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UTSA® Welcome to the fourth edition of UTSA Discovery. Researchers at UTSA 
continue to seek new insight into and solutions for complex questions and 
problems in Energy, Health, Security, Sustainability, and Human and Social 
Development. Many of the research programs address two or more of these 
areas, and most require multidisciplinary collaborations such as those of our 
research centers and institutes profiled in the News section. In this volume,  
we present six feature articles on research teams that are contributing to 
improving the quality of our lives now and in the future. 

n
  Our cover story (“A Complex Challenge”) focuses on renewable energy 

 and the development of new methods for harnessing and distributing  
 energy from multiple sources through smart power grids.  

n
  Stem cell research with pluripotent cells induced from adult cells offers 

 great promise in regenerative medicine and is featured in “Some Wondrous  
 Discoveries to Come.”

n
  Nanotechnology research is profiled in “Beyond Better Cosmetics and 

 Tennis Rackets,” which describes new technologies and materials for  
 applications in health, energy and consumer products.  

contents
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for jobs of the future.



3DiscoveryUTSA

n
  The Naval Engineering Education Center program (“Focus on 

 Unmanned Underwater Vessels”) trains students and addresses  
 energy, sustainability and security issues. 

n
  Development of new drugs and better methods for synthesizing 

 pharmaceuticals offers new prospects for fighting cancer and other  
 diseases as described in “Molecules Are the Message.”

n
  “The Religion of Couples, Relationship Quality and Health” 

 examines the effects of religion on health and issues of race, ethnicity  
 and relationship satisfaction.

In addition to the above feature articles, the Abstracts give you an  
overview of the breadth of programs from basic to applied and transla-
tional research. The Commercialization Corner describes our progress  
in moving inventions and discoveries from the laboratory through the 
New Venture Incubator to the marketplace. Our research expenditures  
at UTSA continue to expand at double-digit rates as we move toward 
becoming a Tier One Research University. 

We hope that you will enjoy this volume of UTSA Discovery. For 
additional information, please visit the UTSA Research Website  
at http://vpr.utsa.edu. 

Ricardo Romo, 
President 

Robert Gracy, 
Vice President 
for Research
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B ig problems require big solutions. 
The major challenges facing the 
United States and the world are  
tremendous in scope and 

complexity. Questions such as how to ensure 
clean, renewable energy is available in the 
future requires an answer that combines 
research on energy sources, advances in 
energy distribution, changes in policy and 
instilling within the public the will and 
ability to alter years-old habits. Answers 
that come from expertise combined 
across multiple fields are referred to as 
multidisciplinary solutions. At UTSA, we’ve 
established specific research units to 
produce these types of multidisciplinary 

solutions for the critical problems we face 
today. These are the UTSA Research Centers 
and Institutes. each focuses on a specific 
problem area and brings together the 
experts from the different disciplines that are 
required to put a comprehensive solution 
together. The UTSA Research Centers and 
Institutes also establish partnerships with 
other universities, government agencies 
and commercial firms to ensure that all 
aspects of a problem are covered. 

the UtsA Research  
centers and Institutes
The Institute for health Disparities 
tackles problems such as why different 

ethnic groups have higher rates of 
some diseases and how to improve the 
availability of health care to the millions 
of underserved people across the globe. 

The center for Research and policy in 
education studies the range of factors 
underlying poor student performance and 
develops new approaches and policies that 
raise the academic achievement of students 
throughout the educational pipeline.

The center for cultural Sustainability 
undertakes research that addresses the 
need to retain San Antonio’s unique 
historical significance, culture and character 
while developing for the future.
 

The UTSa ReSeaRch cenTeRS anD InSTITUTeS
Multidisciplinary solutions for today’s problems       By Jim Massaro

Fred Chang, Ph.D., director of The Center for education and Research in Information and Infrastructure Security.
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The center for education and Research 
in Information and Infrastructure 
Security conducts high-impact research 
and education. Advanced laboratories, test 
beds, and classrooms educate and prepare 
tomorrow’s cyber security workforce.

The Texas Sustainable energy Research 
Institute develops citizen leaders 
ready to transform the energy future 
of San Antonio and the Nation through 
discovery, innovation and pragmatic 
stewardship of our resources.

The center for Simulation Visualization 
and Real-Time prediction (SiViRT) has 18 
faculty members and 35 students from both 
colleges of engineering and science at UTSA 
as well as faculty from UTHSCSA, UC Denver, 
and TCU. Three core research teams conduct 
research in the areas of imaging, uncertainty 
quantification, and real-time computing  
with applications ranging from structural 
reliability, UAv and nanotechnology to 
computational neuroscience and cancer 
treatment simulation. The latest addition 
to the center is the Advanced visualization 
lab equipped with a large-scale vis Wall, 3D 
display and haptics-enabled visualization 
devices. 

The center for Urban and Regional 
planning Research addresses 
community, economic, infrastructure, 
environmental and housing issues 
impacting Texas and the border region.

The Bank of america child and 
adolescent policy Research center 
fosters cross-disciplinary collaborations 
within the university and with partners from 
the community to translate research results 
into policy recommendations on such topics 
as early language development, juvenile 
justice and pediatric obesity prevention.

The center for advanced manufacturing 
and lean Systems provides the greater 
San Antonio and south Texas area industries 
and public and private agencies with a 
one-stop, unique source of expertise in 
flexible and lean technologies and systems 
that reduce the cost of operations through 
significant improvements in efficiency.

The center for archaeological 
Research focuses on documenting and 
exploring the archaeological history of 
Texas through such activities as climate 
reconstruction and experimental 
research on projectile weaponry.

The center for Water Research applies 
a multidisciplinary research approach to 
solve practical water problems and serves  
as a regional and international resource  
for water-related environmental issues.

The Institute for cyber Security 
conducts basic and applied research, 
preparedness exercises, training and 
competitions in partnership with 
academia, government and industry 
focused on preparing greater defenses 
against cyber attacks from all sources.

The Institute for Demographic and  
Socioeconomic Research conducts and 
supports demographic and economic  
science research on significant practice 
and policy issues including how the effects 
of population change impact economic 
and social characteristics in a region.

The San antonio Institute of cellular 
and molecular primatology focuses 
on the study of primate stem cells to 
develop nonhuman test models for use 
in regenerative medicine research.

The South Texas center for emerging 
Infectious Diseases focuses on molecular 
microbiology, immunology, medical 
mycology, virology, microbial genomics, 
vaccine development and biodefense. Work 
done at this center recently resulted in a 
prototype vaccine for chlamydia, which 
was licensed to merck Pharmaceuticals 
and is undergoing further development.

The UTSa neurosciences Institute, a 
multidisciplinary research organization, 
fosters a collaborative community of 
scientists committed to studying the 
biological basis of human experience 
and behavior, and the origin and 
treatment of nervous system diseases.
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ABstRActs 

After spending two months in the Arctic 
ocean aboard the Chinese vessel Xuelong, 
or “Snow Dragon,” University of Texas at San 
Antonio Associate Professor of Geological 
Sciences hongjie xie says global warming 
is both real and imminent. In fact, Arctic ice 
is melting quicker than researchers thought 
it would.

While much of the global warming 
debate has focused on the reasons for global 
warming and the disadvantages brought on 
by it, such as the impacts on Arctic ecology, 
marine mammals, indigenous communities, 
etc., Xie says the Chinese believe it also cre-
ates a significant opportunity.

“Global warming in the Arctic is an 
extremely hot topic in navigation,” says Xie, 
who manages UTSA’s laboratory for Remote 
Sensing and Geoinformatics. “The Chinese 
are extremely interested because they and 

others would be able to sail their cargo ships 
through the Arctic ocean to North America 
and europe at a much-reduced cost. At the 
melting rate we are observing now, they may 
be able to do so in 30 to 50 years.”

Xie adds, “In the past, travelers could 
only get to the lowest Arctic latitudes in the 
summer season, but now the ice has melted 
so much, large ships can navigate into the 
higher latitudes. Xuelong traveled to 88.4 
degrees latitude with no problems. A few 
years ago, we could not have done that. We 
would have run into ice blocks three meters 
or more in thickness.”

He notes, however, “While there is a great 
opportunity, Arctic navigation is a complex 
issue. Those involved will need to consider a 
variety of factors, such as environmental pol-
lution, oil spills, search and rescue, national 
security, and navigation rights in territorial 
waters.”

Xie and a scholar from the University of 
Georgia were the only Americans invited 
to take part in the Fourth Chinese Arctic 
expedition, a two-month data-gathering trip 

UTSa geoscientist hongjie xie participates  
in chinese arctic expedition

organized by the Chinese government. The 
trip served as a fact-finding mission for Xie, 
who represented the U.S. National oceanic 
and Atmospheric Administration’s Sea Ice 
outlook Program. The Chinese focused 
their research on the mechanisms of sea ice 
melting, how that melting is impacting the 
Arctic ecosystem and how it might affect the 
Chinese climate.

In all, 61 researchers, 54 crew members 
and six Chinese journalists participated in 
the expedition. They represented France, 
Finland, Taiwan, estonia, the U.S., and 
numerous Chinese universities and research 
programs.

So why does Xie think Arctic sea ice is 
melting so rapidly?

“It’s a positive feedback system,” he says. 
“Sea ice melts both from the bottom up 
due to increased ocean temperature and 
from the top down. When that happens, the 
melted ice leaves more open water, which 
absorbs more solar radiation and raises the 
temperature of the water even more. The 
temperature increase causes even more ice 
to melt and so on and so forth.”

While in the Arctic, Xie took photos, vid-
eos and quantitative measurements of Arctic 
sea ice. That in situ data will be combined 
with satellite data to help researchers across 
the world better understand Arctic climate 
and change.

Xie launched his career in 2002 after 
earning his doctorate in Remote Sensing and 
Geographic Information Systems (GIS) from 
the University of Texas at el Paso. In 2004, he 
joined UTSA’s faculty. He and UTSA Research 
Associate Professor Stephen Ackley, a world-
renowned sea ice scientist, gained funding 
from the National Science Foundation’s 
office of Polar Programs and the National 
Aeronautics and Space Administration’s 
Cryosphere Science Program. Since then, Xie 
and his group have taken two expeditions to 
Antarctica (2006 and 2007) in addition to his 
2010 Arctic expedition. Xie and Ackley sent 
researchers and students on two additional 
Antarctic sea ice trips in November and De-
cember 2010. Xie hopes to participate in the 
2012 Chinese Arctic expedition by sending a 
couple of UTSA graduate students as well.

         —Christi Fish

Xie and teammate Huajun Wang drill to measure the snow depth and ice thickness.

