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Abstract-The technological revolution of the 21st Century 
has been impressive and mind boggling. It has a major impact in 
all the fields, but probably one with a highest impact is health. If 
we connect the speed impact and transformation of the 
technology with the importance for society of wellness and health 
and the millennial vision of here and now, instant responses open 
tremendous opportunities for technology to deliver the benefits 
that the individuals are looking for. Three basic concepts are 
fundamental elements that make health and well-being a specific 
target for technology to develop tools and processes of 
information evaluation and gathering that can make a difference 
in every human life. These 3 fundamental concepts of our human 
bodyare: 

1- Structure 

2- Function 

3- Variations 

Having thorough technology to gather information from 
anthropometrics to body composition all the way through the 
nano level have created potent tools to observe the healthy 
parameters as weil as the deviations that can signal the presence 
of a disease. The same applies for the physiology from the basics 
of organ and systems measurements to their interaction with 
biomechanics and molecular biology, genomics, proteomics that 
help to understand pathways, energy use and how to measure the 
evidence of an appropriate function to signify health. And finally, 
understanding that life models do not follow our rigid process for 
its outputs and throughputs and these variations can be analyzed 
and interpreted through statistics and bioinformatics to defy the 
ranges where health and wellness are present and the deviations 
that the disease produces. My intention is to show you several 
examples and applications where we can find the importance of 
this modeling to develop the tools and technologies that will 
benefit human kind in the following decades. 

I. INTRODUCTION 

It is a fact that any of us can recognize that wellness and 
health are one of the top agendas for the individuals of the 21 st 
century. Its relevance will continue to grow with the world' s 
view and its individual view that millennials have today. This 
will continue to grow exponentially as this generation ages and 
they start developing health complications and behavior 
modification that affects their view ofITS NOW AND WHA T 
IS IN IT FOR ME. Some reports indicate that the wellness 
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industry is being transformed by technology, and some analysis 
showed aglobai value of 12 billion dollars in this industries. If 
we look at reports of frrms such as Frost & Sullivan, the top 
health and wellness technology for 2015 across the 
pharmaceutical and biotechnology industry indicate 
innovations in diagnosis, prognosis and therapies in diseases 
like cancer, cardiovascular, chronic lifestyle diseases & 
neurological conditions. Then if we connect the growth of 
these needs and the tremendous transformation that technology 
and engineering are doing on its own, vast and unexplored 
opportunities are going to be conquered in the following years. 
Based on the capacities of the application of these systems, 
devices and technologies that analyze each specific problem 
and opportunity the basic variables that are key to understand 
the human body and how to measure and recognize the 
deviations of health and therefore establish patterns to prevent 
the diseases and maintain the highest performance in our 
human body. 

11. DATA ANAL YSIS AND SELECTED PROBLEMS APPROACH 

To be able to assess the importance of the top Health and 
Wellness Technologies in 2015, it is important to understand 
the trends in life sciences and the evolution of technology and 
devices to acquire data on: Structure, Function and Variations. 
Regarding the Trends, there are 6 key elements to consider in 
order to identify the most important opportunities: 

1- One size fits all approach does not work. 

2- Create value and lower cost. 

3- Revisiting alternative therapies - Progress in technology 
has given new life to old strategies. 

4- Convergence as a transformative element for healthcare. 
This is best represented by bioinformatics and genomics. 

5- Healthcare is moving towards being more patient-centric. 

6- Biosimilars developing as alternate therapies 

As an example, the Frost & Sullivan report identifies, 
through a systematic evaluation process, the top ten health and 
wellness technologies in 2015. 
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1- High Throughput Gene Sequencing 

2- Antibody Therapeutics 

3- Biomarkers 

4- Cancer Immunotherapy 

5- Targeted Drug Delivery 

6- Regenerative Medicine 

7- Point of care diagnostics 

8- Gene Therapy 

9- Synthetic Biology 

10- Molecular Farming 

The needs of each one of these technologies regarding 
engineering, biology, system analysis and sciences is highly 
demanding and at the top of the expertise worldwide to 
develop the integration of applications to build the solutions 
that are needed for specific health problems. 

