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Herbert Levine will join the Rice University Department of
Bioengineering as the Hasselmann Professor of Bioengi-
neering in July 2012 thanks to a $4 million CPRIT grant.

Continued on p. 3

By Jade Boyd

researchers with a
"blank slate" because
colonies of the bacteria
don't normally exhibit
patterned growth. "By
inserting specific
genetic circuits into

E. coli -- for example,
genes that cause them
to grow in star patterns
-- we can focus on just
one piece of a much

A Jeff Tabor and Oleg Igoshin (left-
larger genetic picture."”

right) are part of a $2 million re-
search program with the Univer-

Rice bioengineer Oleg sity of Washington.

Igoshin, who specializes
in computational bioengineering, said, "The question is
really about how much we can control. Can we create a ge-
netic program that forces the overall system into a given
geometric pattern?"

Continued on p. 3
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Our doctoral program was recognized by the 2010 Na-
tional Research Council (NRC) for the quality of its peer-
reviewed publications and for the number of citations per
publication. This fall, published research from my lab as
well as from Drs. Tkaczyk and Igoshin’s published papers
was honored as ‘most cited’ and ‘best papers of the year.’

Rice University and the Department of Bioengineering
are proud to host two events this semester. The gth
Annual Computational & Theoretical Biology Symposium
will be December 9-10 at the BRC. Advances in molecular
and high-throughput biology are producing an explosion
of information and transforming our understanding of
biology, medicine, and bioengineering. Such progress is
producing a growing need to quantitatively understand
and manipulate this data and translate it into practical
applications. This year’s symposium will focus on the
Multiscale theory of networked biological systems:

from molecular complexes to cellular networks and
multicellular self-organization.

From December 11-14, Dr. Antonios Mikos and I will
co-chair the TERMIS North America Annual Conference
and Exposition at Houston’s Hilton Americas. The theme
of this prestigious event, which will welcome more than
900 experts, will focus on Emerging technologies in
scaffolds in tissue engineering: bridging matrix biology
and biomaterials science.

This year’s TERMIS North America chapter meeting
promises to be larger than ever, showcasing the latest
tissue engineering/regenerative medicine approaches to
restoring the function of damaged and diseased tissues
and organs. e
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Rice BIOE NEWS is a biannual publication of the
Department of Bioengineering. Some content is courtesy
of B.J. Almond, Jade Boyd, and Michael Williams of the
university’s Office of Public Affairs and Dwight Daniels

of the George R. Brown School of Engineering. Send com-
ments, story ideas, and alumni news to bioeng@rice.edu.
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Renowned physicist Herbert Levine joins Ri

UCSD was made possible by a $10 million CPRIT grant
awarded to Rice. Levine’s portion of the grant is
$4 million.

CPRIT was approved by state taxpayers in a 2007 ballot
initiative to provide $3 billion to support cancer research
in Texas. The program includes grants designed to
attract outstanding senior research faculty to academic
institutions. Levine and Onuchic have been nominated
as Established Investigators / CPRIT Scholars in

Cancer Research.

Levine’s research at Rice will specialize in nonequilibrium
processes with applications for a wide variety of biologi-
cal systems. Projects will include combining theoretical
approaches and advanced experiments to understand
directed cell motion in eukaryotic cells and to elucidate
both signal transduction and cellular mechanics aspects
of this critical process. Additional areas of research in
biological physics will include calcium-based cell signal-
ing (most recently at the neuronal synapse), the statistical
mechanics of Darwinian evolution, and pattern formation
in microorganism colonies. Levine has a Ph.D. and an

Rice, UW win $2M grant for synthetic biolog

Igoshin and Tabor said the feedback between experiment  -year

and computational modeling is crucial to the success of grant
the project.

"Accomplishing simple

patterns may be possi-

ble with intuition, but

we will need computa-
tional models that are
grounded in underlying
theory to achieve the
kind of complexity that
we're aiming for," said
Igoshin, assistant pro-
fessor of bioengineering.

Tabor's co-principal
investigators on the four

In previous research, synthetic biologist Jeff Tabor and
colleagues created colonies of light-sensitive bacteria that
exhibited complex patterns when exposed to images, like
this portrait of Albert Einstein. In coming research, Tabor
and colleagues at Rice and UW plan to insert genes that
will allow the bacteria to grow into complex shapes on
their own.

Image by Matt Good and Jeff Tabor
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lve tissue research
als for growing replacement heart valves By Jade Boyd

artificial valves made of biological material, usually from
pigs, which wear out after about 15 years.

