description of the software architecture of the system. They include a description of the test they 
have been performing and the difficulties they have faced for the complete implementation of their 
system. © 2018, IGI Global. 
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Unit cell models of viscoelastic fibrous composites for numerical computation 
of effective properties 

Berger H., Würkner M., Otero J.A., Guinovart-Díaz R., Bravo-Castillero J., Rodríguez-Ramos R. 
Book Chapter 

The paper presents an extension to viscoelastic composites of a former developed numerical 
homogenization procedure which was used for elastic and piezoelectric material systems. It is based 
on an unit cell model using the finite element method. In the paper a brief description of the basic 
equations and the homogenization algorithm with specific attention to the numerical model is 
given. The investigated composites consist of a viscoelastic matrix with unidirectional embedded 
cylindrical elastic fibers. Hence the homogenized behavior of the composite is also viscoelastic. 
Consequently the effective coefficients are time-dependent. The geometrical shape of the unit cell 
is rhombic which allows to analyze a wide range of nonstandard unidirectional fiber distributions. 
Otherwise it includes the special cases for square and hexagonal fiber arrangements which can be 
used for comparisons with other solutions. Here results are compared with an analytical 
homogenization method. Furthermore the influences of rhombic angle and fiber volume fraction on 
effective coefficients are investigated. In addition two limit cases are considered. One is with air as 
inclusions which is equivalent to a porous media and the other is the pure matrix without fibers. © 
2018, Springer International Publishing AG, part of Springer Nature. 
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Viscoelastic effective properties for composites with rectangular cross-
section fibers using the asymptotic homogenization method 

Cruz-González O.L., Rodríguez-Ramos R., Otero J.A., Bravo-Castillero J., Guinovart-Díaz R., 
Martínez-Rosado R., Sabina F.J., Dumont S., Lebon F., Sevostianov I. 

Book Chapter 

The present work deals with the estimation of the linear viscoelastic effective properties for 
composites with periodic structure and rectangular cross-section fibers, using the two-scale 
asymptotic homogenization method (AHM). As a particular case, the effective properties for a 
layered medium with transversely isotropic properties are obtained. Two times the homogenization 
method, in different directions, according to the geometrical configuration of the composite 
material is applied for deriving the analytical expressions of the viscoelastic effective properties for 
a composite material with rectangular cross-section fibers, periodically distributed along one axis. 
In addition to that, models with different creep kernels, in particular, the Rabotnov’s kernel are 
analyzed. Finally, the numerical computation of the effective viscoelastic properties is developed 
for the analysis of the results. Moreover, a numerical algorithm using FEM is developed in the 
present work. Comparisons with other approaches are given as a validation of the present model. 
© 2018, Springer International Publishing AG, part of Springer Nature. 
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Where should my child go to school?: Parent and child considerations  
in binational families 

Hamann E.T., Zúñiga V., García J.S. 
Book Chapter 

The authors’ research collaboration in five Mexican states and one US locale has shown that there 
are hundreds of thousands of children in Mexican schools with prior experience in US schools and/or 
US citizenship rights because of birthplace. The distribution of a binational, under-18 population in 
both countries illuminates the demographic conditions whereby some American/Mexican children 
may be growing up in a different country than a parent or both parents. Through juxtaposed cases, 
the chapter illuminates how school and safety factor into binational parents’ decisions about where 
their children should live and whether an arrangement other than living together makes the most 
sense. Despite political rhetoric in both countries about the importance of family unity, extant 
policies sometimes make “parenting from afar” a more pragmatic course of action. © Oxford 
University Press 2018. All rights reserved. 
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3d-fe modeling and dynamic response analysis of asphalt pavements 
subjected to fwd impact loads 

Uddin W., Nanagiri Y., Garza S. 
Conference Paper 

Traditionally, static layered elastic analysis analyzes a pavement structure without any discontinuity 
under peak static load. This paper presents the results of several comprehensive three Dimensional-
Finite Element (3D-FE) studies for asphalt highway pavement structures subjected to the Falling 
Weight Deflectometer (FWD) non destructive dynamic deflection tests. The results provide useful 
insight into pavement structural responses for un cracked and cracked pavements. This is not 
possible from traditional static linear elastic analysis or 2D finite element analysis. The use of infinite 
element with smaller size pavement model needs caution as it significantly decreases peak 
deflection values. The explicit dynamic analysis results for the FWD dynamic load, considering both 
system damping and Rayleigh damping, indicate that at a damping ratio of 5%, the damping forces 
lead to 1 to 9% smaller peak deflections. Additionally, natural frequency analysis and modeling of 
cracks in pavements and resulting reductions in modulus values are also discussed. © 2017 Taylor 
& Francis Group, London. 
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International Conference on the Bearing Capacity of Roads, Railways and Airfields, BCRRA 2017, pp. 1317-1325, CRC 
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A Comparison of Deep Neural Network Algorithms for Recognition of EEG 
Motor Imagery Signals 

Hernández L.G., Antelis J.M. 
Conference Paper 

This study aims to compare classical and Deep Neural Networks (DNN) algorithms for the 
recognition of Motor Imagery (MI) tasks from electroencephalographic (EEG) signals. Four Artificial 
Neural Networks (ANNs) architectures were implemented and assessed to classify EEG motor 
imagery signals: (i) Single-Layer Perceptron (SLP), (ii) Fully connected Deep Neural Network (DNN), 
(iii) Deep Neural Network with Dropout (DNN+dropout) and (iv) Convolutional Neural Network 
(CNN). Real EEG signals recorded in a MI-based BCI experiment were used to evaluate the 
performance of the proposed algorithms in the classification of three classes (relax, left MI and right 
MI) using power spectral based features extracted from the EEG signals. The results of a systematic 
performance evaluation revealed not significant classification accuracies with SLP (averaged of 
33.9% ± 0.0%), whereas DNN (59.7% ± 16.3%), DNN+dropout (58.4% ± 14.9%) and CNN (62.1% ± 
15.2%) provided significant classification accuracies above chance level. The highest performances 
were obtained with DNN and CNN. This study indicates potential application of DNNs for the 
development of BCI systems in daily live activities with real users. © 2018, Springer International 
Publishing AG, part of Springer Nature. 
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A first step to accelerating fingerprint matching based on deformable 
minutiae clustering 

Sanchez A.J., Romero L.F., Tabik S., Medina-Pérez M.A., Herrera F. 
Conference Paper 

Fingerprint recognition is one of the most used biometric methods for authentication. The 
identification of a query fingerprint requires matching its minutiae against every minutiae of all the 
fingerprints of the database. The state-of-the-art matching algorithms are costly, from a 
computational point of view, and inefficient on large datasets. In this work, we include faster 
methods to accelerating DMC (the most accurate fingerprint matching algorithm based only on 
minutiae). In particular, we translate into C++ the functions of the algorithm which represent the 
most costly tasks of the code; we create a library with the new code and we link the library to the 
original C# code using a CLR Class Library project by means of a C++/CLI Wrapper. Our solution re-
implements critical functions, e.g., the bit population count including a fast C++ PopCount library 
and the use of the squared Euclidean distance for calculating the minutiae neighborhood. The 
experimental results show a significant reduction of the execution time in the optimized functions 
of the matching algorithm. Finally, a novel approach to improve the matching algorithm, considering 
cache memory blocking and parallel data processing, is presented as future work. © Springer Nature 
Switzerland AG 2018. 

Sanchez A.J., Romero L.F., Tabik S., Medina-Pérez M.A., Herrera F., (2018). A first step to accelerating fingerprint 
matching based on deformable minutiae clustering. Proceedings of: Lecture Notes in Computer Science (including 
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), Vol. 11160 LNAI, pp. 361-371, 
Springer Verlag, ISBN: 9783030003739.



A Framework to Support Industry 4.0: Chemical Company Case Study 

Cortés Serrano D., Chavarría-Barrientos D., Ortega A., Falcón B., Mitre L., Correa R., Moreno J., 
Funes R., Molina Gutiérrez A. 

Conference Paper 

The concept of Industry 4.0 corresponds to a new way of organizing the production of goods, taking 
smarter decisions based on environmental variables and optimizing available resources. However, 
there is still a journey to carry out the implementation of this concept with current technologies. To 
make this transformation of the industry, it is necessary to characterize the Industry 4.0 concept, 
adopt a strategic thinking, and acquire skills, aptitudes, and attitudes. Enterprise reference models 
can help in orchestrating the change, however, the relationship between existing reference models 
and Industry 4.0 needs further clarification. Thus, this paper proposes a framework that links a 
reference model with the Industry 4.0 concept. Furthermore, a tool for the instantiation of the 
framework is proposed to provide practical approach. And the results of implementing the proposed 
framework are presented in a case study. © 2018, IFIP International Federation for Information 
Processing. 
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A simple mapping methodology of gait biomechanics for walking control  
of a biped robot 

Astudillo D., Minchala L.I., Astudillo-Salinas F., Vazquez-Rodas A., Gonzalez L. 
Conference Paper 

This research presents a simple mapping methodology for gait biomechanics of a human being into 
joint angles of a 10 degrees of freedom (DOF) biped robot. The joint angles are mapped by 
considering the zero moment point (ZMP) criterion. The walking control of the robot is performed 
by an optimal state feedback controller. The walking trajectories are planned in the sagittal plane, 
and they are generated in compliance with the ZMP of the robot - keeping the robot within the 
support polygon - by dividing the control process in two stages: unique support and double support. 
A linear inverted pendulum model (LIPM) is used as an approximate single mass model of the robot 
during gait. Results of this research include simulation-based analysis and real-time implementation 
results, which show accurate robot movements with limited robustness under slippery platforms. 
© 2018 IEEE. 
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Additive manufacturing knowledge incursion on orthopaedic devices:  
The case of hand orthoses 

Garcia-Garcia L.A., Rodriguez-Salvador M. 
Conference Paper 

Additive manufacturing is growing rapidly in the health industry because of the superior advantages 
it has over conventional methods such as customization. From the vast applications of this 
technology, the development of orthopaedic devices represents an attractive opportunity. The 
orthopaedic field in particular is in dire need of new ways to adapt orthoses to individuals for hand 
rehabilitation, a common and growing problem around the world. This study aims to identify 
additive manufacturing research efforts for hand orthoses development. Scientific production from 
2000 to 2016 in this domain was assessed. The use of additive manufacturing for hand orthoses 
creation was found to be scarce. Scientometrics tools were applied to identify the principal research 
focus, materials, additive manufacturing processes, and main institutions involved. Plastic materials, 
fuse deposition modelling (FDM) processes, and Solidworks software predominate in the scientific 
documents analysed. Loughborough University from the UK was found to be the institution with 
more publications. This research adds value to decision-making regarding R&D on this field. 
Copyright © 2018 by Nanyang Technological University. 
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Alternatives generation via data analytics for decision making using VR 

Suarez-Warden F., González N.A.A., Gonzalez S., Hosseini S. 
Conference Paper 

Advances in education, economy, and administration in the areas of science and technology as well 
as social science disciplines have established a great importance worldwide thus necessity for 
developing the knowledge-based economies. Due to globalization, the complexity in manufacturing 
and elaborated processes is continuously increasing. It is, therefore, crucial to develop core business 
topics related to efficiency and evaluation that incorporate emerging technologies in such areas. 
Virtual Reality (VR) is known as a computer-generated simulation of three-dimensional (3D) 
environments that can produce seemingly real images and introduce physical ways of interacting 
with individuals. VR has become increasingly important in reaching data visualisation for generation 
of alternative scenarios. Combined with business analytics, VR can offer quantitative models for 
decision making applied to optimize production and administration procedures. In this study, a case 
is developed to deploy use of data exploitation and VR for alternatives generation in the decision-
making processes. Copyright © (2015) by CAL-TEK S.r.l.All rights reserved. . All Rights Reserved. 
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An alternative use of horticultural crops: Stressed plants as biofactories of 
bioactive glucosinolate and phenolic compounds 

Jacobo-Velázquez D.A., Cisneros-Zevallos L. 
Conference Paper 

Plants subjected to abiotic stresses synthesize secondary metabolites with potential application in 
the functional foods, dietary supplements, pharmaceutical, cosmetics and agrochemical markets. 
This approach can be extended to horticultural crops. Herein we summarize our work regarding the 
effect of different postharvest abiotic stresses on the accumulation of phenolic and glucosinolate 
compounds. Abiotic stresses evaluated included wounding stress, water stress, modified 
atmospheres, UV-light, phytohormones, glyphosate and ultrasound. The effect of these abiotic 
stresses on the biosynthesis of phenolic compounds has been evaluated in commercial crops such 
as potatoes and carrot. On the other hand, the stress-induced biosynthesis of glucosinolate has been 
evaluated in broccoli. The information presented herein would be useful for growers and the fresh 
produce market which are interested in finding alternative uses for their crops, especially for those 
not meeting quality standards and thus are considered as waste. Potential applications of the 
stressed plant tissues either as raw material for the extraction of bioactive compounds or as 
ingredients for the production of functional foods is described. © 2018 International Society for 
Horticultural Science. All rights reserved. 
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An Approach to Gait Analysis from Human-Rollator Interaction: The i-Walker 

Cortés A., Ojeda M., Béjar J., Martínez A.B. 
Conference Paper 

Falls are one of the main causes of injury and injury-related deaths in the older demographic sector. 
During the last decade, several solutions have been proposed for fall detection or prevention, but 
also to assist old adults in their mobility. The main concern is to provide means to improve their 
quality of life, allowing them to live in community as long as possible, but also to help maintaining 
public health systems as sustainable as possible. In this paper, we compare two different 
methodologies that aim to define walking patterns in 42 adults aged 22 to 94 years that participated 
in a pilot study. Two methodologies are compared: one focused on the whole exercise performance, 
while the other tries to identify strides and categorize them. Both proposals use a technique based 
on the bag-of-words approach. © 2018 The authors and IOS Press. 

Cortés A., Ojeda M., Béjar J., Martínez A.B., (2018). An Approach to Gait Analysis from Human-Rollator Interaction: The i-
Walker. Proceedings of: Frontiers in Artificial Intelligence and Applications, Vol. 308, pp. 335-344, IOS Press, ISBN: 
9781614999171.



An effect of magnetic beads to Boesenbergia rotunda antioxidant activity 
using photoprotective microfluidic CD 

Abd Rahman N., Ibrahim F., Ainehvand M.M., Yusof R., Madou M. 
Conference Paper 

Microfluidics compact disc (CD) system has offer many advantages to biological and chemical 
analysis. It simplifies the procedures and miniaturize the sample and reagent volume. Beads has 
been used in the microfluidics CD technology in order to enhance the mixing of the reagents or 
sample. However, the effect of the beads need to be monitor to ensure the effectiveness, 
biocompatibility and corrosion protection of the beads. This paper has presented the advantage of 
photoprotective microfluidic CD for Boesenbergia rotunda antioxidant activity and the effect of 
magnetic bead in enhancing the reaction time of the mixing. The results have shown that, with the 
magnetic beads usage, the uniformity time of the liquid mixing in the reaction chamber are faster 
than the non-beads reaction chamber. However, in terms of the stability, the beads have been found 
to give an interference to the Boesenbergia rotunda 2,2-diphenyl-1-picrylhydrazyl (DPPH) 
antioxidant activity. To solve this issues, we would recommend an inert coating of the beads to 
prevent a chemical reaction between the beads and the free radical’s reagents. The proposed 
method has minimized human handling in the DPPH plant antioxidant activity by using microfluidics 
CD with imitation of the real test environment in the conventional method (photoprotective). 
Consequently, the laborious repetitive routine in the laboratories, which is one of the factor in pre-
analytical error has been reduced. This system would be a great advantage to the future laboratories 
techniques, as it can be applied as a point of care testing and be used in the small laboratories. © 
2018, Springer Science+Business Media Singapore. 
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An Experimental Study on Ant Colony Optimization Hyper-Heuristics  
for Solving the Knapsack Problem 

Duhart B., Camarena F., Ortiz-Bayliss J.C., Amaya I., Terashima-Marín H. 
Conference Paper 

The knapsack problem is a fundamental problem that has been extensively studied in combinatorial 
optimization. The reason is that such a problem has many practical applications. Several solution 
techniques have been proposed in the past, but their performance is usually limited by the 
complexity of the problem. Hence, this paper studies a novel hyper-heuristic approach based on the 
ant colony optimization algorithm to solve the knapsack problem. The hyper-heuristic is used to 
produce rules that decide which heuristic to apply given the current problem state of the instance 
being solved. We test the hyper-heuristic model on sets with a variety of knapsack problem 
instances. Our resulting data seems promising. © 2018, Springer International Publishing AG, part 
of Springer Nature. 
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An Industry 4.0-Enabled Low Cost Predictive Maintenance Approach for SMEs 

Sezer E., Romero D., Guedea F., MacChi M., Emmanouilidis C. 
Conference Paper 

This paper outlines the base concepts, materials and methods used to develop an Industry 4.0 
architecture focused on predictive maintenance, while relying on low-cost principles to be 
affordable by Small Manufacturing Enterprises. The result of this research work was a low-cost, 
easy-to-develop cyber-physical system architecture that measures the temperature and vibration 
variables of a machining process in a Haas CNC turning centre, while storing such data in the cloud 
where Recursive Partitioning and Regression Tree model technique is run for predicting the 
rejection of machined parts based on a quality threshold. Machining quality is predicted based on 
temperature and/or vibration machining data and evaluated against average surface roughness of 
each machined part, demonstrating promising predictive accuracy. © 2018 IEEE. 
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An industry-Academia model for research 

Reyes J.I., Ramirez-Mendoza R.A., Rogelio Bustamante Bello M. 
Conference Paper 

This study presents a simple projectized organization used in the Research Center on Microsystems 
and Biodesign at Tecnologico de Monterrey. The proposed work model aims to increase the 
interaction between undergraduate and postgraduate students in a project-management based 
industrial model applied to research. The main purpose of this study is to demonstrate how this 
organizational structure helps to increase innovation, speed-up research, and increase the students' 
skills. The roles assigned to students and advisors in multidisciplinary groups create a synergic 
interaction among members that allows for an interruption-free working environment. The 
strengths of this model and the methodology to implement it are presented. The model adds value 
to the curricula and helps to comply with the metrics established by national and international 
accreditation institutions. Knowledge transfer is an important aspect in the development of projects 
because of the high turnover rate in academia during the development of global products. 
Therefore, it is important to avoid repetitive tasks to save time. The implementation of this model 
has provided the development of functional prototypes, the graduation of participating students 
with project management experience, and a global increase in scientific production. © 2018 IEEE. 
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Analysis of MQL effect on forces, friction, and surface roughness in turning  
of AISI 4140 steel 

Mendieta R.M., Nájera J.D.D.C. 
Conference Paper 

Minimum Quantity Lubrication or MQL is an increasingly used technique for metal cutting 
operations and it has become an attractive alternative for machining parts at big scale production. 
However, fully lubricated conditions are still in use for machining special materials so that surface 
finish, tool wear, and temperature distribution levels remain at optimum levels. On the other hand, 
dry condition machining is in use as well although with some restraint due to issues with material 
burr, surface roughness, and tool wear. The main purpose of this work is to analyze the effects of 
cutting fluid flow rate, its application mechanisms, and cutting speed on surface roughness and 
establish the lowest possible cutting fluid flow rate that yields to minimum surface roughness (Ra). 
To achieve the objective, a set of experiments was performed using a Computer Numerical Control 
(CNC) lathe instrumented with a Kistler 9121 dynamometer and a customized cutting fluid 
application system to obtain coefficients of friction and cutting forces. Finally, a previously 2D finite 
element analysis (FEA) simulation from Akbar et al. [1] is applied and compared to experimental 
results to find out if the cutting force can be predicted. A first regression model that correlates 
cutting force and surface roughness is posed, so that FEA simulation can be implemented to predict 
the final surface roughness. AISI 4140 machinery steel in annealed condition is used to carry out the 
simulated and experimental work. © Copyright 2018 ASME. 
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Analysis of the Currents Physical Components Along a Complete Heat Process 
in a Real Electric Arc Furnace 

Alegria A.I., Garcia M.E.M., Chavez F.M. 
Conference Paper 

Modern Electric Arc Furnace (EAF) facilities have a consumption of power compared to a mid-size 
city. Electrical short circuit is the operative base in an EAF making that voltage and current signals 
present an extreme distortion. This paper presents the analysis of a Power Profile in a real 100 MVA 
AC EAF installation by the successfully implementation of Current Physical Components (CPC) Power 
Theory. Despite of distortion conditions, an average difference between CPC Apparent Power and 
RMS Apparent Power of 2% in Bore-Down stage and of 0.6% in Refining is gotten in implementation. 
The effect of non-sinusoidal voltage and current in EAF conductance, the unbalance produced by 
the changing impedance of electrodes and the amount of the reflected harmonics to the source 
because of HGL features in EAF are described and quantified by Scattering Current, Unbalance 
Current and Generated Current respectively. The RMS value and the order of the most significant 
harmonics of each one of the CPC currents give us real information to compensate the Non-Active 
Power produced by these currents, which ranges from 23 MVA in Bore-Down to 13 MVA in Refining. 
© 2018 IEEE. 
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Assembly training: Comparing the effects of head-mounted displays and face-
to-face training 

Werrlich S., Lorber C., Nguyen P.-A., Yanez C.E.F., Notni G. 
Conference Paper 

Due to increasing complexity of assembly tasks at manual workplaces, intensive training of new 
employees is absolutely essential to ensure high process and product quality. Interactive assistive 
systems are becoming more and more important as they can support workers during manual 
procedural tasks. New assistive technologies such as Augmented Reality (AR) are introduced to the 
industrial domain, especially in the automotive industry. AR allows for enriching our real world with 
additional virtual information. We are observing a trend in using head-mounted displays (HMDs) in 
order to support new employees during assembly training tasks. This technology claims to improve 
the efficiency and quality of assembly and maintenance tasks but so far, HMDs have not been 
scientifically compared against face-to-face training. In this paper, we aim to close this gap in 
research by comparing HMD instructions to face-to-face training using a real-life engine assembly 
task. We executed a training-session with a total of 36 participants. Results showed that trainees 
who performed the assembly training with HMD support made 10% less picking mistakes, 5% less 
assembly mistakes and 60% caused less rework but they are significantly slower compared to face-
to-face training. We further aimed to rate user satisfaction by using the system usability scale (SUS) 
questionnaire. Results indicated an average SUS of 73,5 which means ‘good’. These and further 
findings are presented in this paper. © Springer International Publishing AG, part of Springer Nature 
2018. 
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Automatic classification of gait patterns using a smart rollator  
and the BOSS model 

Ojeda M., Béjar J., Cortés A., Cortés U. 
Conference Paper 

Nowadays, the risk of falling in older adults is a major concern due to the severe consequences it 
brings to socio-economic and public health systems. Some pathologies cause mobility problems in 
the aged population, leading them to fall and, thus, reduce their autonomy. Other implications of 
ageing involve having different gait patterns and walking speed. In this paper, a non-invasive 
framework is proposed to study gait in elder people using data collected by a smart rollator, the i-
Walker. The analysis presented in this article uses a feature extraction method and a spectral 
embedding to represent the information and Bayesian clustering for the knowledge discovery. The 
algorithm considers raw data from the i-Walker sensors along with the calculated walking speed of 
each individual, which has been already used in clinical studies to assess physical and cognitive 
status of older adults. The results obtained demonstrate that the proposed analysis has the 
potential to separate in clusters the people of the two groups of interest: young people and geriatric. 
© 2018 Association for Computing Machinery. 
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Bayesian Based Approach Learning for Outcome Prediction  
of Soccer Matches 

Hervert-Escobar L., Hernandez-Gress N., Matis T.I. 
Conference Paper 

In the current world, sports produce considerable data such as players skills, game results, season 
matches, leagues management, etc. The big challenge in sports science is to analyze this data to 
gain a competitive advantage. The analysis can be done using several techniques and statistical 
methods in order to produce valuable information. The problem of modeling soccer data has 
become increasingly popular in the last few years, with the prediction of results being the most 
popular topic. In this paper, we propose a Bayesian Model based on rank position and shared history 
that predicts the outcome of future soccer matches. The model was tested using a data set 
containing the results of over 200,000 soccer matches from different soccer leagues around the 
world. © 2018, Springer International Publishing AG, part of Springer Nature. 
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Behavior prediction for cerro prieto dam storage using markov chains 

Río-Castellanos A.D., Castillo-Castillo J.L.D. 
Conference Paper 

The purpose of this article is to calculate the long-term or stable state of the Cerro Prieto dam 
volume through the use of first-order Markov Chains. A monthly analysis is realized to comply with 
the first order assumptions of the model. The behavior is compared and analyzed seasonally; 
especially for the rainy season. The study data was retrieved from Comisi n Nacional del Agua 
(CONAGUA) and classified by months according to the results of an autocorrelation analysis. The 
long-term is one of the states between the minimum and maximum ordinary water levels and has a 
similar behavior in several months. This case study was adapted to the Markov Chains model, and 
the results can be used as input parameters when designing dam capacities. The results show that 
the operation to supply the Metropolitan Area of Monterrey needs with the “Cerro Prieto” dam will 
not be compromised if present conditions remain. © 2018 Institute of Industrial Engineers (IIE). All 
rights reserved. 
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Challenge Based Learning: The Case of Sustainable Development Engineering 
at the Tecnologico de Monterrey, Mexico City Campus 

Membrillo-Hernández J., de J. Ramírez-Cadena M., Caballero-Valdés C., Ganem-Corvera R., 
Bustamante-Bello R., Benjamín-Ordoñez J.A., Elizalde-Siller H. 

Conference Paper 

Recently, The Tecnológico de Monterrey (ITESM) in Mexico has launched the Tec21 Educational 
Model. It is a flexible model in its curriculum that promotes student participation in challenging and 
interactive learning experiences. At the undergraduate level, one of the central scopes of this model 
is addressing challenges by the student, to develop disciplinary and cross-disciplinary skills. Two 
institutional strategies have been implemented to reach the ultimate goal of the ITESM, to work in 
all careers under the Challenge Based Learning (CBL) system: the innovation week (i-week) and the 
innovation semester (i-semester). Here we report on the results of four i-week and one i-semester 
models implemented in 2016. The i-semester was carried out in conjunction with a training partner, 
the worldwide leader Pharmaceutical Company Boehringer Ingelheim. Thirteen Sustainable 
Development Engineering career students were immersed for a 14 week period into the strategies 
to solve real-life challenges in order to develop the contents of four different courses. Six teachers 
of the academic institution and four engineers from the Boehringer plant served as mentors. 
Continuous evaluations were carried out throughout the abilities examination and partial and final 
examinations were performed by both experts, from the company and from the University. © 
Springer International Publishing AG 2018. 
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Collaborative product-service systems engineering: Towards an active role  
of customers and stakeholders in value co-creation 

Pezzotta G., Cavalieri S., Romero D. 
Conference Paper 

This paper provides a comprehensive analysis of how customers and other stakeholders can be 
involved in value co-creation activities in a collaborative Product-Service System (PSS) design and 
engineering process, and which of the existing engagement methods in the body of knowledge can 
be adopted in order to achieve their active participation in value co-creation. Furthermore, the 
paper aims to contribute to the evolution of PSS design and engineering approaches from customer-
centric ones to a stakeholder centric co-creation perspective. © 2017 IEEE. 
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Combining fMRI Data and Neural Networks to Quantify Contextual Effects  
in the Brain 

Aguirre-Celis N., Miikkulainen R. 
Conference Paper 

Does word meaning change according to the context? Although this hypothesis has existed for a 
long time, only recently it has become possible to test it based on neuroimaging. Embodiment 
theories of knowledge representation suggest that word meaning consist of a collection of 
attributes defined in terms of various neural systems. This approach represents an unlimited 
number of objects through weighted attributes and the weights may change in context. This paper 
aims at quantifying such dynamic meanings using computational modeling. A neural network is 
trained with backpropagation to map attribute-based representations to fMRI images of subjects 
reading everyday sentences. Backpropagation is then extended to the features, demonstrating how 
they change in different sentence contexts for the same word. Indeed, statistically significant 
changes occurred across similar contexts and across different subjects, quantifying for the first time 
how attribute weightings for the same word are modified by context. Such dynamic representations 
of meaning could be used in future natural language processing systems, allowing them to mirror 
human performance more accurately. © 2018, Springer Nature Switzerland AG. 
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Computational toolbox to calculate the dynamics of nanometer-size particles 
interacting with structured light beams 

Ferrer-Garcia M.F., Lopez-Mago D. 
Conference Paper 

We study the effects of the optical forces acting on nanoparticles when they are illuminated with 
structured light. We developed a computational toolbox that calculates optical forces. The results 
allow us to obtain the trajectory described by the particles depending on their initial conditions and 
physical properties. As an example, we generate structured light beams by superimposing optical 
vortices. The resulting beam generates gradient, scattering and curl forces. We show the dynamics 
of dielectric and metallic nanoparticles. This work may stimulate further research on controlling 
nanometer-size particles using light beams with space-variant polarization. © 2018 SPIE. 
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Cooperative multi-objective evolutionary support vector machines  
for multiclass problems 

Rosales-Pérez A., Terashima-Marín H., Gutierrez-Rodríguez A.E., Coello Coello C.A.,  
García S., Herrera F. 
Conference Paper 

In recent years, evolutionary algorithms have been found to be effective and efficient techniques to 
train support vector machines (SVMs) for binary classification problems while multiclass problems 
have been neglected. This paper proposes CMOE-SVM: Cooperative Multi-Objective Evolutionary 
SVMs for multiclass problems. CMOE-SVM enables SVMs to handle multiclass problems via 
coevolutionary optimization, by breaking down the original M-class problem into M simpler ones, 
which are optimized simultaneously in a cooperative manner. Furthermore, CMOE-SVM can 
explicitly maximize the margin and reduce the training error (the two components of the SVM 
optimization), by means of multi-objective optimization. Through a comprehensive experimental 
evaluation using a suite of benchmark datasets, we validate the performance of CMOE-SVM. The 
experimental results, supported by statistical tests, give evidence of the effectiveness of the 
proposed approach for solving multiclass classification problems. © 2018 Association for Computing 
Machinery. 
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Correlating Digital Footprints for Discovering Social Connections in Crowds 

Espinosa-Oviedo J.A., Vargas-Solar G., Alexandrov V., Zechinelli-Martini J.L. 
Conference Paper 

This paper presents an approach for guessing the degree of 'social' connection among individuals 
and groups moving and evolving within real environments that uses information gleaned from 
omnipresent surveillance and individuals digital foot prints. This task is supported by observations 
of individuals' behaviour within urban spaces when they are alone, and when they are part of a 
group (i.e., crowd). This knowledge is used as reference to predict their possibility of forming 
communities and how they can establish relationships with other communities in the presence of 
specific events (e.g., alarm, disaster). We address the challenge of combining an individual's location 
with a real-time graphic vision of the urban environment she is moving within, using data produced 
by GPS, mobile and telephone networks, and security cameras. Discovering communities within 
crowds leads to social graphs. Computing and processing these graphs requires computing and 
memory resources we therefore on our HPC infrastructure for performing tests. © 2017 IEEE. 
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Defining the parameters for a holographic telepresence  
classroom experience 

Milián H.N.Q., Flores P.G.R., Belmonte L.E.L. 
Conference Paper 

Through communication systems, human beings have always sought to be able to have contact with 
others as if they were really in the same place. In our condition as social beings, people need to 
communicate. Communication allows transmitting information and exchange or sharing ideas, 
which enriches the human experience. Communication is of vital importance to develop our 
potential. With holographic telepresence the level of engagement and the exchange of information 
in a lecture, it flows as natural as having a conversation in the same room even though the speaker 
is not there. The objective of this project is to demonstrate that by defining the correct parameters 
for a holographic telepresence setup it will facilitate to reproduce the use of this technology in 
future university courses. Copyright © (2015) by CAL-TEK S.r.l.All rights reserved. . All Rights 
Reserved. 
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Design and analysis of performance and power quality of a led driver 

Cherrez J.P., Loza B., Gonzalez L.G. 
Conference Paper 

This paper presents the design of a driver for 6 W residential LED luminaries with a Flyback topology 
in discontinuous conduction mode (DCM) using the FT833B12 integrated circuit, which has a 
constant current control without a feedback circuit. The built prototype is compared to a pair of 
similar commercial drivers where the characteristics of energy efficiency and current distortion are 
improved until achieving an efficiency of approximately 82% and harmonic distortion of 93.18%. 
Using a computational tool and considering the main losses of the built prototype, a study of the 
performance of the prototype is made. © 2017 IEEE. 