On the other hand, in the consumerism are the platfonns 
that give access to all individuals to look at their health and 
keep their wellbeing. One of the examples is the development 
of Apps and their use; for example, in 2013 more than 50 
billion were down loaded, and Apple and Google used to have 
800,000 apps each one. From these ones, Apple had 20,000 
that were medical, health and wellness and Android had 8,000. 
The connection of this technology in regard of data gathering, 
analysis, and sharing in particular with health providers has 
opened a new avenue of how to keep people healthy and to 
actively remain them in maintaining a healthy lifestyle. In the 
next few years the processes of e-consulting and telemedicine 
will be an important delivery model of care. How to take the 
best advantage of them, the ethics, the process to administrate 
them (for example how to make them viral but at the same time 
to keep control and administer the results and document the 
processes ) are important challenges on how to build 
appropriate business models to apply on this knowledge and 
interest of society. 

III. RESULTS FOR INNOVATIONS FOR THE SELECTED 

OPPORTUNITIES 

Iwanted to share brief examples of the application of these 
technologies in research and development tools for health and 
wellness at Tecnol6gico de Monterrey. 

1- Synthetic biology: Development of a recombinant 
influenza AHINI in E. Coli bioreactor. 

During the 2009 pandemic of influenza AHIN1 , the health 
science group and the biotechnology center at Tecnol6gico de 
Monterrey developed an initiative to establish a molecular 
diagnosis and strategies for the prevention and treatment of 
influenza. At the time of the sequencing of the influenza 
AHIN1 , we were able to develop a prim er to run PCR testing 
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in patients to establish the diagnosis in 6 hours at our Health 
Science Center. This was instrumental because of the shortage 
of Oseltamivir in the whole country. Therefore, establishing a 
molecular diagnosis in 4 to 6 hours was a major tool to treat the 
correct individuals. With this information, the group was able 
to identify the area in the envelope of the virus responsible of 
the attachment to the cells of the respiratory mucosa. They 
were able to have the specific sequencing of this external 
region on the surface of the virus. The team worked then on 
inserting DNA sequencing on E. Coli and they were able to 
produce the specific protein to identify this region of the virus 
and then to work to promote an irnmunological response in 
different animal bodies. The big advantage of this type of 
effort, that still is on the work to be able to transfer it to 
humans, is the possibility to molecular engineering, to identify 
a target design a molecule and in few weeks be able to transfer 
it to a biological production model that with the current 
vaccine technology for influenza takes months to a year to 
produce a vaccine. Also, to think that the current model of 
vaccine production is based on harvesting the virus on eggs 
basically producing from one egg one dose of vaccine, these 
production process take a minimal of 3 weeks. The molecular 
engineering proposal through a bioreactor of 100 Its can 
produce tens of millions of doses in 24 hours. I had compared 
these advances with molecular engineering and synthetic 
biology as advances that happen with music. When we move 
from the 45 rpm vinyl records (I wrote it like that because 
probably the majority of you attending this conference were 
not born when these were how to buy music in the 80's and 
90' s.) to the thousands or ten of thousands of music songs you 
can have on your personal device (first was iPod and then 
many more). This kind of transfonnation is what can happen 
on the way vaccines are produced today all over the world. 

2- Regenerative Medicine. Stern Cell Therapy for 
Neurodegenerative Diseases 

Since 2006 we have been working on c1inical trials for the 
use of stern cells therapy on ALS. It has been difficult and with 
a route full of challenges and fmally we are publishing the 
results of the impact of this therapy for this condition. 
Engineering has had a major impact on how to work to make 
available these therapies to treat human beings. Currently for 
the patients that we include in the trials to obtain the 
autologous cells and to processes them in our stern cells lab, it 
took basically 4 to 5 working days of a highly expert team of 
molecular biologists, stern cells experts and a physician. 
Therefore, our capability is to treat at most 1 patient per week. 
We have been working for the last 2 years with a spin off 
company from Silicon Valley that has developed a robotic 
nano stern cell device for the identification, separation and 
expansion of the specific stern cells that we need for these 
therapies, increasing the quality of the desired stern cells to 
close to 100%, and the speed of the whole process is 24 hrs. If 
we want to treat more patients, we could have aseries of these 
robotic nano stern cell separators to treat as many patients as 
we need. We are in the process to move the evaluation of this 
technology from the bench with human mesenchym al stern 



cells to animal models for safety and efficacy and later to our 
c1inical trials. Give us the chance to transform and increasing 
access to many people that may need therapy for this kind of 
disorders. 