Researchers gather Arctic  
data to explore global warming  
science and possible navigation 
opportunities
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Imagine the daily work environment of Army soldiers. Seated 
in windowless tanks and restricted from visual cues, they travel 
over bumpy roads, bouncing wildly up and down over rug-
ged terrain. Their tanks’ audio and video monitors are their only 
connection to the outside world, but they know their environ-
ment is dangerous. As the situation becomes more intense, 
they try to respond to an array of informational cues, but soon 
it becomes hard to focus. When will their attention decline? 
When will fatigue set in? What is happening in the brain?

University of Texas at San Antonio researchers Kay Robbins, 
professor of computer science in the UTSA College of Sciences; 
nandini Kannan, professor of management science and statis-
tics in the UTSA College of Business; and Yufei huang, associate 
professor of electrical engineering in the UTSA College of engineer-
ing, hope to answer those questions soon. led by Robbins, the 

study’s principal investigator, the interdisciplinary trio has been 
selected to receive a five-year, $2.4 million award from the Army 
Research laboratory. Their fundamental research project is part of 
a $25 million initiative to improve human-system interactions.

To date, cognitive monitoring tools have been  
limited, mainly allowing researchers to collect data in a labora-
tory environment and interpret it long after the monitoring 
session. over the next five years, however, UTSA’s research-
ers will develop methods to monitor the brain and inter-
pret the massive amounts of data collected in real-time.

“As the consortium conducts experiments in increas-
ingly complex environments and learns more about how the 
brain works, UTSA researchers will use the findings to develop 
and tune new, more-sophisticated brain cognition tools.”

UTSA’s research collaborators include the Army Research  
laboratory; DCS Corporation; the University of California, San  
Diego; the University of michigan at Ann Arbor; the University of  
osnabrück in Germany and National Chiao Tung University in Taiwan.

“Traditionally, cognitive monitoring has been conducted in simple 
lab settings under controlled conditions,” says Robbins. “This study 
takes that concept to the next level by developing adaptive tools 
researchers can use to collect, manage and interpret neurological 
and sensory data in real-time. It is our hope that the tools will help 
individuals focus on their critical needs so they can quickly process 
information and make decisions in a variety of stressful situations.”

  —Christi Fish

army Research laboratory  
awards UTSa $2.4 million to  
Develop Real-time cognitive  
monitoring Tools
Kay Robbins, Nandini Kannan and Yufei  
Huang will develop methods to monitor 
the mind in stressful environments

UTSA chemist Donald Kurtz wins $200,000 
to research the possibility

lutcher Brown Distinguished Chair Donald Kurtz in the UTSA 
Department of Chemistry has been selected to receive $199,906 
from the Cancer Prevention and Research Institute of Texas (CPRIT) 
to develop a novel approach to delivering iron at toxic levels to kill 
cancer cells and tumors. The two-year research project is considered 
“High Impact High Risk” and, if successful, could have a tremendous 
impact on cancer therapy.

“Iron is essential for all cells in the body to function properly and 
is safe up to certain levels; however, the cells’ iron transfer process is 
highly regulated,” says Kurtz. “If we overload cells or tissues with iron, 
it becomes toxic. our goal is to develop a method for delivering iron 
at toxic levels specifically to cancer cells.”

over the next two years, Kurtz and his research team will focus on 
developing a photochemical, or light-activated, cancer therapy. The 
treatment will be driven by a nanoscale protein scaffold filled with 
approximately 2,000 iron atoms in its hollow center. The scaffold will 
include peptides on its outer shell that will allow it to be recognized 
specifically by cancer cells. The peptides would make the scaffold 
bind to the cancer cells like velcro.

once researchers deliver the iron-loaded scaffold to cancer cells, 
they will zap the scaffold with tissue-penetrating, near-infrared light. 
The light treatment will cause the scaffold to release its iron into the 

cells. The released iron will induce the production of free radicals, 
which, at sufficiently high levels, will overwhelm the cells’ antioxidant 
capacity, thereby killing the cells. The peptide on the outer shell of 
the protein scaffold can be varied to target specific types of cancers, 
such as breast or prostate.

“The basic idea is to use light as the trigger to shoot iron out of 
our protein scaffold and into the cancer cells,” says Kurtz. “Think of  
it as shooting iron bullets to kill cancer.”

Kurtz joined UTSA’s faculty in 2006 after serving for 20 years on 
the chemistry faculty at the University of Georgia. He is a specialist 
in bioinorganic chemistry and studies metalloenzymes such as non-
heme iron enzymes at the molecular level.

 established by Texas voters in 2007, CPRIT will invest up to  
$3 billion for groundbreaking cancer research, prevention programs 
and services in Texas.

 —Christi Fish

could an Iron overdose Kill  
Breast and prostate cancer?
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Team Seeking to Develop 
and market gastric Bypass 
Technology Wins UTSa 
entrepreneurship competition
Competition takes student entrepreneurship  
beyond the classroom

Bone scaffolding technology will advance spinal  
fusion and treatment of bone injuries and defects

San Antonio-based genosteo Inc. and Austin-based SpineSmith 
partners jointly announced that they have inked an agreement to 
commercialize a synthetic scaffold that can be used with Adult Stem 
Cells (ASCs) to produce a new and highly effective bone graft mate-
rial. The scaffold, developed by biomedical engineers at The Univer-
sity of Texas at San Antonio (UTSA), provides an optimal way to use 

ASCs for spinal fusion 
and restoring bone 
lost due to trauma  
or disease. 

“our scaffold 
offers surgeons a 
new and better 
way to deliver ASCs 
to promote bone 
formation. Delivering 
the right type of cells 
on the right scaffold 

will improve clinical results in orthopedic bone grafting procedures,” 
says Daniel oh, Ph.D., UTSA research assistant professor in the UTSA 
Department of Biomedical engineering, President/CSo of Genosteo 
and a member of the team that developed the new technology. 

In addition to the use in spinal fusion and general orthopedics, 
the scaffolds can be used to support the regeneration of craniofacial 
bone in patients who have lost a portion of their skull due to trauma, 
surgery or disease. Genosteo plans to undertake the evaluation of 
its scaffold for use in orthopedic applications that impose greater 
mechanical demands on the graft material. Scaffolds that can 
withstand mechanical loading, while eventually being replaced by 
the patient’s own bone as it heals, will represent another significant 
advance in bone grafting and tissue regeneration technology.

SpineSmith will focus on the marketing, sales and distribution of 
the product. 

“This agreement is an exciting opportunity for both SpineSmith 
and Genosteo,” says James Poser, Ph.D., executive vice president of 
Regenerative medicine at SpineSmith. “This development program 
will bring together one of the brightest and most innovative 
teams of materials scientists and experts in musculoskeletal tissue 
regeneration. I fully expect that when the results of this collaborative 
effort are realized, we will be able to provide surgeons with the best 
option for their patients.”

 Founded in 2008, Genosteo is the first start-up company out of  
UTSA’s New venture Incubator, which serves as a bridge between San 
Antonio entrepreneurs and the region’s research and development 
community. established earlier this year at the UTSA main Campus, 
the incubator supports start-up companies commercializing UTSA 
intellectual property and sponsors research that the university 
expects will enhance the UTSA intellectual property portfolio. 
 —Christi Fish

genosteo and SpineSmith  
Will Take UTSa’s First licensed 
Technology to market

UmDI, a team comprising four engineering students and three 
business students who developed a prototype electrolytic gastric  
leak detector (eGlD) and wrote a business plan to market the 
technology, triumphed at the $100,000 Student Technology venture 
Competition, presented by The University of Texas at San Antonio 
(UTSA) Center for Innovation and Technology entrepreneurship 
(CITe). The technology, a smart drain with electronic sensors, moni-
tors and reports the balance of electrolytes in patients undergoing  
gastric bypass surgery.

UTSA teams aTalIS and Voice Detection for the Deaf 
placed second and third in the business-planning competition  
held April 23, 2011, at the UTSA Downtown Campus.

ATAlIS offers an RFID-based technology that identifies and 
weighs bottles stocked by business and bar owners in real-time to 
determine if the correct amount and type of alcohol is used for a 
particular drink and if the charge is correct. voice Detection for the 
Deaf offers a mobile technology to assist in the awareness of their 
surroundings by the deaf and hard-of-hearing through integrating  
an alerting wristband with a mobile phone application.

IDeA Finishing School Chief Financial officer Rudy De la Garza 
has now judged three iterations of UTSA’s $100,000 tech competi-
tion. His company identifies new entrepreneurial talent and helps 
those young entrepreneurs develop their companies and take them 
to market.

“This year’s presentations were probably the best of all the pre-
sentations they’ve had in the past,” says De la Garza. “We like  
the technology we see out of UTSA.”

In all, nine student teams competed at UTSA’s $100,000 Student 
Technology venture Competition. 

UTSA’s biannual $100,000 tech competition is the largest 
business-planning competition in San Antonio. UTSA established the 
competition in 2007, when it observed that its engineering students 
were developing new technologies and its business students were 
writing business plans, but neither group continued their efforts after 
turning in their projects for a grade. With the competition in place, 
UTSA’s students are now developing marketable technologies and 
forming viable new companies based on those technologies.

 “The final test of the competition is the venture-pitch portion 
of the competition,” says Cory Hallam, director of CITe. “each team 
is given the stage for eight minutes to convince investors to invest 
in their company. At this year’s competition, investment discussions 
were initiated between a local investment group and several of the 
teams the morning of the competition. The outcome remains to be 
seen but looks positive.”

Winners receive $100,000 in services and prizes including con-
sulting, marketing and legal services, office space, and other benefits. 
 —Christi Fish
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UTSa Biomedical engineer 
 Joseph c. Salamone elected  
by peers to Join national  
academy of engineering 
Salamone will be region’s fifth NAE Fellow

Joseph c. Salamone, chief 
scientific officer at Rochal 
Industries llP, UTSA adjunct 
professor of biomedical 
engineering and professor 
emeritus of chemistry and 
polymer science at the Uni-
versity of massachusetts in 
lowell, mass., was elected by 
his peers to become a Fellow 
in the National Academy of 
engineering (NAe) in Febru-

ary 2011. The NAe is a member of the National Academies, which 
includes the National Academy of Sciences, the Institute of medicine 
and the National Research Council.

“An invitation by one’s peers to join the National Academy of 
engineering is one of the highest honors an engineer can receive,” 

says mauli agrawal, Dean of the UTSA College of engineering. “Dr. 
Salamone has made significant contributions in biomaterials, specifi-
cally in ophthalmology and wound healing. His election to the NAe 
reflects a dedicated life of academic and professional service.”

Throughout his career, Salamone has developed more than 40 
products and product lines in eye and wound care. That intellectual 
property has led to more than 200 U.S. patents (pending and issued) 
for products that have generated more than one billion dollars in 
commercial sales.