Ideally, tissue engineers would like to grow living valves
that use a patient's own cells to eliminate the risk of tissue
rejection. But engineers have struggled to find nontoxic,
biodegradable materials that can act as a scaffold to guide
the cells' behavior. The ideal scaffold will have the same
mechanical properties of a
valve so that it can be surgi-
cally implanted and function
as a valve, even as cells grow
M new tissue to replace it.

Grande-Allen said the fact
that valve leaflets have three
distinct layers has presented
serious complications to cre-
ating scaffolds. Leaflets have
a soft, malleable layer sand-
wiched between denser outer
layers. The soft layer adds
flexibility and sits between
outer layers that have subtly

y tissue engineer Jane Grande-Allen is  different properties. The up-
oron a $1.2 million NIH grant to grow shot is that to truly mimic the

eart-valves . Photo by Jeff Fitlow valves,. engineers must design
a multilayered scaffold.

"That hasn't been done before, but we have a real shot at
success with some of the new methods that have been de-
veloped here at Rice in recent months that will allow us to
cross-link, layer and reinforce hydrogel scaffolds to have
spatially varying mechanical behavior," Grande-Allen said.

Grande-Allen and co-principal investigator Jennifer West,
department chair and the Isabel C. Cameron Professor of
Bioengineering at Rice, will work with several graduate stu-
dents and postdoctoral fellows to create a multilayered, pat-
terned scaffold with new techniques initially developed by
West's team and then further refined in collaboration with
Grande-Allen's laboratory. The key technique is one that
allows researchers to selectively reinforce soft, nontoxic
polymer scaffolds so that they'll mimic the various leaflet
layers and won't peel apart.

"We're taking a very pragmatic approach," Grande-Allen
said. "We have the tools to make a lot of headway in design-
ing appropriate patterns, but we want to make certain the
class of materials that we're planning to work with will ulti-
mately be translatable to create functional valves." o
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Bioengineering team chosen for National Acac
New research at Rice University explores ways to model |

Amina Qutub,
Michael Diehl,
| and Tomasz
Tkaczyk are
one of 13
groups chosen
for a 2011 Na-
tional Acad-
emies Keck
Futures Initia-
tive (NAKFI) grant to analyze and model blood vessel
growth from subcellular to capillary network levels.

The seed grant enables interdisciplinary research at the
intersection of science, engineering and medicine, and
enhances education opportunities among laboratories.

The project involves building multiscale computer mod-
els of blood vessel growth from experimental wet-lab
data using Tkaczyk’s hyperspectral imaging techniques
and a new class of erasable molecular imaging probes,
developed by Diehl, that monitor gene expression pat-
terns in the vascular endothelial cells responsible for
capillary development. Qutub, the lead investigator on
the project, will integrate the complex biophysical data to
test theories of capillary development, or angiogenesis.

“Angiogenesis underlies wound healing, and the progres-
sion of cancer, neurodegeneration and cardiovascular
disease,” said Qutub, an assistant professor of bioengi-
neering. “But, more rigorous studies in vascular systems
biology are needed to show how the molecular and cellu-
lar processes work to keep tissues healthy. The models
derived from this research will greatly improve our un-
derstanding of how reduced levels of oxygen and nutri-
ents are linked to adaptive changes in cellular structure
and function; and consequently, how these changes drive
capillary formation.”

Vascular endothelial cells, which line the interior of
blood vessels, respond to low levels of oxygen, or hy-
poxia, through a series of molecular processes. The out-
come produces a particular protein — hypoxia-inducible
factor-1 (HIF-1) — that becomes the basis for how future
cells differentiate, adapt, and mediate blood vessel
sprouting behaviors.

To effectively assess the complex endothelial cell-to-cell
interactions and measure hypoxic responses, the team
will use new image-based technologies developed by
Diehl and Tkaczyk.

Diehl, an assistant professor in bioengineering and of
chemistry, will adapt a new erasable molecular-imaging
probe to determine the expression profiles of several tens

ple fluores

graphical
eling can !
function o
protein- a
biology.

“The integ

seem like
Qutub. e
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2nts Mikos with 2011 College of Fellows Award
d drug delivery research By Shawn Hutchins

ected for stitute of Regenerative Medicine (AFIRM) to develop

(CRS) novel tissue engineering strategies to treat wounded mili-
for his tary personnel and to accelerate the translation of regen-
erial and erative medicine technologies from the laboratory to
brought the clinic.