Cherrez J.P., Loza B., Gonzalez L.G., (2018). Design and analysis of performance and power quality of a led driver. 
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Design and analysis of performance of a forward converter with  
winding tertiary 

Loza B., Cherrez J.P., Gonzalez L.G. 
Conference Paper 

In this paper, the design and performance analysis of a Forward converter with third winding is 
presented. It establishes performance comparisons of simulation tools, analysis of losses and 
experimental measurements at different points of operation. It details a performance analysis 
obtaining the most important losses in the energy processing, operating in the continuous 
conduction mode (CCM), the nominal power of the prototype is 12 W. The converter has a voltage 
control system in order to maintain the output voltage constant against load and input voltage 
disturbances. © 2017 IEEE. 
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Design of a control system for a knee rehabilitation orthosis using 
a recovery status 

Cantu C., Tamez-Duque J., Shimoda S., Soto R. 
Conference Paper 

A design of a proposed control system for a knee rehabilitation orthosis is shown in this work. The 
system is being designed for the first stages of rehabilitation. It comprehends two steps: A recovery 
evaluation and a regular session. Using the sensors integrated on device, the proposed control 
system could estimate patient position and force status. Additionally, as the regular rehabilitation 
session is performed, pain estimation is also measured as safety condition based on variations of 
the skin conductance. The control strategy based on tacit learning scheme generates set points 
increments accordingly to patients' progress. Further experimentation with the proposed device is 
needed to prove the efficiency of this and other strategies. © 2017 IEEE. 
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Design thinking and agile practices for software engineering  
an opportunity for innovation 

Corral L., Fronza I. 
Conference Paper 

Commonly, the instruction of Software Engineering implements processes that are inherent to the 
theory and practice of software development. Traditional and Agile methods lay the foundation for 
building “functional software products” that meet the requirements of a system of a larger scope. 
However, if we consider software as a product that frequently has the mission of satisfying the 
needs of human users, we can go beyond the typical “analysis - design - implementation - testing” 
process, to reinterpret it with the “empathize - define - ideate - prototype - testing” proposed by 
Design Thinking, a development methodology commonly used in creative and innovative 
professional settings. In this work, we study the use of Design Thinking as a methodological 
approach for the instruction of Software Engineering at undergraduate level, in courses that have 
the particular aim of creating innovative software products from scratch. We describe the 
similarities and differences between Design Thinking and Software Development Processes, taking 
as instance Agile Practices. We compare evidence on methods and deliverables produced by 
students in their learning path using Agile Practices and Design Thinking in two different educational 
environments. Finally, we discuss coincidences, weaknesses, and opportunities to keep investigating 
in this topic as a research subject, toward finding practices to promote in students both creativity 
and technical discipline to develop innovative software solutions. © 2018 Association for Computing 
Machinery. 
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Design, simulation and analysis of a positive displacement pump controller 
for biomedical applications requiring pulsatile flow 

Lara-Padilla H., Rodriguez C.A. 
Conference Paper 

The increased interest in applications of positive displacement pumps in biomedical 
instrumentation and research demands a challenge in the manufacturing of systems with particular 
accuracy and reliability. A proof-of-concept control system to drive the electrical actuator of a 
positive displacement pump is presented. The design of this controller incorporates the Dirac comb 
function as a generator of the clock/step to command the driver. The implementation is a 
microcontroller-based stepper motor approach, which consists of a microcontroller, driver, bipolar 
stepper motor and a basic model of positive displacement pump. The control model is designed and 
tested for different types of movements as a function of a theoretical torque generated in the pump 
shaft. The capabilities of this system to produce controllable pulsatile flow movement of the stepper 
motor operating at different frequencies are demonstrated. At low frequencies, the level of 
vibration is raised, on the contrary, frequencies greater than 400 Hz produce smooth rotation of the 
pumping system. Finally, the influence of the pulsatile flow generated for this kind of pump is 
evaluated in a biomedical example. © 2017 IEEE. 
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Determination of edaphoclimatic conditions and total flavonoids in 
populations of »poleo» (Clinopodium mexicanum), from the semi-desert  

of Queretaro, Mexico 

Alvarado M.A., Cardador-Martinez A.M., Garcia-Trejo F., Magallan-Hernandez F. 
Conference Paper 

Clinopodium mexicanum known as poleo is a native plant with medicinal use. It is used as a 
tranquilizer and analgesic in traditional Mexican medicine. The therapeutic effect of the plant has 
been related to the flavonoids present in the aqueous extract. This work focuses on the 
determination of edaphoclimatic conditions and concentration of total flavonoids of three poleo 
populations in the semi-desert of Querétaro. The populations sampled were at north of Bernal 
(Municipio Ezequiel Montes)), Sombrerete (Mpio. Cadereyta de Montes) and Maguey Verde (Mpio. 
Peñamiller). The spectrophotometric assay for the quantitative determination of the flavonoid 
content was carried out. An analysis of the physicochemical properties of the soil was carried out. 
The meteorological data of temperature, relative humidity and precipitation were extracted from 
the climate data base of the Secretaria de Desarrollo Agropecuario (SEDEA). The populations 
sampled were characterized by presenting soils of medium texture, low humidity retention and 
moderately alkaline pH. Significant differences were found in the total flavonoid content between 
the populations. The concentration of total flavonoids in Maguey Verde was significantly lower than 
those obtained in northeast of Bernal and Sombrerete. © 2018 IEEE. 
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Development of a customized wrist orthosis for flexion and extension 
treatment using reverse engineering and 3D printing 

García-García L.A., Rodríguez-Salvador M., Moya-Bencomo M.D. 
Conference Paper 

Hand disability implies impairment and limitation in daily activities, affecting patient’s life quality. 
Broken bones, congenital conditions or cerebrovascular diseases frequently demand the use of 
structural support in the form of orthoses. Orthoses are categorized according to their mechanical 
functions in: static, static progressive or dynamic. While static orthoses are usually made of a single 
piece and do not allow movement, static progressive and dynamic orthoses are made of a main 
body with assembled with mechanical elements such as rods, pins, straps, springs, etc., thus 
allowing a limited amount of movement. Hand orthoses demand a high degree of personalization 
to suit patients’ anatomy and pathology. A new application of the reverse engineering is proposed. 
Here is described a new multidisciplinary method for the development of static progressive and 
dynamic orthoses for the hand for the rehabilitation of hand disabilities. The method involves the 
image acquisition of the patient’s anatomy and the mechanical design of the orthosis by Computer 
Aided Design (CAD) software. This method offers a high degree of personalization and the 
development of low volume hand orthoses with a reduction of weight at low cost by using 3D 
printing. The case presented on this paper is the design of an original dynamic orthosis for flexion 
and extension treatment of the wrist. The main body of the orthosis was designed using the data 
from Computer Tomography (CT) scan images and a CAD software to fit the hand anatomy. 
Mechanical elements were chosen to provide a variation from 0° up to 90° of extension, and up to 
90° of flexion with mechanical resistance to assist in the improvement of the wrist flexor muscles 
strength. © Springer Nature Singapore Pte Ltd. 2019. 
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Development of AISI 316L stainless steel coronary stent 

García-López E., Siller H.R., Rodríguez C.A. 
Conference Paper 

Coronary stents are manufactured through a sequence of processes and each step demands the 
process control to assure surface quality. This study is focused on the influence of laser cutting 
parameters and electropolishing on average surface roughness and back wall dross percentage for 
fiber laser cutting of AISI 316L coronary struts. A preliminary test and a design of experiments (DOE) 
were implemented to determine the limiting cutting conditions and the effect of these parameters 
on quality indicators. Preliminary results identify four cutting zones from a non-cut zone to a burned 
zone, in a frequency range between 1000 and 1500 Hz and a peak power between 160 to 180 W for 
clean cuts. From the DOE results, several interactions between factors were observed; however, a 
laser frequency of 1000 to 1500 Hz and a cutting speed of 250 mm/min minimize the backwall dross 
percentage and the surface roughness to values less than 2% and 0.9 μm, respectively. After the 
laser conditions selection, coronary stents were manufactured and electropolished to reduce the 
surface roughness on the strut edge. Electropolishing results indicate a surface roughness reduction 
from 0.9 μm to 0.3 μm after 300 s of electropolishing time. © Copyright SPIE. 
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Development of steel coatings reinforced with nanoclay particles for 
corrosion and wear protection 

Taha-Tijerina J., Maldonado-Cortés D., Pena-Parás L., Sánchez D., Caballero K.,  
Sánchez-Fernández J.A. 

Conference Paper 

During the last years, clay nanocomposites have attracted a lot of attention among research and 
industrial community. Recently, due to their great potential diverse fields, nanoclay reinforcements 
have been identified as interesting materials for a wide range of applications, such as additives in 
coatings, paints, inks and greases, as rheological modifiers, oil refining, catalyst, biocomposites, and 
thermal dissipators, among others. Montmorillonite (MMT) is a crystalline hydrous phyllosilicate 
(layer silicate), a clay fraction of soil which is one of the most important species of clays. MMT 
nanocomposite coating was fabricated by uniformly dispersing laminar nanoclay structures within 
enamel painting. In the present work, we evaluate the anti-corrosion and tribological performance 
of coatings reinforced with MMT nanoclay at various filler fractions, 0.1wt.%, 0.5wt.% and 1.0wt.%. 
Samples were evaluated on a salt spray (fog) chamber according to ASTM B117. Nanocoatings 
evaluation was performed according to ASTM D714; nanoclay reinforcement at 0.5wt.% improved 
up to 290% the corrosion resistance without any painting detachment, also improving ∼320% after 
displaying blistering on the surface, as compared to base painting, respectively. This is 
representative of the significant enhancement as a protective corrosion barrier of the nanopainting. 
Tribological evaluation was performed with a pin-on-disk tribotester, according to ASTM G99, to 
determine the anti-wear properties of the nanocoatings. Improvement in all nanocoatings 
concentrations was achieved, being the highest enhancement by the 0.10wt.% MMT nanocoating, 
which exceeded the conventional paint by ∼150%. This work gives a broad scope of opportunities 
for nanoclays reinforcing coatings and paintings for improvements on anti-corrosion and anti-wear 
performance, being a natural and environmentally friendly material. © Published under licence by 
IOP Publishing Ltd. 

Taha-Tijerina J., Maldonado-Cortés D., Pena-Parás L., Sánchez D., Caballero K., Sánchez-Fernández J.A., (2018). 
Development of steel coatings reinforced with nanoclay particles for corrosion and wear protection. Proceedings of: IOP 
Conference Series: Materials Science and Engineering, Vol. 400, Institute of Physics Publishing.



Digital lean cyber-physical production systems: The emergence of digital lean 
manufacturing and the significance of digital waste 

Romero D., Gaiardelli P., Powell D., Wuest T., Thürer M. 
Conference Paper 

This paper explores the emergence of the next cyber/digital frontier for lean manufacturing 
practices. It focuses on (a) the new capabilities of information and operational technologies 
(ITs/OTs) for proactively detecting and eliminating potential ‘physical waste’ in production 
processes, preventing its manifestation in the real world through powerful virtual models and 
simulations as well as real-time performance monitoring systems based on advanced data analytics, 
and (b) on identifying and eliminating ‘digital waste’ that may come into existence in the cyber world 
due to the non-use (e.g. lost digital opportunities) and/or over-use (e.g. abused digital capabilities) 
of new digital/smart manufacturing technologies. © 2018, IFIP International Federation for 
Information Processing. 
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Digitalizing occupational health, safety and productivity for the operator 4.0 

Romero D., Mattsson S., Fast-Berglund Å., Wuest T., Gorecky D., Stahre J. 
Conference Paper 

Industry 4.0 technologies, such as enterprise wearables, can foster better industrial hygiene to keep 
operators healthy, safe, and motivated within emerging cyber-physical production systems. This 
paper provides an optimistic perspective on opportunities evolving from wearable devices in an 
Industry 4.0 workplace environment to support occupational health, safety and productivity for the 
Operator 4.0. Examples of technical solutions, and their associated application scenarios, are 
presented showcasing how enterprise wearables may foster detection of situations that involve 
potential occupational risks before they actually occur at smart shopfloors. © 2018, IFIP 
International Federation for Information Processing. 
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Discrimination between normal driving and braking intention from  
driver’s brain signals 

Martínez E., Hernández L.G., Antelis J.M. 
Conference Paper 

Advanced driver-assistance systems (ADAS) are in-car technologies that record and process vehicle 
and road information to take actions to reduce the risk of collision. These technologies however do 
not use information obtained directly from the driver such as the brain activity. This work proposes 
the recognition of brake intention using driver’s electroencephalographic (EEG) signals recorded in 
real driving situations. Five volunteers participated in an experiment that consisted on driving a car 
and braking in response to a visual stimulus. Driver’s EEG signals were collected and employed to 
assess two classification scenarios, pre-stimulus vs pos-stimulus and no-braking vs brake-intention. 
Classification results showed across-all-participants accuracies of 85.2 ± 5.7% and 79 ± 9.1%, 
respectively, which are above the chance level. Further analysis on the second scenario showed that 
true positive rate (77.1%) and true negative rate (79.3%) were very similar, which indicates no bias 
in the classification between no-braking vs brake-intention. These results show that driver’s EEG 
signals can be used to detect brake intention, which could be useful to take actions to avoid 
potential collisions. © 2018, Springer International Publishing AG, part of Springer Nature. 
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Dynamic modelling of blades based on a novel curved thin  
walled beam theory 

Jauregui J.C., Cardenas D., Elizalde H., Probst O. 
Conference Paper 

There are several Thin-Walled Beam models for straight beams,but few TWB models consider 
beams with arbitrary curvatures.Although, a curved beam can be modelled using finite elements, 
thenumber of degrees of freedom is too large and a nonlinear dynamicsolution is very cumbersome, 
if not impossible. In this work, a generaldescription of arbitrary three-dimensional curves, based on 
the FrenetSerret field frame, is applied to determine the dynamic stresses in wingturbines blades. 
The dynamic model is developed using the IsogeometricAnalysis (IGA) and the in plane and out-of-
plane curvature's gradientsare found in an Euler-type formulation, allowing the treatment of 
caseswith highly-curved geometry. An Isogeometrical (IGA) formulationrelies on a linear 
combination of Non-Uniform Rational B-Splines(NURBS) to represent not just the model's geometry, 
a standard practicein most Computer-Aided Design (CAD) platforms, but also the unknownsolution 
field of each sought variable. For the unified model hithertodescribed, these variables are 
represented by a NURBS curve. © 2018 Solar Turbines Incorporated. 
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Effect of pyrolysis process parameters on electrical, physical, chemical and 
electro-chemical properties of SU-8-derived carbon structures fabricated 

using the C-MEMS process 

Pramanick B., Vazquez-Pinon M., Torres-Castro A., Martinez-Chapaa S.O., Madou M. 
Conference Paper 

Pyrolysis is the process to thermally decompose an organic material into its carbon backbone in an 
oxygen-free environment. This process is used in the Carbon-MEMS fabrication technology to 
carbonize micro-structures patterned on a substrate. The properties of the resulting carbon material 
are dependent on either the carbon precursor or the pyrolysis conditions. In this work, SU-8 
photoresist was used as the carbon precursor to study the effects of three pyrolysis parameters: 1) 
maximum pyrolysis temperature (600°C, 700°C, 800°C, and 900°C), 2) temperature ramp rate 
(2.5°C/min, 5°C/min, 10°C/min, and 20°C/min), and 3) nitrogen flow rate (3l/min, 4.5l/min, 6l/min, 
and 7.5l/min). To studythe effect of the maximum temperature, the temperature ramp rate and 
nitrogen flow rate were kept constant to 5°C/min and 6l/min respectively. For the temperature 
ramp rate experiments, we kept the maximum pyrolysis temperature and nitrogen flow rate 
constant to 900°C and 6l/min respectively. For the nitrogen flow rate study, the maximum pyrolysis 
temperature and temperature ramp rate were kept constant to 900°C and 5°C/min respectively. We 
found that no polymer structures persisted under the following conditions: 900°C maximum 
pyrolysis temperature, 5°C/min temperature ramp rate, and 3l/min nitrogen flow rate. Under these 
conditions the nitrogen flow rate is not high enough to keep the furnace environment (approximate 
volume of the furnace tube we used is 6l) entirely inert; in the pyrolysis process, even a small 
amount of oxygen destroys the intended C-MEMS. All the carbon samples were characterized using 
4-point probe measurement for electrical resistivity; confocal microscopy for pore size 
determination; Raman spectroscopy, electron diffraction x-ray spectroscopy (EDX), and x-ray 
photoelectron spectroscopy (XPS) for chemical characterization. Furthermore, the samples were 
electrochemically characterized using cyclic voltammetry in a 1mM K4Fe(CN)6 and 0.5M KCl 
solution. The characterization results suggest that samples prepared under the following conditions 
- 900°C maximum pyrolysis temperature, 5°C/min temperature ramp rate, and 6l/min nitrogen flow 
rate, exhibit the best electrical, physical, chemical and electrochemical properties among the other 
conditions used. © 2017 Elsevier Ltd. 
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Effect on the anodization process of titanium through surface modification 
with electrodeposited platinum nanoparticles 

Arellano Sánchez M., Martínez L.M., Videa M. 
Conference Paper 

In this study we explored the galvanostatic electrodeposition of platinum nanoparticles on titanium 
electrodes, mechanically polished and electropolished, and its effect on the anodization process and 
electrochemical properties of the Pt/Ti and Pt/TiO2/Ti systems. The working hypothesis was that 
metallic nanoparticles would contribute to the electron transfer promoting the generation of 
reactive species on the titanium surface and the production of TiO2. Cyclic voltammetry and 
scanning electron microscopy (SEM) were performed to evaluate the electrodes obtained. An 
activity towards the hydrogen evolution reaction is observed in the Pt/Ti/TiO2, higher than for Pt/Ti 
electrodes to the larger surface area of the former. Contrary to what was expected, the presence of 
the platinum nanoparticles on titanium reduces the localized corrosion of the electrode's surface. 
© The Electrochemical Society. 
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Elaboration of a dielectric based on boron doped carbon nanotubes 

Vilchis-Gutiérrez P., Pacheco M., Pacheco J., Valdivia R., Barrera C., Balderas P., Santana A., Tu X. 
Conference Paper 

The purpose of this work is to build the dielectric of a supercapacitor based on carbon nanotubes. 
To achieve this, the synthesis of boron-doped nanostructures in an electric arc reactor, its 
characterization, the preparation of inks to be impregnated in a material that will be the dielectric, 
the construction of the dielectric and the assembly of a supercapacitor for capacitance tests are 
carried out. From the results obtained by Raman spectrometry and scanning electron microscopy it 
is shown that carbon nanotubes were formed from the electric arc synthesis. Previous results of the 
capacitances obtained with supercapacitors based on carbon nanotubes are also shown. © The 
Electrochemical Society. 
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Electrical Efficiency of Arc Furnaces Considering the Load Generated Currents 
Defined by CPC Power Theory 

Chávez F.M., Garcia M.E.M., Alegria A.I. 
Conference Paper 

Electric Arc Furnaces (EAFs) are processes with an intensive consumption of energy in the range of 
400 to 500 kWh per ton of produced liquid steel. An accurate estimation of the electrical efficiency 
is difficult to calculate since electric arcs are highly nonlinear and chaotic, and their use in the arc 
furnaces for scrap melting introduces a very high harmonic distortion in the power systems. This 
study applies the current and power decompositions defined by the Current's Physicals Components 
(CPC) power theory for three-phase and three-wire systems with harmonics generated by the load. 
Real EAF voltage and current measurements are computed for a complete melting and heating 
process. A more accurate calculation of the electrical efficiency is presented and discussed as well 
some ideas about how to improve this key performance parameter for the optimization of the 
electrical energy used at the arc furnaces. © 2018 IEEE. 
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Emotional domotics: Inhabitable home automation system for emotion 
modulation through facial analysis 

Navarro-Tuch S.A., Bustamante-Bello M.R., Izquierdo-Reyes J., Avila-Vazquez R.,  
Ramirez-Mendoza R., Jose Luis P.-H., Gutierrez-Martinez Y. 

Conference Paper 

This research proposed working with an influence on the subject mood, presenting an approach to 
state the subjects analysis when the light hue is varied. The experimental results led to the finding 
of the emotional response time dynamics. Such dynamics are important for future design and 
implementation of the control loops in-house automation systems for emotion modulation. 
Throughout this document, the details and progress of the research in emotional domotics, with the 
aim of developing a controlled algorithm for living space based on the user’s emotional state, will 
be illustrated and detailed. This project is centered on domotics (home automation) systems, which 
is, a set of elements installed, interconnected and controlled by a computer system. After 
introducing the investigation’s core, general preview, and the experiment’s description conducted 
with light hue variation, the description is followed by a presentative approach to state the subjects 
analysis when light hue is varied. The experimental results led to the time dynamics of emotional 
response findings. Such dynamics are important for future design and implementation of the control 
loops in house automation systems for emotion modulation. © Springer International Publishing AG 
2018. 
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Engineering Education 4.0:-proposal for a new Curricula 

Ramirez-Mendoza R.A., Morales-Menendez R., Iqbal H., Parra-Saldivar R. 
Conference Paper 

The paper describes a new curriculum for Engineering Education 4.0 based on the analysis of 
different references and essential relevant documents that explain the necessity to well-formed a 
new generation of professionals. Considering the technological change that world is going through, 
our current social environments and generational differences in a society focus on the extraneous 
and declares itself as the savior of the world. The university rises as a relevant and essential agent 
to ensure knowledge and development of competencies in this fourth industrial revolution, which 
has been called Industry 4.0 (I4.0). A series of digital technologies converge in applications transform 
the industrial processes so that they become more connected, reliable, predictable, resilient, and a 
high degree of certainty. All of this is due to the articulation of several capabilities of information 
technologies. Several efforts have been detonated in the world trying to better understand this 
evolution and in particular for Engineering Education towards the I4.0. © 2018 IEEE. 
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Evolution and multivariable analysis of trace elements in groundwater  
of an agricultural area in a semi-arid region of Mexico 

Mora A., Mahlknecht J., Torres-Martínez A. 
Conference Paper 

The evolution of several trace elements was evaluated in shallow groundwater of an agricultural 
area located in a semi-arid region of northeastern Mexico. A Principal Component Analysis (PCA) 
was performed to assess the geochemical processes controlling the distribution and mobility of 
these elements. Five principal components (PC) were significant. PC1 indicates that Ti and Si come 
from soil/silicate weathering. Sulfate, Mo and U were grouped in PC2, indicating the same redox 
behavior. PC3 shows similar sources for Rb and Cs (halite weathering), whereas the PC4 grouped 
the immobile elements Cd and Pb. The correlation found between Zn and Cu in PC5 indicates a 
similar behavior of both elements during the weathering and transport. Although the measured 
trace elements were detected in groundwater, their concentrations were lower than the guidelines 
values for safe drinking water proposed by international organizations, suggesting that these 
elements do not pose any significant threat to consumers. © 2018 The Authors. Published by 
Elsevier Ltd. 
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Expanding the industrial design space through production innovation(s) 

Larsson L., Romero D. 
Conference Paper 

Over the decades, manufacturing firms have tried to Design for Manufacturability merely by 
exhorting industrial design engineers to create more producible-designs. This is most often achieved 
by considering the available manufacturing system capability for the product development, and it is 
common to run into troubles in many cases due to barriers to integrate product definition and 
manufacturing operations. In this paper, authors aim to explore how production innovations (as 
new manufacturing capabilities) can contribute to an increased industrial design space for product 
design engineers, enabling more design freedom while still obtaining producibility through 
removing and/or loosening constraints over product designs. The findings of a series of industrial 
case studies presented in this paper show promising outcomes on how production innovations can 
influence positively the expansion of the solution space of industrial design engineers. In addition, 
manufacturing engineers are driven to explore new materials, new manufacturing processes and 
new manufacturing (working) methods to support product innovation. © 2017 IEEE. 
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Experiences in interactive collaborative learning using an open innovation 
laboratory: The design methodologies course as case study 

Miranda J., Chavarria-Barrientos D., Macias M., Molina M., Ponce P., Molina A., Wright P.K. 
Conference Paper 

Today, the new generation of students are learning in diverse ways. Thus, they are taking advantage 
of the modern technological devices, information provided mainly by the Internet and the use of 
current Information and Communication Technologies (ICTs). Therefore, learning methods and 
infrastructures need to evolve in order to consider these technologies and response to emergent 
educational challenges of the world. In this sense, Tecnologico de Monterrey proposes an Open 
Innovation Laboratory as the main resource to manage that information, enhance interactive 
collaboration in the learning process and provide the adequate training to students through the 
implementation of new learning models and technological equipment. These initiatives are 
fundamental to develop technical skills and experience in students, which allow them to achieve 
greater productivity, be more competitive and support the development of a new generation of 
products and opportunities in the manufacturing sector. © 2017 IEEE. 
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Experiences in product, process and manufacturing systems development in 
industrial engineering courses: The integrated manufacturing system course 

as case study 

Chavarría-Barrientos D., Miranda J., Cortés D., Molina A. 
Conference Paper 

This paper presents the methodological use of the Integrated Product, Process and Manufacturing 
System Development (IPPMD) as Reference Model to reinforce the learning experience in industrial 
engineering courses. The Reference Model allows students to design and develop a product, its 
manufacturing process, and its manufacturing system in an integrated manner using modern 
technologies and methods. The incorporation of this Reference Model on the curriculum is 
embraced by modern learning methods and collaborative and technological tools that allow 
students to improve their learning process. A case study is shown to demonstrate the way in which 
this reference model is used. The results presented show the usefulness of the proposed reference 
model in an Integrated Manufacturing System course. Copyright © 2018 by the International 
Institute of Informatics and Systemics. 
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Faculty Development program on active learning for engineering faculty  
in Chile: Sharing step 

Dominguez A., Truyol M.E., Zavala G. 
Conference Paper 

This work in progress presents the structure and results of one part of an ongoing faculty 
development program in a large private university in Chile. The entire development program 
consists of six steps; in this paper, we focus on the fifth step, sharing, for two reasons: 1) some of 
the previous steps have been already presented and 2) the authors are interested in receiving 
feedback on the step in which sharing and spreading experiences on active learning 
implementations occur. For this presentation, we focus on the structure, materials shared and 
products that resulted from the 2-day workshop, the fifth step of the program. All participants work 
collaboratively in small groups, by the engineering subject, to design an active learning activity that 
will challenge students and convey the learning objectives of the course/unit selected. In this 
workshop, there were about 80 participants, 20 of those had continually participated in the previous 
steps. The authors are interested in receiving feedback on the program, particularly of the step in 
which sharing and spreading experiences on active learning implementations occur. © American 
Society for Engineering Education, 2018. 
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Fingerprint presentation attack detection method based on  
a bag-of-words approach 

González-Soler L.J., Chang L., Hernández-Palancar J., Pérez-Suárez A., Gomez-Barrero M. 
Conference Paper 

Fingerprint-based biometric systems are not entirely secure due to their vulnerability to 
presentation attacks. In this paper, we propose a new presentation attack method based on a Bag-
of-Words approach, which by combining local and global information of fingerprint can correctly 
identify bona fine presentations from presentation attacks. The experimental evaluation of our 
proposal, over the well-known LivDet 2011 dataset, showed an Average Classification Error of 
4.73%, outperforming the state of the art. © Springer International Publishing AG, part of Springer 
Nature 2018. 

González-Soler L.J., Chang L., Hernández-Palancar J., Pérez-Suárez A., Gomez-Barrero M., (2018). Fingerprint 
presentation attack detection method based on a bag-of-words approach. Proceedings of: Lecture Notes in Computer 
Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), Vol. 10657 LNCS, 
pp. 263-271, Springer Verlag, ISBN: 9783319751924.



Finite states-modulated model predictive control of a Quasi-z-Source Inverter 
with LCL filter 

Romero O., Olloqui A., Macías M.E., Martell F., Micheloud O.M., Elizondo J.L., Rivera M. 
Conference Paper 

This paper presents a new Modulated Model Predictive Control (M2PC) scheme for a three phase 
Quasi-Impedance Source Inverter (QZSI). This scheme is the result of a delay error compensation 
implementation in an M2PC algorithm for a QZSI, and a technique to achieve fixed switching 
frequency for the ease of a passive LCL filter design. The transient and steady state response of the 
proposed algorithm is validated through simulation. The introduced control technique for a QZSI 
can be considered for further development of a reliable and efficient power converter suitable for 
renewable energy systems. © 2017 IEEE. 
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Formulation and preparation method of pine sawdust-based food for 
rumiants 

Espinosa-Garza G., Loera-Hernandez I., Antonyan N. 
Conference Paper 

The waste products of the wood industries, particularly pine sawdust, represent a great potential 
source of dietary energy for ruminants. Even though the use of pine sawdust as part of a ruminant's 
diet represents an important environmental impact, studies on this subject are scarce. It is worth 
mentioning that pine sawdust is currently being used as a source of fibre in ovine diet. However, its 
digestion is limited due to its high lignin content. The objective of the present investigation consists 
in the design of a new treatment process for lignin degradation into pine sawdust through the use 
of the fungus Pleurotus ostreatus. From the results obtained, a new and sustainable food for the 
ruminants based on degraded pine sawdust is proposed. The experiments carried out showed 
significant elevation in the exploitation of the nutritious components of pine sawdust contained in 
the developed product due to the improvements in the digestive parameters of the ruminants. With 
the results obtained, besides the nutritional and environmental impact, a better control of the costs 
generated by the feeding of the ruminants is intended. This is due to the fact that pine sawdust does 
not suffer from production variation in comparison with other consumables. © The Authors, 
published by EDP Sciences, 2018. 
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Freshwater-seawater transition in coastal Todos Santos aquifer,  
Baja California Sur 

Mahlknecht J., Sanford W.E., Fichera M., Mora A. 
Conference Paper 

Todos Santos is a coastal town located in Baja California Sur (Mexico), which has experienced an 
increase in tourist and agricultural activities during the last years. However, the Todos Santos aquifer 
is the sole source of freshwater supplied to populations. Therefore, the goal of this work is to 
investigate the processes that can cause groundwater salinity in this aquifer. The results of the 
chemical analysis performed in groundwater indicate 3 water groups: i) less mineralized waters of 
the recharge zones showing a strong interaction with silicate rocks; ii) transition-zone waters from 
alluvial sediments also reflecting silicate rock-water interaction; iii) the most mineralized waters 
located along the coastline reflecting seawater intrusion. Overall, the ionic composition and the 
salinity gradient of groundwater are in agreement with the topographic flow paths. Nevertheless, 
in wells located in the coastline, groundwater interacts with seawater and undergoes evaporation 
simultaneously, exponentially increasing the salinity beyond seawater composition. © 2018 The 
Authors. Published by Elsevier Ltd. 
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Fuzzy-granulation based controller for low distortion in PWM inverter with 
reduced load power 

Narvaez D.I., Villalva M.G., Vasquez E.L. 
Conference Paper 

Inverters with pulse width modulation (PWM) for batteries are used in many applications including 
uninterruptible power supply (UPS) and energy storage system (ESS) for microgrids. According to 
the recommendations for energy suppliers, the delivered AC voltage must meet some requirements 
such as suitable voltage levels (between 92% and 105% of the nominal value according to national 
standard), and total harmonic distortion (THD) that has to be low (less than 10% according to the 
standard). Since the loads connected to the energy supplier change over time, the performance of 
a classical controller (designed for the nominal load power) is compromised, which is observed in 
simulations of the output voltage and THD of the inverter under disconnection of 90% and 98% of 
the nominal load. Therefore, a Mamdani-type fuzzy controller is designed, which is likely to be 
robust under those events. Rule base of the fuzzy controller is built by using granulation of 
information produced by simulation of a classical resonant-PI (R-PI) controller. It is shown that the 
designed fuzzy controller is able to reduce significantly THD in output voltage of the PWM inverter. 
Although the root mean square (RMS) value of the output voltage is slightly reduced, it still 
complains with the PRODIST Module-8 standard, as it is verified through simulations in 
MATLAB/Simulink. © 2017 IEEE. 
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Gamification as Learning Scenario in Programming Course  
of Higher Education 

Rojas-López A., Rincón-Flores E.G. 
Conference Paper 

Gamification in higher education could be a bad strategy if you only consider creating a game 
environment for learning, but particularly for a programming course can represent the element of 
motivation to develop specific skills. This article presents a pilot learning environment using 
gamification, for which emotional, social, narrative and progress dynamics were applied. The 
mechanics consisted of challenges and opportunities, where some of components were badges and 
a leadership board. The educational strategy was applied during period January–April 2017 in 
Programming course at Technological University of Puebla-Mexico; through surveys, students’ 
acceptance of intervention was questioned and academic results of experimental group were 
compared with those obtained in the last 8 years with students from previous courses. The main 
conclusion of the work indicates that intervention of proposal in classroom offered necessary 
motivation to students for achievement of challenges and can be applied to other subjects. © 2018, 
Springer International Publishing AG, part of Springer Nature. 
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Generation of Vortex Beams using a Plasmonic Quadrumer Nanocluster 

Chaitanya N.A., Wozniak P., Banzer P., De Leon I. 
Conference Paper 

We show that the interaction of tightly-focused circularly-polarized Gaussian beams with a 
nanoplasmonic quadrumer can generate orbital angular momentum beams in the farfield. These 
quadrumer can act like a nano-qplate, generating desired vortex order. © 2018 OSA. 
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Generation of vortex beams using a plasmonic quadrumer nanocluster 

Chaitanya N.A., Wozniak P., Banzer P., De Leon I. 
Conference Paper 

We show that the interaction of tightly-focused circularly-polarized Gaussian beams with a 
nanoplasmonic quadrumer can generate orbital angular momentum beams in the farfield. These 
quadrumer can act like a nano-qplate, generating desired vortex order. © OSA 2018. 
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Greenhouse design controlled by the production of the piquin chilli 

Espinosa-Garza G., De Jesús Loera-Hernández I., Antonyan N., Cárdenas-Barrón L.E.,  
Sandoval-Sánchez C., Palazuelos-Buentello R., Garza-Ríos A., Torres-Castillo J., García-Rivera A. 

Conference Paper 

This research work presents the technical and economical feasibility results of the production of 
piquin chili in a controlled greenhouse designed for this purpose. Piquin chili or Capsicum annum is 
a wild fruit that normally grows in northern Mexico. Piquin chili is as a considered a plant crop of 
great importance in Mexico and ultimately in the USA due to the increase in its consumption, and 
for having a high impact in the pharmaceutical and food industry. There is no evidence of its 
agronomical production, the species' demand is satisfied through the massive collection of the wild 
plants. Currently, the piquin chili is in wild production and it is of great importance for the 
development of technologies to increase its cultivation through a controlled process with the 
objective of satisfying its growing demand. The greenhouse presented in this project has been built 
with a drop irrigation system that is controlled taking into account the changing sensibility of the 
plant to humidity depending on its stage of development. Another important characteristic of the 
greenhouse consists on illumination technology developed through incidence of LED light with 
different lumen injections placed at specific absorbance distances according to the size of the leaf. 
© 2018 Institute of Industrial Engineers (IIE). All rights reserved. 
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High-resolution esophageal manometry in a Mexican population:  
Diagnostic outcome 

Vazquez-Elizondo G., Hernández-González L.E., Achem S.R. 
Conference Paper 

High-resolution esophageal manometry (HREM) has become the method of choice for evaluation of 
esophageal motility disorders. There is a paucity of data with this technique from Hispanic countries. 
This study aims to characterize the diagnostic outcome of HREM in a large cohort of consecutive 
patients in Mexico. This study was conducted in Monterrey, Mexico from March 1, 2013 to March 
31, 2015. Our diverse study population included patients from a major academic institution and the 
community. HREM was done applying the Chicago Classification 3. Diagnostic outcome was grouped 
as weak peristaltic disorders, gastroesophageal junction disorders, and hypertensive/uncoordinated 
peristalsis. We studied 670 consecutive patients, 57% were women, mean age was 43.8 years. The 
majority (465 [69%]) were referred for preoperative evaluation of gastroesophageal reflux disease 
(GERD), 365 (78%) of whom had a normal study. Overall, 193 (29%) patients had abnormal motility, 
the most common disorder being weak peristalsis (104 [54%]). In patients with dysphagia, the most 
frequent finding was achalasia (23/46 [50%]). To our knowledge, this is the first study to characterize 
the diagnostic outcome of HREM in a large cohort of Hispanic patients in Latin America. At our open 
access center, 69% of patients were referred for preoperative evaluation of GERD, reflecting the 
popularity of antireflux surgery. This study confirms the high prevalence of weak peristalsis and 
highlights the importance of addressing its pathophysiology and management. The finding of 
achalasia in 50% of our patients with dysphagia is consistent with recent reports regarding the rising 
incidence of this disorder and underscores the need of prompt motility testing in this population. © 
The Author(s) 2018. Published by Oxford University Press on behalf of International Society for 
Diseases of the Esophagus. 
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Identification of the exchange risk exposure by applying the model  
of forgotten effects 

Vizcarra G.A., Gil-Lafuente A.M., Ochoa E.A. 
Conference Paper 

The management of foreign exchange exposure is essential to reduce vulnerability of firms to 
unexpected changes in the exchange rate, which adversely affect the profit margin, cash flow and 
value of the business. In the early eighties, Adler and Dumas lead the discipline of managing risk 
exposure with the help of econometric techniques that are effective in stable conditions. However, 
the main feature of modern economies is the uncertainty and instability of the environment. Under 
such circumstances, the traditional models are insufficient and ineffective in making decisions. It is 
therefore necessary to address decisions under uncertain conditions, from another perspective. The 
objective of the present work is to identify the determinants of exchange risk exposure, by applying 
of forgotten effects model. The results show that the lack of information, the poor financial 
planning, and the entrepreneur attitude, are important aspects that have been forgot in the 
identification of exchange risk exposure. The findings, help companies redefine the action strategies 
to develop an efficient program of risk management. © Springer International Publishing AG, part 
of Springer Nature 2018. 
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Improving inventory management in a bookstore in Latin America 

Garcia-Esquettini M., Peimbert-Garcia R.E. 
Conference Paper 

Companies around the world should be able to control their operations and keep working on 
continuous improvement initiatives in order to survive in a very competitive market. One relevant 
part of the operations in an organization is the supply chain management, where significant costs 
are associated with inventory management. This paper presents an inventory management case 
study conducted in a bookstore located in Quito, Ecuador. The management system and policies are 
analyzed along with the purchasing-related decision making. A root cause analysis is presented, 
followed by an improvement plan. This plan is consists of two stages: First, a centralized system for 
inventory control is implemented, supported by the use of statistical process control; second, a 
technical forecasting method is employed to assist in the purchasing-related decision making 
process and an inventory management policy is proposed. Results were validated by interviewing 
the staff. © 2018 Institute of Industrial Engineers (IIE). All rights reserved. 
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In search for cognitive hedonic intelligent patterns: Motor interaction 

Olmos Pineda L., Gil Tejeda J., Barrera Aldana S. 
Conference Paper 

Designers and engineers face the challenge of creating varied objects to generate competitive 
interdependence also have to fulfill the purpose of creating a competitive advantage for the product 
during the process in order to analyze the qualities of an increasingly selective market sector. We 
aim to give a new vision to the university and the industry on how to conceive the design in our 
contemporary era by the use of hedonic design as a new field of research [5]. When consumers look 
for a product they try to satisfy their preferences in line with hedonism as a theory of welfare [6]. 
This theory recognizes that a need must be identified. However not all the products that satisfy our 
needs are capable of creating close ties with the consumers. From the cognitive ergonomic field as 
we take account we most understand the product in relationship with the user. This relationship is 
defined as static work systems and dynamic work systems. From those systems, we study the 5 
levels of human interaction according to the reference frame of cognitive ergonomics [1]. © ICST 
Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2018. 
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Input current ripple cancelation by interleaving boost and  
Cuk DC-DC converter 

Arias-Angulo J.P., Rosas-Caro J.C., Haro-Sandoval E., Valderrabano-Gonzalez A., Mayo-Maldonado 
J.C., Valdez-Resendiz J.E. 