Salamone is a co-founder of the Polymer Technology Corpora-
tion, which commercialized the world’s first high-oxygen-permeable 
rigid contact lenses. In 1983, the company was sold to Bausch + 
lomb, where he consulted for a number of years and served as vice 
president of research.

In 1986, Salamone co-founded Rochal Industries, a San Anto-
nio biomedical research company that has invented and licensed a 
number of revolutionary and useful wound and burn care products.

The biomedical engineer is the fifth person from the greater San 
Antonio area elected to join the NAe. 

Founded in 1964, the NAe provides engineering leadership in 
service to the nation. It operates under the same congressional act 
of incorporation that established the National Academy of Sciences, 
signed in 1863 by President lincoln. 

 —Christi Fish

national Science Foundation  
grants $400,800 for UTSa  
neuroscience Research 
Todd Troyer sees link between songbird  
learning and brain disorders 

Todd Troyer, an assistant professor of neuroscience in The Univer-
sity of Texas at San Antonio (UTSA) Department of Biology and a 
member of the UTSA Neurosciences Institute, has received a three-
year, $400,898 grant from the National Science Foundation’s Neural 
Systems Cluster to continue his research into how birds learn to sing. 

Although U.S. universities only employ a handful of songbird 
researchers, their findings are influencing how the research and 
clinical communities view neurological disorders like obses-
sive compulsive disorder (oCD) and Parkinson’s disease. Dur-
ing oCD, patients are unable to switch off a brain circuit that 
produces a certain task. Understanding how a songbird’s brain 
controls changes from one musical note to a different note is 
helping researchers form new hypotheses about how the hu-
man brain may get stuck repeating a single behavior.

Songbird researchers have also demonstrated that the 
basal ganglia circuits behave similarly in human and bird 
brains. In humans, the basal ganglia have long been known 
to regulate motor skills and learning. The circuit malfunctions 
in Parkinson’s patients, who have difficulty starting or chang-
ing tasks. Songbirds use their basal ganglia during song prac-
tice and performance and to regulate song variability.

Troyer has spent a significant amount of time studying zebra 
finches, which learn to sing by mimicking their fathers. The process 
takes about three months to fine-tune and results in a song unique 
to each finch. The new funding will allow Troyer to determine how 
a finch’s brain sequences musical notes and how it controls changes 
from one note to a different note. Ultimately, he will map the bird’s 
active brain cells to corre-
sponding parts of its song.

Troyer will also repeat his 
research in adult birds. Using 
Bengalese finches, he will 
collaborate with University of 
California, San Francisco, elec-
trophysiologist michael Brain-
ard to record the activity of 
single brain cells as birds sing. 
They will analyze the variation 
in both brain activity and song 
output. These data will then 
be used to build computer 
models of how the brain activity is coordinated as the birds sing.

“It is extremely important to support basic science, because we 
rarely know where the next advance is coming from,” says Troyer. 
“Researchers didn’t set out to make a link between song learning 
and neurological disorders. It’s just something that happened after 
years of fundamental research. Given this type of unpredictability, 
there is great value in conducting general research. The knowledge it 
generates will surely help out in ways that are currently unknown.”
 —Christi Fish
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UTSA neurobiologist  
receives $150,000 to study 
math in the bilingual brain

Assistant Professor nicole Wicha at The 
University of Texas at San Antonio (UTSA) 
Department of Biology and UTSA Neurosci-
ences Institute has been awarded $150,000 
over the next two years from the National 
Institute of Child Health and Human Devel-
opment (NICHHD) to study how the bilin-
gual brain computes simple mathematical 
calculations. The grant is the result of a col-
laborative effort between Wicha, who stud-
ies the underpinnings of the bilingual brain, 
and elena Salillas, a math cognition scholar 

Uno, one or 1: Does  
It make a Difference  
in math class?

who recently completed a post-doctoral fel-
lowship in Wicha’s neuroscience laboratory.

“Neuroscientists have just begun to study 
how the brain processes simple numerical 
calculations,” says Wicha. “Bilinguals pose 
an interesting problem for the field, because 
they have two languages to represent the 
same mathematical concepts. our findings 
suggest that bilinguals are faster and more 
accurate at processing calculations, such as 
simple multiplications, if those calculations 
are given in the language in which they 
originally learned them, even if the bilinguals 
are more proficient in another language. 
Using non-invasive brain recordings, we 
are able to see that the brain actually uses 
arithmetic concepts differently based on 
the language in which they are presented.” 

Wicha’s laboratory is now looking for 
bilingual math teachers. The teachers 
will answer a series of simple mathemati-
cal calculations using english and Spanish 

words and numerical digits, while their 
brain function and responses are recorded. 
In the long run, Wicha plans to extend this 
work to bilingual children learning math 
concepts and hopes that her work will 
help develop new teaching and testing 
techniques for all students learning math.

   —Christi Fish

Faculty and staff at The University of Texas 
at San Antonio (UTSA) lent their expertise 
to an elite group of government, academic 
and industry professionals at the winter 
meeting of the Government-University-
Industry Research Roundtable (GUIRR), an 
elite sub-group of the National Academies, 
the nation’s advisers in science, engineer-
ing and medicine. GUIRR meets three times 
each year to improve the climate for U.S. 
researchers in science and technology by 
addressing critical national policies and mak-
ing recommendations to facilitate national 
and international research collaboration. 
In 2010, UTSA suggested GUIRR’s winter 
meeting topic, the intersection of cyber 
security and intellectual property, then co-
authored a meeting proposal with GUIRR 
member Southwest Research Institute 
(SwRI). The resulting meeting was titled 
“Cybersecurity in the Coming Decade: Using 
Security to Support the value of Intellec-
tual Property.” Attendees and presenters 
at the meeting included experts from the 

White House, FBI, Google, IBm, Northrop 
Grumman, and the University of Califor-
nia, Berkeley, as well as other academic 
institutions and industry organizations.

Ravi Sandhu, a world-renowned expert 
in cyber security and executive director of 
the UTSA Institute for Cyber Security, dis-
cussed “the game of cyber security.” He dem-
onstrated why San Antonio is a major U.S. 
cyber city and addressed the realities that 
network attackers, defenders and technol-
ogy developers face on a daily basis. Sandhu 
called for policies to balance productivity 
and security and an increasing focus on 
cyber security research and education to 
meet the nation’s future technology needs.

James casey, director of UTSA’s office 
of Contracts and Industrial Agreements, also 
presented at the meeting. Casey is an active 
participant in GUIRR, serves as co-chair 
of its International Research Collaborations 
project (better known as GUIRR’s “I-Group”) 
and was instrumental in encouraging UTSA 
and SwRI to apply for GUIRR membership. 

GUIRR provides a platform for leaders 
in science and technology from academia, 
government and business to discuss and 
take action on national and international 
scientific matters. This includes such topics 
as university-industry partnerships; scien-
tific training in academia; the relationship 
between academia, government and busi-
ness, and the effects of globalization on U.S. 
research. Through roundtable meetings and 
projects, GUIRR’s government, university 
and industry partners provide guidance 
and suggest possible solutions to stream-
line policies and procedures unique to the 
government-university-industry interface. 

“GUIRR is an extremely valuable forum 
for UTSA and Southwest Research Insti-
tute, especially now, as UTSA works to 
achieve Tier one research status,” says 
Robert Gracy, UTSA vice president for 
research. “our membership in GUIRR gives 
us the opportunity to make meaningful 
contributions to national research policy. 
This is exactly where we want to be.”

 —Christi Fish

how can the U.S.  
promote cyber  
Security? 

UTSA cyber security expert  
addresses National Academies’ 
research roundtable, GUIRR
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coMMeRcIAlIzAtIon coRneR

Since 2008, the office of Commercialization 
Alliances and Innovation has been building a 
foundation for Technology Commercializa-
tion at UTSA. Two key elements of the eco-
system introduced by this office to the UTSA 
campus are Proof-of-Concept (PoC) funds 
and the New venture Incubator (NvI), both 
of which will help move innovative research 
from the lab bench to the marketplace. 

This country has a long and proud 
history of significant milestones in techno-
logical innovation that have influenced and 
enabled economic growth, military capabil-
ity and political leadership in the world. The 
individuals and organizations in this country 
who can take the seed of an innovation 
or a new idea and create new technolo-
gies, products and services that feed the 
economic engine are key to creating new 
ventures, jobs and long-term prosperity. In 
fact, the State of Texas and The University 
of Texas System view this ability to com-
mercialize innovations as a priority for 
UTSA and other UT academic institutions. 

Translating Research  
Beyond the Basic
Traditional university models have focused 
on research which results in publications 
as a primary outcome for advancing a 
field’s body of knowledge. many times this 
research may have the potential to lead to 
a new product or service, but development 
of that new product or service and mov-
ing it from lab bench to marketplace has 
not been in the realm of the researchers. 
Research grants fund basic research but do 
not provide funding to develop a prototype 
or test an invention. By enabling research-
ers to translate their work beyond the basic 
research, UTSA Proof-of-Concept (PoC) 
funds provide the means to demonstrate 
the application of an innovation. UTSA 
PoC funds have supported more than a 
dozen projects on campus which have led 
to a pipeline of new products, including: 

•	 A	device	for	high-throughput	 
 screening of drugs  

•		 Four	lead	candidate	antifungal	drugs	

•		 A	SIDS	monitor	for	premature	babies	

•		 A	device	for	helping	with	bone	 
 growth, and 

•		 A	new	method	for	protecting	IT	 
 networks from attacks. 

The commercialization of these inno-
vations can then follow one of two paths, 
either licensing the invention to an exist-
ing company or supporting the launch of a 
new start-up venture. While the licensing 

of innovative drugs and vaccines to large 
pharmaceutical companies can be fairly 
straightforward, most innovations require 
further development beyond the PoC 
to demonstrate functionality and market 
acceptance before being acquired by a 
larger firm. The UTSA New venture Incu-
bator (NvI) was set up for this purpose. 

Steps in Developing  
the product or Service
The NvI provides laboratory and office 
space on campus for continuing the devel-

opment of an innovative product or service  
as a new company. once in the NvI, these  
companies can work with the Center for 
Innovation and Technology entrepreneur-
ship (CITe) to develop business plans; South 
Texas Technology management (STTm) to 
build their patent portfolio; the Institute 
for economic Development (IeD) to build 
regional and trans-border trade capa-
bilities, and Startech to access investment 
capital networks. Currently, the NvI has two 
biomedical companies in residence, one 
focused on novel bone repairs and the other 
on natural antiviral drugs. The pipeline of 
UTSA start-ups also includes four more fac-

ulty companies in their early start-up stages 
(pre-NvI) and five student companies in the 
Roadrunner incubator, a student version of 
the NvI run by the CITe. The NvI is currently 
located in the SRl on the west campus.