IV. CONCLUSION 

Convergence is turning to be a buzzword of our times. But 
in today's world we cannot ignore the importance of the 
transformation of health and the prevention of illness thanks to 
the convergence of the engineering, medicine and wellness. 
First, having more engaged individuals who have access to 
information, its own metrics, and resources to self-identify 
deviations on their heaIth all this thanks to technology and the 
devices that have been developed to acquire all this 
information. Also, with the capabilities to transfer the 
information, to have access to advice or care and even to have 
reinforced systems to help them change habits and therefore 
have a healthier lifestyle. The other major part is at the other 
end of the spectrum, where thanks to technology and 
engineering we are having answers and opportunities for 
iIlnesses and conditions that just a few years ago we couldn't 
dream to cure or control. Then we have to continue supporting 
the convergence of multiple disciplines to have horizontal 
teams of experts not concerned about their silos, but about the 
production and the transformation that they can reach working 
on the areas of intersection between the multiple disciplines 
creating solutions for complex problems and new opportunities 
for mankind. 

REFERENCES 

[I] Ruelas, E., Mansilla, R. (2015). Estado dei Arte de la Medicina 2013-
2014: Las ciencias de la complejidad y la Innovaci6n Medica. 
Aplicaciones. Academia Nacional de Medicina / Mexico 

[2] Frost & Sullivan (2015). Top Health and Wellness Technologies in 2015 
- Healthcare technologies ofthe future . Retrieved April 2016. 

39 

[3] Euromonitor International (20 16). Retrieved April 2016 from 
www.euromonitor.com/health-and-wellness 

[4] Martinez, H. R. , Gonzalez-Garza, M. T., Moreno-Cuevas, J. E., Caro, 
E. , Gutierrez-Jimenez, E., & Segura, J. J. (2009). Stem-cell 
transplantation into the frontal motor cortex in amyotrophic lateral 
sclerosis patients. Cytotherapy, 11 (1), 26-34. 

[5] Martinez, H. R. , Molina-L6pez, J. F., Cantu-Martinez, L. , Gonzalez
Garza, M. T., Moreno-Cuevas, J. E. , Couret-Alcaraz, P., .. . & 
Hernandez-Torre, M. (2011). Survival and c1inical features in Hispanic 
amyotrophic lateral sclerosis patients. Amyotrophic Lateral Sclerosis, 
12(3), 199-205. 

[6] Martinez, H. R., Molina-Lopez, J. F., Gonzalez-Garza, M. T. , Moreno
Cuevas, J. E., Caro-Osorio, E. , Gil-Valadez, A. , .. . & Hernandez-Torre, 
M. (2012). Stern cell transplantation in amyotrophic lateral sclerosis 
patients: methodological approach , safety, and feasibility . Cell 
transplantation, 21(9), 1899-1907. 

[7] Aguilar-Yaiiez, J. M. , Porti llo-Lara, R., Mendoza-Ochoa, G. 1. , Garcia
Echauri, S. A., L6pez-Pacheco, F., Bulnes-Abundis, D. , ... & Alvarez, 
M. M. (2010). An influenza AIHINI /2009 hemagglutinin vaccine 
produced in Escherichia coli. PLoS One, 5(7), el1694 

[8] Alvarez, M. M., L6pez-Pacheco, F., Aguilar-Yaiiez, 1. M., Portillo-Lara, 
R., Mendoza-Ochoa, G. 1. , Garcia-Echauri, S. , ... & Hernandez-Torre, 
M. (2010). Specific recognition of influenza A/HIN1/2009 antibodies in 
human serum: a simple virus-free ELiSA method. PLoS One, 5(4), 
e10176. 

[9] Elizondo-Montemayor, L., Alvarez, M. M., Hernandez-Torre, M., 
Ugalde-Casas, P. A., Lam-Franco, L., Bustamante-Careaga, H., ... & 
L6pez-Pacheco, F. (2011). Seroprevalence of antibodies to influenza 
NH INI /2009 among transmission risk groups after the second wave in 
Mexico, by a virus-free ELISA method. International Journal of 
Infectious Diseases, 15(11), e781-e786. 

[10] DuBois, R. M., Agui lar-Yaiiez, J. M. , Mendoza-Ochoa, G. 1. , Oropeza
Almazan, Y. , Schuitz-Cherry, S. , Alvarez, M. M. , ... & RusselI , C. 1. 
(20 11 ). The receptor-binding domain of influenza virus hemagglutinin 
produced in Escherichia coli folds into its native, immunogenic 
structure. Journal ofvirology, 85(2), 865-872. 

[11] Sanchez - Arreola, P. B. , L6pez - Uriarte, S. , Marichal - Gallardo, P. 
A., Gonzalez - Vazquez, J. C., Perez - Chavarria, R. , Soto - Vazquez, 
P., ... & Alvarez, M. M. (2013). A baseline process for the production, 
recovery, and purification of bacterial influenza vaccine candidates. 
Biotechnology progress, 29(4),896-908. 