Conference Paper 

Interleaved dc-dc converters are widely used in applications like power source for microprocessor 
and renewable energy applications, one of their main advantages is the possibility to cancel a 
percentage of the input current ripple, in the case of a boost converter, or in the output current 
ripple, in the case of a buck converter, the current ripple is caused by the switching action of 
transistors. Depending on the operating point of the converter, the total current ripple can be zero. 
Interleaving topologies are made with converters of the same type. This paper explores the 
alternative of interleaving unequal topologies, specifically the Boost and Cuk, the objective is to 
develop an interleaving boosting topology to further reduce the total input current ripple. 
Experimental results are provided to verify the theoretical analysis and prof the principle of 
operation. © 2018 IEEE. 
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Integrated Product, Process and Manufacturing System Development 

Cortes D., Rodriguez B.E., Gutierrez J.A., Welti J., Serna S., Molina A., Montoya J., Medina J. 
Conference Paper 

This paper is referred to the application of Integrated Product, Process and Manufacturing System - 
Reference Mode (IPPMD-RM) to develop a functional machine which contributes binational 
problems (Colombia-Mexico) in terms of Food Security supported by the application of technology. 
Thus, activities are proposed, from idea conceptualization to prototype development. IPPMD-RM 
contemplates 4 different stages in 3 entities and every step is analyzed, synthesize and evaluated to 
confirm its functionality and acceptance of customer. 3D Food Printer is the application of the 
Reference Model to existing necessities in both countries. © 2018 IEEE. 
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Integrated product, process and manufacturing system development 
reference model: Research Summer as case study 

Cortés D., Ramírez J., Chavarría-Barrientos D., Miranda J., Molina A. 
Conference Paper 

Open Innovation Laboratory has been developed as an integrated solution that gather all productive 
stages lifecycle, from ideation to promotion of products. However, every stage of product lifecycle 
is considered in Integrated Product, Process and Manufacturing System Development (IPPMD) it has 
been used as Reference Model as approach to reinforce education at higher studies. This Reference 
Model allows students designing from conceptual ideas to functional prototypes: Products, its 
manufacturing Process and its Manufacturing System. IPPMD Reference Model (IPPMD-RF) has 
been integrated in courses of industrial engineering to improve learning process and consolidate 
previous knowledge related with major. In recent years, this methodology has been extended to 
Massive Open On-line Courses (MOOCs) and it also has been applied as a technique for those 
students who forms part of research summer. A case study is shown to demonstrate how this IPPMD 
as Reference Model works. The results obtained with this Reference Model has proven its usefulness 
and participants have consolidated multiple area knowledge in different projects. © 2018 Latin 
American and Caribbean Consortium of Engineering Institutions. All rights reserved. 
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Interleaved resonant switched capacitor voltage multiplier 

Mayo-Maldonado J.C., Valdez-Resendiz J.E., Rosas-Caro J.C., Valderrabano-Gonzalez A. 
Conference Paper 

In this paper we present an interleaved switched capacitor voltage multiplier with resonant-type 
current between capacitors. The proposed converter features are: step up gain, low input current 
ripple, soft switching, and modular structure without using energy storage inductors. These features 
yield a converter with high voltage gain scalability, high power density and limited peak currents 
between capacitors. Analytical analysis and experimental waveforms are presented to demonstrate 
the operation principle of the converter. © 2018 IEEE. 
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ITEC action!: Perception, achievements and challenges: Proposals for solving 
social problems – interdisciplinary online collaborative work 

Barraza E.R., Lara G.S.G. 
Conference Paper 

The Tecnologico de Monterrey TEC 21 educational model aims, in different senses, to adapt the 
teaching-learning process to the present times through an educational design based on challenges 
and competences both transversal and disciplinary, in the 42 professional careers. This has triggered 
the generation of new didactic projects that have the objective of laying the foundations of this 
model. One of these was implemented in September 2015 during three weeks, an experience in 
which students were involved in solving a challenge outside the classroom when they carried out a 
project in which they demonstrated their knowledge, regardless of discipline. Because, for various 
reasons, some students could not attend the face-to-face design of this activity due to work 
commitments, previously scheduled study trips, diseases, etc.; teachers of different areas designed 
the TEC Action! It is a project designed for Semana i. Only students who could not participate in a 
regular activity programmed for that week could register in this project. They also required the 
approval of their advisor. The objective of iTEC Action! was to confront the participants with a 
challenge or problem of a social and humanitarian nature. They were also instructed to come up 
with viable and innovative solutions that would enhance the quality of life of those who were going 
through a difficult, if not critical, situation. At the end, and after they had presented the different 
options they came up with, these undergraduates answered a survey prepared by the professors 
who were in charge. The answers these students provided showed that they were competent and 
made used of the different skills they practiced in their undergraduate classes. Of course, as with 
any new project, there is room for improvement. © 2018, University of Minho. All rights reserved. 
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Kinematics Analysis of a New 3DOF Parallel Manipulator as Walking 
Rehabilitation Device 

Rios A., Hernandez E., Moreno J.A., Keshtkar S., De La Garza R. 
Conference Paper 

In this paper, the analytical kinematic study of a new parallel platform-based walking rehabilitation 
device is presented. The study includes the derivation of closed-form expressions for the inverse 
Jacobian matrix of the mechanism and its time derivative. The evaluation of a numerical iterative 
scheme for the online solution of the forward kinematic problem is also presented. The Jacobian 
analysis for the manipulator is performed and then used for singularity and sensitivity analysis. In 
order to verify the formulations, the simulation results of the computation of inverse and forward 
kinematics for a typical walking trajectory are presented and the accuracy of a numerical solution 
to the forward kinematic problem is verified. © 2018 IEEE. 

Rios A., Hernandez E., Moreno J.A., Keshtkar S., De La Garza R., (2018). Kinematics Analysis of a New 3DOF Parallel 
Manipulator as Walking Rehabilitation Device. Proceedings of: 2018 15th International Conference on Electrical 
Engineering, Computing Science and Automatic Control, CCE 2018, pp. -, Institute of Electrical and Electronics Engineers 
Inc., ISBN: 9781538670323.



Laboratory studies of ternary surfactant formulation for EOR in oil-wet,  
high-temperature carbonate formations 

Puerto M.C., Lopez-Salinas J.L., Jian G., Hirasaki G.J., Miller C.A. 
Conference Paper 

The objective of this research was to develop a surfactant formulation for EOR in an oil-wet, high-
salinity, fractured dolomite reservoir at ~100°C. A key requirement was achievement of interfacial 
tension (IFT) sufficiently low to spontaneously displace oil from the matrix by buoyancy. The 
formulation developed to do so was a blend of lauryl betaine and C15-18 internal olefin sulfonate, 
supplemented by a smaller amount of i-C13 ethoxylated carboxylate, all thermally stable and 
commercially available surfactants although the carboxylate not in quantities required for largescale 
EOR processes. Proportions of the three surfactants for injection in hard sea water were selected 
using equilibrium phase behavior results and estimates of IFT obtained by a novel technique based 
on the manner in which oil exits a small, vertically-oriented, rectangular oil-wet capillary cell as it is 
displaced upward in the cell by surfactant solution. The ability to recover oil from an oil-wet 
dolomite core was confirmed by an Amott imbibition cell experiment in which 50% recovery was 
observed for a core initially fully saturated with oil. The formulation's ability to generate strong foam 
in porous media was presented earlier in SPE-181732-MS. Research at Rice for three additional 
projects having carbonate reservoirs but different crude oils, brines, and temperatures of at least 
60°C demonstrated formulation versatility by showing good oil recovery by core floods with 
modestly adjusted proportions of the same three surfactants (SPE-184569-MS, 2017; SPE-190259-
MS 2018, US Patent 9,856,412). In the first two of these cited studies, the foamed formulation was 
injected to recover crude oils from a novel model fracture-matrix system. © 2018, Society of 
Petroleum Engineers. 
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Laser micro-spot welding of AISI 302 stainless steel sheets 

Cedeño-Viveros L.D., García-López E., Vázquez E.V., Siller H.R., Rodríguez C.A. 
Conference Paper 

Laser Micro-Spot Welding (LMSW) of metal sheets is a process widely used in medical, automotive 
and aerospace industries. This paper shows a process parameter selection for LMSW with AISI 302 
stainless sheets, 254 μm in thickness. Experimental tests considered laser power, exposure time and 
focal distance parameters. The experimental setup produces the laser focal point over the part 
surface with a focal distance of 13.00 mm. The best results were obtained with an unfocused beam 
at a focal distance of 16.00 mm. Under the experimental conditions of this research, successful 
joining of AISI 302 thin sheets through LMSW is achieved with a combination of 175 W of average 
laser power and 0.25 s of exposure time (or a combination of 125 W and 1.00 s.). The width of the 
heat-affected zone (HAZ) was found to be 8% larger than the spot weld width, in average. © 
Copyright SPIE. 
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Longitudinal gender-specific differences in the conversion from mild 
cognitive impairment to Alzheimer's disease 

Cadena-Hernandez A.G., Trejo-Castro A.I., Celaya-Padilla J.M., Tamez-Pena J., Martinez-Torteya A. 
Conference Paper 

Predicting who will convert from mild cognitive impairment (MCI) to Alzheimer's disease would have 
large clinical implications, and stratifying this process could enhance its accuracy. This study aimed 
at identifying features from the Alzheimer's Disease Neuroimaging Initiative database associated 
with such a conversion whose temporal evolution significantly differs between men and women. 
We gathered information from 59 women and 109 men who were diagnosed with MCI at baseline 
and eventually converted to AD. Information included features from laboratory assays, MRI and PET 
analyses, and neuropsychological tests. Statistical longitudinal models identified features with 
significant differences in longitudinal behavior between genders. We found 20 features with such 
differences at either the time at which subjects were first diagnosed with AD or related to the speed 
at which they evolved. Our results show that the way in which male and female subjects evolve 
throughout the MCI to AD conversion process is different, hence, predicting who will go through 
such a conversion could be better predicting by taking into account these differences. © 2018 IEEE. 
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Maturity model for collaborative innovation: Higher education challenge 
[Modelo de Madurez para Innovacion Colaborativa: Retos de la  

Educación Superior] 

Osma J.I.P., Montoya M.S.R., Villalba J.C., Burgos D. 
Conference Paper 

Higher Education Institutions (HEI) have changed both the way of developing their substantive 
functions, and of managing the institution. In this permanent change, a diversity of technologies has 
been incorporated, which also affects the development of the institution. In this sense, education 
and knowledge are no longer unique to educational institutions. Therefore, it must incorporate 
open innovation strategies in its academic and administrative models, as part of its management 
model, where different internal and external actors are integrated. This article presents the Maturity 
Model for collaborative innovation (MMIC), focused on open innovation processes and strategic 
alignment. We conclude that innovation must be articulated with the mission processes of the HEI 
and with the models of corporate and technological governance to establish collaborative 
innovation communities (CIC). © 2018 AISTI. 
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Microalgae in aquafeeds for a sustainable aquaculture industry 

Shah M.R., Lutzu G.A., Alam A., Sarker P., Kabir Chowdhury M.A., Parsaeimehr A., Liang Y.,  
Daroch M. 

Conference Paper 

Due to the rapid global expansion of the aquaculture industry, access to key feedstuffs (fishmeal 
and fish oil) is becoming increasingly limited because of the finite resources available for wild fish 
harvesting. This has resulted in other sources of feedstuffs being investigated, namely plant origin 
substitutes for fishmeal and fish oil for aquafeed. Conventional land-based crops have been favored 
for some applications as substitutes for a portion of the fishmeal, but they can result in changes in 
the nutritional quality of the fish produced. Microalgae can be regarded as a promising alternative 
that can replace fishmeal and fish oil and ensure sustainability standards in aquaculture. They have 
a potential for use in aquaculture as they are sources of protein, lipid, vitamins, minerals, pigments, 
etc. This comprehensive review summarizes the most important and recent developments of 
microalgae use as supplement or feed additive to replace fishmeal and fish oil for use in aquaculture. 
It also reflects the microalgal nutritional quality and digestibility of microalgae-based aquafeed. 
Simultaneously, safety and regulatory aspects of microalgae feed applications, major challenges on 
the use microalgae in aquafeed in commercial production, and future research and development 
perspective are also presented in a critical manner. This review will serve as a useful guide to present 
current status of knowledge and highlight key areas for future development of a microalgae-based 
aquafeed industry and overall development of a sustainable aquaculture industry. © 2017, Springer 
Science+Business Media B.V. 
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Modelo para Evaluar la Capacidad de Carga Turística y Fortalecer el Liderazgo 
de Ingenieros Conservacionistas 

Toriz G E., Aparicio P M., Ruiz L R. 
Conference Paper 

The growing touristic-recreational visit to the Protected Natural Areas (ANPs) is a world reality. In 
Mexico, tourism is one of the main economic activities that maintains close dependency 
relationships with the environment, however, at the planning level there is a clear postponement 
of environmental objectives compared to tourism. The concept of load capacity serves as an 
objective basis to define the sustainability of economic activities, which is why this research presents 
a model for assessing the carrying capacity of tourism in ANPs with the fundamental purpose of 
strengthening technical capacities and skills and of leadership of young engineering student 
conservationists, and of handing it over to government authorities for use as an analysis tool, which 
allows sustainable management in ANPs to not exceed the capacity of homeostasis and resilience 
due to tourism activity. Once the model was constructed, a group of students was handed over as a 
work instrument to solve problems of management and planning of recreation and tourism 
activities, taking care of the sustainable use of the resources of the ANPs under study. The results 
show a significant increase in the learning of students who work with the methodology proposed in 
this research compared to those who study the subject with the traditional methodology. © 2018 
Latin American and Caribbean Consortium of Engineering Institutions. All rights reserved. 
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Numerical simulation of formation of melt jets in melt-coolant interactions 

Contreras-Serna J., Schiaffino A., Krushnarao Kotteda V.M., García-Cuéllar A.J., Kumar V. 
Conference Paper 

Fragmentation of molten metal droplets is an important process in steam explosions caused by 
melt-coolant interactions. Ciccarelli and Frost (1994) found the formation of melt jets (or spikes) in 
hot melt drops immersed in water. In order to gain insight into this mechanism, they carried out 
experiments where melt jets were formed in a stratified water/liquid metal system with local 
generation of high-pressure vapor at the interface. This paper is dedicated to investigating how melt 
jets are formed in this mechanism when a stratified water/liquid metal system is analyzed. Also, a 
study of the most significant parameters in this process is performed. A 2D computational fluid 
dynamics (CFD) simulation is carried out using ANSYS Fluent software to study these phenomena by 
having water above hot liquid metal, a vapor film in between and a pressure pulse in the vapor film. 
The results show that the larger the pressure or density, the greater the melt jet length. In order to 
confirm this, deep neural network algorithm created by TensorFlow library was implemented to 
facilitate the understanding of the studied phenomena. The formation of melt jets observed in 
Ciccarelli and Frost's experiments is also observed in current simulation. Copyright © 2018 ASME 
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Obtention process of Omega - 3 and Omega - 6 though the  
salmon dehydration 

Espinosa-Garza G., De Jesús Loera-Hernández I., Antonyan N., Cárdenas-Barrón L.E.,  
Marbello-Castrejón M., Quintanar B., Sotelo-Solórzano J., Escobar-De-La-Torre A.,  

Fuentes-Valdés A. 
Conference Paper 

Currently, the demand of fish omega oils beats the supply, causing an elevation in the price of the 
product. This article presents an alternative economical method of cold dehydration of the salmon, 
with the intention of preserving its essential properties such as the index of Omega-3, particularly 
EPA and DHA. As a primary or raw material, salmon fillets cut transversally in portions that would 
favour the transfer of heat for a good dehydration were employed. The methodology of a new 
stabilizing process designed to maintain the nutritious properties of the raw material are presented. 
Likewise, the drying method consisting of the baking in four periods with a total duration of 72 
hours, varying the temperatures in a range of 40° C a 60° is presented. After being crushed, the final 
product becomes very fine salmon flour. The chromatographic analysis results performed on the 
fresh and the processed fish allowed to conclude that the product meets with the total benefits of 
Omega-3. An increase in Omega 3 acid was observed when compared to fresh salmon. The new 
drying method yields an alternative salmon sub-product of low cost with the advantage of giving 
the necessary daily recommended amount of essential fatty acid Omega 3. © 2018 Institute of 
Industrial Engineers (IIE). All rights reserved. 

Espinosa-Garza G., De Jesús Loera-Hernández I., Antonyan N., Cárdenas-Barrón L.E., Marbello-Castrejón M., Quintanar 
B., Sotelo-Solórzano J., Escobar-De-La-Torre A., Fuentes-Valdés A., (2018). Obtention process of Omega - 3 and Omega - 6 
though the salmon dehydration. Proceedings of: IISE Annual Conference and Expo 2018, pp. 77-82, Institute of Industrial 
and Systems Engineers, IISE.



OCT Biomarkers as Functional Outcome Predictors in Diabetic Macular 
Edema Treated with Dexamethasone Implant 

Zur D., Iglicki M., Busch C., Invernizzi A., Mariussi M., Loewenstein A., Busch C., Cebeci Z., 
Chhablani J.K., Chaikitmongkol V., Couturier A., Fraser-Bell S., Giancipoli E., Iglicki M., Invernizzi A., 

Laíns I., Loewenstein A., Lupidi M., Rehak M., Rodriguez P. 
Conference Paper 

Purpose: Identification and characterization of patients with diabetic macular edema (DME) are 
important for individualizing treatment and optimizing outcome. We investigated OCT biomarkers 
for DME treated by intravitreal dexamethasone (DEX) implant. Design: Multicenter, retrospective, 
observational cohort study. Participants: A total of 299 eyes from 284 patients treated with DEX 
implant for DME (naïve, n = 209; refractory, n = 90). Baseline best-corrected visual acuity (BCVA) 
was between 0.3 and 1.0 on a logarithm of minimum angle of resolution visual chart. Methods: The 
OCT scans previous to DEX implants were evaluated for submacular fluid, size and location of cystoid 
changes, inner segment-outer segment (IS-OS) continuity, quantity and location of hyperreflective 
foci (HRF), vitreomacular interface abnormalities, and epiretinal membrane. The BCVA and central 
macular thickness were recorded at baseline and at 1, 2, and 4 months after treatment with DEX 
implants. Correlations between OCT measures and visual outcome were analyzed using the 
generalized estimating equations procedure. Main Outcome Measures: The correlation between 
spectral-domain (SD) OCT measures at baseline and BCVA response (mean change from baseline; 
categorized improvement [<5, 5–9, or ≥10; Early Treatment Diabetic Retinopathy Study letters] in 
BCVA) after treatment with a DEX implant. Results: The presence of subretinal fluid (odds ratio [OR], 
1.98; 95% confidence interval [CI], 1.23–3.20; P = 0.01), absence of HRF (OR, 3.66; 95% CI, 1.40–
9.62; P = 0.01), and integrity of the IS-OS layer (OR, 2.09; 95% CI, 1.30–3.37; P = 0.003) were all 
predictive of better visual outcome after treatment with DEX implants. Although eyes with naïve 
DME gained more vision than refractory eyes (P < 0.001), the predictive value of OCT findings did 
not differ according to this classification. Conclusions: Spectral-domain OCT is useful in identifying 
various imaging findings in DME. Among eyes with DME, those with submacular fluid, no HRF, and 
a continuous IS-OS layer responded better to DEX implants than those without these features. These 
findings call for further study of combinations of OCT and metabolic biomarkers. © 2017 American 
Academy of Ophthalmology 
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On monte carlo and quasi-monte carlo for matrix computations 

Alexandrov V., Davila D., Esquivel-Flores O., Karaivanova A., Gurov T., Atanassov E. 
Conference Paper 

This paper focuses on minimizing further the communications in Monte Carlo methods for Linear 
Algebra and thus improving the overall performance. The focus is on producing set of small number 
of covering Markov chains which are much longer that the usually produced ones. This approach 
allows a very efficient communication pattern that enables to transmit the sampled portion of the 
matrix in parallel case. The approach is further applied to quasi-Monte Carlo. A comparison of the 
efficiency of the new approach in case of Sparse Approximate Matrix Inversion and hybrid Monte 
Carlo and quasi-Monte Carlo methods for solving Systems of Linear Algebraic Equations is carried 
out. Experimental results showing the efficiency of our approach on a set of test matrices are 
presented. The numerical experiments have been executed on the MareNostrum III supercomputer 
at the Barcelona Supercomputing Center (BSC) and on the Avitohol supercomputer at the Institute 
of Information and Communication Technologies (IICT). © Springer International Publishing AG 
2018. 
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On Parametric Uncertainty in Dynamically Perturbed Sliding Mode  
Controlled Systems 

Rosales A., Ibarra L., Fridman L., Shtessel Y., Ponce P., Molina A. 
Conference Paper 

The unmodeled dynamics inside an SMC control loop such as actuators, sensors, time-delays, etc., 
dynamically perturb their close-loop response, inducing chattering. Dynamically perturbed SMC 
systems have been widely analyzed in the frequency domain via the Describing Function (DF), 
Tzypkin method, Locus of a Perturbed Relay System (LPRS), and others, that require a linear 
representation of the plant (usually given as a transfer function) to later estimate the resulting 
chattering parameters. However, if parametric variation/uncertainty is present, a unique value of 
the chattering parameters cannot be guaranteed. In this paper, a method to analyze dynamically 
perturbed SMC with parametric uncertainty is presented. Parametric uncertainty is addressed as a 
family of interval second-order transfer functions, formed by cascading a first-order actuator with a 
plant with relative-degree of one. The proposed method identifies (in closed-form) the member 
system among the interval, corresponding with the marginal chattering parameters. Hence, leading 
to the worst-case condition for the whole systems' family and enabling direct design criteria. 
Analytic and simulated examples to validate the proposed methods are presented. © 2018 IEEE. 
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On the future of project management innovation: A call for discussion 
towards project management 2030 

Bierwolf R., Romero D., Pelk H., Stettina C.J. 
Conference Paper 

Rethinking Project Management (PM)∗ has been a recurring theme for some time [1]-[9]. In context 
of the current era of Digital Transformation, which is also referred to as the time of VUCA (Volatile, 
Uncertain, Complex and Ambiguous) it seems fair to assess if the current PM curricula match the 
needs of the market, both public and private. Professional bodies like IPMA† and PMI‡ similarly re-
assess such which then leads to new editions of their standards to emerge. The current paper 
provides a short overview of the current developments of the profession. As well, it identifies 
related recent, current and ongoing research addressing similar questions regarding the success 
chances and rates of projects in light of the use and application of various PM methods. It aims to 
propose a new approach to learn using 'Research through Project Management' (RtPM). 
Understanding the impact PM can have on the manner in which products, services, processes and 
systems are being developed, and the manner in which PM is performed. The authors propose the 
profession of PM will need to develop itself different from the way it has been conducted to-date 
and refer to it as 'Towards Project Management 2030', having the profession develop itself in a much 
more continuous manner. The paper ends with suggesting how to organize such ongoing research 
on, learning of and adoption by PM in practice embracing lifelong learning. © 2017 IEEE. 
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On the role of efficient cogeneration for meeting Mexico's clean energy goals 

Llamas A., Probst O. 
Conference Paper 

Cogeneration, or Combined Heat and Power, is generally recognized as a set of technologies 
contributing to the more efficient use of fossil fuels. After the energy reform in Mexico, efficient 
cogeneration plants can generate and trade Clean Energy Certificates, to the extent a certain 
efficiency threshold is exceeded. According to official planning documents, a significant fraction of 
Mexico's targeted clean power production is expected to come from efficient cogeneration; this 
assumption is critically examined. The official methodology for determining clean power 
contributions from cogeneration is studied in detail, and the expected clean electricity fractions for 
several case studies are calculated. The efficiency figures determined in this step are then combined 
with an assessment of the potential for cogeneration in Mexico, the current installed cogeneration 
capacity, and the official growth figures, in order to estimate the expected clean power contribution 
from efficient cogeneration through 2030. Since the clean power fraction from cogeneration is 
determined through an accounting procedure it is potentially prone to data mishandling or even 
manipulation. It is concluded that significant possibilities for accounting failures exist and that 
efficient cogeneration plants generating Clean Energy Certificates should be equipped with a 
continuous monitoring system to ensure correct accounting. © 2017 Elsevier Ltd 
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Open Innovation Laboratory for Rapid Realisation of Sensing, Smart and 
Sustainable Products: Motives, Concepts and Uses in Higher Education 

Molina Gutiérrez A., Miranda J., Chavarría D., Noguez J., Ramírez M., Macías M.E., López E.O., 
Bustamante M.R., Molina M., Ponce P., Cortés Serrano D., Ramírez J. 

Conference Paper 

Open Innovation is not a new concept and it is been actively used by different entities to cope with 
new challenges posed by the evolving society in business, science and education. However, for this 
last one seems to be poor documentation about how higher education institutions are dealing with 
it. It is evident that universities are applying concepts like Open Innovation Laboratories, however 
it is not clear the methodologies or resources they are using. Tecnologico de Monterrey recently 
created its own laboratory and in this article we present the motives, concepts and uses of it in the 
context of higher education. Different approaches are made, from the development of core 
competences concepts to the physical and virtual tools used in the lab. Two study cases are briefly 
presented in order to illuminate how external actors are collaborating with internal actors in an 
Open Innovation process. © 2018, IFIP International Federation for Information Processing. 
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Performance of self-starting control charts for autocorrelated data 

Garza-Venegas J.A., Tercero-Gómez V.G., Barraza-Barraza D., Castagliola P. 
Conference Paper 

Under the Statistical Process Monitoring label, control charts are powerful tools to determine 
whether or not a process is under statistical control. Nevertheless, their power relies on the 
validation of the assumptions made in their design such as prior knowledge of the in-control 
parameters and independent data, which are seldom met in practice. Even though there are 
solutions to overcome these issues, they have been applied apart: the self-starting control charts 
(SSCC) were used when parameters are unknown in order to avoid the necessity of large Phase I 
samples while residuals control charts have been used for autocorrelated data considering time 
series models. In this study, we connect these two approaches by considering self-starting control 
charts for monitoring the mean of stationary autoregressive processes of order 1, AR(1), under 
parameter estimation. The in-control performance of the Shewhart Q, CUSUM Q and EWMA Q 
control charts is evaluated by means of the average and standard deviation of the Average Run 
Length. With this study, it will be possible to determine if the self-starting methodology is a suitable 
approach for monitoring autocorrelated processes with estimated parameters. © 2018 Institute of 
Industrial Engineers (IIE). All rights reserved. 
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Personal training mechanisms to encourage participation  
in interactive cycling 

Osorio G. 
Conference Paper 

Prevention in health care and the promotion of well being are areas in which smart technology is 
making positive impact in our society. Video game developers and healthcare professionals are 
working together in the delivery of innovative applications not only aiming to assist treatments but 
prevention. This paper explores if we can enhance the interactive cycling experience by 
implementing personal training mechanisms in the interface design. Findings suggest receiving 
guidance from a virtual trainer while cycling can enhance the user experience by increasing 
perceptions of enjoyment, supporting self-confidence, and making exercise a more valuable activity. 
These perceptions increased even further when trainer mechanism was paired with fitness music. 
Personal training mechanisms in interactive cycling can elicit compelling and enjoyable experiences, 
which in turn it can increase users motivation to participate and complete exercise programmes. © 
ICST Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2018. 
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Plan of communication to obtain the bronze logistics certification  
in a beverage company 

Treviño-Elizondo B.L., Fraga-Martínez A.A., Muñoz-Rosas R., Chee-González C.A.,  
Ruiz-Cantisani M.I., Cárdenas-Barrón L.E. 

Conference Paper 

The issue of communicating the common goal for achieving the Bronze Logistics Certification in 2018 
is important for a beverage company, especially because it means a new organizational step, which 
significantly impacts the current recognition system. Accordingly, this project focuses on designing 
a Change Management Plan that defines specific activities for Driving System, Organization, Change 
Management and Pillars; likewise, that clarifies the role in which each member of the beverage 
company, from the Top Management to the Shop floor, can contribute to the scope of the 
certification. Given the need to generate a nationwide communication strategy, the results of the 
audit conducted by the beverage company last August, were reviewed in order to obtain a current 
overview and to identify the areas in which Logistics and Customer Service (LySC) department can 
improve. In the same way, the project maintains contact with other company to know the strategy 
they used to obtain their Silver Certification and the steps they followed later to maintain a 
motivational work culture. Here, a strategical benchmark was done between the ideas used by the 
other company and the ones LySC department had in order to identify valuable notions and 
thoughts to achieve the Bronze Logistics Certification. © 2018 Institute of Industrial Engineers (IIE). 
All rights reserved. 
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Pleurotus ostreatus in the decomposition of fibrous tissues for  
rumiants' feeding 

Espinosa-Garza G., De Jesús Loera-Hernández I., Antonyan N., Cárdenas-Barrón L.E.,  
Cano-Méndez D., García-Torres A., Robles-Páez D., Troncoso-Lozano R., Villarreal-Garza J.H. 

Conference Paper 

The waste products of the wood industries, particularly pine sawdust, represent a great potential 
source of dietary energy for ruminants. Even though the use of pine sawdust as part of a ruminant's 
diet represents an important environmental impact, studies on this subject are scarce. It is worth 
mentioning that pine sawdust is currently being used as a source of fiber in ovine diet. However, its 
digestion is limited due to its high lignin content. The objective of the present investigation consists 
in the design of a new treatment process for lignin degradation into pine sawdust through the use 
of the fungus Pleurotus ostreatus. From the results obtained, a new and sustainable food for the 
ruminants based on pine sawdust degraded beforehand is proposed. The experiments carried out 
showed significant elevation in the exploitation of the nutritious components of pine sawdust 
contained in the developed product due to the improvements in the digestive parameters of the 
ruminants. With the results obtained, besides the nutritional and environmental impact, a better 
control of the costs generated by the feeding of the ruminants is intended. This is due to the fact 
that pine sawdust does not suffer from production variation in comparison other consumables. © 
2018 Institute of Industrial Engineers (IIE). All rights reserved. 
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Poster: A matrix for analyzing projects in software engineering courses 

Marcos-Abed J. 
Conference Paper 

1 The careful selection of a project for Software Engineering courses is important from the point of 
view of the student, the teacher and the project user or client-if available. But, how do you 
determine whether to develop a complex fictional case, or a simple real-world project with a 
considerable amount of learning about the software lifecycle? How do you determine whether or 
not to develop a social project aimed at the community? In order to analyze project characteristics 
a framework was elaborated, based in a matrix with attributes found in different academic projects 
carried out over 10 years, and weighted according to certain criteria. It is expected that the result 
of this analysis will help professors choose the most appropriate software project to develop in class, 
depending on the characteristics of each project. © 2018 Author. 
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Post-Newtonian approximation of gravitational waves from the inspiral phase 

Antelis J.M., Hernández J.M., Moreno C. 
Conference Paper 

We review the post-Newtonian (PN) expansion for the relativistic correction to the motion of a 
binary system of black holes. Using the Newtonian formalism, we derive the orbital equations for 
the 2nd order PN corrections, considering small velocities and weak fields. From a wave equation 
obtained by the post-Newtonian approximation, we find the h + and h × polarization of the 
Gravitational Waves (GW) which could be detected by Laser Interferometer Gravitational 
Observatory (LIGO). © Published under licence by IOP Publishing Ltd. 
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Process planning guidelines in selective laser melting for the manufacturing 
of stainless steel parts 

Ramirez-Cedillo E., Sandoval-Robles J.A., Ruiz-Huerta L., Caballero-Ruiz A., Rodriguez C.A.,  
Siller H.R. 

Conference Paper 

Selective laser melting (SLM) is now, one of the most widespread Additive Manufacturing processes, 
due to presence in the market and known capabilities for the fabrication of mechanical components, 
with acceptable levels in geometrical accuracy, surface quality and mechanical properties. However, 
the metalworking industry is still skeptical for its full adoption in realistic production schemes, 
because of the lack of non-scholarly knowledge for calibrating process parameters among other 
technical barriers. In this work, several process planning guidelines are presented as a result of a 
SLM process calibration for a selected material (stainless steel 316L), with the intention of 
contributing in process parameters selection in net shape manufacturing. In order to conceive a 
proper set of guidelines for selective laser melting set up, several parameters were taken into 
account such as point distance, hatch distance, exposure time among others, with the aim of 
obtaining appropriate surface quality and good mechanical tensile behavior. Parts were obtained 
with good surface quality, presenting stable and well-defined weld lines and low presence of 
partially sintered particles adhered to the surface. After the application of the methodology, top 
and lateral surface roughness were improved, reaching values of Ra 5.81 and 9.61 μm respectively. 
In addition, good mechanical properties were obtained, of up to 500 MPa of ultimate tensile 
strength and 400 MPa of yield stress, comparable to the properties of sintered stainless steels alloys 
studied in previous works. © 2018 The Author(s). 
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Process-Monitoring-for-Quality - Big Models 

Escobar C.A., Abell J.A., Hernández-De-Menéndez M., Morales-Menendez R. 
Conference Paper 

Process Monitoring for Quality (PMQ) is a big data-driven quality philosophy aimed at defect 
detection (through binary classification) and empirical knowledge discovery. It was originally 
developed to solve a complex manufacturing quality problem. It is founded on Big Models, a 
predictive modeling paradigm based on machine learning, statistics and optimization, that includes 
a learning aspect that requires many models to be developed to find the final model. When dealing 
with big data, the data structure is not known in advance; therefore, there is no a priori distinction 
between learning algorithms, and a plethora of options to choose from. The learning scheme of Big 
Models is described, which is based on several well known learning algorithms with the capacity to 
effectively solve a wide spectrum of binary classification problems. The main challenges of 
manufacturing pattern recognition problems are discussed and addressed to provide a strong 
foundation to the Big Models learning paradigm. Finally, two defect detection case studies are 
presented with highly unbalanced data derived from real manufacturing systems to validate the 
proposal. © 2018 General Motors. 
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Production of nopal-based biogas 

Espinosa-Garza G., De Jesús Loera-Hernández I., Antonyan N., Cárdenas-Barrón L.E.,  
Villanueva-Vega V., Balderas-Espino Barros M., Conde-Rodríguez C., Díaz-Meraz C., Ayora-Peón R.,  

Pérez-Suazo A. 
Conference Paper 

This research work presents an analysis of the possibilities to increase cactus biodegrability in a 
mixture with other types of biodegradable substances that can be degraded in a biodigestor. Based 
on the results obtained, the optimal amounts of biomass of the cactus Opuntia ficus, cow manure 
and water to generate biogas in the most efficient manner were determined. The prototype of the 
biodigestor designed based on the results obtained was approved by a Mexican company of the 
agricultural sector. The materials used for the fabrication of the biodigestor have a duration of 15 
years. The viability studies performed showed high performance of the mixture used in the 
biodigestor. The technology used and the low maintenance cost makes the project economic for its 
sustainable use and demonstrates its competiveness to be expanded for use in small and medium 
businesses. A comparative analysis of the production of biogas between the different types of 
entries that the biodigestor can have is presented. The biodigestor designed is capable of producing 
methane (CH4) in a cheap and optimum way, taking advantage of the waste. Because it is isolated 
and completely closed off, it allows the decomposition process to be faster and more efficient. © 
2018 Institute of Industrial Engineers (IIE). All rights reserved. 
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Proposal of virtual and augmented reality supported by a data structure for 
giving tracing to chronic diseases treatments. Case: DM2 

Neira-Tovar L., Escobar Cavazos J.A., Lozano Carrasco J.A., Barrera-Aldana S. 
Conference Paper 

Diabetes is a disease that affects a large part of the global population and it is one of the leading 
death causes in the world. In Mexico, last years has been seen the biggest number of children with 
this sickness, conscience is needed to prevent it, and are required as well ideal tools to fight it. 
Actually, some efforts had been made with information technologies to help people cope with their 
daily life, including virtual reality (VR) as support in some physical coordination treatments. The 
objective of this work in progress, is to propose a development of a product through VR techniques, 
basically a videogame supported by a data structure looking for smart integration specially designed 
to control this disease, motivate physical activity and improve body coordination, using immersion 
techniques, attractive and fun way. Tracking will done by the use of a proposal intelligent database 
structure to collect the produced data that will be use to improve the treatment trace. © ICST 
Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2018. 
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Quadratic buck-boost converter with positive output-voltage and continuous 
input-current 

Rosas-Caro J.C., Sanchez V.M., Valdez-Resendiz J.E., Mayo-Maldonado J.C., Beltran-Carbajal F., 
Valderrabano-Gonzalez A. 