As a result of his investigations, Mikos is one of the top-
published U.S. scientists in tissue engineering and regen-
restigious  erative medicine with more than 420 publications tied to
edits dec-  his name. He has been cited over 20,000 times, has an h-
earch, index of 78, and is the editor of 14 books and author of the
i award-winning textbook Biomaterials: The Intersection
of Biology and Materials Science published by Pearson
trauma. Prentice Hall.

Mikos is a founding editor and editor-in-chief of the jour-

r of the nals Tissue Engineering Part A, Tissue Engineering Part B:
ing, and Reviews, and Tissue Engineering Part C: Methods. He is
gineer- also a member of the editorial boards of the journals Ad-

polymeric, vanced Drug Delivery Reviews, Cell Transplantation, Jour-
tures for  nal of Biomaterials Science Polymer Edition, Journal of

ent drugs Biomedical Materials Research (Part A and B), and Jour-

d differ- nal of Controlled Release.

Mikos has mentored 50 doctoral graduate students and 33
Bl that postdoctoral fellows. He is the founder and organizer of
the continuing education course Advances in Tissue Engi-
neering, which has been offered annually at Rice Univer-
sity since 1993. He is currently president of the North
nvolved American Tissue Engineering and Regenerative Medicine
orces In- International Society (TERMIS). e

gene regulation noted
Award in Systems Biology By Shawn Hutchins

goshin “What we wanted to o
>d a new find out was how gene
1 protein expression can be

regulated by proteins

that bind to very distal

genetic sequences that
are between 10,000

to 50,000 base pairs
upstream or down-

fheljlour- stream from the gene  Pictured left to right are Oleg
n‘aﬁ [())ub- they control,” said Igoshin and graduate student
v (IET). Igoshin an assistant  Jatin Narula. Photo by Jeff Fitlow
professor of bioengi-
neering.

The widely accepted textbook model for gene regulation
from distant enhancers says that as DNA loops and twists
it brings enhancer-bound proteins from very far away in

contact with the gene they regulate. Continued on p. 7
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Tomasz Tkaczyk wins Paul F. Forman Enginee
OSA award recognizes technical achievements in optical

Tomasz Tkaczyk has been selected for
the 2011 Paul F. Forman Engineering
Excellence Award by the Optical Society
(OSA) for his robust cost-effective opti-
cal-imaging platform technologies that
instantaneously provide multi-
dimensional biological data. The sys-
tems have broad use in basic research
and in point-of-care diagnostics in vari-
ous clinical settings worldwide.

OSA will present the award to Tkaczyk during a ceremony
at Frontiers in Optics (FiO), the organization’s annual
meeting, in San Jose, CA on October 17, 2011. His inven-
tions will also be featured in Optics & Photonics News,
the society’s monthly magazine.

Tkaczyk, an assistant professor in bioengineering and
in electrical and computer engineering, combines tech-
nologies in optics, opto-mechanics, electronics and soft-
ware, and biochemical materials to build devices that
produce quality images and quantitative data at various
lengths of scale.

Since 2007, Tkaczyk has worked as lead investigator over
the development of a dual-functioning endoscope capable
of imaging wide areas of tissue at low magnification to
pinpoint suspicious cancer lesions. Then with the help of
contrast agents, the medical instrument’s miniature high-
resolution component, which is smaller than a penny,
exposes abnormal cellular and subcellular features.

More recently, he coupled the endoscope with the Image
Mapping Spectrometry (IMS) technology developed in his
lab. As the endoscope provides multiple filed-of-view im-
agery, IMS extends beyond white-light visual examina-

tions to

search to
based tec
security,

featured
Innovatic

Computational model of distant gene regulatio

However, Igoshin and Narula’s model shows that in
eukaryotic cells distal enhancers can control gene expres-
sion without any contact with the gene.

A typical mammalian nucleus is less than 10 microns in
diameter and contains billion base-pair-long DNA poly-
mers that if stretched end-to-end, would extend to over a
meter in length, explained Narula. “To ensure that DNA
fits into the nucleus, it is compacted with specialized pro-
teins to form chromatin. To allow the expression of en-
coded genes, this tightly packaged form of DNA must first
be locally unwound. We found that by increasing the
probability of local unpacking of chromatin DNA, distant
enhancer-bound proteins can drastically change the rate
of gene expression."

National
Cellular
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By Shawn Hutchins

Saterbak is passionate about teaching students to inte-
grate their knowledge in science and engineering to make
appropriate assumptions, calculate solutions to problems
and then verify the answer. The engineering problem-
solving techniques were acquired when she worked as an
associate research engineer in the Environmental Tech-
nology group at the Shell Development Company.