By establishing PoC funds and the 
NvI, UTSA has created a direct link be-
tween research and commercialization 
that will help build the regional economy 
and, through licensing, provide additional 
means to grow the university’s capabilities. 

From lab Bench to marketplace
By Dr. cory Hallam
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I n the earliest days of our existence, 
each of us is not much more than 
a microscopic cluster of identical 
cells rapidly reproducing inside a 

thin membrane, each cell containing the 
full potential for what we will become. 

Then they “differentiate.” Like fresh-
faced high school graduates, these cells, 
called pluripotent stem cells, choose 
their divergent paths in life. Genetic 
cues kick in, and some cells give rise to 
brain and nerve tissue; others, to muscle, 
bone, blood, vital organs and skin.   

One of the greatest quests of contem-
porary science is unraveling the mystery 
of how these early cells make those leaps. 
Harnessing that power, scientists say, of-
fers a new future for medicine, with new 
hope for people who suffer devastating 
spinal cord injuries, deadly organ failures 
or heartbreaking brain conditions like 
Parkinson’s and Alzheimer’s diseases. 
The day may come when medicine can 
nurture these stem cells into growing 
replacements for diseased tissues.

The science of stem cells also holds 
the potential for turning UTSA and San 
Antonio into a global hub for research 
and development of cutting-edge thera-

pies for a multitude of diseases. That is 
the vision of UTSA stem cell biologists 
John McCarrey, Ph.D., and Chris Navara, 
Ph.D. They are working with San Anto-
nio’s Texas Biomedical Research Institute 
and Harvard University to develop an 
animal model that can be used to probe 
the workings of pluripotent stem cells 
and test the safety and effectiveness of 
new therapies that will emerge. Stem 
cells can become any tissue in the body. 
As adults, humans produce some stem 
cells that can repair some tissues in the 
body. But the most powerful cells are the 
undifferentiated stem cells produced in 
the embryo a few days after conception. 

 
Inducing Pluripotent cells
Japanese scientists in 2006 discov-
ered how to induce ordinary mouse 
cells into turning back the clock and 
becoming pluripotent again. The fol-
lowing year, independent Harvard and 
Japanese teams showed they could get 
human cells to do the same thing. 

This was a major scientific break-
through. It gave scientists a way to avoid 
the ethical controversy of experimenting 
with human embryonic stem cells— 

By cindy tumiel

Some  
WonDRoUS 
DIScoVeRIeS 
To come
a new future  
for medicine 
with stem cells

experiments that destroy the embryo in  
the process. It also showed the potential 
for so-called regenerative medicine, in 
which a patient’s own cells may some-
day be coaxed into growing the spe-
cific body tissue that he or she needs to 
repair a damaged heart, brain, liver or 
other organ. The body’s immune system 
should recognize the implanted tissue 
as its own, avoiding the common and 
dangerous problem of rejection that 
now comes with transplant surgery. 

But the discovery of induced pluripo-
tent cells is just the tiniest crack of light 
coming through the doorway. Scientists 
still have much to learn about how these 
cells work and how to turn them into 
safe and effective medical treatments. 

“We believe there needs to be a good 
preclinical animal research model system 
for the study of stem cells,” McCarrey 
says. “For all their promise, there still are 
a lot of questions to be addressed before 
we start putting them into people.” 

Texas Biomed, until recently known 
as Southwest Foundation for Biomedi-
cal Research, is home to the federally 
supported Southwest National Primate 
Research Center. Since the 1950s, scien-
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John mccaRReY 
professor, Department of Biology 
Director, San antonio Institute of cellular and molecular primatology

John Mccarrey’s research interests include regulation of spermatogenesis by X-linked miRnA’s;  
a baboon model for regeneration of musculoskeletal tissue; etiology of germline epigenetic 
inheritance; pluripotency and genetic integrity in stem cells; and biological characterization  
of induced pluripotent stem cells in a clinically relevant primate model. He has authored or 
co-authored over 100 articles in peer-reviewed scientific journals.

Mccarrey received a bachelor’s degree in animal science and master’s and Ph.D. degrees in 
genetics, all from the University of california, Davis. His postdoctoral research was conducted 
at the city of Hope in Duarte, california.

chRISTopheR naVaRa 
associate professor, Department of Biology

christopher navara’s research interests include understanding the regulation of the cell cycle 
in pluripotent stem cells and how cell cycle regulation relates to maintenance of the stem cell 
phenotype. of particular interest are the roles of the chromosomal passenger proteins Auro-
ra B and survivin. these two proteins are central to coordinated progression of the cell cycle 
in all cells and are frequently disregulated in cancer cells. In addition, navara has successfully 
derived pluripotent stem cells from the baboon. Pluripotent stem cells hold great promise 
for the treatment of diseases ranging from diabetes to spinal cord injury. He has authored or 
co-authored more than 50 articles in peer-reviewed scientific journals.

navara received a bachelor’s degree in molecular biology from the University of wisconsin-
Madison and a Ph.D. in cellular and molecular biology also from the University of wisconsin-
Madison.

tists there have studied baboons as a model 
for chronic human diseases like diabetes, 
atherosclerosis, obesity and arthritis. 
The institution has a pedigreed colony of 
about 1,500 baboons for which there are 
complete family and medical histories as 
well as a genetic linkage map. That makes 
the animal a powerful model for studying 
both basic science and clinical applica-
tions of stem cells, the scientists say. 

“For example, how do we get stem 
cells to the right place?” McCarrey says. 
“How do we get them to express the cor-
rect genes? Do they fix the problem? Can 
they cause cancer? There are similarities 
between stem cells and cancer cells. We 
need to study this in an animal model.”

Mice, the standard laboratory ani-
mals for early phase studies, are just too 
different from humans to be used for 
all preclinical studies. Baboon immune 
systems more closely resemble those of 
humans, and the animals live many years 
longer than the typical laboratory mouse 
and can help researchers understand the 
long-term implications of these treat-
ments. “We need a long-lived model that 
we can do long-term follow-up on,” Navara 
says. “That is definitely not a mouse.” 

Navara, a cell biologist who joined the 
UTSA faculty in 2008, is most interested 
in developing mesenchymal stem cells 

from pluripotent stem cells. These cells 
will go on to form bone, cartilage and fat. 

He also is studying two key pro-
teins, Aurora B and Survivin, which 
are particularly abundant in both stem 
cells and numerous types of cancer 
cells. This is one of a number of wor-
risome similarities between stem cells 
and cancer cells. “All of them must be 
understood before stem cell therapies 
can be safely used in human therapies.” 

“We need to understand, what is the 
function of these proteins? Why do the 
stem cells make so much?” Navara says. 
“We are studying how these cells divide. 
One of the things that cancer cells do 
is lose or gain chromosomes, and em-
bryonic stem cells do the same thing.”
 
Animal studies to Help  
with stem cell therapies
UTSA, Texas Biomed and Harvard have 
formed a partnership called PriStem, 
which is seeking a federal grant to support 
their plans to use the baboon as a research 
model for stem cell therapies. They envi-
sion a national resource that would be 
available to scientists everywhere. This 
would allow clinical experts in diseases 
like diabetes or in brain trauma to col-
laborate with San Antonio investigators 
on animal studies to help them develop 

and evaluate the safety of stem cell treat-
ments for any number of conditions.   

“This would be huge for San Antonio,” 
McCarrey says. “This would draw new 
private investment, new federal grants, 
new companies. And health care already 
is a large part of the regional economy.”

McCarrey heads a new Institute for 
Molecular and Cellular Primatology, a 
collaboration between UTSA and the 
University of Texas Health Science 
Center, through which clinical experts, 
basic science researchers and biomedical 
engineers are already working together 
on a number of early-stage projects.  

UTSA is building faculty expertise 
and expanding student programs in this 
cutting-edge field as well. It has recruited 
two new scientists—Brian Hermann, 
Ph.D., who has expertise in reproductive 
biology, and Annie Lin, Ph.D., who is in-
terested in the potential applications of the 
neural stem cells that build brain tissue. 

Student opportunities are expanding 
as well, as researchers add master’s and 
doctoral level positions in their labora-
tories. “This is an area that students are 
finding attractive,” McCarrey says.

“We are going to have some 
amazing opportunities here. Some 
amazing discoveries, too.”



By cindy tumiel
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F or all their promise and potential, green sources of energy 
such as wind power and solar power also are a source of 
frustration for the people who work to harness them.

Wind energy is produced when the wind blows, solar 
energy, when the sun shines. But air conditioners, heaters, refrig-
erators, clothes washers and dryers, computers, factory machinery, 
security alarms, and the whole global array of electrical devices 
need power delivered on their own terms, not on the whims of 
nature. Yet there is consensus among business and political leaders 
that the nation must learn how to utilize these renewable, environ-
mentally friendly sources of energy, like the wind and the sun, and 
break away from the current dependence on fossil fuels.

That will require energy providers such as San Antonio’s CPS 
Energy to integrate disparate, sometimes inconsistent, sources of 
energy into a network that can provide reliable service to resi-
dential, industrial and business power consumers. Power must 
ebb and flow with the peak demand, during the mid-day heat of 
August as well as the freezing winds of a January night. 

UTSA civil and environmental engineering professors are  
part of that quest. With “green energy” now a national priority,  
the university has formed the Texas Sustainable Energy  
Research Institute. Faculty members have a dual mission: They 
are working on the technology to help the United States develop 
and integrate its vast sustainable energy sources, and they are also 
developing educational programs that will attract students to the 
university and prepare them for jobs of the future.

training students to work with a smart Grid
As educators, UTSA faculty members want to train students to 
become the next generation of innovators and business entrepre-
neurs in a rapidly changing energy field. As professional engineers, 
they are precision-driven perfectionists, looking for ways to har-
ness unpredictable forces like wind and sunshine.

“We are the ultimate control folks,” says Brian Kelley, Ph.D.,  
assistant professor of electrical and computer engineering at 
UTSA. “We want to make things very predictable and controlled.”

Work continues on improving the efficiency and lowering the 
cost of capturing and storing the “free” energy that flows with the 
wind and sun. But a larger challenge, Kelley says, is integrating all 
these components with traditional energy generators, such as coal- 
and gas-fired plants, resulting in a system that provides uninter-
rupted power to utility customers.  

The utility company of the future is likely to have multiple 
fields of solar collection panels, several wind-energy fields and  

traditional coal- or gas-fired plants, all feeding into the  
same system. It needs to be self-regulating, with the ability to 
produce current when the demand is high and store energy when 
the demand is low. 