Conference Paper 

Electrical power processing is an essential component of renewable energy sources such as PV 
panels and fuel cells conversion systems. The first stage of power conditioning usually consists of a 
DC-DC converter that enables a suitable DC bus voltage for a load feeder-or grid-tie-inverter. 
Motivated by the current needs in power conditioning of PEMFC systems, we propose a new power 
electronics converter. The proposed topology has a quadratic buck-boost voltage gain which allows 
a wide range of input voltages, providing a fixed output voltage with additional compelling features 
such as the circumvention of: the use of transformers, coupled inductors or extreme duty cycles. 
Moreover, the input current of the proposed converter is continuous and its output voltage is 
positive with respect to the input one, which is in sharp contrast with respect to other buck-boost 
topologies whose output voltages are in general negative. The main principles, steady-state analysis, 
and a small-signal model for the proposed circuit operating in continuous conduction mode (CCM) 
are presented in detail. Simulation and experimental results are provided to validate the theoretical 
analysis. © 2018 IEEE. 
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Recognizing motor imagery tasks using deep multi-layer perceptrons 

Arce F., Zamora E., Hernández G., Antelis J.M., Sossa H. 
Conference Paper 

A brain-computer interface provides individuals with a way to control a computer. However, most 
of these interfaces remain mostly utilized in research laboratories due to the absence of certainty 
and accuracy in the proposed systems. In this work, we acquired our own dataset from seven able-
bodied subjects and used Deep Multi-Layer Perceptrons to classify motor imagery encephalography 
signals into binary (Rest vs Imagined and Left vs Right) and ternary classes (Rest vs Left vs Right). 
These Deep Multi-Layer Perceptrons were fed with power spectral features computed with the 
Welch’s averaged modified periodogram method. The proposed architectures outperformed the 
accuracy achieved by the state-of-the-art for classifying motor imagery bioelectrical brain signals 
obtaining 88.03%, 85.92% and 79.82%, respectively, and an enhancement of 11.68% on average 
over the commonly used Support Vector Machines. © Springer International Publishing AG, part of 
Springer Nature 2018. 

Arce F., Zamora E., Hernández G., Antelis J.M., Sossa H., (2018). Recognizing motor imagery tasks using deep multi-layer 
perceptrons. Proceedings of: Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial 
Intelligence and Lecture Notes in Bioinformatics), Vol. 10935 LNAI, pp. 468-482, Springer Verlag, ISBN: 9783319961323.



Role of reactive oxygen species and ethylene as signaling molecules for the 
wound-induced biosynthesis of glucosinolates in broccoli  

(Brassica oleracea L. ‘Italica’) 

Torres-Contreras A.M., González-Agüero M., Cisneros-Zevallos L., Jacobo-Velázquez D.A. 
Conference Paper 

Broccoli is an excellent source of glucosinolates (GS), which are bioactive compounds with 
chemopreventive properties. Therefore, it is relevant to find postharvest treatments that allow their 
accumulation. Broccoli under wounding stress accumulates GS. Stress signaling molecules such as 
reactive oxygen species (ROS) and ethylene (ET) are involved on the activation of defense genes. 
However, their specific role in GS synthesis as a response to wounding stress has not been 
elucidated. In the present project, diphenyleneiodonium (DPI, inhibitor of ROS biosynthesis) and 1-
methylciclopropane (1-MCP, blocker of ethylene action) were added to wounded broccoli (florets 
cut into four even pieces), in order to determine the role and interaction of ROS and ET signaling 
molecules in the wound-induced biosynthesis of GS. Wounded broccoli florets with and without ROS 
and ET inhibitors were incubated for 24 h at 20°C, and their GS profiles were determined by HPLC-
DAD-ESI-MSn. Results indicated that wounding stress induced an increase of ~490% in total GS. ROS 
and ET showed to have a different role in the biosynthesis of individual GS. For instance, wounding 
stress induced the synthesis of 4-hidroxyglucobrassicin and neoglucobrassicin about ~4200 and 
~1300%, respectively. However, blocking ET reduced neoglucobrassicin increment to ~280%. 
Meanwhile ROS inhibition resulted on the complete repression of 4-hidroxyglucobrassicin, 
glucobrassicin and neoglucobrassicin biosynthesis. In conclusion, results showed that ROS play a 
crucial role in the wound-induced biosynthesis of indole GS, whereas ET is specially involved on 
inducing neoglucobrassicin and 4-hidroxy-glucobrassin accumulation. © 2018 International Society 
for Horticultural Science. All rights reserved. 
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Scene recognition for indoor localization of mobile robots using deep CNN 

Wozniak P., Afrisal H., Esparza R.G., Kwolek B. 
Conference Paper 

In this paper we propose a deep neural network based algorithm for indoor place recognition. It 
uses transfer learning to retrain VGG-F, a pretrained convolutional neural network to classify places 
on images acquired by a humanoid robot. The network has been trained as well as evaluated on a 
dataset consisting of 8000 images, which were recorded in sixteen rooms. The dataset is freely 
accessed from our website. We demonstrated experimentally that the proposed algorithm 
considerably outperforms BoW algorithms, which are frequently used in loop-closure. It also 
outperforms an algorithm in which features extracted by FC-6 layer of the VGG-F are classified by a 
linear SVM. © Springer Nature Switzerland AG 2018. 
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Selection of entropy-measure parameters for force plate-based human 
balance evaluation 

Montesinos L., Castaldo R., Pecchia L. 
Conference Paper 

Human balance is commonly evaluated through the center of pressure (COP) displacement 
measured with a force plate, producing 2D time-series that represent COP trajectories in the 
anteroposterior and mediolateral directions. Entropy measures have been previously used to 
quantify the regularity of those time-series in different groups and/or experimental conditions. 
However, these measures are computed using multiple input parameters, the selection of which 
has been scarcely investigated within this context. This study aimed to investigate the behavior of 
COP time-series entropy measures using different parameters values, in order to inform their 
selection. Specifically, we investigated Approximate Entropy (ApEn) and Sample Entropy (SampEn), 
which are very sensitive to their input parameters: m (embedding dimension), r (tolerance) and N 
(length of data). A dataset containing COP time-series for 159 subjects with no physical disabilities 
was used. As a case study, subjects were grouped in young adults (age < 60, n = 85), and older adults 
(age ≥ 60) with (n = 18) and without (n = 56) history of falls. ApEn and SampEn were computed for 
m = {2, 3} and r = {0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5} with a fixed data length (N = 1200 
points). ApEn and SampEn values were compared between groups using one-way ANOVA. Our 
results suggest that ApEn and SampEn are able to discriminate with ease between young and older 
adults for a wide range of m and r values. However, the selection becomes critical for the 
discrimination between non-fallers and fallers. An m = 2 and r = {0.4, 0.45} are suggested in this 
case. © Springer Nature Singapore Pte Ltd. 2019. 
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Self-organizing maps for motor tasks recognition from electrical brain signals 

Orjuela-Cañón A.D., Renteria-Meza O., Hernández L.G., Ruíz-Olaya A.F., Cerquera A., Antelis J.M. 
Conference Paper 

Recently, there has been a relevant progress and interest for brain–computer interface (BCI) 
technology as a potential channel of communication and control for the motor disabled, including 
post-stroke and spinal cord injury patients. Different mental tasks, including motor imagery, 
generate changes in the electro-physiological signals of the brain, which could be registered in a 
non-invasive way using electroencephalography (EEG). The success of the mental motor imagery 
classification depends on the choice of features used to characterize the raw EEG signals, and of the 
adequate classifier. As a novel alternative to recognize motor imagery tasks for EEG-based BCI, this 
work proposes the use of self-organized maps (SOM) for the classification stage. To do so, it was 
carried out an experiment aiming to predict three-class motor tasks (rest versus left motor imagery 
versus right motor imagery) utilizing spectral power-based features of recorded EEG signals. Three 
different pattern recognition algorithms were applied, supervised SOM, SOM+k-means and k-
means, to classify the data offline. Best results were obtained with the SOM trained in a supervised 
way, where the mean of the performance was 77% with a maximum of 85% for all classes. Results 
indicate potential application for the development of BCIs systems. © Springer International 
Publishing AG, part of Springer Nature 2018. 
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Service recovery model based on the fulfillment of the value promise 

Alfaro M. 
Conference Paper 

This research represents a quantitative correlational study to identify the relationship or degree of 
association that takes place when concepts of service recovery and degree of compliance, as related 
to the value proposition of an organization or company, in this case, restaurants in the city of 
Querétaro, México. During the study, these two variables will be measured and their links will be 
quantified, analyzed and established, and hypotheses derived from the theoretical framework will 
be proved. The main utility of correlational studies is to learn how a concept or a variable can behave 
in respect to behavior of other related variables. Particularly, we aim to understand the relationship 
between service recovery and value proposition to enable predictions and quantify the relations 
between both variables. © Springer International Publishing AG 2018. 
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Smooth differentiator based on adaptive sliding mode control for a 
quadrotor Micro Air Vehicle 

Cantu R., Castaneda H. 
Conference Paper 

The design of a flight control for a micro air vehicle type quadrotor is presented. The control scheme 
is based on a smooth differentiator combined with an adaptive sliding mode controller. The 
observer provides a smooth and accurate estimation of the full state from partial measurements of 
state in spite of noise. The adaptive controller guarantee tracking of the desired trajectories against 
external perturbations. Thus, it can get a smooth measurement helping to adequately calculate the 
control law and adaptive gains of the controller allows to use a minimal gain sufficiently to keep the 
sliding mode, but large enough to reject perturbation as they appear. The methodology shows the 
effectiveness and performance via numerical simulations. © 2018 IEEE. 
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Softbots supporting the operator 4.0 at smart factory environments 

Rabelo R.J., Romero D., Zambiasi S.P. 
Conference Paper 

This paper investigates how software robots, also known as softbots, can support the Operator 4.0 
in smart factory environments, helping in the interfacing between smart machines and computer 
information systems with the aims of supporting the Operator 4.0 in different tasks at the shop 
floor. The work uses a reference framework called ARISA, which allows the derivation of softbots 
for given domains. An experimental setup and its results are presented in a testing scenario of a 
softbot to support the Operator 4.0 concept. © 2018, IFIP International Federation for Information 
Processing. 
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Solution of the portfolio optimization model as a fuzzy bilevel  
programming problem 

Kalashnikov V., Kalashnykova N., Flores-Muñiz J.G. 
Conference Paper 

In this chapter, we consider a mixed-integer bilevel linear programming problem with one 
parameter in the right-hand side of the constraints in the lower level (or, the follower’s) problem. 
Motivated by an application to the fuzzy portfolio optimization model, we consider a particular case 
that consists in maximizing the investor’s expected return. The functions are linear at both the upper 
and lower levels, and the proposed algorithm is based upon an approximation of the optimal value 
function using the branch-and-bound method. Therefore, at every node of this tree-type structure, 
we apply a new branch-and-bound procedure to deal with the integrity restriction. © Springer 
International Publishing AG, part of Springer Nature 2018. 
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Spatial coherence properties of digitally generated partially coherent  
vortex beams 

Yepiz A., Brubeck P., Perez-Garcia B., Hernandez-Aranda R.I. 
Conference Paper 

We study the spatial coherence properties of partially coherent vortex beams. The mathematical 
model employed for the generation and control of the spatially partially coherent beam is based on 
a statistical model, in which the field is constructed from the incoherent superposition of an 
ensemble of individual vortices carrying topological charges of different values and handedness. 
Results show that if the ensemble from which the partially coherent vortex is generated consists of 
a mixed composition of individual vortices it is not always possible to determine its topological 
charge unambiguously. © 2018 SPIE. 
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Statistical and Multivariate Analysis Applied to a Database of Patients with 
Type-2 Diabetes 

Canales D., Hernandez-Gress N., Akella R., Perez I. 
Conference Paper 

The prevalence of type 2 Diabetes Mellitus (T2DM) has reached critical proportions globally over 
the past few years. Diabetes can cause devastating personal suffering and its treatment represents 
a major economic burden for every country around the world. To property guide effective actions 
and measures, the present study aims to examine the profile of the diabetic population in Mexico. 
We used the Karhunen-Loève transform which is a form of principal component analysis, to identify 
the factors that contribute to T2DM. The results revealed a unique profile of patients who cannot 
control this disease. Results also demonstrated that compared to young patients, old patients tend 
to have better glycemic control. Statistical analysis reveals patient profiles and their health results 
and identify the variables that measure overlapping health issues as reported in the database (i.e. 
collinearity). © 2018, Springer International Publishing AG, part of Springer Nature. 
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STEM-oriented students perception of the relevance of physics 

Zavala G., Dominguez A. 
Conference Paper 

We present initial findings from an ongoing project regarding the factors that influence secondary 
and high school students to pursue a professional engineering career. In this article, we offer data 
from the analysis of a questionnaire administered to high school students who participated in a 
STEM competition. The review of the information gathered with these students is particularly critical 
in our main project since these students have a strong orientation toward STEM. Students had a 
choice to participate in up to two subjects out of five available: physics, mathematics, biology, 
chemistry and computer science. We administered a science and technology questionnaire and 657 
students out of 721 who participated in the competition responded. The survey included 13 
questions in a Likert scale regarding self-efficacy and perception of the importance of the subjects 
presented. In the first section of the questionnaire, students responded to queries that assess 
physics, biology, chemistry, mathematics and computer science self-efficacy. In the second section 
of the survey, students answered questions that determine their perception of the importance of 
physics, biology, chemistry, mathematics, and computer science on their current studies and their 
future professional career. This report contrasts self-efficacy and perception of the importance of 
physics between students who chose physics as the subject in their competition and those who 
chose a different STEM subject. The analysis presents the differences between students who are 
more exact science-oriented, i.e., mathematics and computer science, and those who are more 
natural science-oriented, i.e., chemistry and biology. © American Society for Engineering Education, 
2018. 
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Stokes and Jones matrix polarimetry based on geometric phase 
measurements 

Melendez-Montoya I., Gonzalez-Hernandez D.L., De-Luna-Pamanes A., Lopez-Mago D. 
Conference Paper 

We present a polarimetry method based on measurement of the geometric phase. We implement 
a dual-path Mach-Zehnder interferometer to measure the geometric phase introduced by 
polarization optics composed of retarders. The method can be used either to determine a 
polarization state of light or to measure the Jones matrix of retarders and polarization elements. © 
2018 SPIE. 
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Student learning thru multidisciplinary teams in designing standard process 

Lazo-Quintanilla G.S., Cárdenas-Barrón L.E., Aceves-Campos N., García-Reyes H. 
Conference Paper 

Tecnológico de Monterrey has an educational model named “Tec21”. Within of this educational 
model there exists “Semana i” which consists in that all students of Tecnológico Monterrey system 
work a whole week in solving real problems inside of companies and organizations. The event 
“Semana i” occurs during a week of September. This year a national organization requested to do a 
standardized process for remodeling and equipping of retail stores. For this project, 105 students 
from different disciplines were involved in a process of consulting for this organization. The students 
worked 8 hours daily from Monday to Friday with the challenge of solving a real problem for a 
company. These students are from several campuses of Tecnológico de Monterrey which are 
located in six different cities. The standardized process for remodeling and equipping of retail stores 
was proposed to managers the last day in the afternoon. This paper describes the activities that the 
students have performed in these 5 days in each campus: a diagnosis of the current situation of the 
process in each city, presentation of the results of all the cities and the design of the process 
standardized to a level national. © 2018 Institute of Industrial Engineers (IIE). All rights reserved. 
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Students learn and develop competences through challenge  
and real problems 

Lazo-Quintanilla G.S., Aceves-Campos N., Ruiz-Cantisani M.I., Dieck-Assad M.E.,  
Cárdenas-Barrón L.E. 

Conference Paper 

Tecnológico de Monterrey in its 2020 strategic plan established the “Modelo Tec 21” as one of its 
priorities. This is a teaching-learning model where one of its objectives is to provide the students 
the opportunity to learn content and knowledge when they are facing real situations, allow them to 
develop competences. This is possible because students live challenging experiences linked to 
organizations. “Semestre i” is a part of “Modelo Tec 21” model where students develop and 
strengthen competences through experiential learning, facing some challenges in a learning 
environment created by the educational institution, teachers and the company as an educator 
partner, during an academic semester. During 2017, students and professors (Industrial Engineering 
and Information Systems area) participated in “Semestre i”. The experiential learning consisted of 
the resolution of challenges oriented to the improvement of processes in different organizations. 
The results of “Semestre i” where students learn in a real situation are gratifying and generate high 
motivation in both teachers and students. It is clear the development of disciplinary and transversal 
competences necessary for their profession. This paper describes activities that students have done, 
as well as the opinions of students, teachers and educator partners of this experiential learning. © 
2018 Institute of Industrial Engineers (IIE). All rights reserved. 

Lazo-Quintanilla G.S., Aceves-Campos N., Ruiz-Cantisani M.I., Dieck-Assad M.E., Cárdenas-Barrón L.E., (2018). Students 
learn and develop competences through challenge and real problems. Proceedings of: IISE Annual Conference and Expo 
2018, pp. 1421-1426, Institute of Industrial and Systems Engineers, IISE.



Study of the fabrication of AISI 316L microneedle arrays 

García-López E., Siller H.R., Rodríguez C.A. 
Conference Paper 

Microneedles are an alternative to deliver chemical compounds through the skin for the treatment 
of several health conditions. In this work, a micro milling process was used to manufacture AISI 316L 
stainless steel needles arrays with a conical geometry (i.e., a base diameter and height of 1 mm by 
1 mm, respectively). An analysis of tool wear on ball nose micro end milling tools with a diameter of 
~200 μm was performed to evaluate the use of lubricant in the manufacture of those conical 
surfaces. A tool diameter reduction of 6% and 8% was obtained in dry cutting and wet cutting, after 
the manufacture of 9 and 54 needles respectively. Geometrical features on the needle tip resulted 
more affected in dry cutting regime compared with the wet treatment. A maximum needle tip 
diameter of 188 μm was reported on dry cutting versus values lower than 30 μm using wet regime. 
The results indicate that surface roughness increases after machining 36 and 9 needles in wet 
cutting regime and dry cutting treatment, respectively. However tool breakage occurs after milling 
12 needles in dry cutting. A cost analysis shows that the micro milling approach is a competitive 
method for prototyping of microneedle arrays. © 2018 Elsevier B.V. All rights reserved. 
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System Design to take advantage of the heat in the glass industry 

Espinosa-Garza G., De Jesús Loera-Hernández I., Antonyan N., Cárdenas-Barrón L.E.,  
Echávez-Navarro R., González-Villanueva A., De La Garza-Vidaurri V., Royo-Domenzain A., 

Sada-Salum I. 
Conference Paper 

One of the big problems that impact the glass industries is the loss of energy produced by ovens and 
other devices. The necessary energy for glass fusion makes up more than 75% of the energy 
consumed in the manufacturing process. The choice of the techniques that allow to reduce the 
energy consumption or to take advantage of the energy already generated is of vital importance to 
maintain a competitive advantage of the enterprises. This investigation presents the prototype 
developed for the transportation and recovery of thermic energy generated by the ovens of the 
traditional glass industry. The proposed technology is based in the use of heat exchangers and 
accumulators that are able to resist high temperature and big amounts of gas with the aim of 
transporting the heat found in the chimney area to the area of further processing, instead of it being 
wasted. To recover the heat with the designed prototype, additional fuel is not necessary. To 
increase the conductivity of the heat exchangers, integrating layers of highly conductive and low-
density materials is proposed. Another important result of this research is to ascertain the existence 
of diverse possibilities of reusing the recovered energy in the different industrial processes. © 2018 
Institute of Industrial Engineers (IIE). All rights reserved. 
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Tailoring instances of the 1d bin packing problem for assessing strengths  
and weaknesses of its solvers 

Amaya I., Ortiz-Bayliss J.C., Conant-Pablos S.E., Terashima-Marín H., Coello Coello C.A. 
Conference Paper 

Solvers for different combinatorial optimization problems have evolved throughout the years. These 
can range from simple strategies such as basic heuristics, to advanced models such as metaheuristics 
and hyper-heuristics. Even so, the set of benchmark instances has remained almost unaltered. Thus, 
any analysis of solvers has been limited to assessing their performance under those scenarios. Even 
if this has been fruitful, we deem necessary to provide a tool that allows for a better study of each 
available solver. Because of that, in this paper we present a tool for assessing the strengths and 
weaknesses of different solvers, by tailoring a set of instances for each of them. We propose an 
evolutionary-based model and test our idea on four different basic heuristics for the 1D bin packing 
problem. This, however, does not limit the scope of our proposal, since it can be used in other 
domains and for other solvers with few changes. By pursuing an in-depth study of such tailored 
instances, more relevant knowledge about each solver can be derived. © 2018, Springer Nature 
Switzerland AG. 
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Technological impact on defect reduction: A quality management perspective 

Elizondo-Noriega A., Güemes-Castorena D., Tercero-Gómez V.G., Beruvides M.G. 
Conference Paper 

The current work aims to shed light on the effect of technology to reduce defects in manufacturing, 
via a systematic literature review in industrial robots, six-sigma, radio-frequency identification, 
design for six-sigma, and advanced manufacturing technologies. The systematic literature review is 
a technique to gather and analyze information from the literature to identify patterns that can 
provide guidance for future research. In this case, such technique makes visible the critical effects 
on reduction of defects and other direct and manufacturing related cost that occur as a 
consequence of new technology implementation. The current information on such effects is 
dispersed in a plethora of published works. Therefore, this paper aims to gather, analyze, and 
organize that information in a convenient fashion so it can be useful in future simulation-based 
studies. © 2018 Institute of Industrial Engineers (IIE). All rights reserved. 
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Territorial design optimization for business sales plan 

Hervert-Escobar L., Alexandrov V. 
Conference Paper 

A well designed territory enhances customer coverage, increases sales, fosters fair performance and 
rewards systems and lower travel cost. This paper considers a real life case study to design a sales 
territory for a business sales plan. The business plan consists in assigning the optimal quantity of 
sellers to a territory including the scheduling and routing plans for each seller. The problem is 
formulated as a combination of assignment, scheduling and routing optimization problems. The 
solution approach considers a meta-heuristic using stochastic iterative projection method for large 
systems. Several real life instances of different sizes were tested with stochastic data to represent 
raise/fall in the customers demand as well as the appearance/loss of customers. © Springer 
International Publishing AG 2018. 

Hervert-Escobar L., Alexandrov V., (2018). Territorial design optimization for business sales plan. Proceedings of: Lecture 
Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 
Bioinformatics), Vol. 10665 LNCS, pp. 275-282, Springer Verlag, ISBN: 9783319734408.



The identity of the protagonist in brain-computer interfaces: A user-centered 
design approach 

Mercado-Garcia V.R., Alonso-Valerdi L.M. 
Conference Paper 

The Brain-Computer Interface (BCI) community is slowly moving towards users' involvement at the 
development phases of their research. However, dimensions regarding end-user approach and 
interaction design are still overlooked in the community. In this paper we are proposing a way to 
look deeper in to the user for extracting the aspects from the context that could be vital for an 
efficient design. A total of 211 students of a higher education institution in Mexico were asked 
information about their social and technological context, activities and preferences on concepts 
related to BCIs. Departing from the given information, we sketched a virtual environment which 
could be used to replace classic interaction paradigms in order to appeal to a better 
contextualization of the task required for motor imagery (MI) control. Later, the approach was 
validated with opinions of 62 students. Results point towards a favorable reception of the VE 
approach in contrast to the classic arrow paradigm. It is noticed that skepticism towards BCI 
technology was noticeably present in the results of surveys which were applied at early stages. © 
2018 IEEE. 
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The impact of new technologies in design education 

González N.A.A., Suarez-Warden F., Milian H.N.Q., Hosseini S. 
Conference Paper 

Technology has made profound changes even in education. New educational trends include 
technology to facilitate the teaching-learning process. The design aims to develop solutions for the 
needs of the human being. The use of technology allows these solutions to be carried out effectively. 
Digital technology has been integrated into visual communication and new digital techniques have 
emerged for education. It is becoming easier to acquire software to create 2 dimensional (2D) and 
3 dimensional (3D) representations. However, this does not mean that by using pure technology 
effective designs are made, since it is essential to have knowledge of elements and principles of 
architecture and design in order to make a useful design. The objective of this article is to 
demonstrate that an educational design course equipped with digital technologies including 
Augmented Reality (AR), Virtual Reality (VR) and 3D printing can be proposed for the second-
semester students of architecture career to help them develop a better understanding of how 
different designs relate to the needs of the users. Copyright © (2015) by CAL-TEK S.r.l.All rights 
reserved. . All Rights Reserved. 
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The PACE experience: Global collaborative engineering course and global 
projects 

Orta P., Ramirez-Mendoza R.A., Ahuett-Graza H. 
Conference Paper 

Global engineering in design education is more important in this century and is a challenge for 
academic institutions. Industry-Academia relations are essential for student development. Two 
initiatives of collaboration related to the PACE program have been developed: The Global 
Collaboration Projects and the Global course. In this work, we present a project and course 
examples, tools related to communication in this type of projects. A discussion of results and a 
conclusion is presented with some ideas to take into consideration when developing collaborative 
courses to prepare the new engineers for the global market. © 2018 IEEE. 
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The PhD corner: TEEM 2018 Doctoral consortium 

García-Peñalvo F.J., García-Holgado A., Ramírez-Montoya M.S. 
Conference Paper 

The Doctoral Consortium track is one the most significant sessions of the TEEM Conference. It has 
been present from its first edition, and this conference was born with the aim of giving Ph.D. student 
the opportunity to show their research advances, make networking with other peers and know and 
discuss with senior researchers all over the world. This new edition, the sixth one, maintains the 
same principles but introduces new dynamics to make more fruitful the discussion and the 
interaction among participants. © 2018 Copyright is held by the owner/author(s). Publication rights 
licensed to ACM. 
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The resonant DC-DC multilevel boost converter 

Rosas-Caro J.C., Mayo-Maldonado J.C., Valdez-Resendiz J.E., Valderrabano-Gonzalez A. 
Conference Paper 

The dc-dc multilevel boost converter is a combination of a traditional boost converter with a diode-
capacitor voltage multiplier, it presents several advantages, such as: continuous input current, high 
voltage gains and low voltage stress in semiconductors, its main disadvantage is the spike type 
current between capacitors. This paper presents and analysis of an improved version of the 
multilevel boost converter, in which the charge interchange between capacitors is resonant-type, 
this is achieved by adding a small resonant inductor. Experimental results demonstrate the principle 
of the proposition. © 2018 IEEE. 
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Towards a disruptive active learning engineering education 

Ramirez-Mendoza R.A., Cruz-Matus L.A., Vazquez-Lepe E., Rios H., Cabeza-Azpiazu L., Siller H., 
Ahuett-Garza H., Orta-Castanon P. 

Conference Paper 

Challenge Based Learning has been proposed as a teaching-learning technique that helps students 
develop skills and competencies. A challenge exposes the students to the solution of problems 
under conditions far out of their comfort zone. A model for the deployment of this technique has 
been developed at Tecnologico de Monterrey. The model takes the student through a full semester 
project in an industrial environment. Specific course contents are taught in a modular way during 
the semester. The model has been labeled i Semester. This article describes some of the challenges 
of the implementation of the model. © 2018 IEEE. 
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Towards a full integration of physics and math concepts: The path  
full of traps 

Dominguez A., Hernandez-Armenta I., De La GarzaBecerra J.E. 
Conference Paper 

Both mathematics and physics concepts have been closely interrelated since their formal beginnings 
in ancient times. Moreover, from a historical perspective, it is possible to identify how physics 
advanced as more complex mathematical ideas were available. In fact, it is hard to separate them 
either in or outside a classroom. However, in the classroom there are many instances that the 
teaching of one subject obstructs or creates barriers for the other. After five years of teaching a 
physics and math integrated course for freshman undergraduate students, a series of 
inconsistencies have been identified between both subjects. These inconsistencies can be perceived 
as traps that create conflicts between the concepts, interfering with students' learning. The 
instructors teaching the integrated course are aware of those problems and they are authentically 
concerned about what to do to create awareness for these conflicts that make learning and 
understanding harder for students. Moreover, they have some suggestions as to what to do or how 
to address those inconsistencies, so the teaching and learning of both disciplines (physics and 
mathematics) is improved. In this study, the authors present some of these inconsistencies that 
arose while working in an integrated physics and mathematics course for first year undergraduate 
students (mostly kinematics and differential calculus). Some of the inconsistencies come from 
language, other from the framework of reference, and some others from the applications. As 
concluding remarks, the authors aim to provide some ways to alleviate that tension. The main 
objective is to have series of works focusing in the inconsistencies while searching for suggestions 
to mediate them and improve conceptual relationships that promote a better understanding for 
students. © American Society for Engineering Education, 2018. 
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Towards a smart manufacturing maturity model for SMEs (SM3E) 

Mittal S., Romero D., Wuest T. 
Conference Paper 

This paper proposes a new Smart Manufacturing Maturity Model for small and medium-sized 
Enterprises (SM3E). The SM3E maturity model supports SMEs during the challenging digital 
transformation journey and paradigm shift towards Smart Manufacturing and Industry 4.0 on three-
axis: (i) organizational dimensions, (ii) toolboxes, and (iii) maturity levels. The SM3E maturity model 
development was based on a literature and critical review as well as interviews conducted during 
industrial visits. During these visits, SME specific requirements were collected, assessed and taken 
into account during the development of the SM3E maturity model. Overall, an analysis of maturity 
levels, based on the working methods and toolboxes of our SM3E maturity model will help SMEs to 
progress towards Smart Manufacturing and Industry 4.0. © 2018, IFIP International Federation for 
Information Processing. 

Mittal S., Romero D., Wuest T., (2018). Towards a smart manufacturing maturity model for SMEs (SM3E). Proceedings of: 
IFIP Advances in Information and Communication Technology, Vol. 536, pp. 155-163, Springer New York LLC, ISBN: 
9783319997063.



Towards a smart manufacturing toolkit for SMEs 

Mittal S., Romero D., Wuest T. 
Conference Paper 

Technology, human and financial capitals will always be a significant constraint for manufacturing 
Small and Medium-sized Enterprises (SMEs). Keeping that in mind, this paper introduces a modular 
Smart Manufacturing (SM) Toolkit for SMEs as a set of technologies, methods, tools, and practices 
that can help manufacturing enterprises to increase their SM capabilities. The modular SM toolkit is 
composed of seven individual specialized toolboxes, which cover both technical and business 
management aspects of a successful digital transformation in a manufacturing SME. In addition, the 
various SME functions that can be supported with each individual toolbox are presented as well. 
The paper concludes with two short demonstration case studies as a means of an early validation 
mechanism for the SM toolkit in refinement. © IFIP International Federation for Information 
Processing 2018. 
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Towards digital lean cyber-physical production systems: Industry 4.0 
technologies as enablers of leaner production 

Powell D., Romero D., Gaiardelli P., Cimini C., Cavalieri S. 
Conference Paper 

Lean production emerged as an alternative way of organizing and managing manufacturing 
operations in the 1990s, following the close examination and promotion of the Toyota Production 
System as a better way of working. More recently, the advent of Industry 4.0 and its associated 
Cyber-Physical Production Systems has materialised novel ways of optimizing production 
operations. Though it is generally agreed that manufacturers should not neglect one of the 
aforementioned approaches in favour of the other, there remains uncertainty as to how Industry 
4.0 technologies should be integrated with existing lean production programmes. This paper 
presents an overview of both approaches, and provides an exploratory study that examines the 
integration of Lean and Industry 4.0 in practice. © 2018, IFIP International Federation for 
Information Processing. 
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Towards measuring the Water-Energy-Food Nexus: The Case of Latin America 
and the Caribbean Region 

Mahlknecht J., González-Bravo R. 
Conference Paper 

The Water-Energy-Food Nexus is a conceptual framework for analyzing and managing natural 
resources for life and sustainable development. It is well known that these three sectors are 
intrinsically related. Under this statement, this paper presents an actual overview of the current 
state of the water-energy-food nexus in Latin American and The Caribbean countries. The analysis 
presents the water, energy and food security index for each country. The proposed index comprises 
three key indicators per sector, considering availability, access, and stability of sector's resources. 
The obtained results show that all three sectors need more attention for future development, 
especially in the Caribbean countries. © 2018 The Authors. Published by Elsevier Ltd. 
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Tracking and managing TPM teams in a beverage company 

Treviño-Elizondo B.L., Fraga-Martínez A.A., Muñoz-Rosas R., Lazo-Quintanilla G.S.,  
Dieck-Assad M.E., Cárdenas-Barrón L.E. 

Conference Paper 

The issue of tracking TPM teams is a paramount in a beverage company, because it is limited to the 
knowledge of the progress of the projects inscribed in TPM champions league. This work aids to 
follow-up TPM teams by redefining the management of logistics and customer service department, 
which involves the definition of KPIs and the creation of a dashboard that allows tracking TPM teams 
at any time. Basically, this work develops a standardized Excel file that is downloaded and uploaded 
from the SharePoint platform, where people can ensure the registration and monitoring of TPM 
projects, which will be recognized. In this way, the updated databases give guidelines to the 
immediate visualization of the dashboard that reflects aspects of each TPM team, such as the 
percentage of participation by Pillar, Region, TPM Tool used; as well as, the visualization of the 
benefits achieved by category: economic savings, percentage of reduction of accidents, etc. With 
this, it is possible to follow-up projects to their completion for an OTIF (On Time, In Full) status, and 
also, to identify those teams with the greatest impact in order to communicate the best practices 
and carry out horizontal expansions of them in other plants nationally. © 2018 Institute of Industrial 
Engineers (IIE). All rights reserved. 
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Transfering Software Form Univesities to Industries: A Case Study ICTL 

Ponce P., Molina A. 
Conference Paper 

To develop digital control systems (software) is a very attractive idea for solving industrial control 
problems because the required budget for designing it could be lower than designing hardware for 
control systems; thus, several universities in Mexico are interested in developing digital control 
Toolkits that can be deployed in commercial platforms. Moreover, some industries need to improve 
their conventional control systems, so intelligent control systems are an excellent opportunity for 
being implemented as industrial solutions. However, when this software is transferred from 
universities to the industry sector, some considerations must be considered to avoid complications 
during the technology transfer process. This paper shows how software for intelligent control 
systems based on LabVIEW (ICTL) was transfer to the industry as well as the main steps that were 
followed to attract a market sector in the industrial automation segment. Also, this paper illustrates 
some experiences that were learned during the transferring process at Tecnologico de Monterrey 
in Mexico. © 2018 IEEE. 
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IEEE International Conference on Engineering, Technology and Innovation, ICE/ITMC 2018 - Proceedings, Institute of 
Electrical and Electronics Engineers Inc., ISBN: 9781538614693.