Working in industry did not alter her desire to return to
academia, though. Even during her undergraduate years
at Rice, Saterbak had plans to return to the college level
in a teaching-intensive position, “which is pretty rare,”
she said. “And, I was very fortunate to find the position
at Rice.”

Saterbak, now a professor in the practice of bioengineer-
ing education and associate chair for undergraduate
affairs, said she admires teachers who are on the leading
edge of incorporating active learning into their class-
rooms and labs. Most afternoons when she is not teach-
ing or advising students, she is managing logistics for

Continued on p. 9

Kurt
ngineer-
> notable

g, research awards

By Shawn Hutchins

development and evaluation of novel materials and
approaches for the regeneration of orthopedic tissues,
including bone and cartilage. He is a principal investiga-
tor on a $1.7 million grant from the National Institutes of
Health to develop an injectable mix of polymers and adult
stem cells that promote growth of new cartilage in injured
knees and other joints. He is the author of more than
three dozen peer-reviewed publications and has contrib-
uted significantly to the preparation of an undergraduate-
level textbook on biomaterials.

“This award is a direct reflection of Dr. Kasper’s talents in
taking fundamental research forward by developing tech-
nologies and methods that have great potential for future
clinical use,” said Mikos, the Louis Calder Professor of
Bioengineering, Chemical and Biomolecular Engineering;
director of the Center for Excellence in Tissue Engineer-
ing and director the J.W. Cox Laboratory for Biomedical
Engineering. “T am delighted to be a part of the TERMIS
conference and to support him in celebrating his hard
work and accomplishments.”

Kasper earned his Ph.D. in bioengineering from Rice in
2006 and conducted postdoctoral research at Rice before
becoming a faculty member of the department in 2008.
He has a bachelor's degree in biomedical engineering
from Case Western Reserve University. e
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Ann Saterbak wins Rice’s top teaching award (

student experiments. Saterbak also grades posters and collabo
exams herself to provide comments on technical issues as
well as students’ methods of communication, and writes

hundreds of letters of recommendation each year.

"Dr. Saterbak is an extraordinarily
gifted and caring educator whose teach-
ing transitions thinking from mostly
closed-ended to very open-ended prob-
lems. The methods challenge students,
but she has always been very nurturing
as she gets them to reach their full po-
tential,” said Jennifer West, the Isabel
C. Cameron Professor of Bioengineering

and chair of thelepRIEEg In addition to teaching labor:

courses in tissue culture, tiss
gineering and bioprocessing,
bak (pictured left) teaches BI
Bioengineering Fundamenta

Saterbak’s approach to creating innova-
tive teaching standards and materials
has positioned her as a leader in under-
graduate bioengineering education. In
building the program’s undergraduate laboratories in
experimentation and instruction from the ground up, she

dergra
than 20

Rice University research scientist earns DoD C
Researcher pursues heat-induced gene therapy to fight bre

it The U.S. Department of Defense
Bgel Breast Cancer Research Program
& (BCRP) has awarded a Concept
; Award to Rice University research
— ;J‘ scientist Fang Wei for her innovative
—— 1 | approaches to combine targeted gene
%g therapy with gold nanoparticles to
pe detect and fight breast cancer.

Assistant Professor Junghae Suh’s
Laboratory for Nanotherapeutics
Research at Rice’s BioScience Research Collaborative, was
one of six percent of proposals accepted for funding out of
592 candidates.

Wei’s one-year project will involve attaching nano-sized
nonpathogenic viruses to gold nanoshells that were first
developed in the mid-1990s by Naomi Halas and adapted
for use against a variety of cancers in collaboration with
Jennifer West.

“The adeno-associated viruses developed in our lab serve as
both a cancer cell targeting agent and a gene delivery vehi-
cle,” said Wei, who earned her doctorate in chemistry from
Rice University in 2009. “Once the virus-gold nanoshell
assemblies enter the cancer cell, the bond is broken and the
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lla reaches career milestone
and life in the lab By Shawn Hutchins

helped Professor Mclntire’s group analyze experimental
data using the first handheld Texas Instruments’
electronic calculators.”

Today, Estrella’s sleek desktop computer holds her own
research into companies for the procurement of custom-
rking for  tailored supplies geared for Professor Jennifer West’s
boratory Laboratory for Biofunctional Materials/Cardiovascular
yineering  Tissue Engineering.