“One of the key limitations at this point is the concept of 
networking,” Kelley says. “Improved networking is what we need 
to do as a country if we want to convert to an electric-power-based 
economy.”

Power Grid Must Become a two-way street
Kelley leads a project to build and test a system accomplishing 
that. The goal is to turn the existing power grid into a Smart Grid. 
The power grid must become a two-way street, he explains, where 
utility companies like CPS Energy can “talk” with energy users 
such as hospitals and factories as well as with the solar panels, 
wind-power fields, storage devices and traditional power plants 
that all produce current for its system. Who needs power, and 
who has it? With a Smart Grid, all the components of a utility 
company can work seamlessly and instantaneously to produce a 
steady flow of electricity for the power grid. It is a complex chal-
lenge, but one that must be solved. 

“Utilities need a system that will sense the entire metro 
area—its needs and the available sources—and integrate all these 
things,” he says. “If we are going to move toward electrification of 
our economy, we need our grid to improve. The ‘Smart Grid’ is 
integral to what we have to do as a country.” 

The Smart Grid project is among a wide range of research 
initiatives at UTSA’s Texas Sustainable Energy Research Institute, 
which strives to address global energy challenges while advancing 
the university’s position as a center of innovation in this emerging 
field. 

Les Shephard, Director of the Institute, has assembled research 
teams that are pursuing issues such as improved renewable 
resource technology, the electrification of transportation, carbon 
dioxide recapture and management, and the role of water resourc-
es in energy development. There is also a large effort to explore 
the human factor and develop programs that encourage public 
participation in resource conservation. 

Dr. Brian Kelley came to UTSA in 2007 after extensive experi-
ence with wireless network development and testing at Motorola, 
Inc., in Austin. Now he is the lead scientist on two grants that will 
use UTSA’s Downtown and 1604 Campuses as Smart Grid test 
laboratories.

a complex challenge
UTSa pushes to the Forefront  

of Renewable energy Research
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One of his faculty partners in the effort 
is Hariharan Krishnaswami, Ph.D., an 
assistant professor who is working on the 
hardware and software electronics and 
security components that will go into this 
complex system. Krishnaswami came to 
UTSA two years ago from the Univer-
sity of Minnesota, where he developed 
specialties in designing and building the 
computer-controlled circuits that run 
complex electrical production and energy 
storage systems. Now he is using univer-
sity support and a grant from CPS Energy 
to build and assemble a laboratory-sized 
prototype Smart Grid. An experimental  
five kilowatt solar panel will be integrated 
with experimental hardware and software 
so engineers and students can work out 
the basic mechanics of their ideas.  

“How do we integrate several renew-
able sources of energy into one system?” 
Krishnaswami says, stating his research 
challenge. “Our systems need to become 
more and more intelligent and capable of 
making decisions themselves about where 
to draw power from and where to send it.”

linking Renewable and  
traditional sources of energy  
This laboratory test bed will allow engi-
neers to develop models and test compo-
nents of an experimental integrated  
energy system. Then it will be applied  
to link a network of renewable and tradi-
tional sources on the Downtown and  
1604 Campuses. 

UTSA has grants from the State Energy 
Conservation Office (SECO) that are 
supporting a Clean Technology Incuba-
tor, which is bringing state-of-the-art solar 
energy equipment and sensor networks 
to facilities at the Downtown and 1604 
Campuses. The university will install solar 
panels which can collect 170 kilowatts of  
power off the University Center III and 
Engineering Building on the 1604 Campus 
and another 125 kilowatts off the roof of 
the Durango Boulevard garage downtown. 
Other components of the project include 
electric-car-charging stations, technology 
to convert and store solar energy, building 
sensors and “Smart Meters” that can com-
municate information back to a central  

facility. The components will be net-
worked with a command center computer 
that can make decisions on routing and 
control to optimize the flow of electricity. 

“Ideally, we would like to be the incubator 
campus for the Smart Grid.” 

Another key to increasing the avail-
ability of renewable energy is developing 
better ways to capture and store it for the 
times when the sun doesn’t shine and the 
wind doesn’t blow. 

Sunlight, Kelley says, is the most 
abundant form of renewable energy on 
Earth. The sun generates the equivalent of 
2.2 gigawatt hours of electricity, and only 
1/20th of it is being used.  

“Clearly there is enough solar energy 
in the world to power everything we want 
to power. The challenge is the cost of con-
verting a free source of energy to a useable 
source of energy.”

Even the best technology can’t capture 
all of the sun’s energy, of course. Some of 
it lands in places that are inaccessible, such 
as mountaintops and ocean surfaces. Still, 
the energy industry is not yet making the 
most of the solar power that is accessible. 
Sunlight arrives in lumens, which must be  
converted into electrons to produce cur-
rent. The technology for accomplishing 
this still is inefficient, according to Kelley; 
only 15 to 20 percent of the captured solar 
lumens are now being converted to elec-

“clearly there is enough solar energy in the  
world to power everything we want to power. 
The challenge is the cost of converting a free 
source of energy to a useable source of energy.”
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tricity-producing electrons. If researchers 
can improve that efficiency to 40 percent, 
he says, the cost of solar power will fall low 
enough that it will be competitive with 
fossil fuels. 

“We are all trying to develop the tech-
nological leadership in the ‘Smart Energy’ 
field to get there.” 

Faculty and students at the UTSA 
Texas Sustainable Energy Research Insti-
tute have a number of research projects 
underway, exploring all the pieces of 
technology required to increase storage 
capacity, improve the efficiency of conver-
sion devices and wire the Smart Grid.

looking at Jobs of the Future 
These research projects are training young 
people for the jobs of the future, says 
Krishnaswami, who last semester was able 
to offer a course in power electronics at 
UTSA for the first time. He also has nine 
master’s and doctoral students working 
with him on the architecture and com-
ponents of the Smart Grid test bed in his 
laboratory. 

Kelley and a student are developing a 
project to improve large-scale storage of 
converted electrons from the sun, with 
the device networked into the Smart Grid. 
The Department of Energy set a national 
goal for the United States to have 20  
percent of its energy come from  
 

renewable “green” sources by 2030,  
Krishnaswami notes. It is a goal that trans-
lates into thousands of jobs for students 
who learn the right skills. 

“If the United States is going to meet 
that goal, then the amount of solar power 
and wind energy in use has to increase,” 
he says. “Utilities will need people who 
know how to develop these sources and 
integrate them.”  

Industrial and commercial businesses 
and even homeowners will be looking at 
using renewable energy sources too, as the 
technology becomes more efficient and 
affordable. UTSA’s research and develop-
ment program should translate into new 
jobs and a prosperous economic boost for 
the San Antonio area. 

“We need to offer research and educa-
tion,” Krishnaswami says. “There are a lot 
of opportunities.” Even though much of it 
is experimental now, these ideas eventually 
will graduate, the researchers say. Graduat-
ing students will take their ideas and skills 
from a campus laboratory into the private 
sector, where start-up companies will  
 

design, build, test and market products for 
large and small power consumers.   

Kelley sees big changes coming in the 
next 50 years, as the world moves from a 
dependence on fossil fuels to an economy 
powered by renewable resources. Solar 
collector dishes will become more com-
mon on top of homes, and regional utility 
providers all will have Smart Grids that 
integrate various sources of cost-efficient 
and environmentally friendly renewable 
energy.

“I really think we are almost on the cusp 
of a new era. We are in the midst of an 
energy revolution.” 

Les Shephard agrees, and he sees a ma-
jor role for both the San Antonio region 
and UTSA in an emerging field that will 
transform the way people live. 

“The university must play a critical 
role in bringing innovations to these vi-
sions,” Shephard says. “We are on a very 
important journey now. The mission of 
this institute is about developing citizen 
leaders who are committed to transform-
ing America’s energy future.”    

haRIhaRan KRIShnaSWamI 
assistant professor, Department of electrical and computer engineering

Hariharan Krishnaswami specializes in the area of power electronics and power systems. His  
research group focuses on power electronics applications to renewable energy conversion,  
impact of high penetration of solar in power grid, photovoltaic inverters and smart Grid.  

Krishnaswami received a bachelor’s degree in electrical engineering from Anna University, India, 
and a master’s degree also in electrical engineering from the Indian Institute of science. He then 
received his Ph.D. in electrical engineering from the University of Minnesota.

BRIan KelleY 
assistant professor, Department of electrical and computer engineering

Brian Kelley’s research interests include 4th Generation communication systems, 3GPP-lte, 
oFDMA, wireless cellular, smart Grid Information systems, Microgrids, sensor networks,  
system optimization of smart energy systems, object oriented Modeling of complex systems  
in communication and Power, software Defined Radio (sDR), and cognitive Radio.

Kelley received a bachelor’s degree of science in electrical engineering from cornell University 
and master’s and Ph.D. degrees in electrical engineering from Georgia Institute of technology.  
His postdoctoral research in electrical engineering was conducted as a Presidential Fellow of 
Georgia tech at the U.s. office of naval Research.

“I really think we are almost on the cusp  
of a new era. We are in the midst of an  
energy revolution.”
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a UTSA physics professor 
is overseeing a number of 
research projects involving 

nanotechnology that are in line with 
the university’s 21st century vision of 
becoming a Tier One institution.

“My challenge in particular is to de-
velop new techniques and materials that 
can be used for many applications,” says 
Miguel Yacaman, Ph.D., physics professor 
and Chair of the Department of Physics 
and Astronomy. “We are trying, among 
other things, to apply physics technology 
to the development of materials to use  
for health.” 

According to the U.S. Department of 
Labor Occupational Safety and Health 
Administration Web site, nanotechnology 
involves the manipulation and control of 
matter at dimensions of roughly 1 to 100 
nanometers. 

The development of unique nanoscale 
structures has the potential to revolution-
ize industries, including electronics, medi-
cine and consumer products. Examples of 
materials developed with nanotechnology 
include carbon buckeyballs, or fuller-
enes; carbon nanotubes, and metal oxide 
nanoparticles and quantum dots, which 
are nanoscale semiconductor materials.

Examples of products that are currently 
produced using nanotechnologies include 
sunscreens and cosmetics; longer-lasting 
tennis balls and lightweight, stronger 
tennis rackets; stain-free clothing and mat-
tresses, and protective and glare-reducing 
coatings for eyeglasses and cars, among 
other materials.

BeYonD BeTTeR  
coSmeTIcS anD  
TennIS RacKeTS
college of sciences on track to develop  
programs involving nanotechnology
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Important collaborations  
with other Institutions
Yacaman, meanwhile, is working with 
about 10 graduate students on projects 
in collaboration with various institutions, 
ranging from the National Institutes of 
Health to Centro de Materiales Avanzados 
to the Welch Foundation and the National 
Science Foundation.