UAV-based Air Pollutant Source Localization Using Gradient  
and Probabilistic Methods 

Yungaicela-Naula N.M., Zhang Y., Garza-Castanon L.E., Minchala L.I. 
Conference Paper 

This work proposes an algorithm for air pollutant source localization using an Unmanned Aerial 
Vehicle (UAV). The algorithm combines a gradient-based search with a probabilistic method to 
localize the pollutant source. The design of the gradient-based search component is based on the 
simulated annealing metaheuristic and allows to trace the plume of pollutant. The probabilistic 
component contributes to generate a heuristic position of the source location, which is used by the 
gradient-based metaheuristic to navigate towards the source position, reducing the searching 
region at each sampling time. The proposed algorithm was tested in a simulated polluted 
environment. The results showed high effectiveness and robustness of the proposed strategy. © 
2018 IEEE. 

Yungaicela-Naula N.M., Zhang Y., Garza-Castanon L.E., Minchala L.I., (2018). UAV-based Air Pollutant Source Localization 
Using Gradient and Probabilistic Methods. Proceedings of: 2018 International Conference on Unmanned Aircraft 
Systems, ICUAS 2018, pp. 702-707, Institute of Electrical and Electronics Engineers Inc., ISBN: 9781538613535.



Ultra-Short entropy for mental stress detection 

Castaldo R., Montesinos L., Pecchia L. 
Conference Paper 

Approximate Entropy (ApEn) and Sample Entropy (SampEn) are measures of signals’ complexity and 
are widely used in Heart Rate Variability (HRV) analysis. In particular, recent studies proved that 
almost all the features measuring complexity of RR series statistically decreased during the stress 
and therefore, thus showing ability to detect stress. However, the choice of the similarity threshold 
r and minimum data length N required for their computation are still controversial. In fact, most 
entropy measures are considered not reliable for recordings shorter than 5 min and different 
threshold values r have shown to affect the analysis thus leading to incorrect conclusions. Therefore, 
the aim of this study was to understand the impact of changing parameters r and N for the 
computation of ApEn and SampEn and to select the optimal parameters to detect stress in healthy 
subjects. To accomplish it, 84 RR series, extracted from electrocardiography signals acquired during 
real-life stress, were analyzed. ApEn and SampEn were estimated for two different values of r 
computed using previously published methods and for N = {100, 200, 300, 400, 500} data points. 
The statistical significance for the differences in mean ApEn and SampEn values was assessed by 
non-parametric tests. The two methods used to compute r produced entropy values significantly 
different over different N values. In contrast, ApEn and SampEn showed consistency in 
differentiating rest and stress conditions for different input parameters. More specifically, 
ApEnChon and SampEnChon showed to have a better discrimination power between stressed 
subjects and resting subjects on ultra-short recordings (N &lt; 500). © Springer Nature Singapore 
Pte Ltd. 2019. 

Castaldo R., Montesinos L., Pecchia L., (2018). Ultra-Short entropy for mental stress detection. Proceedings of: IFMBE 
Proceedings, Vol. 68, pp. 287-291, Springer Verlag.



Understanding the basic concepts and tools in experimental quantum optics 

Rojas-Santana J.A., Lopez-Mago D. 
Conference Paper 

We implement laboratory activities for the construction of key concepts in quantum optics based 
on experimentation and discussion. These activities were realized in the Quantum Optics Laboratory 
at Tecnologico de Monterrey with a multidisciplinary group of undergraduate students. We focus 
on experiments that involve understanding the concept of a photon, such as single photon 
interference, correlated photons, and entangle-ment. As an indicator of acquired learning, we 
design a questionnaire with conceptual questions. This initiative seeks to stimulate the development 
of multidisciplinary projects in quantum optics taking as a starting point the understanding of basic 
concepts. © 2018 SPIE. 

Rojas-Santana J.A., Lopez-Mago D., (2018). Understanding the basic concepts and tools in experimental quantum optics.  
Proceedings of:  SPIE - The International Society for Optical Engineering, Vol. 10741, SPIE, ISBN: 9781510620537.



Using augmented reality and kinect technologies to promote reading habits 

Ramirez Flores P.G., Mendoza Medina J.A., Gonzalez Mendivil E., Villegas Villarreal A.R. 
Conference Paper 

Today, reading is stablished as fundamental tool to promote learning, knowledge and innovation, 
but statistics; however, the statistics related to the dominance of this competence are discouraging 
at the world, and hence the need to promote their development. Passion for reading (pasión por la 
lectura) is a program at Tecnológico de Monterrey to promote reading habits from high school to 
graduate programs. Technology tools are used by new generations, in this paper we present two 
proposals using Augmented Reality mobile application and a kiosk, both using gamification, to 
motivate students to learn and participate in this program. Kiosk is intended to attract students, 
play with accessories from different book titles and motivate to download a mobile application, who 
is our second proposal, students must locate posters for this program and, collect props and 
accessories answering proofing read questions. © ICST Institute for Computer Sciences, Social 
Informatics and Telecommunications Engineering 2018. 

Ramirez Flores P.G., Mendoza Medina J.A., Gonzalez Mendivil E., Villegas Villarreal A.R., (2018). Using augmented reality 
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Validity and reliability of a survey to know the technological acceptance of an 
institutional repository: The case of resources on energy and sustainability 

González-Pérez L.I., Ramírez-Montoya M.S., García-Peñalvo F.J., Valenzuela-González J.R.,  
Pinto-Llorente A.M. 
Conference Paper 

The purpose of this paper is to present the validity and reliability of a survey designed for 
technological acceptance of the Institutional Repository RITEC of Tecnologico de Monterrey with 
resources on energy and sustainability. The research question to be answered is: how does the user 
experience influence the success or failure of the acceptance of an Institutional Repository? The 
survey consists of four points in the Technology Acceptance Model (TAM): perceived utility (PU), 
perceived ease of use (EU), attitudes towards use (ATU) and intention to use (BIU). The pilot survey 
was applied to 47 students enrolled in the virtual course “Visibility of open knowledge through the 
RITEC”. The results obtained from the reliability analysis, using Cronbach's alpha index, indicate the 
high internal consistency of the survey. The validity of the survey focuses on the content validity, 
valued by a group of experts. © 2018 ACM 

González-Pérez L.I., Ramírez-Montoya M.S., García-Peñalvo F.J., Valenzuela-González J.R., Pinto-Llorente A.M., (2018). 
Validity and reliability of a survey to know the technological acceptance of an institutional repository: The case of 
resources on energy and sustainability. Proceedings of: ACM International Conference Proceeding Series, pp. 281-288, 
Association for Computing Machinery, ISBN: 9781450365185.



Virtual reality for social phobia treatment 

Reyna D., Caraza R., Gonzalez-Knoell M., Ayala A., Martinez P., Loredo A., Rosas R., Reyes P. 
Conference Paper 

The current work presents a research on how modern technology can support treatments for 
improving health on everyday situations. In this case, the work is focused on one of the most 
common type of phobias among the population, the social phobia or also known as social anxiety 
disorder (SAD), that affects around 4.7% in Mexico. There is strong evidence that a leading way to 
treat SAD is through Cognitive Behavioural Therapy (CBT). The implementation of Virtual reality (VR) 
with CBT seems to be promising as an innovative therapy. There are no conclusive results of its 
effectiveness for social phobia treatment though. Investigation results show that defining a protocol 
with CBT and VR, including biofeedback, for social phobia treatment might be an effective way to 
achieve positive results in patients. © ICST Institute for Computer Sciences, Social Informatics and 
Telecommunications Engineering 2018. 

Reyna D., Caraza R., Gonzalez-Knoell M., Ayala A., Martinez P., Loredo A., Rosas R., Reyes P., (2018). Virtual reality for 
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Virtual spaces for collaboration and learning constructing multi user virtual 
environments for learning 

Ramirez Flores P.G., Mendívil E.G., Quintero H.N. 
Conference Paper 

In this paper we present a way of use of virtual environments as Virtual Reality (VR) to conform 
multi user virtual environments for collaboration and learning, allowing students and professors 
interact within a virtual space in real-time, reviewing and presenting topics and materials, coaching 
and tutoring to enhance learning process. We review three technologies on the market who 
facilitate constructing this kind of spaces and share our experiences on our pilot implementations. 
This is a research in process and other implementation and evaluations will be done in future works. 
Copyright © (2015) by CAL-TEK S.r.l.All rights reserved. . All Rights Reserved. 
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Water, food and power grid optimization at macroscopic level involving 
multi-stakeholder approach 

González-Bravo R., Mahlknecht J., Ponce-Ortega J.M. 
Conference Paper 

The link between water, energy, and food has gotten more attention over the last years. The 
increased needs for water, energy and land resources, as well as the environmental degradation 
and, in some cases, scarce resources, have driven the search for strategies for sustainable 
development within the Water-Energy-Food (WEF) nexus concept. This paper presents an approach 
to assess water and power distribution grids for food production, based on WEF nexus approach, in 
order to support decision-making and guide the sustainable development, sensitive to the nexus 
policies. The proposed optimization model seeks to identify the optimal solution including 
economic, environmental and social aspects that satisfy the stakeholders. The model is applied to a 
case study in the Sonora desert, Mexico. The results show that the proposed methodology is a 
suitable tool to evaluate multiple scenarios for the decision-making process. © 2018 The Authors. 
Published by Elsevier Ltd. 

González-Bravo R., Mahlknecht J., Ponce-Ortega J.M., (2018). Water, food and power grid optimization at macroscopic 
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A biorefinery approach for dairy wastewater treatment and product recovery 
towards establishing a biorefinery complexity index 

Chandra R., Castillo-Zacarias C., Delgado P., Parra-Saldívar R. 
Review 

Nowadays, dairy waste represents a global challenge as a result of the amount produced worldwide. 
Initially, one of the major objectives was to transform this waste into a single valuable product, but 
recently the concept of biorefinery has been applied to convert dairy waste into several valuable 
bioproducts such as biofuels, feed additives, bioplastics, and chemicals. Despite the potential that 
represents this kind of waste for the production of bioproducts, it is not a technology used 
extensively. An important factor that can help to become the biorefinery of dairy waste more 
attractive is the measure of the biorefinery complexity index (BCI). The BCI is a measure of the 
technological and economic risk to develop a biorefinery process using specific raw materials, 
production, extraction and purification processes. Our analysis of a dairy biorefinery gives a BCI of 
20, which reflects a sustainable biorefinery. The dairy biorefinery synergistic approach predicted 
presents a zero-waste generation in the dairy industry. This will provide strength in academic and 
industrial level towards a biorefinery process design. © 2018 Elsevier Ltd 

Chandra R., Castillo-Zacarias C., Delgado P., Parra-Saldívar R., (2018). A biorefinery approach for dairy wastewater 
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A critical review of smart manufacturing & Industry 4.0 maturity models: 
Implications for small and medium-sized enterprises (SMEs) 

Mittal S., Khan M.A., Romero D., Wuest T. 
Review 

The objective of this paper is to critically review currently available Smart Manufacturing (SM) and 
Industry 4.0 maturity models, and analyze their fit recognizing the specific requirements of Small 
and Medium-sized Enterprises (SMEs). To this end, this paper presents features that are 
characteristic for SMEs and identify research gaps needed to be addressed to successfully support 
manufacturing SMEs in their progress towards Industry 4.0. The results of this study show that only 
a limited number of the SM and Industry 4.0 roadmaps, maturity models, frameworks and readiness 
assessments that are available today reflect the specific requirements and challenges of SMEs. The 
main findings include: (1) the current standard starting “level 1″ (base level) of most maturity 
models appears to be disconnected from the real digitization and smart manufacturing maturity 
level of many SMEs. Therefore, we propose a “level 0″ specifically designed to reflect the ‘real - base 
level’ for SMEs; (2) the transition from this new base level, “level 0″ to the current standard “level 
1” requires significant effort including a mind-set change; (3) maturity models and readiness 
assessments can be associated with an SM toolkit, and (4) SMEs need to develop their own, unique 
SM or Industry 4.0 vision and roadmap. This study provides insights that help towards developing a 
realistic SM (Industry 4.0) maturity model for SMEs that reflects their industrial realities more 
accurately. With the help of SM maturity models that are more customized to the SME specific 
requirements, the SMEs’ stakeholders will be able to better define their SM (Industry 4.0) vision, 
roadmap, and strategic projects. It will ultimately lower the entry barrier and reduce the risk of the 
transition process towards SM and Industry 4.0 and support the critical change in culture. 
Summarizing, we identified manufacturing SMEs’ specific requirements, conducted a literature 
review of current SM maturity models, and discussed how these maturity models reflect the SME 
specific requirements. © 2018 The Society of Manufacturing Engineers 

Mittal S., Khan M.A., Romero D., Wuest T., (2018). A critical review of smart manufacturing & Industry 4.0 maturity 
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A MicroRNA perspective on cardiovascular development and diseases:  
An update 

Islas J.F., Moreno-Cuevas J.E. 
Review 

In this review, we summarize the latest research pertaining to MicroRNAs (miRs) related to 
cardiovascular diseases. In today’s molecular age, the key clinical aspects of diagnosing and treating 
these type of diseases are crucial, and miRs play an important role. Therefore, we have made a 
thorough analysis discussing the most important candidate protagonists of many pathways relating 
to such conditions as atherosclerosis, heart failure, myocardial infarction, and congenital heart 
disorders. We approach miRs initially from the fundamental molecular aspects and look at their role 
in developmental pathways, as well as regulatory mechanisms dysregulated under specific 
cardiovascular conditions. By doing so, we can better understand their functional roles. Next, we 
look at therapeutic aspects, including delivery and inhibition techniques. We conclude that a 
personal approach for treatment is paramount, and so understanding miRs is strategic for 
cardiovascular health. © 2018 by the authors. Licensee MDPI, Basel, Switzerland. 
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A scoping review and survey provides the rationale, perceptions, and 
preferences for the integration of randomized and nonrandomized studies in 

evidence syntheses and GRADE assessments 

Cuello-Garcia C.A., Morgan R.L., Brozek J., Santesso N., Verbeek J., Thayer K., Guyatt G., 
Schünemann H.J. 

Review 

Objectives: To review the literature and obtain preferences and perceptions from experts regarding 
the role of randomized studies (RSs) and nonrandomized studies (NRSs) in systematic reviews of 
intervention effects. Study Design and Setting: Scoping review and survey of experts. Using levels of 
certainty developed by the Grading of Recommendations Assessment, Development and Evaluation 
(GRADE) working group, experts expressed their preferences about the use of RS and NRS in health 
syntheses. Results: Of 189 respondents, 123 had the expertise required to answer the 
questionnaire; 116 provided their extent of agreement with approaches to use NRS with RS. Most 
respondents would include NRS when RS was unfeasible (83.6%) or unethical (71.5%) and a majority 
to maximize the body of evidence (66.3%), compare results in NRS and RS (53.5%) and to identify 
subgroups (51.7%). Sizable minorities would include NRS and RS to address the effect of 
randomization (29.5%) or because the question being addressed was a public-health intervention 
(36.5%). In summary of findings tables, most respondents would include both bodies of evidence–
in two rows in the same table—when RS provided moderate, low, or very-low certainty evidence; 
even when RS provided high certainty evidence, a sizable minority (25%) would still present results 
from both bodies of evidence. Very few (3.6%) would, under realistic circumstances, pool RS and 
NRS results. Conclusions: Most experts would include both RS and NRS in the same review under a 
wide variety of circumstances, but almost all would present results of two bodies of evidence 
separately. © 2018 Elsevier Inc. 
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Advancements in biocatalysis: From computational to metabolic engineering 

Khan A.Z., Bilal M., Rasheed T., Iqbal H.M.N. 
Review 

Through several waves of technological research and un-matched innovation strategies, bio-
catalysis has been widely used at the industrial level. Because of the value of enzymes, methods for 
producing value-added compounds and industrially-relevant fine chemicals through biological 
methods have been developed. A broad spectrum of numerous biochemical pathways is catalyzed 
by enzymes, including enzymes that have not been identified. However, low catalytic efficacy, low 
stability, inhibition by non-cognate substrates, and intolerance to the harsh reaction conditions 
required for some chemical processes are considered as major limitations in applied bio-catalysis. 
Thus, the development of green catalysts with multi-catalytic features along with higher efficacy 
and induced stability are important for bio-catalysis. Implementation of computational science with 
metabolic engineering, synthetic biology, and machine learning routes offers novel alternatives for 
engineering novel catalysts. Here, we describe the role of synthetic biology and metabolic 
engineering in catalysis. Machine learning algorithms for catalysis and the choice of an algorithm for 
predicting protein-ligand interactions are discussed. The importance of molecular docking in 
predicting binding and catalytic functions is reviewed. Finally, we describe future challenges and 
perspectives. © 2018 Dalian Institute of Chemical Physics, the Chinese Academy of Sciences 
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Advances in designing and developing vaccines, drugs and therapeutic 
approaches to counter human papilloma virus 

Dadar M., Chakraborty S., Dhama K., Prasad M., Khandia R., Hassan S., Munjal A., Tiwari R.,  
Karthik K., Kumar D., Iqbal H.M.N., Chaicumpa W. 

Review 

Human papillomavirus (HPV) is a viral infection with skin-to-skin based transmission mode. HPV 
annually caused over 500,000 cancer cases including cervical, anogenital and oropharyngeal cancer 
among others. HPV vaccination has become a public-health concern, worldwide, to prevent the 
cases of HPV infections including precancerous lesions, cervical cancers, and genital warts especially 
in adolescent female and male population by launching national programs with international 
alliances. Currently, available prophylactic and therapeutic vaccines are expensive to be used in 
developing countries for vaccination programs. The recent progress in immunotherapy, 
biotechnology, recombinant DNA technology and molecular biology along with alternative and 
complementary medicinal systems have paved novel ways and valuable opportunities to design and 
develop effective prophylactic and therapeutic vaccines, drugs and treatment approach to counter 
HPV effectively. Exploration and more researches on such advances could result in the gradual 
reduction in the incidences of HPV cases across the world. The present review presents a current 
global scenario and futuristic prospects of the advanced prophylactic and therapeutic approaches 
against HPV along with recent patents coverage of the progress and advances in drugs, vaccines and 
therapeutic regimens to effectively combat HPV infections and its cancerous conditions. © 2018 
Dadar, Chakraborty, Dhama, Prasad, Khandia, Hassan, Munjal, Tiwari, Karthik, Kumar, Iqbal and 
Chaicumpa. 
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Advances in diagnosis, surveillance, and monitoring of zika virus: An update 

Singh R.K., Dhama K., Karthik K., Tiwari R., Khandia R., Munjal A., Iqbal H.M.N., Malik Y.S.,  
Bueno-Marí R. 

Review 

Zika virus (ZIKV) is associated with numerous human health-related disorders, including fetal 
microcephaly, neurological signs, and autoimmune disorders such as Guillain-Barré syndrome (GBS). 
Perceiving the ZIKA associated losses, in 2016, the World Health Organization (WHO) declared it as 
a global public health emergency. In consequence, an upsurge in the research on ZIKV was seen 
around the globe, with significant attainments over developing several effective diagnostics, drugs, 
therapies, and vaccines countering this life-threatening virus at an early step. State-of-art tools 
developed led the researchers to explore virus at the molecular level, and in-depth epidemiological 
investigations to understand the reason for increased pathogenicity and different clinical 
manifestations. These days, ZIKV infection is diagnosed based on clinical manifestations, along with 
serological and molecular detection tools. As, isolation of ZIKV is a tedious task; molecular assays 
such as reverse transcription-polymerase chain reaction (RT-PCR), real-time qRT-PCR, loop-
mediated isothermal amplification (LAMP), lateral flow assays (LFAs), biosensors, nucleic acid 
sequence-based amplification (NASBA) tests, strand invasion-based amplification tests and immune 
assays like enzyme-linked immunosorbent assay (ELISA) are in-use to ascertain the ZIKV infection or 
Zika fever. Herein, this review highlights the recent advances in the diagnosis, surveillance, and 
monitoring of ZIKV. These new insights gained from the recent advances can aid in the rapid and 
definitive detection of this virus and/or Zika fever. The summarized information will aid the 
strategies to design and adopt effective prevention and control strategies to counter this viral 
pathogen of great public health concern. © 2018 Singh, Dhama, Karthik, Tiwari, Khandia, Munjal, 
Iqbal, Malik and Bueno-Marí. 

Singh R.K., Dhama K., Karthik K., Tiwari R., Khandia R., Munjal A., Iqbal H.M.N., Malik Y.S., Bueno-Marí R., (2018). 
Advances in diagnosis, surveillance, and monitoring of zika virus: An update. Proceedings of: Frontiers in Microbiology, 
Vol. 8, Frontiers Media S.A., ISSN: 1664302X.



American Society of Hematology 2018 Guidelines for management of venous 
thromboembolism: treatment of pediatric venous thromboembolism 

Monagle P., Cuello C.A., Augustine C., Bonduel M., Brandão L.R., Capman T., Chan A.K.C.,  
Hanson S., Male C., Meerpohl J., Newall F., O'Brien S.H., Raffini L., van Ommen H., Wiernikowski J., 

Williams S., Bhatt M., Riva J.J., Roldan Y., Schwab N., Mustafa R.A., Vesely S.K. 
Review 

BACKGROUND: Despite an increasing incidence of venous thromboembolism (VTE) in pediatric 
patients in tertiary care settings, relatively few pediatric physicians have experience with 
antithrombotic interventions. OBJECTIVE: These guidelines of the American Society of Hematology 
(ASH), based on the best available evidence, are intended to support patients, clinicians, and other 
health care professionals in their decisions about management of pediatric VTE. METHODS: ASH 
formed a multidisciplinary guideline panel that included 2 patient representatives and was balanced 
to minimize potential bias from conflicts of interest. The McMaster University GRADE Centre 
supported the guideline-development process, including updating or performing systematic 
evidence reviews (up to April of 2017). The panel prioritized clinical questions and outcomes 
according to their importance for clinicians and patients. The panel used the Grading of 
Recommendations Assessment, Development, and Evaluation (GRADE) approach, including GRADE 
Evidence-to-Decision frameworks, to assess evidence and make recommendations, which were 
subject to public comment. RESULTS: The panel agreed on 30 recommendations, covering 
symptomatic and asymptomatic deep vein thrombosis, with specific focus on management of 
central venous access device-associated VTE. The panel also addressed renal and portal vein 
thrombosis, cerebral sino venous thrombosis, and homozygous protein C deficiency. CONCLUSIONS: 
Although the panel offered many recommendations, additional research is required. Priorities 
include understanding the natural history of asymptomatic thrombosis, determining subgroup 
boundaries that enable risk stratification of children for escalation of treatment, and appropriate 
study of newer anticoagulant agents in children. © 2018 by The American Society of Hematology. 
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Application of Saccharomyces cerevisiae var. boulardii in food processing:  
a review 

Lazo-Vélez M.A., Serna-Saldívar S.O., Rosales-Medina M.F., Tinoco-Alvear M., Briones-García M. 
Review 

Probiotics are increasingly being added to food in order to develop products with health-promoting 
properties. Particularly, Saccharomyces cereviceae var. boulardii yeast is recently being investigated 
like a starting-culture for development of functional and probiotic foods. Although the literature is 
abundant on the beneficial effects of S. boulardii on health, slight information is available on the 
effects of supplementing this probiotic to food systems. The aim of this paper is to examine the 
applications of S. boulardii to different food matrices and its implication in food processing (stability, 
sensorial properties and other technological implications) and the concomitant effects on nutrition 
and health. © 2018 The Society for Applied Microbiology 
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Are the long–short term memory and convolution neural networks really 
based on biological systems? 

Balderas Silva D., Ponce Cruz P., Molina Gutierrez A. 
Review 

In general, it is not a simple task to predict sequences or classify images, and it is even more 
problematic when both are combined. Nevertheless, biological systems can easily predict sequences 
and are good at image recognition. For these reasons Long–Short Term Memory and Convolutional 
Neural Networks were created and were based on the memory and visual systems. These algorithms 
have shown great properties and shown certain resemblance, yet they are still not the same as their 
biological counterpart. This article reviews the biological bases and compares them. © 2018 The 
Korean Institute of Communications and Information Sciences (KICS) 
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Biosorption: An interplay between marine algae and potentially toxic 
elements—A review 

Bilal M., Rasheed T., Sosa-Hernández J.E., Raza A., Nabeel F., Iqbal H.M.N. 
Review 

In recent decades, environmental pollution has emerged as a core issue, around the globe, 
rendering it of fundamental concern to eco-toxicologists, environmental biologists, eco-chemists, 
pathologists, and researchers from other fields. The dissolution of polluting agents is a leading cause 
of environmental pollution of all key spheres including the hydrosphere, lithosphere, and biosphere, 
among others. The widespread occurrence of various pollutants including toxic heavy metals and 
other emerging hazardous contaminants is a serious concern. With increasing scientific knowledge, 
socioeconomic awareness, human health problems, and ecological apprehensions, people are more 
concerned about adverse health outcomes. Against this background, several removal methods have 
been proposed and implemented with the aim of addressing environmental pollution and 
sustainable and eco-friendly development. Among them, the biosorption of pollutants using 
naturally inspired sources, e.g., marine algae, has considerable advantages. In the past few years, 
marine algae have been extensively studied due to their natural origin, overall cost-effective ratio, 
and effectiveness against a broader pollutant range; thus, they are considered a potential 
alternative to the conventional methods used for environmental decontamination. Herein, an effort 
has been made to highlight the importance of marine algae as naturally inspired biosorbents and 
their role in biosorption. Biosorption mechanisms and factors affecting biosorption activities are 
also discussed in this review. The utilization of marine algae as a biosorbent for the removal of 
numerous potentially toxic elements has also been reviewed. © 2018 by the authors. 
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Biotransformation and degradation of 2,4,6-trinitrotoluene by microbial 
metabolism and their interaction 

Serrano-González M.Y., Chandra R., Castillo-Zacarias C., Robledo-Padilla F., Rostro-Alanis M.D.J., 
Parra-Saldivar R. 

Review 

2,4,6-trinitrotoluene (TNT) and its derivatives are nitrogen-containing aromatic compounds having 
chemical and thermal stability at ambient temperature and pressure. TNT has high toxicity and 
mutagenic activity to humans, plants and animals, thus decontamination processes are necessary. 
Many microorganisms are capable to bioremediate TNT such as bacteria from the genera 
Pseudomonas, Enterobacter, Rhodococcus, Mycobacterium, Clostridium and Desulfovibrio; fungus 
such as Phanerochate and Stropharia species are able to perform TNT biotransformation under 
aerobic and anaerobic conditions. In this work we review the state of TNT biodegradation by various 
routes: aerobic, anaerobic, combined, fungal, enzymatic, and bio-electrochemical. © 2018 
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Co-creation and open innovation: Systematic literature review 

Ramírez M.-S., García-Peñalvo F.-J. 
Review 

Open science, as a common good, opens possibilities for the development of nations, through 
innovations and collaborative constructions, which help to democratize knowledge. Advances in this 
area are still emerging, and the open science, co-creation of knowledge and open innovation 
triangle, is presented as an opportunity to generate an original contribution from research to open 
educational theory and practices. The study analyzed the articles that addressed this triangle, in 
order to identify the contexts and challenges that arise in open innovation and the co-creation of 
knowledge to promote open science. The method was a systematic literature review (SLR) of 168 
articles published in open access format, from January 2014 to May 2017 in the Web of Science and 
Scopus databases. In the validation process, the York University criteria were used: inclusion and 
exclusion, relevance of the pertinent studies, evaluation of the quality / validity of included studies 
and description of data / basic studies. The findings showed that the most-widely publicized 
contexts were in the United States and Brazil, in the business and academic sectors (closely followed 
by the social sector), and the challenges were open to innovation, opening and research. The 
research concludes that the context and practices of collaboration are substantial elements for 
innovation and open science. © ISSN: 1134-3478. 
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Collagen: A review on its sources and potential cosmetic applications 

Avila Rodríguez M.I., Rodríguez Barroso L.G., Sánchez M.L. 
Review 

Collagen is a fibrillar protein that conforms the conjunctive and connective tissues in the human 
body, essentially skin, joints, and bones. This molecule is one of the most abundant in many of the 
living organisms due to its connective role in biological structures. Due to its abundance, strength 
and its directly proportional relation with skin aging, collagen has gained great interest in the 
cosmetic industry. It has been established that the collagen fibers are damaged with the pass of 
time, losing thickness and strength which has been strongly related with skin aging phenomena 
[Colágeno para todo. 60 y más. 2016. 
http://www.revista60ymas.es/InterPresent1/groups/revistas/documents/binario/ses330informe.
pdf.]. As a solution, the cosmetic industry incorporated collagen as an ingredient of different 
treatments to enhance the user youth and well-being, and some common presentations are creams, 
nutritional supplement for bone and cartilage regeneration, vascular and cardiac reconstruction, 
skin replacement, and augmentation of soft skin among others [J App Pharm Sci. 2015;5:123-127]. 
Nowadays, the biomolecule can be obtained by extraction from natural sources such as plants and 
animals or by recombinant protein production systems including yeast, bacteria, mammalian cells, 
insects or plants, or artificial fibrils that mimic collagen characteristics like the artificial polymer 
commercially named as KOD. Because of its increased use, its market size is valued over USD 6.63 
billion by 2025 [Collagen Market By Source (Bovine, Porcine, Poultry, Marine), Product (Gelatin, 
Hydrolyzed Collagen), Application (Food & Beverages, Healthcare, Cosmetics), By Region, And 
Segment Forecasts, 2014 – 2025. Grand View Research. 
http://www.grandviewresearch.com/industry-analysis/collagen-market. Published 2017.]. 
Nevertheless, there has been little effort on identifying which collagen types are the most suitable 
for cosmetic purposes, for which the present review will try to enlighten in a general scope this 
unattended matter. © 2017 Wiley Periodicals, Inc. 
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Computational approaches for predicting key transcription factors in targeted 
cell reprogramming (Review) 

Guerrero-Ramirez G.-I., Valdez-Cordoba C.-M., Islas-Cisneros J.-F., Jiang V. 
Review 

There is a need for specific cell types in regenerative medicine and biological research. Frequently, 
specific cell types may not be easily obtained or the quantity obtained is insufficient for study. 
Therefore, reprogramming by the direct conversion (transdifferentiation) or re-induction of induced 
pluripotent stem cells has been used to obtain cells expressing similar profiles to those of the desired 
types. Therefore, a specific cocktail of transcription factors (TFs) is required for induction. 
Nevertheless, identifying the correct combination of TFs is difficult. Although certain computational 
approaches have been proposed for this task, their methods are complex, and corresponding 
implementations are difficult to use and generalize for specific source or target cell types. In the 
present review four computational approaches that have been proposed to obtain likely TFs were 
compared and discussed. A simplified view of the computational complexity of these methods is 
provided that consists of three basic ideas: i) The definition of target and non-target cell types; ii) 
the estimation of candidate TFs; and iii) filtering candidates. This simplified view was validated by 
analyzing a well-documented cardiomyocyte differentiation. Subsequently, these reviewed 
methods were compared when applied to an unknown differentiation of corneal endothelial cells. 
The generated results may provide important insights for laboratory assays. Data and computer 
scripts that may assist with direct conversions in other cell types are also provided. © 2018 
Spandidos Publications. All rights reserved. 
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Current Anti-Integrin Therapy for Ocular Disease 

Gonzalez-Salinas R., Hernández-Zimbrón L.F., Gulias-Cañizo R., Sánchez-Vela M.A.,  
Ochoa-De La Paz L., Zamora R., Quiroz-Mercado H. 

Review 

The integrin family of cell adhesion molecules mediates homeostasis, signal transduction, and 
various other interactions between the cell and the extracellular matrix. Integrins are type-1 
transmembrane glycoproteins located on the cell surface, widely expressed in leukocytes, which 
play an important role in the inflammatory pathway. The purpose of this review is to summarize the 
current state of anti-integrin therapy and to assess ongoing clinical trials in ocular disease. We 
performed a search on PubMed, CINAHL, and Embase for the published literature available using 
the MeSH terms: “integrin therapy” and “αLβ2,” “α4β1” and “α4β7,” “αvβ3,” “αvβ5,” and “αvβ1” 
and/or “ophthalmology,” and “clinical trials.” We used no language restrictions. We generated 
searches to account for synonyms of these keywords and MESH headings as follows: (1) “integrin,” 
“therapy,” or “treatment”; (2) “clinical trials,” “ophthalmology,” or “ocular.” In addition, the analysis 
included phase 2 and phase 3 clinical trials with a minimal follow-up of six months. Integrin 
antagonists have shown their capacity to improve signs and symptoms of patients with dry eye 
disease, age-related macular degeneration, diabetic macular edema, and vitreomacular traction. ©, 
© Taylor & Francis. 
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Current therapies focused on high-density lipoproteins associated with 
cardiovascular disease 

Estrada-Luna D., Ortiz-Rodriguez M.A., Medina-Briseño L., Carreón-Torres E., Izquierdo-Vega J.A., 
Sharma A., Cancino-Díaz J.C., Pérez-Méndez O., Belefant-Miller H., Betanzos-Cabrera G. 

Review 

High-density lipoproteins (HDL) comprise a heterogeneous family of lipoprotein particles divided 
into subclasses that are determined by density, size and surface charge as well as protein 
composition. Epidemiological studies have suggested an inverse correlation between High-density 
lipoprotein-cholesterol (HDL-C) levels and the risk of cardiovascular diseases and atherosclerosis. 
HDLs promote reverse cholesterol transport (RCT) and have several atheroprotective functions such 
as anti-inflammation, anti-thrombosis, and anti-oxidation. HDLs are considered to be 
atheroprotective because they are associated in serum with paraoxonases (PONs) which protect 
HDL from oxidation. Polyphenol consumption reduces the risk of chronic diseases in humans. 
Polyphenols increase the binding of HDL to PON1, increasing the catalytic activity of PON1. This 
review summarizes the evidence currently available regarding pharmacological and alternative 
treatments aimed at improving the functionality of HDL-C. Information on the effectiveness of the 
treatments has contributed to the understanding of the molecular mechanisms that regulate plasma 
levels of HDL-C, thereby promoting the development of more effective treatment of cardiovascular 
diseases. For that purpose, Scopus and Medline databases were searched to identify the 
publications investigating the impact of current therapies focused on high-density lipoproteins. © 
2018 by the authors. 
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Cypermethrin induced toxicities in fish and adverse health outcomes:  
Its prevention and control measure adaptation 

Ullah S., Zuberi A., Alagawany M., Farag M.R., Dadar M., Karthik K., Tiwari R.,  
Dhama K., Iqbal H.M.N. 