In the first collaboration, the College 
of Sciences is working with Centro de 
Materiales Avanzados on a project titled 
“International Center for Nanotechnology 
and Advanced Materials.” 

ICNAM is an institution dedicated to 
promoting partnerships, networking  
and interactions between scientists of  
The University of Texas System and pre- 
eminent education and research institu-
tions of Latin America. The goal is to 
produce world-class research and develop 
technologies based on materials science 
that will launch new high-tech industries. 
The institute also provides an opportunity 
for scientists to use research equipment at 
UTSA and Latin American institutions.

“This is an international collaboration 
with Mexico,” Yacaman says, adding that 
the project is funded by a $100,000 grant 
from The University of Texas at Austin and 
CONACIT. “We get $60,000 for Mexi-
can students to come here and for U.S. 
students to go to Mexico to build collabo-
rations. More than 100 researchers have 
been involved with this.”

Considering that Mexico is a neighbor 
and close partner of the United States, 
building scientific links is important 
because those links can lead to commercial 
enterprises. In addition, interaction with 
Mexico is important for U.S. Hispanic  

students because it affords them the op-
portunity to explore their roots in Mexico.

The collaboration with Mexico was 
established 10 years ago and involves 
more than 20 Mexican universities doing 
research in a number of scientific areas,  
he says.

Another important collaboration 
involves the Welch Foundation with the 
project “Controlling the Shape of Particles 
Using Wet Chemistry Methods: The Case 
of Bimetallic Nanoparticles,” which the 
foundation is funding for $100,000  
per year.

working on Fuel cell technology
The goal of the project is to solve problems 
related to fuel cells, one of the most impor-
tant techniques for creating new alternative 
energy.

“In fuel cells you take hydrogen and 
methane, and you convert it into energy 
and water. It’s very clean energy. That tech-
nique is not new, but the problem is that 
you need a catalyst, and the catalyst needs 
platinum, and platinum is very expensive.”

Another goal of the project is to reduce 
the amount of platinum needed to make it 
commercially feasible. Student researchers 
will test the hypothesis that only a mono-
layer of platinum is needed and that the 
amount of platinum can be greatly reduced 
by utilizing that monolayer.

However, the problem, Dr. Yacaman  
explains, is that currently there is not 
enough platinum in the world. 

“If you put present technology in all  
the cars in the U.S., it will exhaust the plati-
num supply in the world. But it will be very 
clean because you are producing water  
out of gas!”

The contributions to mankind, of 
course, would be enormous.

“Imagine if this problem is solved. The 
moment cars are using fuel cells, you will 
not have greenhouse gas emissions, and 
you create new jobs.”

A third collaboration exists with the 
National Science Foundation titled “Oxide 
and Metal Nanoparticles—The Interface 
between Life Sciences and Physical Sci-
ences,” supported by NSF-PREM, which 
is a collective effort of the physics and 
astronomy department at UTSA under the 
direction of Professor D. Sardar. “This is 
a very significant project in collaboration 
with Northwestern University and is a pro-
gram that will produce Ph.D.s in materials 
science,” Yacaman says.

“Everyone believes this is the century 
that Physics will impact Biology. Dur-
ing the last century, people understood 
atoms and molecules. And Physics and 
Chemistry became interconnected. Now 
we believe it’s time to understand Biology 
at the atomic and molecular level using 
Quantum Physics.”

One of the goals of this project is to  
understand how new particles of metals 
can affect science and how they can kill 
disease and impact new drugs.

The College of Sciences’ research falls 
under the research cluster of Energy and 
Environment, in which UTSA scientists 
are actively researching methods to im-
prove existing energy systems and develop 
new energy sources based on wind and 
solar power. Thus, UTSA faculty scientists 
are using nanoscale materials to improve 
the efficiency of solar power cells, while 
others are creating biofuels from algae.

mIgUel Yacaman 
professor and Department chair, Department of physics and astronomy

Miguel Yacaman’s research interest is in nanotechnology and advanced materials science, 
including the structure and properties of nanoparticles, electron diffraction, imaging theory,  
and catalysis. Recently he has become interested in applications of nanotechnology to biology. 
He has authored or co-authored more than 500 articles in peer-reviewed scientific journals.

Yacaman received bachelor’s and master’s degrees of science in physics from the national  
University of Mexico and a Ph.D. in materials science also from the national University of 
Mexico. His postdoctoral research in materials science was conducted at the University of  
oxford, england, and at nAsA’s Ames Research center.
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S tudying the topography of polar undersea ice and 
programming drone-like vehicles to better navigate 
and communicate under water are just samples of the 
research projects planned as part of a new program 

designed to attract more students who will pursue higher educa-
tion and careers in the specialized field of naval engineering.

UTSA is one of 15 universities belonging to the Naval 
Engineering Education Center Consortium organized in 2010. 
NEEC is first and foremost an educational program intended 
to address the shortage of engineers trained to work with 
the U.S. Navy, says Brent Nowak, associate professor of me-
chanical engineering and principal investigator for NEEC at 
UTSA. “There is a great need, and there will be for decades 
to come. They have a broad requirement for all types of engi-
neers and scientists. Every single engineering discipline you 
can think of is required to operate one of those vessels.”

The consortium will provide the university with $1.6 mil-
lion over six years to fund its work in the program, dependent 
on its receipt of $50 million in funding from the Naval Sea 
Systems Command. NAVSEA engineers, builds and maintains 
the Navy’s ships, submarines and combat systems. “What we are 
getting funded to do by the Navy is to build programs, courses, 
multi-engineering teams, project-based learning,” Nowak says.

NEEC is led by the University of Michigan, one of the few 
universities in the nation with a naval architecture and marine 
engineering department. Other participating institutions in-
clude MIT, Penn State and Virginia Tech. Faculty at the par-
ticipating universities will take on a range of research projects, 
from alternative energy sources to advanced ship design, and 
students’ learning will be amplified under the NEEC umbrella, 
explains David Akopian, associate professor in the department 
of electrical and computer engineering and co-investigator for 
UTSA’s NEEC program. “They indirectly will be helping with the 
research, but the primary goal is for them to learn,” Akopian says.

the wolf Pack
At UTSA, the focus will be on various aspects of unmanned ves-
sels, including navigation, communication and vehicle autonomy. 
“The Navy wants [submarine and robot vehicles] to be more 
autonomous. They want to see them working together,” says 
Nowak, whose own research aims to develop artificial intel-
ligence to compensate for lossy, or noisy communication. 

Enter the Wolf Pack. That’s what Nowak and Akopian have 
nicknamed one of their research projects, a collection of au-
tonomous underwater vehicles (AUVs), or “wolves.” Water 
prevents many forms of communication and forces the develop-
ment of alternative methods. “They have to change and move 
around,” Nowak says, likening the AUVs to an efficient pack 
of wolves. “How do you keep everybody working together 
even though they are far apart? How do you make a decision? 
Is there one AUV in charge of the wolf pack or are they col-
lectively working together and making a decision together?”

Akopian is researching software-defined instrumentation for 
AUVs, a more universal and easily upgraded navigation system. 
Nowak’s polar undersea ice project aims to use landmarks on 
the underside of the ice to create a navigation system for AUVs. 
Another research area uses AUVs to map coastal regions, which 
change frequently due to tides and weather. “They may want 
to have a bunch of Marines come in and land somewhere,” 
Nowak says. “Well, they need to understand the terrain. It 
depends on whether it rained that day or the week before, are 
there any mudslides, et cetera. How does that change things?” 

Nowak notes that AUVs, and NEEC as a whole, ben-
efit more than just the military. “This has direct ap-
plication to studying our environment: oil spills, to see 
what’s happening after hurricanes—you can use this to 
study water quality. This has multiuse technology.” 

While UTSA stands to gain much from its participation 
in NEEC, it also brings a lot to the table, Akopian and Nowak 

By Kate Hunger

Focus on  
Unmanned  
Underwater 
Vessels
UTSa’s participation in the 
naval engineering education 
center consortium



21DiscoveryUTSA 21DiscoveryUTSA

point out. “There is untapped student 
talent here,” Akopian says. Nowak notes 
the lack of barriers at UTSA to moving 
ahead on projects and programs. “We 
are a young university, we are eager, 
extremely bright, and we collaborate.” 

naval engineering  
offers Great Variety
Naval engineering is a rich field with a 
wide range of research areas, says Steven 
Ceccio, director of NEEC and professor in 
the departments of mechanical engineer-
ing and naval architecture and marine 
engineering at the University of Michigan. 
“When we think about naval engineering, 
maybe someone’s first mental image is 
someone putting together a ship hull, but 
it’s system integration, weapons systems 
and propulsion systems, and energy distri-
bution.” The program aims to identify and 
train students who are already enrolled in 
engineering programs and might be inter-
ested in—but possibly unfamiliar with—
the field of naval engineering, Ceccio says. 

The 2010-2011 academic year was 
spent planning, according to Akopian. 
With the annual funding of projects 
expected early this fall, students interested 
in NEEC will be able to take classes that 
reference the program this spring (2012). 

The low supply of trained engineers 
affects more than just the Navy. “It is a 
broad problem that all of the Department 
of Defense branches are having,” Nowak 
says, explaining that the tech fields have 
attracted the attention of students in recent 
decades. “A lot of the young engineers, my-
self included, never considered working for 

the Navy.” But the Navy boasts top-notch 
facilities which allow researchers to do 
exciting work. “They have extensive testing 
facilities and computational capabilities,” 
Nowak says. “They are tackling very inter-
esting and very complex problems. When  
I was graduating with my bachelor’s degree, 
I didn’t even know this was an option.”

Students involved with the NEEC 
program are also eligible for scholarships, 
internships and other opportunities. 
Nowak says the program may provide 
chances for students to spend a summer 
at another NEEC university, where they 
will benefit from experiencing a different 
university culture, energizing them for 
their return to campus. Faculty also will be 
able to do research at partner universities. 
This past summer, two graduate research 
assistants in Nowak’s lab were accepted 
into the Navy Research Enterprise Intern 
Program at the Naval Undersea War-
fare Center in Newport, Rhode Island. 
Graduate student Trey Fawcett says his 
assignment to program the navigation 
of an unmanned underwater vehicle 
while adjusting for ocean currents was 
completely new to him. “It’s been a real 
eye-opener in terms of working for the 
Navy on real research projects that aren’t 
canned.” Such exchanges and collabora-
tion are just one example of the strengths 
of NEEC’s network of universities. 

“From a research perspective, the prob-
lems are very difficult,” Nowak says. “No 
university has all the elements to service 
the Navy’s needs.” Having a network of 
universities plugged in to various aspects 
of naval engineering will foster connec-

tions among students that will carry on 
throughout their professional lives, Ceccio 
says. “By having a large concentration 
of activity, we can form a community to 
allow students to see how they are going 
to fit into a larger community across the 
country.” Simply being a part of NEEC 
is exciting, Akopian adds. “I think this is 
an outstanding opportunity. As a kind of 
Navy hub university, that is valuable in 
itself,” he says, adding that students stand 
to enjoy better job prospects as the col-
lege’s Navy-related infrastructure grows. 
Nowak hopes participating in NEEC 
will pay off in the way of more research 
opportunities. “I want to grow the Navy 
type of research we do here at UTSA.”

The NEEC program will address three 
of the five elements of the university’s 
strategic plan—energy, sustainability and 
security, says College of Engineering Dean 
C. Mauli Agrawal, adding that the grant 
itself “covers the whole gamut of educa-
tion and research for us in one grant.”  
“We’re really happy to be part of this Tier 
One level team, and we look forward to 
doing great things,” he notes. That col-
laboration will not only benefit UTSA as 
it seeks to attain Tier One status itself but 
will also mean a richer and more robust re-
search process for complex research issues.

“The problems that we’ve identified 
in these areas are not going to be solved 
overnight,” he says, explaining that giving 
a front-row seat to the next generation 
of scientists will better prepare them to 
tackle challenges in the future, benefit-
ing the students and society as a whole.

BRenT noWaK 
associate professor, Department of mechanical engineering

Brent nowak’s research interests include robotics and intelligent devices, with emphasis 
on the design and field deployment of multi-energy domain systems (mechatronics) that 
employ adaptive behaviors. these systems include medical devices, autonomous under-
water vehicles and collaborative serial robot arms in manufacturing.

nowak received a bachelor’s degree in mechanical engineering from the University of 
Illinois at Urbana-champaign, a master’s degree of science from the Illinois Institute of 
technology and a Ph.D. in mechanical engineering from the University of texas at Austin.
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T wo new chemistry professors joined the faculty last 
year, bringing fresh energy and diversifying the areas of  
research in the young department.

Assistant Professor Oleg Larionov’s expertise is in 
the synthesis of natural products with anticancer properties, and 
Assistant Professor Zachary Tonzetich is studying transition met-
als as catalysts and in certain interactions within the human body.

“They have fire in their bellies,” says Department Chair Profes-
sor Waldemar Gorski. “They want to achieve things.”

Fighting cancer with nature
What do those white, crusty patches on pumpkins and a rare  
African tree have in common? Both possess tiny amounts of natu-
ral products that Larionov, an organic medicinal chemist, believes 
could be the key to new anticancer drugs.

But before researchers can even begin their quest to create 
a new drug, it takes chemists to crack the code to substances in 
nature that can be both difficult to access and extremely scarce in 
order to make them in the lab. These natural products are chemi-
cal compounds made by organisms living on land or in the sea. 
They are essentially chemical weapons to ensure the organism’s 
survival. “They develop this very exquisite method of defense: 
They produce these chemicals which are toxic to their predators 
or competitors,” says Larionov.

Isolating and then synthesizing molecules which harbor this 
medicinal firepower is where Larionov’s lab comes in. Identifying 
natural products with anticancer activity and then creating ver-
sions of those compounds in the lab will allow scientists to further 
study the compounds and develop drugs effective in humans. 

Larionov points out that 63% of all new drugs between 1980 
and 2008 were natural products, their derivatives or inspired by 
natural products. The same can be said of 70% of all cancer drugs 
developed since 1940.

Larionov comes from Harvard University, where he worked as 
a postdoctoral fellow with Nobel Prize-winner E.J. Corey. Their 
research established a strategy for making molecules of natural 
products in the lab—essentially providing a roadmap for research-
ers to create their own supply for further study and testing. One  
of the natural products they synthesized came from a pink coral  
near Hawaii. “So that is one of the reasons we make these natural 
products, because very often they are produced in very small 
amounts by organisms that live very far away,” Larionov says. 
“Somebody went there and took this coral, extracted this natural 
product, characterized it and found it was biologically active, but 
for biological tests we need much more of this compound than 
this organism produces, and so we need to make more.”

The Max and Minnie Tomerlin Voelcker Fund is supporting 
Larionov’s research at UTSA with a $300,000 grant. His lab is 
making molecules of natural products produced by the Roridium 
microorganisms—the patchy growths on pumpkins and other 
vegetables—and by the Brucea antidysenterica tree in Africa.“We 
are going to synthesize these compounds,” Larionov says. “We are 
particularly interested in compounds which exhibit very interest-
ing anticancer activity. We will try to make more of these com-
pounds and develop a reliable route so that somebody else, when 
they need to make these compounds, can find the procedure and 
just follow our protocol to make the compound and test it—or 
they can ask us to make it, to collaborate.”

By Kate Hunger

But collaboration among biologists and chemists is needed

Molecules Are the Message
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The process will involve plenty of col-
laboration during a back-and-forth among 
chemists and biologists in which the com-
pound is tweaked to improve its potency 
and minimize side effects.

“It is very multidisciplinary research,” 
Larionov says. “A lot of people with differ-
ent expertise in different fields collaborate. 
That is what research nowadays is. You 
need people with vast knowledge in differ-
ent fields.”

expanding the Knowledge Base 
The power to create something new drew 
Tonzetich to chemistry. The inorganic 
chemist joined the department in the fall 
of 2010, after completing a National In-
stitutes of Health postdoctoral fellowship 
at MIT, where he worked with renowned 
inorganic chemist Stephen Lippard. 

The major research projects underway 
in Tonzetich’s lab involve transition metals 
such as iron, copper, cobalt and nickel.

During his first year at UTSA, 
Tonzetich received a three-year, $150,000 
grant from the Welch Foundation in sup-
port of his research into how hydrogen 
sulfide interacts with transition metals in 
the body. Tonzetich’s lab makes molecules 
to study these interactions. The goal of his 
research is to gain foundational knowledge 
that could one day be used to develop 
drugs to fight disease. 

“It is a very toxic molecule,” Tonzetich 
says of hydrogen sulfide, “and is responsi-

ble for the smell of rotten eggs. But in small 
quantities, hydrogen sulfide is produced 
in our bodies and can play a physiological 
role.” 

Fundamental chemistry is the first stage 
of this project, he says. “We are lacking the 
fundamental chemical knowledge of how 
it interacts with transition metals. That 
is what I think we can contribute to this 
whole question.”

The other major project in Tonzetich’s 
lab is geared toward learning whether 
iron can be substituted for palladium as a 
catalyst in carbon-carbon bond-forming 
reactions. These reactions are used to make 
materials ranging from pharmaceuticals to 
polymers. Finding a more efficient catalyst 
would have multiple benefits including 
lower cost and less environmental impact.

“Palladium has a number of draw-
backs,” he says. “Its high cost is the No. 1 
[drawback], and it’s also a toxic element. 
So we are asking the question, ‘Can we 
take reactions that are known to be cata-
lyzed by palladium metal—these carbon-
carbon bond-forming reactions—and 
can we realize the same chemistry using 
catalysts based on iron?”

By early summer, Tonzetich’s lab group 
had already made several iron-containing 
molecules that were either catalysts or 
precatalysts and were preparing to study 
their reactivity with other molecules.

“If we move from a metal like palla-
dium to iron, we are talking about all those 

benefits plus lower cost, plus lower envi-
ronmental impact, and since the supply of 
iron is not as small as that of palladium, it 
is also, in my opinion, a more sustainable 
way of achieving these reactions as well,” 
he says.

In addition to their enthusiasm,  
both Larionov and Tonzetich are well- 
connected in the field.

“I am very happy they joined UTSA,” 
Professor Gorski says. “Any good addition 
makes our prospects of success better. This 
is what we want: Young people wanting to 
achieve, hungry, with great pedigrees—
and great contacts, which help.” 

The capacity for creativity in chemis-
try drew Tonzetich, the son of a biology 
professor.

“Chemistry is one of the few fields of 
science where we are creating new things,” 
he says. “In many fields of science, we 
are studying what already exists; we are 
studying the earth; we are studying the 
processes of the body. In chemistry, we do 
that to a large extent as well, but we also 
have the potential to create new molecules, 
things that nature would have never cre-
ated or which have never been created 
and therefore have completely unknown 
reactivity, completely new. That’s a very 
awesome power, to be able to create new 
things like that.”

ZachaRY TonZeTIch 
assistant professor, Department of chemistry

zachary tonzetich’s research interests include synthetic inorganic and organometallic chemistry, 
bioinorganic chemistry, catalysis, odd-electron organometallics, and kinetics and mechanism  
of inorganic reactions. He has authored or co-authored over 20 articles in peer-reviewed  
scientific journals.

tonzetich received a bachelor of science degree in inorganic chemistry from the University of 
Rochester and a Ph.D. in inorganic chemistry from the Massachusetts Institute of technology. 
His postdoctoral research in chemistry as a national Institutes of Health Postdoctoral Fellow was 
conducted at the Massachusetts Institute of technology.

oleg laRIonoV 
assistant professor, Department of chemistry

oleg larionov’s research interests include medicinal chemistry, synthesis of biologically active 
natural products and enantioselective catalysis. 

larionov received a master’s degree in chemistry from Higher chemical college of the Russian 
Academy of sciences and a Ph.D. in chemistry from Göttingen University, Germany. He then 
completed two postdoctoral studies in chemistry, one at Harvard University with 1990 nobel 
laureate in chemistry e.J. corey and the other at Max-Planck-Institut für Kohlenforschung, 
Mülheim an der Ruhr, Germany.
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The Religion of Couples,  
RelaTionship QualiTy, and healTh

Do couples who pray together really stay together?

You’ve seen it written on bumper stickers and church 
marquees: “The family that prays together stays 
together.” 

Although you might think that the catchy phrase just 
has a nice ring to it or that it’s part of a religious marketing strategy 
to motivate the masses to make it to worship services, a study 
done by a UTSA sociology professor shows that those families 
who regularly devote time to prayer and other religious activities 
indeed share a stronger family bond.

The study concentrated on the religion of couples and its asso-
ciation with relationship quality, says Dean’s Distinguished Profes-
sor of Social Science Christopher Ellison of the Department of  
Sociology. Specifically, the study examined whether the respond-
ing partner believed that the relationship was God-centered, 
whether the partners shared core religious or spiritual values, and 
whether the partners engaged in regular devotional practices such 
as prayer or scriptural study outside of weekly worship services. 

“Those three indicators of a couple’s religion were fairly robust 
predictors of relationship quality,” Ellison says, adding that the 
survey studied adults ages 18 to 59, with equal subsamples of  

African Americans, Latinos, and non-Hispanic whites. “Most  
surveys simply don’t have enough Latinos or African Americans  
to allow us to make reliable comparisons across these ethnicities, 
so this project was designed to overcome this problem.”