Review 

Pesticides are being widely employed in the modern agriculture, though in different quantities, 
across the globe. Although it is useful for crops yield enhancement, however, there are the serious 
environment, health and safety related concerns for aquatic and terrestrial living biomes that 
include humans, animals, and plants. Various in practice and emerging pesticides adversely affect 
the survival, development and biological systems stability. Several research efforts have been made 
to highlight the bio-safety and toxicological features of toxicants through risk assessment studies 
using different animal models, e.g., different fish species. Among several pesticides, cypermethrin 
is extensively used in agriculture and households, and the reported concentrations of this pesticide 
in different water bodies including rivers and streams, soil and even in rainwater are threatening. 
Consequently, cypermethrin is considered for risk assessment studies to know about its deep and 
different level of toxicological effects subject to its dose, exposure time and route. The cypermethrin 
existence/persistence in the environment is posing a severe threat to humans as well as another 
non-target terrestrial and aquatic organism. Herein, the toxic effects of pesticides, with special 
reference to cypermethrin, on fish, the mode of toxicity, concerns regarding public health and 
harmful impacts on human beings are comprehensively reviewed. The information is also given on 
their appropriate control and prevention strategies. © 2017 Elsevier Ltd 
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Daily allergic multimorbidity in rhinitis using mobile technology: A novel concept 
of the MASK study 

Bousquet J., Devillier P., Anto J.M., Bewick M., Haahtela T., Arnavielhe S., Bedbrook A., Murray R., van 
Eerd M., Fonseca J.A., Morais Almeida M., Todo Bom A., Menditto E., Passalacqua G., Stellato C., 

Triggiani M., Ventura M.T., Vezzani G., Annesi-Maesano I., Bourret R., Bosse I., Caimmi D., Cartier C., 
Demoly P., Just J., Portejoie F., Siroux V., Viart F., Bergmann K.C., Keil T., Klimek L., Mösges R., Pfaar O., 
Shamai S., Zuberbier T., Mullol J., Valero A., Spranger O., Tomazic P.V., Kowalski M.L., Kuna P., Kupczyk 
M., Raciborski F., Samolinski B., Toppila-Salmi S.K., Valovirta E., Cruz A.A., Sarquis-Serpa F., da Silva J., 
Stelmach R., Larenas-Linnemann D., Rodriguez Gonzalez M., Burguete Cabañas M.T., Kvedariene V., 

Valiulis A., Chavannes N.H., Fokkens W.J., Ryan D., Sheikh A., Bachert C., Hellings P.W., VandenPlas O., 
Ballardini N., Kull I., Melén E., Westman M., Wickman M., Bindslev-Jensen C., Eller E., Bosnic-Anticevich 
S., O'Hehir R.E., Agache I., Bieber T., Casale T., Gemicioğlu B., Ivancevich J.C., De Vries G., Sorensen M., 

Yorgancioglu A., Laune D., MACVIA working group 
Review 

Background: Multimorbidity in allergic airway diseases is well known, but no data exist about the daily 
dynamics of symptoms and their impact on work. To better understand this, we aimed to assess the 
presence and control of daily allergic multimorbidity (asthma, conjunctivitis, rhinitis) and its impact on 
work productivity using a mobile technology, the Allergy Diary. Methods: We undertook a 1-year 
prospective observational study in which 4 210 users and 32 585 days were monitored in 19 countries. 
Five visual analogue scales (VAS) assessed the daily burden of the disease (i.e., global evaluation, nose, 
eyes, asthma and work). Visual analogue scale levels <20/100 were categorized as “Low” burden and VAS 
levels ≥50/100 as “High” burden. Results: Visual analogue scales global measured levels assessing the 
global control of the allergic disease were significantly associated with allergic multimorbidity. Eight 
hypothesis-driven patterns were defined based on “Low” and “High” VAS levels. There were <0.2% days 
of Rhinitis Low and Asthma High or Conjunctivitis High patterns. There were 5.9% days with a Rhinitis 
High—Asthma Low pattern. There were 1.7% days with a Rhinitis High—Asthma High—Conjunctivitis Low 
pattern. A novel Rhinitis High—Asthma High—Conjunctivitis High pattern was identified in 2.9% days and 
had the greatest impact on uncontrolled VAS global measured and impaired work productivity. Work 
productivity was significantly correlated with VAS global measured levels. Conclusions: In a novel 
approach examining daily symptoms with mobile technology, we found considerable intra-individual 
variability of allergic multimorbidity including a previously unrecognized extreme pattern of uncontrolled 
multimorbidity. © 2018 EAACI and John Wiley and Sons A/S. Published by John Wiley and Sons Ltd. 
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Development and validation of the assessment test of social entrepreneurial 
potential [Diseño y validación de un test de evaluación del potencial en 

emprendimiento social] 

Portuguez Castro M., González J.R.V., Corona C.N. 
Review 

A social entrepreneur is a person capable to recognize business opportunities and to solve problems 
that affect other people. The few studies available in the literature about this kind of entrepreneur, 
make necessary to develop research related to identify their characteristics. This study aims to 
validate an instrument to measure the social entrepreneurial potential. The purpose of the 
Assessment Test of Entrepreneurial Potential is to serve as a tool that helps business incubators, 
training programs designers, and it can also be used within programs that manage social 
responsibility programs, such as cooperatives, to know the entrepreneur needs. Moreover, the 
instrument allows entrepreneurs to identify their entrepreneurial potential to develop their social 
entrepreneurial skills. © 2018 Universidad Complutense de Madrid. 
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Diabetic complications and insight into antidiabetic potentialities of ethno-
medicinal plants: A review 

Bilal M., Iqbal M.S., Shah S.B., Rasheed T., Iqbal H.M.N. 
Review 

Background: The naturally inspired treatment options for several disease conditions and human-
health related disorders such as diabetes mellitus have gained considerable research interest. In this 
context, naturally occurring plants and herbs with medicinal functionalities have gained special 
place than ever before in the current medicinal world. Objective: The objective of this review is to 
extend the current knowledge in the clinical field related to the diabetic complications. A special 
focus has also been given to the anti-diabetic potentialities of ethnomedicinal plants. Method: 
Herein, we reviewed and compiled salient information from the authentic bibliographic databases 
including PubMed, Scopus, Elsevier, Springer, Bentham Science and other scientific databases. The 
patents were searched and reviewed from http://www.freepatentsonline.com. Results: Diabetes 
mellitus is a group of metabolic disorders associated with the endocrine system that resulted in 
hyperglycemic conditions. Metabolic disorders can cause many complications such as neuropathy, 
retinopathy, nephropathy, ischemic heart disease, stroke, and microangiopathy. Traditional 
botanical therapies have been used around the world to treat diabetes. Among several medications 
and different medicines, various herbs are known to cure and control diabetes; also have no side 
effects. History has shown that medicinal plants have long been used for traditional healing around 
the world to treat diabetes. More than 800 plants around the world are shown by ethnobotanical 
information as traditional remedies for the treatment of diabetes. Several parts of these plants have 
been evaluated and appreciated for hypoglycemic activity. Medicinal plants have been found to be 
more effective than conventional drug compounds with no/fewer side effects and relatively 
inexpensive. In this review paper, we have reviewed plants with anti-diabetic and related beneficial 
medicinal effects. Conclusion: This review may be helpful for researchers, diabetic patient and 
decision makers in the field of ethnobotanical sciences. These efforts may also provide treatment 
to everyone and focus on the role of traditional novel medicine plants that have anti-diabetic 
abilities. © 2018 Bentham Science Publishers. 
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Diagnosis of Transient/Latent HPV Infections - A Point of View! 

Perez-Campos Mayoral E., Mayoral-Andrade G., Pérez-Campos Mayoral L., Canseco S.P., Cruz R.M., 
Hernández-Huerta M.T., Rodriguez A.M., Cabrera-Fuentes H.A., Pérez-Campos E. 

Review 

Diagnosis of transient/latent HPV infections requires a rethinking of ideas concerning the host virus 
relationship. With this in mind, we address several concepts, such as mutualism and commensalism, 
to understand better the different stages of development, in addition to briefly covering current 
methods of detection. We suggest analyzing molecules related to the innate immune response for 
earlier diagnosis. © 2018 IMSS 
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Doctor Pierrot (1898) by Julio Ruelas (1870-1907) [Pierrot doctor (1898)  
de Julio Tema selecto Ruelas (1870-1907)] 

Guillermo D.-G., Carolina R.-N., Bruno E. 
Review 

The Mexican illustrator, engraver and painter Julio Ruelas (1870-1907) is intimately linked to 
modernism, which was the name of the symbolism in our country. Ruelas first exhibited his Doctor 
Pierrot (1898) at the XXIII National Exhibition of Fine Arts at the Academy of San Carlos. The theme 
and scenario of this painting are influenced by the work of the writer Bernardo Couto Castillo (1879-
1901). The painter used his brother as model. This same brother, years later, would obtain his 
degree of medical doctor with the dissertation The radical cure of the inguinal hernia (1907). 
Through one of the two anatomical illustrations reproduced by Ruelas on his canvas, it was possible 
to identify the medical book that Doctor Pierrot is reading: the Traité of Paul Tillaux (1834-1904), 
professor of clinical surgery at the Faculty of Medicine in Paris. In the book that Doctor Pierrot holds 
it is possible to see the gray matter in blue, the tract of Goll and the direct pyramidal fasciculus in 
red, and the direct cerebellar fasciculus also in blue. In the germ of this Doctor Pierrot came together 
several axes, among them, the spiritual affinities of the painter, the influence exerted by Couto, and 
the image of the artist's brother, first a medical student and later a doctor. © 2018 National Medical 
Research Radiological Centre of the Ministry of Health of the Russian Federation. All rights reserved. 
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Effects of parboiling and other hydrothermal treatments on the physical, 
functional, and nutritional properties of rice and other cereals 

Rocha-Villarreal V., Serna-Saldivar S.O., García-Lara S. 
Review 

Background and objectives: Parboiling is a hydrothermal treatment, rarely used in cereals other than 
rice, which consists in three sequential steps: grain conditioning or soaking, cooking, and drying. The 
aim of this process was to partially gelatinize the starch to seal fissures/cracks and therefore 
improve milling yield. This review aims to discuss the reported effects of parboiling and similar 
hydrothermal treatments on the physicochemical, nutritional, processing, and storage properties of 
rice but mostly of other cereals. Findings: Independently of the type of cereal, parboiling leads to 
changes in physicochemical, nutritional, and technological properties. However, the standardization 
and commercial scaling of these processes have been limited. Conclusions: The parboiling effect 
varies according to the grain intrinsic properties and the processing conditions. Some cereals behave 
similar to rice, but others are affected oppositely. Further research is needed to better understand 
the effects of parboiling and hydrothermal treatments in cereal grains, and for the development of 
a standardized methodology for hydrothermally treating grains. Significance and novelty: The 
understanding of the effects and the proper implementation of these hydrothermal treatments in 
corn could lead to significant enhancements in grains properties that could play a key role to solve 
hunger, malnutrition, and related food security problems. © 2017 AACC International. 
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Electrochemical biosensors: A solution to pollution detection with reference 
to environmental contaminants 

Hernandez-Vargas G., Sosa-Hernández J.E., Saldarriaga-Hernandez S., Villalba-Rodríguez A.M., 
Parra-Saldivar R., Iqbal H.M.N. 

Review 

The increasing environmental pollution with particular reference to emerging contaminants, toxic 
heavy elements, and other hazardous agents is a serious concern worldwide. Considering this global 
issue, there is an urgent need to design and develop strategic measuring techniques with higher 
efficacy and precision to detect a broader spectrum of numerous contaminants. The development 
of precise instruments can further help in real-time and in-process monitoring of the generation and 
release of environmental pollutants from different industrial sectors. Moreover, real-time 
monitoring can also reduce the excessive consumption of several harsh chemicals and reagents with 
an added advantage of on-site determination of contaminant composition prior to discharge into 
the environment. With key scientific advances, electrochemical biosensors have gained 
considerable attention to solve this problem. Electrochemical biosensors can be an excellent fit as 
an analytical tool for monitoring programs to implement legislation. Herein, we reviewed the 
current trends in the use of electrochemical biosensors as novel tools to detect various contaminant 
types including toxic heavy elements. A particular emphasis was given to screen-printed electrodes, 
nanowire sensors, and paper-based biosensors and their role in the pollution detection processes. 
Towards the end, the work is wrapped up with concluding remarks and future perspectives. In 
summary, electrochemical biosensors and related areas such as bioelectronics, and (bio)-
nanotechnology seem to be growing areas that will have a marked influence on the development of 
new bio-sensing strategies in future studies. © 2018 by the authors. 
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Electrones y huecos: Perspectivas en torno al debate sobre  
el realismo científico 

Guzmán R. 
Review 

The electron-hole pair that arises from the theory of semiconductors presents a challenge when 
using it as an historical case to address the debate on scientific realism. In this paper we present and 
defend our position on the status ofthat pair of particles, attending the paradox they present as 
similar entities from its theoretical description, but profoundly different from its ontological status. 
For this, we approach the problem from the perspective of a moderate realism sustained by a 
structural realism and aided by concepts about the emergence of properties and the action and 
operationalization of theoretical entities. 
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Emergent contaminants: Endocrine disruptors and their laccase-assisted 
degradation – A review 

Barrios-Estrada C., de Jesús Rostro-Alanis M., Muñoz-Gutiérrez B.D., Iqbal H.M.N.,  
Kannan S., Parra-Saldívar R. 

Review 

Herein, an effort has been made to highlight the trends of the state-of-the-art of laccase-assisted 
degradation of emerging contaminants at large and endocrine disruptors in particular. Since first 
described in the 19th century, laccase has received particular interest for inter- and multidisciplinary 
investigations due to its uniqueness and remarkable biotechnological applicability. There has always 
been a paramount concern over the widespread occurrences of various pollutant types, around the 
globe. Therefore, pollution free processes are gaining ground all over the world. With ever 
increasing scientific knowledge, socioeconomic awareness, human health-related issues and 
ecological apprehensions, people are more concerned about the widespread environmental 
pollutants. In this context, the occurrences of newly identified pollutants so-called “emerging 
contaminants – ECs” in our main water bodies is of continued and burning concern worldwide. 
Undoubtedly, various efforts have already been made to tackle this challenging ECs concern though 
using different approaches including physical and chemical, however, each has considerable 
limitations. In this review, we present information on how laccase-assisted approach can change 
this limited tendency of physical and chemical based approaches. A special focus has been given to 
the laccase-assisted systems including pristine laccase, laccase-mediator catalyzed system and 
immobilized-laccase catalyzed system that promotes the endocrine disruptors removal. Towards 
the end, a list of outstanding questions and research gaps are given that can pave the way for future 
studies. © 2017 Elsevier B.V. 
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Familial combined hyperlipidemia: Current knowledge, perspectives,  
and controversies 

Bello-Chavolla O.Y., Kuri-García A., Ríos-Ríos M., Vargas-Vázquez A., Cortés-Arroyo J.E.,  
Tapia-González G., Cruz-Bautista I., Aguilar-Salinas C.A. 

Review 

Familial combined hyperlipidemia (FCHL) is the most prevalent primary dyslipidemia; however, it 
frequently remains undiagnosed and its precise definition is a subject of controversy. FCHL is 
characterized by fluctuations in serum lipid concentrations and may present as mixed 
hyperlipidemia, isolated hypercholesterolemia, hypertriglyceridemia, or as a normal serum lipid 
profile in combination with abnormally elevated levels of apolipoprotein B. FCHL is an oligogenic 
primary lipid disorder, which can occur due to the interaction of several contributing variants and 
mutations along with environmental triggers. Controversies surrounding the relevance of 
identifying FCHL as a cause of isolated hypertriglyceridemia and a differential diagnosis of familial 
hypertriglyceridemia are offset by the description of associations with USF1 and other genetic traits 
that are unique for FCHL and that are shared with other conditions with similar pathophysiological 
mechanisms. Patients with FCHL are at an increased risk of cardiovascular disease and mortality and 
have a high frequency of comorbidity with other metabolic conditions such as type 2 diabetes, non-
alcoholic fatty liver disease, steatohepatitis, and the metabolic syndrome. Management usually 
requires lipidlowering therapy directed toward reducing cholesterol and triglyceride concentrations 
along with cardiovascular risk protection. In recent years, the number of research studies on FCHL 
has been decreasing, mainly due to a lack of recognition of its impact on disease burden and 
comorbidity and the complexity in identifying probands for studies. This creates areas of 
opportunity to develop research for FCHL in epidemiology, genetics, pathophysiology, therapeutics, 
and cardiovascular risk management, which are discussed in depth in this review. © 2018 Cambridge 
University Press. All Rights Reserved. 
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Fluorescent sensor based models for the detection of environmentally-
related toxic heavy metals 

Rasheed T., Bilal M., Nabeel F., Iqbal H.M.N., Li C., Zhou Y. 
Review 

The quest for industrial and biotechnological revolution has been contributed in increasing 
environmental contamination issues, worldwide. The controlled or uncontrolled release of 
hazardous pollutants from various industrial sectors is one of the key problems facing humanity. 
Among them, adverse influences of lead, cadmium, and mercury on human health are well known 
to cause many disorders like reproductive, neurological, endocrine system, and cardiovascular, etc. 
Besides their presence at lower concentrations, most of these toxic heavy metals are posing 
noteworthy toxicological concerns. In this context, notable efforts from various regulatory 
authorities, the increase in the concentration of these toxic heavy metals in the environment is of 
serious concern, so real-time monitoring is urgently required. This necessitates the exploration for 
novel and efficient probes for recognition of these toxic agents. Among various methodologies 
adopted for tailoring such probes, generally the methodologies, in which changes associated with 
spectral properties, are preferred for the deceptive ease in the recognition process. Accordingly, a 
promising modality has emerged in the form of radiometric and colorimetric monitoring of these 
toxic agents. Herein, we review fluorescent sensor based models and their potentialities to address 
the detection fate of hazardous pollutants for a cleaner environment. Second, recent advances 
regarding small molecule and rhodamine-based fluorescent sensors, radiometric and colorimetric 
probes are discussed. The information is also given on the photoinduced electron transfer (PET) 
mechanism, chelation enhancement fluorescence (CHEF) effect and spirocyclic ring opening 
mechanism. © 2017 Elsevier B.V. 
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From confinement to freedom: Analysis of spatiality in the Bitter Tears of 
Petra von Kant and the Passion of Berenice [Del encierro a la libertad:  
Análisis de la espacialidad en Las amargas lágrimas de Petra von Kant  

y La pasión según Berenice] 

Pérez M.M. 
Review 

This article presents the descriptive analysis of the strategies of spatial representation used in The 
Bitter Tears of Petra von Kant by Rainer Werner Fassbinder and The Passion of Berenice by Jaime 
Humberto Hermosillo. The study is developed in two phases: mise-en-scène and framing. The paper 
analyzes the functions of the cinematographic landscape and explains the spatiality or set of 
meanings expressed through the spaces shown in each film. © 2018 Universidad de Guadalajara. All 
rights reserved. 
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Game theory-based cooperation for underwater acoustic sensor networks: 
Taxonomy, review, research challenges and directions 

Muhammed D., Anisi M.H., Zareei M., Vargas-Rosales C., Khan A. 
Review 

Exploring and monitoring the underwater world using underwater sensors is drawing a lot of 
attention these days. In this field cooperation between acoustic sensor nodes has been a critical 
problem due to the challenging features such as acoustic channel failure (sound signal), long 
propagation delay of acoustic signal, limited bandwidth and loss of connectivity. There are several 
proposed methods to improve cooperation between the nodes by incorporating information/game 
theory in the node’s cooperation. However, there is a need to classify the existing works and 
demonstrate their performance in addressing the cooperation issue. In this paper, we have 
conducted a review to investigate various factors affecting cooperation in underwater acoustic 
sensor networks. We study various cooperation techniques used for underwater acoustic sensor 
networks from different perspectives, with a concentration on communication reliability, energy 
consumption, and security and present a taxonomy for underwater cooperation. Moreover, we 
further review how the game theory can be applied to make the nodes cooperate with each other. 
We further analyze different cooperative game methods, where their performance on different 
metrics is compared. Finally, open issues and future research direction in underwater acoustic 
sensor networks are highlighted. © 2018 by the authors. Licensee MDPI, Basel, Switzerland. 
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Garve's critical spirit against kant in theory and practice [El espíritu crítico de 
garve contra kant en teoría y práctica] 

Fernández F.J.I. 
Review 

In the first division of Theory and Practice, Kant tried to respond to the critics against his ethical 
doctrine that Christian Garve has developed in regard to the publication of the Critique of Practical 
Reason. Garve has argued in a 1792 writing that Kant's ethics could be correct in theory but 
untenable in practice. In this article I want to follow Garve's critical spirit against Kant embedded in 
this text and to show that, taking into account the argumentative trajectory that goes from the first 
to the second Critique, Kant's attempt to refute these objections is not successful. It is conjectured 
that from these critics, Kant emphasized important points in his later ethical doctrine. D. R. © 
Francisco Javier Iracheta Fernández, Ciudad de México, enero-junio, 2018. 
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Genetic and molecular aspects of androgenetic alopecia 

Martinez-Jacobo L., Villarreal-Villarreal C.D., Ortiz-López R., Ocampo-Candiani J., Rojas-Martínez A. 
Review 

Androgenetic alopecia is the most common form of progressive hair loss in humans. A genetic 
predisposition and hormonal status are considered as major risk factors for this condition. Several 
recent advances in molecular biology and genetics have increased our understanding of the 
mechanisms of hair loss in androgenetic alopecia. We review these advances and examine the 
trends in the genetic and molecular aspects of androgenetic alopecia. © 2018 Medknow 
Publications. All rights reserved. 
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Graphene and graphene oxide: Functionalization and nano-bio-catalytic 
system for enzyme immobilization and biotechnological perspective 

Adeel M., Bilal M., Rasheed T., Sharma A., Iqbal H.M.N. 
Review 

Graphene-based nanomaterials have gained high research interest in different fields related to 
proteins and thus are rapidly becoming the most widely investigated carbon-based materials. Their 
exceptional physiochemical properties such as electrical, optical, thermal and mechanical strength 
enable graphene to render graphene-based nanostructured materials suitable for applications in 
different fields such as electroanalytical chemistry, electrochemical sensors and immobilization of 
biomolecules and enzymes. The structural feature of oxygenated graphene, i.e., graphene oxide 
(GO) covered with different functionalities such as epoxy, hydroxyl, and carboxylic group, open a 
new direction of chemical modification of GO with desired properties. This review describes the 
recent progress related to the structural geometry, physiochemical characteristics, and 
functionalization of GO, and the development of graphene-based novel carriers as host for enzyme 
immobilization. Graphene derivatives-based applications are progressively increasing, in recent 
years. Therefore, from the bio-catalysis and biotransformation viewpoint, the biotechnological 
perspective of graphene-immobilized nano-bio-catalysts is of supreme interest. The structural 
geometry, unique properties, and functionalization of graphene derivatives and graphene-based 
nanomaterials as host for enzyme immobilization are highlighted in this review. Also, the role of GO-
based catalytic systems such as microfluidic bio-catalysis, enzyme-based biofuel cells, and 
biosensors are also discussed with potential future perspectives of these multifaceted materials. © 
2018 Elsevier B.V. 

Adeel M., Bilal M., Rasheed T., Sharma A., Iqbal H.M.N., (2018). Graphene and graphene oxide: Functionalization and 
nano-bio-catalytic system for enzyme immobilization and biotechnological perspective. Proceedings of: International 
Journal of Biological Macromolecules, Vol. 120, pp. 1430-1440, Elsevier B.V., ISSN: 1418130.



Herbal immunomodulators - A remedial panacea for designing and 
developing effective drugs and medicines: Current scenario and  

future prospects 

Tiwari R., Latheef S.K., Ahmed I., Iqbal H.M.N., Bule M.H., Dhama K., Samad H.A., Karthik K., 
Alagawany M., Abd El-Hack M.E., Yatoo M.I., Farag M.R. 

Review 

Background: Constant exposure to various stressors, such as immune pressure, rapidly increasing 
population, deleterious changes in the ecosystem, climate change, infection with emerging and re-
emerging pathogens, and fast-paced lifestyle, is a critical factor in the globally increasing incidences 
of immunocompromising health conditions, as well as stress. Synthetic chemotherapeutic agents, 
which are widely available in the commercial market, may be highly efficacious, but most are 
immunosuppressive and exert many side effects. Methods: Herein, we comprehensively reviewed 
current literature from various scientific databases such as Bentham Science, PubMed, Scopus, 
Elsevier, Springer, etc. The inclusion/exclusion criteria based on literature with high importance was 
adopted to analyze and compile salient information from the authentic bibliographic sources. 
Results: Undoubtedly, the pivotal characteristics of immunostimulants and immunomodulators in 
the maintenance of the health and productivity of humans, as well as animals, cannot be 
overlooked. Numerous herbs used in ethnoveterinary medicine can be successfully employed as 
adjuvant rehabilitators to negate the deleterious effects of chemotherapeutics. The sources of these 
medicinal remedies are part of long traditions in different regions of the world, such as Indian 
Ayurveda and Traditional Chinese Medicine, which have been developed through empirical 
experience. Traditional medicine employs a holistic approach to the prevention of disease, and 
traditional herbal medicines are a source of many components with a high therapeutic value that 
are used in modern allopathic medicine. Globally, many studies have been conducted on these 
herbs and have revealed unique active constituents that activate the innate immune system through 
the stimulation of macrophages and lymphocytes, and modulation of the cytokine profile, which 
leads to a state of alertness with a subsequent reduction in the incidence of infection. 
Immunomodulatory constituents with herbal origins are termed as phytochemicals, including 
flavonoids, glycosides, polysaccharides, terpenoids, essential oils, various bitters, and alkaloids; all 
these compounds exert vital, multidimensional effects. Efforts have focused on screening plant 
preparations to identify adjuvant immune properties; furthermore, several potent phytol adjuvants 
have been experimentally proven to downregulate inflammatory reactions in addition to enhance 
specific adaptive responses to vaccines. Conclusions: In summary, this review summarizes the 
current status and future prospects regarding the immunomodulatory potential of various herbs 
and plants and their promising utility for designing and developing effective drugs and medicines in 
safeguarding the health of humans, animals, and poultry. © 2018 Bentham Science Publishers. 
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Impact of partial phase decorrelation on the performance of pilot-assisted 
millimeter-wave RoF-OFDM systems 

Zabala-Blanco D., Campuzano G., Aldaya I., Castañón G., Vargas-Rosales C. 
Review 

It is well known that in radio over fiber (RoF) systems, the transmission performance of orthogonal 
frequency-division multiplexing (OFDM) is highly sensitive to phase noise. In these systems, the 
radio frequency (RF) signal is generated by beating a reference and a modulated signal at the base 
station and, therefore, the phase noise of the RF signal depends on the phase noise of both 
reference and modulated signals as well as on the correlation between them. In many RoF systems, 
the reference and modulated signals come from the same optical source and, consequently, they 
are affected by the same phase noise, i.e., perfect correlation. Unfortunately, chromatic dispersion 
of fiber progressively decorrelates the phase noise affecting both signals. This impairment is especial 
detrimental in RoF systems operating at millimeter waves, limiting the maximum achievable range. 
On the other hand, pilot-aided equalization has proven its potential to combat the impact of phase 
noise in OFDM signals. However, the complex interrelation between phase noise induced by partial 
decorrelation and pilot-aided equalization is still uncertain. In this paper, we present extensive 
simulation and theoretical results to assess the optical signal to noise penalty and range limitation 
caused by partial field decorrelation. We discovered three performance regimes in terms of the 
correlation degree. This finding was explained by both the profile of the power spectral density and 
the subcarrier phase noise. Whereas the former is a qualitative result, the latter allows to quantify 
the phase noise for an OFDM signal with partial decorrelation and phase noise mitigation. Our 
results revealed that the appearance of a third operating regime is due to pilot-assisted equalization. 
Finally, we found the range of RoF-OFDM systems for perfectly correlated fields at the transmitter. 
© 2017 Elsevier B.V. 
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Improved biosafety and biosecurity measures and/or strategies to tackle 
laboratory-acquired infections and related risks 

Peng H., Bilal M., Iqbal H.M.N. 
Review 

Herein, we reviewed laboratory-acquired infections (LAIs) along with their health-related biological 
risks to provide an evidence base to tackle biosafety/biosecurity and biocontainment issues. Over 
the past years, a broad spectrum of pathogenic agents, such as bacteria, fungi, viruses, parasites, or 
genetically modified organisms, have been described and gained a substantial concern due to their 
profound biological as well as ecological risks. Furthermore, the emergence and/or re-emergence 
of life-threatening diseases are of supreme concern and come under the biosafety and biosecurity 
agenda to circumvent LAIs. Though the precise infection risk after an exposure remains uncertain, 
LAIs inspections revealed that Brucella spp., Mycobacterium tuberculosis, Salmonella spp., Shigella 
spp., Rickettsia spp., and Neisseria meningitidis are the leading causes. Similarly, the human 
immunodeficiency virus (HIV) as well as hepatitis B (HBV) and C viruses (HCV), and the dimorphic 
fungi are accountable for the utmost number of viral and fungal-associated LAIs. In this context, 
clinical laboratories at large and microbiology, mycology, bacteriology, and virology-oriented 
laboratories, in particular, necessitate appropriate biosafety and/or biosecurity measures to ensure 
the safety of laboratory workers and working environment, which are likely to have direct or indirect 
contact/exposure to hazardous materials or organisms. Laboratory staff education and training are 
indispensable to gain an adequate awareness to handle biologically hazardous materials as per 
internationally recognized strategies. In addition, workshops should be organized among laboratory 
workers to let them know the epidemiology, pathogenicity, and human susceptibility of LAIs. In this 
way, several health-related threats that result from the biologically hazardous materials can be 
abridged or minimized and controlled by the correct implementation of nationally and 
internationally certified protocols that include proper microbiological practices, containment 
devices/apparatus, satisfactory facilities or resources, protective barriers, and specialized education 
and training of laboratory staffs. The present work highlights this serious issue of LAIs and associated 
risks with suitable examples. Potential preventive strategies to tackle an array of causative agents 
are also discussed. In this respect, the researchers and scientific community may benefit from the 
lessons learned in the past to anticipate future problems. © 2018 by the authors. Licensee MDPI, 
Basel, Switzerland. 
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In vitro plant tissue culture: means for production of biological  
active compounds 

Espinosa-Leal C.A., Puente-Garza C.A., García-Lara S. 
Review 

Main conclusion: Plant tissue culture as an important tool for the continuous production of active 
compounds including secondary metabolites and engineered molecules. Novel methods (gene 
editing, abiotic stress) can improve the technique. Humans have a long history of reliance on plants 
for a supply of food, shelter and, most importantly, medicine. Current-day pharmaceuticals are 
typically based on plant-derived metabolites, with new products being discovered constantly. 
Nevertheless, the consistent and uniform supply of plant pharmaceuticals has often been 
compromised. One alternative for the production of important plant active compounds is in vitro 
plant tissue culture, as it assures independence from geographical conditions by eliminating the 
need to rely on wild plants. Plant transformation also allows the further use of plants for the 
production of engineered compounds, such as vaccines and multiple pharmaceuticals. This review 
summarizes the important bioactive compounds currently produced by plant tissue culture and the 
fundamental methods and plants employed for their production. © 2018, Springer-Verlag GmbH 
Germany, part of Springer Nature. 
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Inactivation Methods of Trypsin Inhibitor in Legumes: A Review 

Avilés-Gaxiola S., Chuck-Hernández C., Serna Saldívar S.O. 
Review 

Seed legumes have played a major role as a crop worldwide, being cultivated on about 12% to 15% 
of Earth's arable land; nevertheless, their use is limited by, among other things, the presence of 
several antinutritional factors (ANFs - naturally occurring metabolites that the plant produces to 
protect itself from pest attacks.) Trypsin inhibitors (TIs) are one of the most relevant ANFs because 
they reduce digestion and absorption of dietary proteins. Several methods have been developed in 
order to inactivate TIs, and of these, thermal treatments are the most commonly used. They cause 
loss of nutrients, affect functional properties, and require high amounts of energy. Given the above, 
new processes have emerged to improve the nutritional quality of legumes while trying to solve the 
problems caused by the use of thermal treatments. This review examines and discusses the methods 
developed by researchers to inactivate TI present in legumes and their effects over nutritional and 
functional properties. © 2017 Institute of Food Technologists® 
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In-ear medical devices for acoustic therapies in tinnitus treatments,  
state of the art 

Ibarra D., Tavira-Sanchez F., Recuero-Lopez M., Anthony B.W. 
Review 

Cochrane reviews indicate there is very limited support for all forms of sound therapy and cognitive 
behavioral therapy has the strongest support. American Academy of Otolaryngology (AAO) recently 
published some guidelines which recommends Cognitive Behavioral Therapy (CBT) for tinnitus 
intervention, and only indicates that sound therapy should be considered an “option” for 
intervention. Nevertheless, acoustic therapy could lead to cause changes in the tinnitus perception 
and has been appreciated by the affected people for years. In the last decades, the use of sound or 
sound enrichment has become a central part of many tinnitus management programs used by 
audiologists, whether the intention was to mask tinnitus, suppress tinnitus, or interrupt the tinnitus 
generating neural activity. Several acoustic therapies have been developed and implemented in the 
last 40 years, but how can we determine which one is the most effective? We can determine the 
effects based on the results reported in many research studies, but in those studies are many factors 
that differ from one study to another, like in-ear medical devices used to apply acoustic therapy for 
tinnitus treatment. In this article, we review and analyze the different types of in-ear medical 
devices used in the most recently acoustic therapies in treatments against tinnitus, allowing us to 
identify the pros and cons. By our analysis, an optimal medical device could be characterized to 
enhance the application of acoustic therapies and in consequence the global results of the sound 
therapies that already exist. In this review, it was considered acoustic therapies, the technology 
implemented in medical devices and the clinical needs. © 2017 Elsevier B.V. 
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Inflammation following acute myocardial infarction: Multiple players, 
dynamic roles, and novel therapeutic opportunities 

Ong S.-B., Hernández-Reséndiz S., Crespo-Avilan G.E., Mukhametshina R.T., Kwek X.-Y.,  
Cabrera-Fuentes H.A., Hausenloy D.J. 

Review 

Acute myocardial infarction (AMI) and the heart failure that often follows, are major causes of death 
and disability worldwide. As such, new therapies are required to limit myocardial infarct (MI) size, 
prevent adverse left ventricular (LV) remodeling, and reduce the onset of heart failure following 
AMI. The inflammatory response to AMI, plays a critical role in determining MI size, and a persistent 
pro-inflammatory reaction can contribute to adverse post-MI LV remodeling, making inflammation 
an important therapeutic target for improving outcomes following AMI. In this article, we provide 
an overview of the multiple players (and their dynamic roles) involved in the complex inflammatory 
response to AMI and subsequent LV remodeling, and highlight future opportunities for targeting 
inflammation as a therapeutic strategy for limiting MI size, preventing adverse LV remodeling, and 
reducing heart failure in AMI patients. © 2018 The Authors 
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Is diabetes mellitus equivalent to atherosclerotic cardiovascular disease from 
a healthcare cost perspective? Insights from the Medical Expenditure  

Panel Survey: 2010-2013 

Feldman D.I., Valero-Elizondo J., Salami J.A., Rana J.S., Ogunmoroti O., Okunrintemi V.,  
Osondu C.U., Spatz E.S., Virani S.S., Blankstein R., Blaha M.J., Veledar E., Nasir K. 

Review 

Diabetes mellitus (DM) and atherosclerotic cardiovascular disease (ASCVD) both increase the risk 
for a major adverse cardiac event, and are therefore considered priority conditions clinically. 
Although guidelines encourage clinicians to treat them similarly, many researchers do not consider 
DM an ASCVD risk-equivalent. However, from a healthcare system standpoint it is more important 
to determine whether DM is an economic burden equivalent to ASCVD. Using data from the 
Household Component of the 2010-2013 Medical Expenditure Panel Survey, we determined that 
the diagnosis of DM yields significantly lower healthcare expenditures and resource utilization when 
compared with ASCVD. In fact, the healthcare cost associated with DM alone is almost $1000 less 
than ASCVD. That being said, the cost and resource utilization was highest among those individuals 
diagnosed with ASCVD+DM, underscoring the importance of primary and secondary prevention to 
help detect individuals early and initiate proper lifestyle and aggressive therapeutic managements. 
© 2018 Wolters Kluwer Health, Inc. All rights reserved. 
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«Let me kiss» (Quijote II, XVI): On kissing in Cervantes [«Déjenme besar» 
(Quijote II, XVI): Sobre algunos besos cervantinos] 

Mora P.S. 
Review 

Cervantes' works are full of kisses: ceremonial, friendly, erotic, etc. It is possible to have a global 
view of the idea of the kiss in Spanish Golden-Age by studying it in Cervantes. The kiss, basic gesture 
of human affection, conceals social codes, religious beliefs, and philosophical ideas, and its study 
reveals the mentality of an age. This article examines the most important kisses in Cervantes' work 
and argues that some of them, far from being mechanical gestures, are full of meaning and uncover 
specific aspects of Cervantes' thought. © 2018 CSIC. 
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Magnetic nanoparticles as versatile carriers for enzymes immobilization:  
A review 

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

Enzymes are highly efficient biocatalysts and widely employed in biotechnological sectors. However, 
lack of (re)-purification and efficient recovery of enzymes are among the most critical and 
challenging aspects, which render them enormously expensive for industrial exploitability. Aiming 
to tackle these challenges, magnetic nanoparticles (MNPs) have gained a special place as versatile 
carriers and supporting matrices for immobilization purposes, owing to the exceptional properties 
of MNPs, such as large surface area, large surface-to-volume ratio, and mobility and high mass 
transference. More importantly, they can also be easily separated and recovered by applying an 
external magnetic field. Apart from their biocompatible micro-environment, the utilization of such 
MNPs represents a noteworthy green chemistry approach, since it lengthens the biocatalyst lifetime 
through multiple recovery cycles. According to the literature evidence, various modification and/or 
functionalization approaches have been developed to produce MNPs for the effective 
immobilization of a broad variety of industrially important enzymes and biomolecules with 
improved characteristics. Enzymes immobilized on MNPs displayed a wide-working pH and 
temperature range, as well as, improved thermal and storage stabilities than that of their pristine 
counterparts. Co-immobilization of multi-enzymes could also be accomplished through 
nanoparticle-based approaches. This review presents an updated outlook on the development and 
characterization of MNPs, in particular, iron-based MNPs-derived nano-constructs as support 
materials for enzyme immobilization. © 2018 Elsevier B.V. 
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Managing microbial communities in membrane biofilm reactors 

Ontiveros-Valencia A., Zhou C., Zhao H.-P., Krajmalnik-Brown R., Tang Y., Rittmann B.E. 
Review 

Membrane biofilm reactors (MBfRs) deliver gaseous substrates to biofilms that develop on the 
outside of gas-transfer membranes. When an MBfR delivers electron donors hydrogen (H2) or 
methane (CH4), a wide range of oxidized contaminants can be reduced as electron acceptors, e.g., 
nitrate, perchlorate, selenate, and trichloroethene. When O2 is delivered as an electron acceptor, 
reduced contaminants can be oxidized, e.g., benzene, toluene, and surfactants. The MBfR’s biofilm 
often harbors a complex microbial community; failure to control the growth of undesirable 
microorganisms can result in poor performance. Fortunately, the community’s structure and 
function can be managed using a set of design and operation features as follows: gas pressure, 
membrane type, and surface loadings. Proper selection of these features ensures that the best 
microbial community is selected and sustained. Successful design and operation of an MBfR 
depends on a holistic understanding of the microbial community’s structure and function. This 
involves integrating performance data with omics results, such as with stoichiometric and kinetic 
modeling. © 2018, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Manufacturing Methods and Engineering Properties of Pectin-Based 
Nanobiocomposite Films 

Villa-Rojas R., Valdez-Fragoso A., Mújica-Paz H. 
Review 

Biodegradable films made from carbohydrates, such as pectin, have gained popularity as 
alternatives to nondegradable packaging materials because their sources are biodegradable, 
renewable, and cheap by-products. However, biodegradable films’ mechanical properties, thermal 
properties, and water vapor permeability (WVP) have a deficient performance compared to plastics 
typically used in food packaging, such as polyethylene (PE), polypropylene (PP), and polyvinylidene 
chloride (PVDC). The addition of nanomaterials (NMAT) has been shown to improve those film 
properties. The objectives of this review were to summarize and analyze how the nature, 
concentration, distribution, and intermolecular interactions of NMAT in pectin films influence the 
film’s mechanical properties, thermal properties, and WVP. Most studies conclude that adequate 
distribution of the NMAT within the film promotes proper interface contact among film constituents 
and improves the film properties. Increasing the NMAT concentration has also been correlated with 
better biopolymer properties, but the relationship is not always linear. When compared to plastics 
commonly used for food packaging, pectin nanobiocomposites have similar tensile strength, WVP, 
and some have similar thermal resistance; however, most pectin nanobiocomposites cannot 
withstand as much deformation when a force is applied, compared to plastics. These results show 
pectin nanobiocomposites have potential as food packaging materials. However, more studies are 
needed to optimize pectin nanobiocomposite films and determine the influence of homogenization 
methods, NMAT particle size, and intermolecular forces (between pectin and nanofiller) on the film 
properties. Optimized films could be used in future shelf life testing to ascertain the effectiveness 
of these films as novel food packaging materials. © 2017, Springer Science+Business Media New 
York. 
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Review 

mHealth, such as apps running on consumer smart devices is becoming increasingly popular and has 
the potential to profoundly affect healthcare and health outcomes. However, it may be disruptive 
and results achieved are not always reaching the goals. Allergic Rhinitis and its Impact on Asthma 
(ARIA) has evolved from a guideline using the best evidence-based approach to care pathways suited 
to real-life using mobile technology in allergic rhinitis (AR) and asthma multimorbidity. Patients 
largely use over-the-counter medications dispensed in pharmacies. Shared decision making 
centered around the patient and based on self-management should be the norm. Mobile Airways 
Sentinel networK (MASK), the Phase 3 ARIA initiative, is based on the freely available MASK app (the 
Allergy Diary, Android and iOS platforms). MASK is available in 16 languages and deployed in 23 
countries. The present paper provides an overview of the methods used in MASK and the key results 
obtained to date. These include a novel phenotypic characterization of the patients, confirmation 
of the impact of allergic rhinitis on work productivity and treatment patterns in real life. Most 
patients appear to self-medicate, are often non-adherent and do not follow guidelines. Moreover, 
the Allergy Diary is able to distinguish between AR medications. The potential usefulness of MASK 
will be further explored by POLLAR (Impact of Air Pollution on Asthma and Rhinitis), a new Horizon 
2020 project using the Allergy Diary. © 2018 The Author(s). 
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Metabolic engineering and enzyme-mediated processing: A biotechnological 
venture towards biofuel production – A review 

Bilal M., Iqbal H.M.N., Hu H., Wang W., Zhang X. 
Review 

Increasing concerns over the unstable and uncertain petro-based reserves, global warming and 
energy insecurity have led to a resurgence in the development of an environmentally-responsive 
greener approach for biofuel production. Exploration of renewable bio-resources for producing 
biofuels as well as industrially-commodity chemicals has become a universal research theme and 
attracted massive scientist's impetus over the last decade. Inarguably, lignocellulosic biofuel 
represents a renewable, sustainable, and the sole foreseeable alternative energy source to 
transportation fuels. Nevertheless, the lignocellulose recalcitrance postures technical hurdles to 
develop a cost-competitive bio-refinery process. To do this, the fuel-producing microbial hosts and 
their metabolic pathways must be engineered/tailored and optimized. Protein engineering has been 
used to amplify the biocatalytic performance of lignocellulose-modifying enzymes, but only a 
modest outcome has seen in biotransforming the lignocellulose-to-biofuels than that of its great 
success in other industrial applications. Recent advancements in metabolic engineering and 
synthetic biology will provide novel tools for biotechnologists and metabolic engineers to create an 
efficient and well-performing biocatalyst with desired phenotypes for producing economically 
viable biofuels. The present review article describes various technical obstacles, advances, and bio-
economic aspects in the research arena of lignocellulose to biofuel which is crucial in the future 
biofuel industry to respond inevitably accelerating oil prices and depleting oil assets. © 2017  
Elsevier Ltd 
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Metabolic engineering strategies for enhanced shikimate biosynthesis: 
current scenario and future developments 

Bilal M., Wang S., Iqbal H.M.N., Zhao Y., Hu H., Wang W., Zhang X. 
Review 

Shikimic acid is an important intermediate for the manufacture of the antiviral drug oseltamivir 
(Tamiflu®) and many other pharmaceutical compounds. Much of its existing supply is obtained from 
the seeds of Chinese star anise (Illicium verum). Nevertheless, plants cannot supply a stable source 
of affordable shikimate along with laborious and cost-expensive extraction and purification process. 
Microbial biosynthesis of shikimate through metabolic engineering and synthetic biology 
approaches represents a sustainable, cost-efficient, and environmentally friendly route than plant-
based methods. Metabolic engineering allows elevated shikimate production titer by inactivating 
the competing pathways, increasing intracellular level of key precursors, and overexpressing rate-
limiting enzymes. The development of synthetic and systems biology-based novel technologies have 
revealed a new roadmap for the construction of high shikimate-producing strains. This review 
elaborates the enhanced biosynthesis of shikimate by utilizing an array of traditional metabolic 
engineering along with novel advanced technologies. The first part of the review is focused on the 
mechanistic pathway for shikimate production, use of recombinant and engineered strains, 
improving metabolic flux through the shikimate pathway, chemically inducible chromosomal 
evolution, and bioprocess engineering strategies. The second part discusses a variety of industrially 
pertinent compounds derived from shikimate with special reference to aromatic amino acids and 
phenazine compound, and main engineering strategies for their production in diverse bacterial 
strains. Towards the end, the work is wrapped up with concluding remarks and future 
considerations. © 2018, Springer-Verlag GmbH Germany, part of Springer Nature. 
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Microfluidics Engineering: Recent Trends, Valorization, and Applications 

Ahmed I., Iqbal H.M.N., Akram Z. 
Review 

In recent years, microfluidics engineering has gained increasing research interests in assimilation 
and designing novel constructs for various applications in bio- and non-bio sectors of the modern 
world. Soft and photolithographic fabricated devices have a potential to control the diffusion and 
flow of liquids in channels. The fabricated microfluidic devices of unique geometry facilitate 
excellent control over extracellular microenvironment and soluble factor interactions. The current 
devices do not only replace the in vitro approaches but also provide a new understanding of 
biomolecules separation and flow in the network of microchannels. The appropriate physiological 
responses of cells in biological studies or drug screening analysis require engineering of active cells 
outside the body to enhance their maximum potential for best cellular therapy. This review work 
mainly focuses on the current methodologies involved in the fabrication process and limitations of 
cell array technology. The information is given on considerable advantages of microfluidic devices. 
Toward the end, potential applications covering microfluidic-based in vitro drug analysis and 
analytical-based separation/detachment are discussed with potential future viewpoints. © 2017, 
King Fahd University of Petroleum & Minerals. 
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Microfluidics technology for drug delivery: A review 

Mancera-Andrade E.I., Parsaeimehr A., Arevalo-Gallegos A., Ascencio-Favela G., Parra-Saldivar R. 
Review 

Microfluidics is undoubtedly an influential technology that is currently revolutionizing the chemical 
and biological studies by replicating laboratory bench-top technology on a miniature chip-scale 
device. In the area of drug delivery science, microfluidics offers advantages, such as precise dosage, 
ideal delivery, target-precise delivery, sustainable and controlled release, multiple dosing, and slight 
side effects. These advantages bring significant assets to the drug delivery systems. Microfluidic 
technology has been progressively used for fabrication of drug carriers, direct drug delivery systems, 
high-throughput screening, and formulation and immobilization of drugs. This review discusses the 
recent technological progress, outcomes and available opportunities for the usage of microfluidics 
systems in drug delivery systems. © 2018 Frontiers in Bioscience. All rights reserved. 
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Mobility-aware medium access control protocols for wireless sensor 
networks: A survey 

Zareei M., Islam A.K.M.M., Vargas-Rosales C., Mansoor N., Goudarzi S., Rehmani M.H. 
Review 

The popularity of wireless sensor networks has grown rapidly in recent years, with new directions 
including healthcare monitoring and disaster response. This increased use in mobile applications 
has naturally led to new challenges to the design of sensor protocols, especially in the media access 
control (MAC) sublayer. In order to design a MAC protocol which takes mobility awareness into 
account, understanding how mobility can be described by mobility models is crucial. Moreover, for 
applications that transform between static, periodic-mobile, random-mobile, or variable number of 
nodes, flexibility in design is a key consideration. Therefore, in this paper mobility pattern, mobility 
models and mobility estimation algorithms for wireless sensor networks are discussed. The state of 
the art of medium access control protocols with mobility-handling capabilities is overviewed and a 
comparative study of the most well-known mobility aware MAC protocols is given. Finally, future 
research directions for mobility-aware MAC protocols are presented. We believe this paper will aid 
researchers by serving as a reference to orient future research in this area. © 2017 Elsevier Ltd 
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Multidisciplinary investigations on galphimia glauca: A mexican medicinal 
plant with pharmacological potential 

Sharma A., Angulo-Bejarano P.I., Madariaga-Navarrete A., Oza G., Iqbal H.M.N.,  
Cardoso-Taketa A., Villarreal M.L. 

Review 

Galphimia glauca (Cav.) Kuntze is an important endemic plant species, which possesses many 
medicinal properties and has been used in the Mexican traditional medicine for its sedative, 
anxiolytic, anticonvulsant, antiasthmatic and antiallergic properties. The therapeutic properties of 
this plant are mainly due to the presence of diverse bioactive compounds such as flavonoids, 
triterpenoids, and phenolics. Several triterpenoids and flavonoids compounds have been isolated 
and identified. Modern studies have demonstrated many biological activities such as anti-
inflammatory, antidiarrheal, gastroenteritis, antimalarial and cytotoxic activities. Nevertheless, 
many studies are restricted to the crude extract, and many bioactive compounds are yet to be 
identified and validated according to its traditional use. However, its commercial exploitation and 
use are highly limited due to the non-availability of enough plant material and lack of knowledge 
about its agronomical practices. Moreover, the misinterpretation and mislabeling of closely related 
species of the genus Galphimia Cav. as G. glauca or G. gracilis is a common problem for its rigorous 
scientific study and commercial exploitation. The present review provides comprehensive 
knowledge based on the available scientific literature. To the best of our knowledge, this is the first 
review on G. glauca. This comprehensive information will certainly provide a guide for the better 
understanding and utilization of G. glauca for its scientific and industrial exploitation. © 2018 by the 
authors. 
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Nanomedicine for the cardiac myocyte: Where are we? 

Lozano O., Torres-Quintanilla A., García-Rivas G. 
Review 

Biomedical achievements in the last few decades, leading to successful therapeutic interventions, 
have considerably improved human life expectancy. Nevertheless, the increasing load and the still 
suboptimal outcome for patients with cardiac dysfunction underlines the relevance of continuous 
research to develop novel therapeutics for these diseases. In this context, the field of nanomedicine 
has attracted a lot of attention due to the potential novel treatment possibilities, such as controlled 
and sustained release, tissue targeting, and drug protection from degradation. For cardiac 
myocytes, which constitute the majority of the heart by mass and are the contractile unit, new 
options have been explored in terms of the use of nanomaterials (NMs) for therapy, diagnosis, and 
tissue engineering. This review focuses on the advances of nanomedicine targeted to the cardiac 
myocyte: first presenting the NMs used and the principal cardiac myocyte-based afflictions, 
followed by an overview of key advances in the field, including NMs interactions with the cardiac 
myocyte, therapy delivery, diagnosis based on imaging, and tissue engineering for tissue repair and 
heart-on-a-chip devices. © 2017 Elsevier B.V. 
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Nanotherapeutics for treatment of pulmonary arterial hypertension 

Segura-Ibarra V., Wu S., Hassan N., Moran-Guerrero J.A., Ferrari M., Guha A.,  
Karmouty-Quintana H., Blanco E. 

Review 

Pulmonary arterial hypertension (PAH) is a devastating and fatal chronic lung disease. While current 
pharmacotherapies have improved patient quality of life, PAH drugs suffer from limitations in the 
form of short-term pharmacokinetics, instability, and poor organ specificity. Traditionally, 
nanotechnology-based delivery strategies have proven advantageous at increasing both circulation 
lifetimes of chemotherapeutics and accumulation in tumors due to enhanced permeability through 
fenestrated vasculature. Importantly, increased nanoparticle (NP) accumulation in diseased tissues 
has been observed pre-clinically in pathologies characterized by endothelial dysfunction and 
remodeled vasculature, including myocardial infarction and heart failure. Recently, this 
phenomenon has also been observed in preclinical models of PAH, leading to the exploration of NP-
based drug delivery as a therapeutic modality in PAH. Herein, we discussed the advantages of NPs 
for efficacious treatment of PAH, including heightened therapeutic delivery to diseased lungs for 
increased drug bioavailability, as well as highlighted innovative nanotherapeutic approaches for 
PAH. © 2018 Segura-Ibarra, Wu, Hassan, Moran-Guerrero, Ferrari, Guha, Karmouty-Quintana and 
Blanco. 
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Nanotherapeutics: An insight into healthcare and multi-dimensional 
applications in medical sector of the modern world 

Prasad M., Lambe U.P., Brar B., Shah I., J M., Ranjan K., Rao R., Kumar S., Mahant S., Khurana S.K., 
Iqbal H.M.N., Dhama K., Misri J., Prasad G. 

Review 

In recent years nanotechnology has revolutionized the healthcare strategies and envisioned to have 
a tremendous impact to offer better health facilities. In this context, medical nanotechnology 
involves design, fabrication, regulation, and application of therapeutic drugs and devices having a 
size in nano-range (1–100 nm). Owing to the revolutionary implications in drug delivery and gene 
therapy, nanotherapeutics has gained increasing research interest in the current medical sector of 
the modern world. The areas which anticipate benefits from nano-based drug delivery systems are 
cancer, diabetes, infectious diseases, neurodegenerative diseases, blood disorders and orthopedic 
problems. The development of nanotherapeutics with multi-functionalities has considerable 
potential to fill the lacunae existing in the present therapeutic domain. Nanomedicines in the field 
of cancer management have enhanced permeability and retention of drugs thereby effectively 
targeting the affected tissues. Polymeric conjugates of asparaginase, polymeric micelles of paclitaxel 
have been recmended for various types of cancer treatment.The advancement of nano therapeutics 
and diagnostics can provide the improved effectiveness of the drug with less or no toxicity concerns. 
Similarly, diagnostic imaging is having potential future applications with newer imaging elements at 
nano level. The newly emerging field of nanorobotics can provide new directions in the field of 
healthcare. In this article, an attempt has been made to highlight the novel nanotherapeutic 
potentialities of polymeric nanoparticles, nanoemulsion, solid lipid nanoparticle, nanostructured 
lipid carriers, dendrimers, nanocapsules and nanosponges based approaches. The useful 
applications of these nano-medicines in the field of cancer, nutrition, and health have been 
discussed in details. Regulatory and safety concerns along with the commercial status of 
nanosystems have also been presented. In summary, a successful translation of emerging 
nanotherapeutics into commercial products may lead to an expansion of biomedical science. 
Towards the end of the review, future perspectives of this important field have been introduced 
briefly. © 2017 Elsevier Masson SAS 
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Nonlocal effect on transverse-magnetic photonic properties of periodic 
dielectric-metal stacks 

Iakushev D., Lopez-Aguayo S. 
Review 

We study scattering of a transverse-magnetic electromagnetic wave by a stack of thin metal layers 
with the width comparable to the skin-depth of the electromagnetic field in bulk metal. We use a 
microscopic approach based on the Boltzmann kinetic equation, which makes it possible to describe 
not only the nonlocality of metal conductivity but also the diffuse interaction of charge carriers with 
the surfaces of the metal film. Solving the Maxwell equations with nonlocal current density, we 
compare the transmittance, reflectance, and absorption of a stack with those originated from the 
local approximation based on the Drude model, which describes neither nonlocality of metal 
conductivity nor diffuse surface scattering of electrons. Although it is considered that nonlocal 
effects are relevant only within the microwave frequency range at helium temperatures, we show 
that at room temperatures, the infrared transmittance, reflectance, and absorption of a dielectric-
metal stack can also differ substantially from the corresponding values predicted by the local 
approximation. © 2018 IOP Publishing Ltd. 
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Non-thermal Technologies as Alternative Methods for Saccharomyces 
cerevisiae Inactivation in Liquid Media: a Review 

Paniagua-Martínez I., Ramírez-Martínez A., Serment-Moreno V., Rodrigues S., Ozuna C. 
Review 

The ongoing demand for high-quality processed foods which would preserve their natural and fresh-
like characteristics has awakened a growing interest in non-thermal technologies. Thanks to their 
ability to inactivate microorganisms under mild conditions, these technologies avoid drawbacks 
usually attributed to the use of thermal treatments, such as nutrient loss, off-flavors, and changes 
in the food’s physical and chemical properties. Saccharomyces cerevisiae (S. cerevisiae) mainly 
causes spoilage in liquid foods with high sugar content and low pH values. Thus, it is one of the most 
undesirable microorganisms in the food industry since its presence may lead to important economic 
losses. This review offers an exhaustive compilation and critical revision of research conducted in 
the field of S. cerevisiae inactivation in liquid media, emphasizing the use of non-thermal 
technologies, such as high pressure processing, high-power ultrasound, supercritical carbon dioxide, 
pulsed electric fields, and others. Likewise, using these technologies in combination (the hurdle 
approach) may enhance their individual effect and significantly reduce the treatment time needed 
to obtain a given level of S. cerevisiae inactivation. In general, non-thermal technologies are proving 
to be able to successfully inactivate S. cerevisiae in liquid media. However, the need for further 
investigation and complete industrial implementation is made evident throughout this review. © 
2018, Springer Science+Business Media, LLC, part of Springer Nature. 
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Novel aspects and future trends in the use of aqueous two-phase systems  
as a bioengineering tool 

González-Valdez J., Mayolo-Deloisa K., Rito-Palomares M. 
Review 

Traditionally, aqueous two-phase systems (ATPS) have been used as a liquid–liquid extraction 
technique for the primary recovery and purification of biological samples. The enormous potential 
of their usage comes with great economical and technical advantages mainly due to the mild 
physicochemical environment. Nowadays, the use of ATPS as a bioengineering technique is 
approaching an era where new possibilities are being explored to maximize their use and 
implementation in the development of novel practical applications and tools. In this context, 
‘intelligent’ polymers are being used as phase forming chemicals in ATPS in route to process 
integration. Extractive fermentation in ATPS is being re-evaluated with the aim of effectively 
growing microorganisms while recovering their fermentation products in different phases. ATPS are 
also being used as a tool for refolding of proteins. There are also several innovative efforts being 
made towards implementing this bioengineering tool as a continuous process moving away from 
traditional batch operations. In general, the possibilities of implementing ATPS in different 
bioprocessing aspects are growing considerably and gaining importance. This review aims to present 
the novel trends in the use and development of ATPS strategies as complete bioengineering tools 
and to provide a full perspective of their possibilities in the near future. © 2017 Society of Chemical 
Industry. © 2017 Society of Chemical Industry 
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On television and the human rights of children in Mexico [Sobre la televisión 
y los derechos humanos de niñas y niños en México] 

Garza F.J.M. 
Review 

The work analyzed the content offerings of the four national television channels with the greatest 
coverage in Mexico. With a sample of two natural weeks of programming during 2013 and 2015, 
the study highlights the little interest that the government and television companies have done to 
fulfill the agreements of the Convention of the Rights of the Child (crc). 
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Organs-on-a-chip module: A review from the development and applications 
perspective 

Sosa-Hernández J.E., Villalba-Rodríguez A.M., Romero-Castillo K.D., Aguilar-Aguila-Isaías M.A., 
García-Reyes I.E., Hernández-Antonio A., Ahmed I., Sharma A., Parra-Saldívar R., Iqbal H.M.N. 

Review 

In recent years, ever-increasing scientific knowledge and modern high-tech advancements in micro- 
and nano-scales fabrication technologies have impacted significantly on various scientific fields. A 
micro-level approach so-called "microfluidic technology" has rapidly evolved as a powerful tool for 
numerous applications with special reference to bioengineering and biomedical engineering 
research. Therefore, a transformative effect has been felt, for instance, in biological sample 
handling, analyte sensing cell-based assay, tissue engineering, molecular diagnostics, and drug 
screening, etc. Besides such huge multi-functional potentialities, microfluidic technology also offers 
the opportunity to mimic different organs to address the complexity of animal-based testing models 
effectively. The combination of fluid physics along with three-dimensional (3-D) cell 
compartmentalization has sustained popularity as organ-on-a-chip. In this context, simple 
humanoid model systems which are important for a wide range of research fields rely on the 
development of a microfluidic system. The basic idea is to provide an artificial testing subject that 
resembles the human body in every aspect. For instance, drug testing in the pharma industry is 
crucial to assure proper function. Development of microfluidic-based technology bridges the gap 
between in vitro and in vivo models offering new approaches to research in medicine, biology, and 
pharmacology, among others. This is also because microfluidic-based 3-D niche has enormous 
potential to accommodate cells/tissues to create a physiologically relevant environment, thus, 
bridge/fill in the gap between extensively studied animal models and human-based clinical trials. 
This review highlights principles, fabrication techniques, and recent progress of organs-on-chip 
research. Herein, we also point out some opportunities for microfluidic technology in the future 
research which is still infancy to accurately design, address and mimic the in vivo niche. © 2018 by 
the authors. 
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Peroxidases-assisted removal of environmentally-related hazardous 
pollutants with reference to the reaction mechanisms of industrial dyes 

Bilal M., Rasheed T., Iqbal H.M.N., Yan Y. 
Review 

Environmental protection is one of the most important challenges for the humankind. Increasing 
number of emerging pollutants resulting from industrial/human-made activities represents a 
serious menace to the ecological and environmental equilibrium. Industrial dyes, endocrine 
disrupters, pesticides, phenols and halogenated phenols, polycyclic aromatic hydrocarbons, 
polychlorinated biphenyls, and other xenobiotics are among the top priority environmental 
pollutants. Some classical remediation approaches including physical, chemical and biological are 
being employed, but are ineffective in cleaning the environment. Enzyme-catalyzed transformation 
reactions are gearing accelerating attention in this context as potential alternatives to classical 
chemical methods. Peroxidases are catalysts able to decontaminate an array of toxic compounds by 
a free radical mechanism resulting in oxidized or depolymerized products along with a significant 
toxicity reduction. Admittedly, enzymatic catalysis offers the hallmark of high chemo-, regio-, and 
enantioselectivity and superior catalytic efficiency under given reaction environment. Moreover, 
enzymes are considered more benign, socially acceptable and greener production routes since 
derived from the renewable and sustainable feedstock. Regardless of their versatility and potential 
use in environmental processes, several limitations, such as heterologous production, catalytic 
stability, and redox potential should be overcome to implement peroxidases at large-scale 
transformation and bio-elimination of recalcitrant pollutants. In this article, a critical review of the 
transformation of different types of hazardous pollutants by peroxidases, with special reference to 
the proposed reaction mechanisms of several dyes is presented. Following that major challenges for 
industrial and environmental applications of peroxidases are also discussed. Towards the end, the 
information is also given on miscellaneous applications of peroxidases, concluding remarks and 
outlook. © 2018 
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Physical and chemical changes undergone by pericarp and endosperm during 
corn nixtamalization-A review 

Santiago-Ramos D., Figueroa-Cárdenas J.D.D., Mariscal-Moreno R.M., Escalante-Aburto A.,  
Ponce-García N., Véles-Medina J.J. 

Review 

Nixtamalization is the cooking of corn grains, traditionally in water with wood ashes or alkaline 
compounds. However, due to the pollution caused, the use of other calcium salts or weak acids, as 
well as alternative processes, has been explored. The pericarp and endosperm comprise 80.5–92.9% 
of the total weight of the grain and therefore have great effects on handling during processing and 
the quality of nixtamalized corn-based products. An introduction to nixtamalization processing 
conditions is followed by reviews of the microstructure and composition of the pericarp and 
endosperm, and the effects of nixtamalization on the structures and compositions of these tissues. 
In particular, the processing of raw corn into masa (dough) affects the gelatinization of starch, the 
interactions of starch with calcium and amylose-lipid complexes, with impacts on pasting properties 
and digestibility. Finally, the research required to underpin the development of new processing 
alternatives is discussed. © 2018 Elsevier Ltd 
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Plasma cell differentiation pathways in systemic lupus erythematosus 

Malkiel S., Barlev A.N., Atisha-Fregoso Y., Suurmond J., Diamond B. 
Review 

Plasma cells (PCs) are responsible for the production of protective antibodies against infectious 
agents but they also produce pathogenic antibodies in autoimmune diseases, such as systemic lupus 
erythematosus (SLE). Traditionally, high affinity IgG autoantibodies are thought to arise through 
germinal center (GC) responses. However, class switching and somatic hypermutation can occur in 
extrafollicular (EF) locations, and this pathway has also been implicated in SLE. The pathway from 
which PCs originate may determine several characteristics, such as PC lifespan and sensitivity to 
therapeutics. Although both GC and EF responses have been implicated in SLE, we hypothesize that 
one of these pathways dominates in each individual patient and genetic risk factors may drive this 
predominance. While it will be important to distinguish polymorphisms that contribute to a GC-
driven or EF B cell response to develop targeted treatments, the challenge will be not only to identify 
the differentiation pathway but the molecular mechanisms involved. In B cells, this task is 
complicated by the cross-talk between the B cell receptor, toll-like receptors (TLR), and cytokine 
signaling molecules, which contribute to both GC and EF responses. While risk variants that affect 
the function of dendritic cells and T follicular helper cells are likely to primarily influence GC 
responses, it will be important to discover whether some risk variants in the interferon and TLR 
pathways preferentially influence EF responses. Identifying the pathways of autoreactive PC 
differentiation in SLE may help us to understand patient heterogeneity and thereby guide precision 
therapy. © 2018 Malkiel, Barlev, Atisha-Fregoso, Suurmond and Diamond. 
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Postharvest insect resistance in maize 

López-Castillo L.M., Silva-Fernández S.E., Winkler R., Bergvinson D.J., Arnason J.T., García-Lara S. 
Review 

One of the main challenges for the 21st century is ensuring global food security. Today, maize is the 
largest staple crop produced worldwide. Postharvest primary insect pests, especially the maize 
weevil (Sitophilus zeamais) and the large grain borer (Prostephanus truncatus) cause food-grain 
losses during storage up to 40% of total production, mainly in developing countries. Alternatives for 
pest management have been explored, including the implementation of hermetic storage structures 
and the application of chemical insecticides. Nevertheless, in low-income regions, both strategies 
are rarely accessible to smallholders. Modern breeding programs have endeavored to develop 
insect-resistant varieties, which diminish postharvest pest losses. In this review, we report the 
current status and advances in maize kernel-pest interactions, the bases and mechanisms of kernel 
resistance and their biotechnological perspectives. We demonstrate that the comprehension of 
resistance mechanisms has been fundamental for the development of new productive and resistant 
varieties, representing a sustainable alternative for developing countries. Finally, we analyse the 
biotechnological perspectives of natural kernel resistance in global food security. © 2018 Elsevier 
Ltd 
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Potentially toxic elements and environmentally-related pollutants 
recognition using colorimetric and ratiometric fluorescent probes 

Rasheed T., Li C., Bilal M., Yu C., Iqbal H.M.N. 
Review 

A safer detection or sensing of toxic pollutants is one among several environmental contamination 
issues, across the globe. The ever-increasing industrial practices and controlled or uncontrolled 
release of toxic pollutants from various industrial sectors is a key source of this environmental 
problem. Significant research efforts have been or being made to tackle this problematic issue to 
fulfill the growing needs of the modern world. Despite many useful aspects, heavy metals are posing 
noteworthy toxicological concerns and human-health related issues at various levels of the 
ecosystem. In this context, notable efforts from various regulatory authorities, the increase in the 
concentration of these toxic heavy metals in the environment is of serious concern, so real-time 
monitoring is urgently required. Herein, we reviewed fluorescent sensor based models and their 
potentialities to address the detection fate of hazardous pollutants including chromium, 
manganese, cobalt, nickel, copper, and zinc as model elements. The novel aspects of turn-on/off 
fluorescent sensors have also been discussed from a state of the art viewpoint. In summary, 
comprehensive literature regarding fluorescent sensor based models and their potentialities to 
detect various types of toxic pollutants is reviewed. © 2018 Elsevier B.V. 
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Protein engineering: Regulatory perspectives of stearoyl CoA desaturase 

Kamal S., Saleem A., Rehman S., Bibi I., Iqbal H.M.N. 
Review 

Stearoyl Co A desaturase (SCD) is a rate-limiting lipogenic enzyme that plays an integral role in 
catalyzing the synthesis of monounsaturated fatty acids, chiefly oleate and palmitoleate. Both 
contribute a major part of the biological membrane. Numerous SCD isoforms exist in mouse and 
humans, i.e., SCD-1 to SCD-4 and SCD-1 and SCD-5, respectively. From the biological viewpoint, 
hyperexpression of SCD1 cause many metabolic disorders including obesity, insulin resistance, 
hypertension, and hypertriglyceridemia, etc. Herein, an effort has been made to highlight the value 
of protein engineering in controlling the SCD-1 expression with the involvement of different 
inhibitors as therapeutic agents. The first part of the review describes Stearoyl CoA desaturase index 
and different SCD isoforms. Various regulatory aspects of SCD are reviewed in four subsections, i.e., 
(1) hormonal regulation, (2) regulation by dietary carbohydrates, (3) regulation by green tea, and 
(4) regulation via polyunsaturated fatty acids (PUFAs). Moreover, the regulation of Stearoyl CoA 
desaturase expression in the metabolism of fats and carbohydrates is discussed. The third part 
mainly focuses on natural and synthetic inhibitors. Towards the end, information is also given on 
potential future considerations of SCD-1 inhibitors as metabolic syndrome therapeutics, yet 
additional work is required. © 2018 Elsevier B.V. 
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Public value, governance and third way [Valor público, gobernanza y  
tercera Vía] 

Fernández-Santillán J. 
Review 

In the public debate there is a couple of concepts that seem to dominate the landscape. It means, 
they apparently do not permit the presence of other member on the ground: Welfare State and 
Minimal State. Each of them has a specific administrative model: The Welfare State corresponds to 
the Traditional Public Administration (TPA); the Minimal State corresponds to New Public 
Administration (NPM). In addition, on the one hand, the interventionist model had a strong 
theoretical background with the complex of social-democrat ideas. On the other hand, the 
libertarian model has had a powerful system of ideas. This paper challenges the perception that 
there is just one binomial of models. In contrast, there is a Third Way which in the administrative 
dimension corresponds to governance through community networks. And they both have, as I will 
show, a heavy support of ideas. © Universidad Autonoma del Estado de Mexico. All rights reserved. 
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Quality, time and cost in software development projects [Calidad, tiempo  
y costo en proyectos de desarrollo de software] 

Cantú-Mata J.L., Torres-Castillo F., Alcaraz-Corona S., Banda-Muñoz F. 
Review 

The aim of the study was to determine the correlation between quality, time and cost in software 
development projects. To address the issue, a measurement instrument was designed with 15 
indicators measured using the Likert scale and distributed in the study variables. A total of 82 
responses were collected from companies that hired a supplier to develop software. The 
information collected was analyzed with Cronbach's alpha and Pearson's correlation techniques to 
verify reliability and correlation, respectively. © 2018 Interciencia Association. All Rights Reserved. 
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Reassessment of the distribution and population size of Spizella wortheni 

Scott-Morales L.M., Vela-Coiffier P., Cotera-Correa M., Almejo-Ramos M., Canales-Delgadillo J. 
Review 

Information deficit constrains our capacity to assess the status of threatened species in regional and 
global contexts. In this study of the endangered Worthen's Sparrow Spizella wortheni, we first 
review its current and potential distribution using the species distribution software, Maxent. An 
initial basic model was constructed using historical records, and used to guide a subsequent search 
for additional populations in summer 2013. Using the information gathered from our survey, we 
built a second, breeding model, to update the current and potential species distribution. Population 
size was estimated using line transects of variable length to count singing males and calculate 
densities per 10 ha. We found 10 new small reproductive populations dispersed south of the 
established core area, increasing the extent of occurrence of the species from 25 km2 to almost 
17,000 km2. Suitable habitat across the species' range was more than threefold higher in the 
breeding compared with the basic model. We counted 316 males, with a mean density of four 
individuals per 10 ha. Our results demonstrate that conservation assessment based on limited 
records can exaggerate the vulnerability of species, and confirm that the Worthen's Sparrow 
population and geographic distribution range are larger than previously determined, indicating that 
the Red List status of this species should be reconsidered. The use of niche models was successful 
in enhancing species information data quantity (e.g. range extensions) and quality (e.g. more precise 
habitat requirements), facilitating improved understanding of needs and conservation status in the 
wild. © BirdLife International 2017. 
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Recommendations for the prevention and diagnosis of asthma in children: 
Evidence from international guidelines adapted for Mexico 

Larenas Linnemann D.E.S., del Río Navarro B.E., Luna Pech J.A., Romero Lombard J., Villaverde 
Rosas J., Cano Salas M.C., Fernández Vega M., Ortega Martell J.A., López Estrada E.C., Mayorga 

Butrón J.L., Salas Hernández J., Vázquez García J.C., Ortiz Aldana I., Vargas Becerra M.H., Bedolla 
Barajas M., Rodríguez Pérez N., Aguilar Aranda A., Jiménez González C.A., García Bolaños C., 

Garrido Galindo C., Mendoza Hernández D.A., Mendoza López E., López Pérez G., Wakida Kuzonoki 
G.H., Ruiz Gutiérrez H.H., León Molina H., Martínez de la Lanza H., Stone Aguilar H., Gómez Vera J., 

Olvera Salinas J., Oyoqui Flores J.J., Gálvez Romero J.L., Lozano Saenz J.S., Salgado Gama J.I., 
Jiménez Chobillon M.A., García Avilés M.A., Guinto Balanzar M.P., Medina Ávalos M.A., Camargo 

Angeles R., García Torrentera R., Toral Freyre S., Montes Narvaez G., Solorio Gómez H., Rosas Peña 
J., Romero Tapia S.J., Reyes Herrera A., Cuevas Schacht F., Esquer Flores J., Sacre Hazouri J.A., 

Compean Martínez L., Medina Sánchez P.J., Garza Salinas S., Baez Loyola C., Romero Alvarado I., 
Miguel Reyes J.L., Huerta Espinosa L.E., Correa Flores M.Á., Castro Martínez R. 