Religion, Race, ethnicity and  
Relationship satisfaction 
Previous studies have found that, on average, African Ameri-
cans—and to a lesser extent, Latinos—tend to report less relation-
ship satisfaction than non-Hispanic whites. When Ellison initially 
examined his data, however, he didn’t find racial and ethnic 
disparities in relationship satisfaction. What he did discover was 
that couples from different racial and ethnic backgrounds differed 
vastly in terms of their investment as a couple in religious commit-
ments and activities. 

“On average, African Americans (and, to some extent, Latinos) 
were much more highly engaged than non-Hispanic whites in 
their weekly devotional activities and were much more prone to 
perceive that their relationship was God-centered,” he says. “Once 
we started comparing the black and white couples who were simi-
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lar on these measures of religiousness, we quickly began to see 
that African Americans and Latinos had lower levels of relation-
ship satisfaction compared to non-Hispanic whites.”

“One plausible interpretation of these results,” Ellison says,  
“is that, on average, African Americans and Latinos might be far-
ing significantly worse in terms of their relationship quality if  
they were not as involved with religion.”

Religion and Health
Another area of interest for Ellison is the role of religion in shap-
ing mental and physical health, including longevity. One study 
included more than 20,000 adults of all ages from around the 
United States. “We found that, compared with non-attendance  
at services, regular religious attendance is associated with signifi-
cantly lower mortality risk,” he says. Ellison has also investigated 
religious influences on numerous other outcomes, including 
mental health. This work links religious practices and beliefs  
with greater life satisfaction and lower levels of depression and 
emotional distress. 

A major portion of Dr. Ellison’s research agenda is focused on 
trying to identify explanations for the apparent religion-health 
connection. One potential factor is that more religious people 
engage in lower levels of problem drinking, smoking, and other 
negative or risky health behaviors. Research has also found that 
more religiously active persons tend to be more proactive with 
their health, getting annual medical checkups and utilizing pre-
ventive health care services. “They often want to take care of their 
family and watch their kids and grandchildren grow up.” Thus far, 
however, lifestyle factors do explain the religious differences in 
health and mortality risk.

In one strand of research, Ellison has also studied the role of 
religious congregations and communities as sources of friendships 
and social support networks. Religious groups offer social outlets 
and formal programs for members, which can promote physical 
and mental well-being. In addition, informal exchanges of goods 
and services, information, and emotional support among church 
members can have a direct bearing on mental and physical health 
and even longevity. But, according to Ellison, the associations 
between religion and health cannot be reduced merely to social 
relationships within religious communities, either. 

Part of the explanation may also involve the influence of 
religion on psychological resources. Studies by Ellison and others 
have shown that, on average, more religious persons tend to enjoy 
higher global self-esteem, as well as feelings of mastery and a sense 
of meaning and purpose in life. Ellison also points out that, “For 
many persons, religion is a key source of positive emotions and 
beliefs, such as forgiveness, gratitude and humility. Religious in-
dividuals also tend to cope more successfully with stressful events 
and conditions, ranging from financial strain to death of a loved 
one, than other persons.” 

Although most studies have reported desirable health effects 
of religiousness, Ellison also emphasizes the need for a balanced 
approach to the topic, noting that some aspects of religion can 
undermine mental and physical health. For example, some reli-
gious traditions discourage members from seeking medical care. 
In addition, Ellison has found that “Individuals who experience 
troubled relationships with God and chronic religious doubts can 
suffer adverse mental and physical health effects. Negative interac-

tions within the congregation may also take a toll on the health  
of members.”  

Ellison, who joined UTSA in Fall 2010 after a 19-year career 
at The University of Texas at Austin, specializes in the sociology 
of religion, health, family, and racial and ethnic relations. His 
research focuses on the implications of religious involvement for 
mental and physical health and mortality risk; religious variations 
in family life with particular attention to childrearing, marital and 
relationship quality; and the role of religious institutions, prac-
tices and values among racial and ethnic minority populations in 
the United States, among other topics.

To date, he has published two books and 160 peer-reviewed 
academic journal articles and book chapters, as well as other mis-
cellaneous writings. He has also received more than $3.5 million 
in grant funding from the National Institute on Aging, National 
Science Foundation, National Institute of Child Health and 
Human Development, and various private foundations. In 2004, 
Ellison was recognized by the Institute for Scientific Information 
as a Highly Cited Author, reflecting the frequency with which his 
work has been cited by other scholars.

Ellison is co-editor of “Religion, Families and Health: Popu-
lation-based Research in the United States,” published in 2010 
by Rutgers University Press. He currently serves on the editorial 
boards of several major journals in sociology and other areas, 
including Social Forces, Social Science Research, Journal for the 
Scientific Study of Religion, and several others.

chRISTopheR ellISon 
Dean’s Distinguished professor of Sociology

christopher ellison’s research interests include the implications 
of religious involvement for mental and physical health, reli-
gious influences on family life, and the role of religion among 
racial and ethnic minority populations in the United states. to 
date, he has published two books and approximately 160 peer-
reviewed articles and book chapters.

ellison received a bachelor’s degree in religious studies and a 
Ph.D. in sociology, both from Duke University.
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Two of UTSA’s outstanding chemists, 
Dr. Banglin chen and Dr. cong-gui Zhao, 
students, an oakridge National laboratory 
colleague and other international research-
ers revealed an exciting method which 
permits rapid and inexpensive separation of 
acetylene and ethylene in the journal Nature 
Communications. This finding is important 
because these two chemicals are used in a 
wide range of chemical industrial products 
and may lead to the creation of a future 
biofuel for automobiles.

UTSA microbiologist Dr. Karl Klose, students 
and collaborators from UTHSCSA revealed 
their findings recently in the prestigious 
Journal of Biological Chemistry. They reported 
that a specific protein is responsible for 
activating the transcription of genes encod-
ing cholera toxin. Cholera is a troubling 
infection of the small intestine that causes 
diarrhea and dehydration and often leads 
to death. Cholera is rare in the United States 
but has a severe impact in developing areas 
in Africa, Asia and latin America. This finding 
increases the possibility of a more effective 
cholera vaccine than that which currently 
only provides 25% to 50% protection.

In this article in the journal Applied Neuro-
psychology, UTSA psychologist Dr. Jeremy 
Sullivan and colleagues review language 
function and deficits following traumatic 
brain injury (TBI) in children. Pediatric TBI 
frequently presents with long-term chronic 
deficits, and increasing our knowledge of 
these deficits will help to suggest effective 
treatment methods.

In this outstanding article in the journal Fron-
tiers in System Neuroscience, UTSA neurosci-
entists Drs. Todd Troyer, charles Wilson 
and carlos paladini, along with graduate 
student collin lobb, utilized computational 
modeling to reveal the inner workings of  
the basal ganglia, a brain region involved  
in movement. 

Faculty and students at The University of Texas at San Antonio  
perform a wide variety of exploratory and creative research  
projects. These efforts are documented through the research  
articles they publish, and to highlight the scope and depth of 
this work, we have listed a few of these below. 

From UTSA’s Department of Public Admin-
istration in the College of Public Policy, Dr. 
christopher Reddick discusses the role 
of information technology in the process 
of emergency management planning. His 
research, published in the journal Disasters, 
shows that numerous technologies have  
had a significant and positive impact in 
emergency planning since 9/11, especially 
GPS tracking and wireless technologies.

In this research article published in PLoS 
One, UTSA biologist Dr. Jose lopez-Ribot 
and biomedical engineer Dr. anand 
Ramasubramanian describe their creation 
of a novel biofilm chip. This chip should 
accelerate the antifungal drug discovery 
process by enabling rapid, convenient and 
inexpensive screening of hundreds to thou-
sands of drug compounds simultaneously.

Dr. Dana Forgione, a UTSA Business profes-
sor, along with clinical colleagues from the 
University of Texas Health Science Center 
(UTHSCSA), discuss a novel analysis method 
that provides rapid financial decision sup-
port for clinical trial research. This method  
is discussed at length in the Journal of Health 
Care Finance.  

Chair of UTSA’s Department of Biomedi-
cal engineering Dr. Joo ong and faculty 
member Dr. Jun Sik Son, as part of a team 
of UTSA biomedical engineers, recently 
revealed in the Journal of Controlled Release 
that biodegradable microspheres can be  
utilized as a drug delivery method. This find-
ing may increase the clinical utility of exist-
ing compounds that have already received 
FDA approval, thereby increasing treatment  
options for many patients.

Chlamydia is recognized as the most 
prevalent cause of reproductive tract disease 
worldwide and is associated with female 
infertility. A team of microbiologists at UTSA, 
including Drs. ashleh murthy, Weidang li, 
neal guentzel and Bernard arulanandam, 
along with UTHSCSA researcher Dr. guang-
ming Zhong, documented their progress 
in creating a treatment for chlamydia in the 
prestigious journal Vaccine.   

UTSA biologist Dr. astrid cardona and a col-
league published a review in the prestigious 
journal Nature on the topic of a particular type of 
brain cell, the myeloid cells of the central nervous 
system. Solving the mystery of these brain cells 
will provide insights into disorders such as trauma, 
infection or neurodegeneration that occur in 
diseases such as Alzheimer’s and Parkinson’s.

Utilizing a world-class $3 million microscope 
capable of imaging single atoms, UTSA nano-
scientist and Chair of the Department of Physics 
and Astronomy Dr. miguel Yacaman and a 
team of international colleagues published their 
latest findings in the journal ChemComm. These 
high-resolution images at the nanoscale revealed 
that gold atoms often organize themselves into 
pentagon-shaped atomic structures.

UTSA’s Dean of engineering and biomedical re-
searcher Dr. mauli agrawal, along with students, 
revealed the potential of creating an animal model 
of artery calcification with polymer scaffolds and 
human cells in the Journal of Tissue Engineering and 
Regenerative Medicine.  



“I’m happy to be here 
with the opportunity to 
continue my work at the 
best university in Texas to 
help solve the world’s most 
pressing energy issues.”

- Les Shephard
USAA Robert F. McDermott Distinguished 
Chair in Engineering and Director, Texas SERI

Creating New Knowledge
g Les Shephard, a world-renowned expert in energy and water 
issues, returns to Texas as director of  UTSA’s Texas Sustainable 
Energy Research Institute. His work has resulted in a game-
changing $50 million partnership between San Antonio’s CPS 
Energy utility and the university. The endowed chair he holds is 
a gift from USAA that has helped the university recruit such a 
respected, cutting-edge researcher to San Antonio. 

You can support creating new knowledge at utsa.edu/give.
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