Review 

Background: With the availability of high-quality asthma guidelines worldwide, one possible 
approach of developing a valid guideline, without re-working the evidence, already analysed by 
major guidelines, is the ADAPTE approach, as was used for the development of National Guidelines 
on asthma. Methods: The guidelines development group (GDG) covered a broad range of experts 
from medical specialities, primary care physicians and methodologists. The core group of the GDG 
searched the literature for asthma guidelines 2005 onward, and analysed the 11 best guidelines 
with AGREE-II to select three mother guidelines. Key clinical questions were formulated covering 
each step of the asthma management. Results: The selected mother guidelines are British Thoracic 
Society (BTS), GINA and GEMA 2015. Responses to the questions were formulated according to the 
evidence in the mother guidelines. Recommendations or suggestions were made for asthma 
treatment in Mexico by the core group, and adjusted during several rounds of a Delphi process, 
taking into account: 1. Evidence; 2. Safety; 3. Cost; 4. Patient preference – all these set against the 
background of the local reality. Here the detailed analysis of the evidence present in 
BTS/GINA/GEMA sections on prevention and diagnosis in paediatric asthma are presented for three 
age-groups: children with asthma ≤5 years, 6–11 years and ≥12 years. Conclusions: For the 
prevention and diagnosis sections, applying the AGREE-II method is useful to develop a scientifically-
sustained document, adjusted to the local reality per country, as is the Mexican Guideline on 
Asthma. © 2017 
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Redox-responsive nano-carriers as tumor-targeted drug delivery systems 

Raza A., Hayat U., Rasheed T., Bilal M., Iqbal H.M.N. 
Review 

With ever increasing scientific knowledge and awareness, research is underway around the globe 
to design new types of stimuli (external/internal) responsive nano-carriers for biotechnological 
applications at large and biomedical/pharmaceutical in particular. Based on literature evidence, 
stimuli-responsive carriers have been classified into four major categories, i.e. (1) physical, (2) 
chemical, (3) biological, and (4) dual (combination of any of the first three classes). Among various 
types, redox-responsive nano-carriers are of supreme interests and discussed here in this review. 
The difference in redox potential in tumor and normal tissue is considered as a potential target for 
tumor targeting leading to the development of redox-responsive drug delivery systems (DDS). In 
this regard, a high concentration of glutathione in tumor/intracellular environment has extensively 
been exploited. Disulfide bonds were found as a promising tool for designing redox-responsive 
which tend to cleave in a reductive environment forming sulfhydryl groups. Many nano-carriers 
have been explored widely to control tumor growth. These systems were used against the tumor 
xenograft animal model and showed improved tumor targeting with tumor growth inhibition. 
Herein, an effort has been made to summarize various aspects from design to development of 
numerous types of redox-responsive DDS including liposomes, micelles, nanoparticles, nanogel and 
prodrug based nanomedicines. An emphasis is also given on various types of nano-carriers with 
special reference to the tumor-targeted drug delivery applications. Also, dual responsive nano-
carriers (in addition to redox-responsive) have also been briefly discussed. Towards the end of the 
chapter, the information is also given on their future perspectives. © 2018 Elsevier Masson SAS 
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Relationship of circulating irisin with body composition, physical activity, and 
cardiovascular and metabolic disorders in the pediatric population 

Elizondo-Montemayor L., Mendoza-Lara G., Gutierrez-Delbosque G., Peschard-Franco M.,  
Nieblas B., Garcia-Rivas G. 

Review 

Exercise-induced irisin, a recently discovered myokine, has been linked to insulin resistance, obesity, 
and other diseases in adults; however, information in children is scarce and contradictory. We 
analyzed the limited evidence of irisin’s effects in children and adolescents, and its association with 
body composition, exercise training, cardiovascular risk factors, and metabolic diseases, as well as 
the results of dietetic interventions. Both positive and negative correlations between irisin 
concentrations and body mass index, fat mass, fat-free mass, and other anthropometric parameters 
were found. Likewise, contradictory evidence was shown associating irisin plasma levels with 
cardiovascular and metabolic parameters such as glucose, insulin resistance, and cholesterol and 
other lipid and fatty acid plasma levels in healthy children, as well as in those with obesity and the 
metabolic syndrome. Gender, puberty, and hormonal differences were also examined. 
Furthermore, important contradictory findings according to the type and duration of exercise and 
of dietetic interventions in healthy and unhealthy subjects were demonstrated. In addition, 
correlations between mother–infant relations and circulating irisin were also identified. This review 
discusses the potential role of irisin in health and disease in the pediatric population. © 2018 by the 
authors. Licensee MDPI, Basel, Switzerland. 
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Re-reading Elena Garro's Los recuerdos del porvenir in the  
Time of Ayotzinapa 

Echenberg M. 
Review 

This essay explores the possibilities of interpreting the forced disappearance of the 43 students from 
the Escuela Normal in Ayotzinapa, Guerrero, through the literary lens of Los recuerdos del porvenir 
by Elena Garro. The social fragmentation of the fictional town proves crucial to understanding how 
structural, cultural, and direct violence determine notions of memory, silence, insurrection, and 
impunity in the novel. Given that many of the underlying conflicts depicted through the fictional 
writing are still present in everyday life in Guerrero today, they can illuminate key aspects of both 
the crimes depicted in the novel and those perpetrated in Iguala in 2014, thereby shedding light on 
how literary texts provide insights into the edifice and machinations of violence. © 2018 by The 
Regents of the University of California. All rights reserved. 
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Review—covalent functionalization of carbon nanomaterials for biosensor 
applications: An update 

Cardenas-Benitez B., Djordjevic I., Hosseini S., Madou M.J., Martinez-Chapa S.O. 
Review 

Carbon nanomaterials play a vital role in biosensing applications in a wide variety of analytical 
devices due to their attractive electrochemical properties including relatively high electrical 
conductivity, wide electrochemical stability, biocompatibility, and chemical inertness. 
Biorecognition in electrochemical biosensing requires fine-tuning of the electrolyte/carbon 
interface resulting in the specific binding of the analyte and the measurement of the transduced 
signal. Successful protein immobilization on carbon nanomaterials can be achieved through surface 
functionalization methodologies that modify carbon from a naturally inert material to a physico-
chemically active interface that can readily react with the analytes of interest. Any surface 
functionalization method influences electronical properties at the interface of the modified carbon 
thus interfacial signal transduction strongly depends on the type of surface modification. In this 
paper, we review the latest strategies for surface functionalization of carbon nanomaterials applied 
for covalent immobilization of different biomolecular entities. Furthermore, we summarize recently 
published techniques for carbon functionalization for achieving highly sensitive protein recognition. 
Some of these methodologies involve “multi-functionalization” of the carbon platforms enabling 
multiple biomarkers detection. Such advances in functionalization strategies open new windows of 
opportunity to the future of carbon as a biosensing material of choice. © 2018 The Electrochemical 
Society. 
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Scalp Itch: A Systematic Review 

Vázquez-Herrera N.E., Sharma D., Aleid N.M., Tosti A. 
Review 

Scalp itch is a frequent complaint in the dermatological setting. It is common for the dermatologist 
to encounter patients with no evident cause of scalp pruritus, making it a distressing situation for 
both the clinician and the patient. The aim of this paper is to propose a systematic approach to scalp 
itch, which classifies scalp pruritus into two types: (1) with or (2) without dermatological lesions, 
and presence or absence of hair loss. Also, it is important to think first about the most common 
causes and then rule out other, less common etiologies. The acronym SCALLP and the five steps for 
scalp evaluation (listen, look, touch, magnify, and sample) are useful tools to keep in mind for an 
assertive approach in these patients. © 2017 S. Karger AG, Basel. 
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“Smart” chemistry and its application in peroxidase immobilization using 
different support materials 

Bilal M., Rasheed T., Zhao Y., Iqbal H.M.N., Cui J. 
Review 

In the past few decades, the enzyme immobilization technology has been exploited a lot and thus 
became a matter of rational design. Immobilization is an alternative approach to bio-catalysis with 
the added benefits, adaptability to automation and high-throughput applications. Immobilization-
based approaches represent simple but effective routes for engineering enzyme catalysts with 
higher activities than wild-type or pristine counterparts. From the chemistry viewpoint, the concept 
of stabilization via manipulation of functional entities, the enzyme surfaces have been an important 
driving force for immobilizing purposes. In addition, the unique physiochemical and structural 
functionalities of pristine or engineered cues, or insoluble support matrices (carrier) such as mean 
particle diameter, swelling behavior, mechanical strength, and compression behavior are of 
supreme interest and importance for the performance of the immobilized systems. Immobilization 
of peroxidases into/onto insoluble support matrices is advantageous for practical applications due 
to convenience in handling, ease separation of enzymes from a reaction mixture and the reusability. 
A plethora of literature is available explaining individual immobilization system. However, current 
literature lacks the chemistry viewpoint of immobilization. This review work presents state-of-the-
art “Smart” chemistry of immobilization and novel potentialities of several materials-based cues 
with different geometries including microspheres, hydrogels and polymeric membranes, 
nanoparticles, nanofibers, composite and hybrid or blended support materials. The involvement of 
various functional groups including amino, thiol, carboxylic, hydroxyl, and epoxy groups via “click” 
chemistry, amine chemistry, thiol chemistry, carboxyl chemistry, and epoxy chemistry over the 
protein surfaces is discussed. © 2018 Elsevier B.V. 
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“Smart” Polymers: Physicochemical Characteristics and Applications in  
Bio-Separation Strategies 

Hernández-Vargas G., Ponce-Ponce de León C.A., González-Valdez J., Iqbal H.M.N. 
Review 

In recent years, smart polymers (SPs), which are also referred to as bio-responsive polymers, have 
gained considerable attention as a unique class of polymers and their applications have been 
increasing significantly. These so-called “smart” polymers, either synthetic or biological, have been 
defined as “polymers designed to respond or undergo physical and structural conformational 
changes/rearrangement in response to slight changes in their surrounding environment”. They are 
categorized as thermo-, pH-, electro- and magneto-responsive polymers. The advances in upstream 
bio-production stages and the high cost associated with downstream chromatographic techniques 
have pushed the development of new alternatives. In this context, the use of SPs, in combination 
with non-chromatographic technologies, represents a useful approach to the development of new 
downstream operation units. With the key scientific advancements, SPs have become the “next 
generation” of the bio-separation tool for eco-friendlier and cost-effective purification. This review 
describes the different characteristics and classifications of various “smart” polymers available for 
use in bio-separation strategy. Focus is also given to the recent advances in SP inclusion in the 
improvement of alternative non-chromatographic methods in downstream bioprocessings. 
Copyright © Taylor & Francis Group, LLC. 
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Somatolactogens and diabetic retinopathy 

Bermea K.C., Rodríguez-García A., Tsin A., Barrera-Saldaña H.A. 
Review 

Importance: Diabetic retinopathy (DR) is one of the most common of all diabetic complications. The 
number of people with DR in the United States is expected to increase to 16 million by 2050. DR is 
the leading cause of blindness among working-age adults in many different countries, including the 
United States. In later DR stages, neovascularization is associated with extensive retinal capillary 
non-perfusion and vitreo-proliferation leading to retinal detachment. This neovascularization is 
orchestrated by an imbalance of growth factors in the retina from which somatolactogens (pituitary 
growth hormone, GH-N; placental growth hormone, GH-V; prolactin, PRL; and placental lactogen, 
PL, also referred as chorionic somatomammotropin, CSH), may play an important role. 
Observations: Somatolactogens are a group of hormones that share many structural and functional 
features. They are important for physiological changes in pregnancy, for adequate development of 
the fetus, and in the case of GH-N, for promoting growth after birth. GH-N is synthesized by the 
anterior pituitary, GH-V and PL are secreted by the placenta, whereas, PRL is synthesized by the 
anterior pituitary and uterine decidua. However, in recent years the expression of GH-N and PRL 
and their receptors have been detected in other tissues including the retina, acting as 
neuroprotective and pro-angiogenic agents. The relationship of GH-N and diabetic retinopathy (DR) 
was established many years ago when it was observed that its deficiency was related to regression 
of DR while an increase in serum levels of GH-N, GH-V, and PL promoted DR. While more studies are 
needed to define the potential implications of GH-V and PL in DR pathogenesis, it has been 
demonstrated that GH-N and PRL participate in DR by enhancing neovascularization. Some PRL 
isoforms, however, have shown an anti-angiogenic activity rather than pro-angiogenesis and 
appears to be PRL's main role in the regulation of retinal vasculature. Conclusions: Somatolactogens 
are a group of hormones with a significant role in neuroprotection and angiogenesis regulation in 
the eye. Understanding the mechanisms of angiogenesis regulation by somatolactogens will 
potentially lead to the development of new drugs for DR. © 2018 Elsevier Ltd 

Bermea K.C., Rodríguez-García A., Tsin A., Barrera-Saldaña H.A., (2018). Somatolactogens and diabetic retinopathy. 
Proceedings of: Growth Hormone and IGF Research, Vol. 41, pp. 42-47, Churchill Livingstone, ISSN: 10966374.



State-of-the-art extraction methodologies for bioactive compounds from 
algal biome to meet bio-economy challenges and opportunities 

Sosa-Hernández J.E., Escobedo-Avellaneda Z., Iqbal H.M.N., Welti-Chanes J. 
Review 

Over the years, significant research efforts have been made to extract bioactive compounds by 
applying different methodologies for various applications. For instance, the use of bioactive 
compounds in several commercial sectors such as biomedical, pharmaceutical, cosmeceutical, 
nutraceutical and chemical industries, has promoted the need of the most suitable and standardized 
methods to extract these bioactive constituents in a sophisticated and cost-effective manner. In 
practice, several conventional extraction methods have numerous limitations, e.g., lower efficacy, 
high energy cost, low yield, etc., thus urges for new state-of-the-art extraction methodologies. Thus, 
the optimization along with the integration of efficient pretreatment strategies followed by 
traditional extraction and purification processes, have been the primary goal of current research 
and development studies. Among different sources, algal biome has been found as a promising and 
feasible source to extract a broader spectrum of bioactive compounds with point-of-care application 
potentialities. As evident from the literature, algal bio-products includes 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. This review covers 
recent advancements in the extraction methodologies such as enzyme-assisted extraction (EAE), 
supercritical-fluid extraction (SFE), microwave-assisted extraction (MAE) and pressurized-liquid 
extraction (PLF) along with their working mechanism for extracting bioactive compounds from algal-
based sources to meet bio-economy challenges and opportunities. A particular focus has been given 
to design characteristics, performance evaluation, and point-of-care applications of different 
bioactive compounds of microalgae. The previous and recent studies on the anticancer, 
antibacterial, and antiviral potentialities of algal-based bioactive compounds have also been 
discussed with particular reference to the mechanism underlying the effects of these active 
constituents with the related pathways. Towards the end, the information is also given on the 
possible research gaps, future perspectives and concluding remarks. © 2018 by the authors. 
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State-of-the-art protein engineering approaches using biological 
macromolecules: A review from immobilization to implementation view point 

Bilal M., Iqbal H.M.N., Guo S., Hu H., Wang W., Zhang X. 
Review 

Over the past years, technological and scientific advances have proven biocatalysis as a sustainable 
alternative than traditional chemical catalysis including organo- or metallocatalysis. In this context, 
immobilization based approaches represent simple but effective routes for engineering enzyme 
catalysts with higher activities than wild-type derivatives. Many enzymes including oxidoreductases 
have been engineered by rational and directed evolution, to realize the catalytic activity, 
enantioselectivity, and stability attributes which are essential for their biotechnological exploitation. 
Induce yet stable activity in enzyme catalysis offer new insights and motivation to engineer efficient 
catalysts for practical and commercial purposes. It has now become possible to envisage substrate 
accessibility to the catalytic site of the enzyme by current computational capabilities that reduce 
the experimental work related to the enzyme selection, screening, and engineering. Herein, state-
of-the-art protein engineering approaches for improving enzymatic activities including chemical 
modification, directed evolution, and rational design or their combination methods are discussed. 
The emphasis is also given to the applications of the resulting tailored catalysts ranging from fine 
chemicals to novel pharmaceutical compounds that use biocatalysts as a vital step.  
© 2017 Elsevier B.V. 

Bilal M., Iqbal H.M.N., Guo S., Hu H., Wang W., Zhang X., (2018). State-of-the-art protein engineering approaches using 
biological macromolecules: A review from immobilization to implementation view point. Proceedings of: International 
Journal of Biological Macromolecules, Vol. 108, pp. 893-901, Elsevier B.V., ISSN: 1418130.



Symmetry in optics and photonics: a group theory approach 

Rodríguez-Lara B.M., El-Ganainy R., Guerrero J. 
Review 

Group theory (GT) provides a rigorous framework for studying symmetries in various disciplines in 
physics ranging from quantum field theories and the standard model to fluid mechanics and chaos 
theory. To date, the application of such a powerful tool in optical physics remains limited. Over the 
past few years however, several quantum-inspired symmetry principles (such as parity-time 
invariance and supersymmetry) have been introduced in optics and photonics for the first time. 
Despite the intense activities in these new research directions, only few works utilized the power of 
group theory. Motivated by this status quo, here we present a brief overview of the application of 
GT in optics, deliberately choosing examples that illustrate the power of this tool in both continuous 
and discrete setups. We hope that this review will stimulate further research that exploits the full 
potential of GT for investigating various symmetry paradigms in optics, eventually leading to new 
photonic devices. © 2017 Science China Press 
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Temporal frame of immune cell infiltration during heart failure 
establishment: Lessons from animal models 

Brenes-Castro D., Castillo E.C., Vázquez-Garza E., Torre-Amione G., García-Rivas G. 
Review 

Heart failure (HF) is a cardiovascular syndrome characterized by maladaptive changes with an 
underlying inflammatory mediated pathogenesis. Nevertheless, current therapy is aimed at the 
heart workload and neurohormonal axis; thus, prognosis remains poor. To continue improving 
treatment, we rely on murine models for a better understanding of HF pathophysiology. Among 
them, pressure overload HF (PO-HF) animal models are a common strategy. Development of PO-HF 
is characterized by monocyte infiltration, which orchestrates a cascade of events leading to 
sustained inflammation and maladaptive changes. Here, we divide the PO-HF model progression 
into four phases and describe the inflammatory, structural, and gene expression profiles. This 
division is relevant due to its similarities with clinical hypertensive heart disease progression to HF. 
Evidence shows improvement in hemodynamic and other local parameters by altering the 
inflammatory response in a specific immune response at a specific point of time. Thus, it is relevant 
to focus on the time-dependent immune response interaction in order to provide more effective 
therapy. This review summarizes the pathogenesis of PO-HF murine models, highlighting the 
inflammatory events in a time frame view. By this approach, we expect to provide researchers with 
a better understanding of the intertwining time-dependent events that occur in PO-HF. © 2018 by 
the authors. Licensee MDPI, Basel, Switzerland. 
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The American Nightmare, or the revelation of the uncanny in three 
documentary films by Werner Herzog [La pesadilla Americana, o la revelación 

de lo extraño en tres documentales de Werner Herzog] 

Scherer D.Z. 
Review 

This paper analyzes three Werner Herzog's films: How Much Wood Would a Woodchuck Chuck 
(1976), Huie's Sermon (1981) and God's Angry Man (1981) through his use of the sequence shot as 
a documentary device. Although the strong relation of this way of shooting with direct cinema, 
Herzog deconstructs its use to generate moments of filmic revelation, away from a mere recording 
of events. © 2018 Universidad de Guadalajara. All rights reserved. 
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The Conceptual Survey of Electricity and Magnetism: Reliability analysis and 
study of most frequent difficulties [La prueba conceptual de electricidad y 

magnetismo: Análisis de confiabilidad y estudio de las dificultades más 
frecuentes] 

Barniol P., Campos E., Zavala G. 
Review 

The Conceptual Survey of Electricity and Magnetism (CSEM) has been widely used in the field of 
physics education. However, to date, no study presents a version of the test in Spanish. This article 
has three general objectives: 1) to present the CSEM in Spanish and analyze its reliability and 
discriminatory power, 2) to perform a detailed analysis of the most frequent difficulties of the 
students in the concepts evaluated in the test, and 3) to establish recommendations for research 
and instruction of these concepts. The test was implemented to 310 students who finished an 
Electricity and Magnetism course in a Mexican university. Researchers or physics professors from 
Spanish-speaking countries may use the test in Spanish that we present in the PhysPort project 
(physport.org); and the analysis and recommendations for instruction in this study. © 2018 
Universitat Autonoma de Barcelona. All rights reserved. 
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The dawn of the liquid biopsy in the fight against cancer 

Domínguez-Vigil I.G., Moreno-Martínez A.K., Wang J.Y., Roehrl M.H.A., Barrera-Saldaña H.A. 
Review 

Cancer is a molecular disease associated with alterations in the genome, which, thanks to the highly 
improved sensitivity of mutation detection techniques, can be identified in cell-free DNA (cfDNA) 
circulating in blood, a method also called liquid biopsy. This is a non-invasive alternative to surgical 
biopsy and has the potential of revealing the molecular signature of tumors to aid in the 
individualization of treatments. In this review, we focus on cfDNA analysis, its advantages, and 
clinical applications employing genomic tools (NGS and dPCR) particularly in the field of oncology, 
and highlight its valuable contributions to early detection, prognosis, and prediction of treatment 
response. © Domínguez-Vigil et al. 
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The development of the Mexican Familial Hypercholesterolemia (FH) 
National Registry 

Mehta R., Martagon A.J., Galan Ramirez G.A., Gonzalez Retana G., Martinez-Beltran M.,  
Vargas Vazquez A., Vazquez-Cardenas A., Aguilar-Salinas C.A. 

Review 

Background and aims: In Mexico, familial hypercholesterolemia (FH) is, as in other parts of the 
world, largely underdiagnosed and undertreated, and represents a significant burden to the 
healthcare system. However, there is not enough information to design public policies against the 
disease. Genetic studies have shown that LDLR mutations are the most common cause, but in a large 
percentage of the cases, no mutation has been identified in the FH genes. Methods: In accordance 
with the procedures of the European Atherosclerosis Society (EAS) FH registries network, the 
Mexican FH registry (www.fhmexico.org.mx) was launched in December 2017 to address the gaps 
in knowledge regarding this disease. Reference centres and the main nationwide public health 
providers have been invited to participate. Results: To date, 142 cases have been registered. The 
mean age at diagnosis of probands is 36.42 ± 19.9 years (adults and children). Tendon xanthomas 
or premature corneal arcus were present in 40% and 17.6%, respectively. Molecular analysis was 
present in 70%, with over 95% of alterations located on the LDL receptor gene. The median 
untreated LDL-C is 6.5 (5.6–8.4) mmol/l and the median on treatment LDL-C level is 4.3 ± 1.7 mmol/l. 
Conclusions: The Mexican FH registry aims to obtain real world information regarding the 
management of patients in this country. By participating in this global call to action, we hope to 
improve both short and long term outcomes for all FH patients in Mexico. © 2018 Elsevier B.V. 
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The impact of metals' prices on the capital structure of mining and 
metallurgic firms in Latin America (2004-2014) [Impacto de los precios de los 
metales en la estructura de capital de las empresas minero-metalúrgicas en 

América Latina (2004-2014)] 

Salgado R.J.S., Ramírez A.F., Martínez F.V. 
Review 

This work examines the short and medium-term effects of the international prices of several mineral 
(gold, silver copper, zinc) and metallurgic (aluminum, steel) products, on the capital structure of 
mining and metallurgic firms listed in the stock markets of Argentina, Brazil, Mexico and Peru. The 
study uses quarterly data for the period 2000-2014. Consistent with the Dynamic Pecking Order 
theory, the findings confirm that profitability and the price of the products they sell, relate 
negatively with the firms' financial leverage. © 2018 Universidad Nacional Autónoma de México, 
Facultad de Contaduría y Administración. 
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The presence of the Bat'a shoe company in central America and the 
Caribbean in the interwar period (1920-1930) 

Perutka L., Balaban M., Herman J. 
Review 

This article addresses the presence of the famous Czechoslovak shoe company Bat'a in Mexico, 
Central America, and the Caribbean during the 1920s and 1930s. It is a topic that has not yet been 
properly researched by historians; therefore this work can shed some light on the activity of 
Czechoslovak companies in Latin America. The objective is to compare Bat'a's influence in the 
countries of the respective region and study where it was successful and why and where it was not. 
This comparative and quantitative analysis is based mainly on the unpublished archive material of 
Czech and Mexican origin. These sources are supplemented by memoirs of several Bat'a's officials 
present in the region and published in some local Czechoslovak newspapers. © 2018 Instituto de 
Investigaciones Dr. Jose Maria Luis Mora. All rights reserved. 
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The yield curve and its relation to economic activity in Mexico during the 
period 1978-2017 [La curva de rendimiento y su relación con la actividad 

económica en México durante el periodo 1978-2017] 

Aragón M.B.M., Mata L.M. 
Review 

In this paper are analyzed the main components of the interest rate variation of debt instruments, 
issued by the Mexican Government, in the period 1978-2017. By means of an autoregressive vector, 
there is a relationship between these components and the variables: GDP gap, inflation rate and 
economic growth rate. Likewise, there is evidence of causality in the Granger sense, which 
establishes a bridge between the yield curve and economic activity in Mexico. © 2018 Tautosakos 
Darbai. All rights reserved. 
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Understanding the HPV integration and its progression to cervical cancer 

Oyervides-Muñoz M.A., Pérez-Maya A.A., Rodríguez-Gutiérrez H.F., Gómez-Macias G.S.,  
Fajardo-Ramírez O.R., Treviño V., Barrera-Saldaña H.A., Garza-Rodríguez M.L. 

Review 

Cervical cancer is one of the main causes of female cancer death worldwide, and human papilloma 
virus (HPV) its causal agent. To investigate viral oncogenesis several studies have focused on the 
effects of HPV oncoproteins E6 and E7 and the mechanisms by which these proteins stimulate the 
cellular transformation process. However, phenomena such as the physical state of the viral genome 
(episomal or integrated) and the effects of this integration on cell proliferation contribute new clues 
to understand how HPV infection causes carcinogenesis. New molecular technologies are currently 
facilitating these discoveries. This paper reviews the tumor development process initiated by HPV, 
recent findings on the process of viral integration into the host genome, new methods to detect 
HPV integration, and derived associated effects. © 2018 Elsevier B.V. 
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Uridine 5'-diphospho-glucronosyltrasferase: Its role in pharmacogenomics 
and human disease (review) 

Sanchez-Dominguez C.N., Gallardo-Blanco H.L., Salinas-Santander M.A., Ortiz-Lopez R. 
Review 

Biotransformation is an enzyme-catalyzed process in which the body converts endogenous 
compounds, xenobiotics and toxic substances into harmless or easily excreted metabolites. The 
biotransformation reactions are classified as phase I and II reactions. Uridine 5'-diphospho (UDP)-
glucuronosyltransferases (UGTs) are a superfamily of phase II enzymes which have roles in the 
conjugation of xenobiotics or endogenous compounds, including drugs and bilirubin, with 
glucuronic acid to make them easier to excrete. The method the human body uses to achieve 
glucuronidation may be affected by a large interindividual variation due to changes in the sequences 
of the genes encoding these enzymes. In the last five years, the study of the genetic variants of the 
UGTs at a molecular level has become important due to its association with several diseases and the 
ability to predict adverse events due to drug metabolism. In the present review, the structure and 
the prominent genetic variants of the UGT1A subfamily and their metabolic and clinical implications 
are described. © 2018, Spandidos Publications. All rights reserved. 
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Use of bibliometric techniques in environmental health research in Latin 
America 2000-2009 [Uso de técnicas bibliométricas en la investigación en 

salud ambiental en América Latina 2000-2009] 

Ceja F.M., Del Rocío Zumaya Leal M., Ceballos Monterrubio M.E. 
Review 

The environmental health subject has a significant growth in the international scientific production. 
The aim of this study was to characterize the generation of scientific papers in the field of 
environmental health for Latin America, over a period of 10 years. The methodology involved the 
use of bibliometric techniques. The results show that there are 1219 documents on the topic. Of 
these, 83.23% were produced by Brazil, Mexico, Argentina, Chile and Colombia. The preferred 
language of publication is English, with 81.30% of the items, Spanish and Portuguese share equal 
figures, with a presence of 9,11%. The typology found indicates that 72.11% of the items were 
journal articles, 14.27% conference proceedings and 10.05% review articles. It is emphasized that 
all countries produce more than 60%. Other indicators show that Chile has the best average in 
citations per document, 8.02%. © 2018 Revista Interamericana de Bibliotecologia.All right reserved. 
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User experience in institutional repositories: A systematic literature review 

González-Pérez L.I., Ramírez-Montoya M.-S., Garciá-Penãlvo F.J. 
Review 

Disruptive ideas and innovative business models take shape from observing and investigating the 
needs and demands of potential users and measuring their success based on the acceptance by 
users and their satisfaction. In an educational context, a new mission of the university has emerged, 
supported by the transfer of open access knowledge through Institutional Repositories (IR); it is 
important to know the motivations and needs of the academic community to promote scientific 
dissemination using these platforms. The present article uses the method of systematic literature 
review: Using 29 studies from SCOPUS and WoS, involving the topics User-Centered Design (UCD) 
and repositories. The results show that two of the three UCD phases-evaluation and requirements-
are closely linked and are the reiterative focus of UCD; thus, it is desirable to promote the design of 
custommade prototypes according to the users' motivations. It is necessary to redefine 
methodologies for IR development within open-access ecosystems to guide them towards meeting 
their potential users' needs and motivations. 2018, IGI Global. 
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Values, attitudes, and political participation in Mexico 

Pastrana-Valls A. 
Review 

This study uses the material and post-material values described by Inglehart (in his book “The silent 
revolution, changing values and political styles among western publics”) and applies the methods 
developed by Schwartz (in his 1992 article “Universals in the content and structure of values: 
Theoretical advances and empirical tests in 20 countries”) to identify distinct dimensions of human 
values in the Mexican case. This paper focuses on materialist and post-materialist values, human 
values and their effect on instrumental and symbolic political participation. The analysis also 
investigates the implications of birth cohort on political participation and the impact of attachment 
to distinct values within generations on those two forms of political action. This suggests a change 
in the country's democratic culture or at least a democratic political culture, which is distinctly larger 
than the one observed in the post-revolutionary era. © 2018 Fundacao Zoobotanica do Rio Grande 
do Sul. All rights reserved. 
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Vitamin D supplementation in primary allergy prevention: Systematic review 
of randomized and non-randomized studies 

Yepes-Nuñez J.J., Brożek J.L., Fiocchi A., Pawankar R., Cuello-García C., Zhang Y., Morgano G.P., 
Agarwal A., Gandhi S., Terracciano L., Schünemann H.J. 

Review 

Background: To date, a systematic review of the evidence regarding the association between 
vitamin D and allergic diseases development has not yet been undertaken. Objective: To review the 
efficacy and safety of vitamin D supplementation when compared to no supplementation in 
pregnant women, breastfeeding women, infants, and children for the prevention of allergies. 
Methods: Three databases were searched through January 30, 2016, including randomized (RCT) 
and nonrandomized studies (NRS). Two reviewers independently extracted data and assessed the 
certainty in the body of evidence using the Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE) approach. Results: Among the 1932 articles identified, one 
RCT and four NRS were eligible. Very low certainty in the body of evidence across examined studies 
suggests that vitamin D supplementation for pregnant women, breastfeeding women, and infants 
may not decrease the risk of developing allergic diseases such as atopic dermatitis (in pregnant 
women), allergic rhinitis (in pregnant women and infants), asthma and/or wheezing (in pregnant 
women, breastfeeding women, and infants), or food allergies (in pregnant women). We found no 
studies of primary prevention of allergic diseases in children. Conclusion: Limited information is 
available addressing primary prevention of allergic diseases after vitamin D supplementation, and 
its potential impact remains uncertain. © 2017 EAACI and John Wiley and Sons A/S. Published by 
John Wiley and Sons Ltd. 
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Wearable inertial sensors for fall risk assessment and prediction in older 
adults: A systematic review and meta-analysis 

Montesinos L., Castaldo R., Pecchia L. 
Review 

Wearable inertial sensors have been widely investigated for fall risk assessment and prediction in 
older adults. However, heterogeneity in published studies in terms of sensor location, task assessed 
and features extracted is high, making challenging evidence-based design of new studies and/or 
real-life applications. We conducted a systematic review and meta-analysis to appraise the best 
available evidence in the field. Namely, we applied established statistical methods for the analysis 
of categorical data to identify optimal combinations of sensor locations, tasks, and feature 
categories. We also conducted a meta-analysis on sensor-based features to identify a set of 
significant features and their pivot values. The results demonstrated that with a walking test, the 
most effective feature to assess the risk of falling was the velocity with the sensor placed on the 
shins. Conversely, during quite standing, linear acceleration measured at the lower back was the 
most effective combination of feature-placement. Similarly, during the sit-to-stand and/or the 
stand-to-sit tests, linear acceleration measured at the lower back seems to be the most effective 
feature-placement combination. The meta-analysis demonstrated that four features resulted 
significantly higher in fallers: the root-mean-square acceleration in the mediolateral direction during 
quiet standing with eyes closed [Mean Difference (MD): 0.01 g; 95% Confidence Interval (CI95%): 
0.006 to 0.014]; the number of steps (MD: 1.638 steps; CI95%: 0.384 to 2.892) and total time (MD: 
2.274 seconds; CI95%: 0.531 to 4.017) to complete the timed up and go test; and the step time (MD: 
0.053; CI95%: 0.012 to 0.095; p = 0.01) during walking. © 2001-2011 IEEE. 

Montesinos L., Castaldo R., Pecchia L., (2018). Wearable inertial sensors for fall risk assessment and prediction in older 
adults: A systematic review and meta-analysis. Proceedings of: IEEE Transactions on Neural Systems and Rehabilitation 
Engineering, Vol. 26, pp. 573-582, Institute of Electrical and Electronics Engineers Inc., ISSN: 15344320.

 

 

 
 

 
 