“Through the years Marcella has stuck with us and worked

' and Rice  With alot of different people. Her diverse knowledge gained
by decades of hands-on lab management experience has
been an invaluable service to the department and hundreds
of students. Many have said she is the glue that holds the
lab together,” said Jennifer West, Isabel C. Cameron Pro-

. Michael fessor of Bioengineering and chair of the department.

In addition to working as laboratory manager for Professor
West, Estrella maintains supplies and equipment for the
department’s rapidly growing undergraduate program.

“Marcella is amazingly good at troubleshooting problems
with equipment. She will quickly figure out what’s broken
and what to do about it. I've never known anyone to be as
handy at fixing things as she is,” said Ann Saterbak, profes-
sor in the practice of bioengineering education and associ-
» ate chair for undergraduate affairs.

Estrella, a native Houstonian and member of a large family
of Mexican-Filipino descent, said she never imagined work-
ing in the same place for so long. “But the years have been
great, and I've done so many things. My plan is to keep on
working as long as I can.” e

p, communication in design class By Dwight Daniels
"Freshman design teams work with the mentors as they
build things, test them out and watch them fail, and then
successfully redesign them," said Bioengineering Professor
Ann Saterbak who is also an instructor for ENGI 120.
"Both the freshmen and the mentors have the opportunity
to improve their communication and teamwork skills."

: Four faculty members of the school of engineering serve as
omputa- advisers to the freshman teams and full-time RCEL spe-

es the stu-  cialist Dr. Tracy Volz coaches students in the development
of effective communications skills.

The class is one of the first formally added to the engineer-
and sen- ing curriculum under RCEL, which held its inaugural cele-
bration in November. Venture capitalist John Doerr ’73
and his wife, Ann 75, provided $15 million to fund the ini-
mentors tiative, which has as a goal of fostering leadership skills in
fledgling engineers. e
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National Science Foundation (NSF) Graduate Research
Fellowships were awarded to three Rice University bioen-
gineering students and one alumna from the bioengineer-
ing program.

Awarded to top graduate students, NSF fellowships are
substantial and provide three years of support over a five-
year period. This year’s winners are: alumna Catharine
Shea Thompson (Rice B.S. ‘11), and Laila Roudsari, Jordan
Trachtenberg, and Fergus Wong, who are all first-year
Ph.D. graduate students at Rice. and the p

) N n He hasa
Laila Roudsari is a new graduate student in Professor fornia, Be

West’s group and in the Rice University/UT MD Anderson
Cancer Center Med Into Grad training program funded by
the Howard Hughes Medical Institute. She will use the
NSF fellowship to explore tissue engineering approaches
and apply her expertise in engineering and natural sci-
ences to develop innovative cancer therapies. She has a
B.S. in bioengineering from Clemson University.

Rice's low-cost 'infantAIR’ device wins big in i

The low-cost "infantAIR" device -- a global health technol-
ogy invented by students to help newborns struggling with
respiratory distress -- was one of 19 projects selected for

seed-grant funding July 29 at the Saving Lives at B1rth
global health contest in Washington, D.C.

The contest, which was sponsored by the
U.S. Agency for International Develop-
ment (USAID), Norwegian government,
Bill and Melinda Gates Foundation,
Grand Challenges Canada and the World
Bank— drew more than 600 entries.

In Rice's project, a team of physicians and
engineers from the U.S. and Malawi are
refining the bubble continuous positive
airway pressure device, or bCPAP, and st1.1dent_s to help newbm:ns
implementing it throughout the African ~ 8ling with respiratory dist
nation of Malawi. The device is designed Photo by Jeff Fitlow
to help infants breathe when they are struggling with acute
respiratory infections.

"We believe that the bCPAP device has the potential to
greatly reduce neonatal mortality related to respiratory
distress in low-resource settings. We are so pleased to
have been nominated for funding to implement this life-
saving technology in Malawi," said Rebecca Richards-
Kortum, director of Rice 360° and the Stanley C. Moore
Professor of Bioengineering.

The bCPAP was invented and improved by undergraduates
in Rice 360°'s Beyond Traditional Borders program: Mi-
chael Pandya, Jocelyn Brown, Joseph Chang, Haruka Ma-
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ells make decisions
e decisions earns HHMI fellowship gy Shawn Hutchins

dsyn-  Narula says the grant will address questions into what
and gene regulatory networks control this ‘bet-hedging’ strat-
egy. He then expects to break it down even further to find
out how the decision to sporulate came about.

Narula said a combination of experimental and mathe-
matical modeling approaches will be used to explain cell
sporulation processes. “Fortunately gene regulatory net-
works are highly modular and can be dissected into sub-
units that play specific roles in processing environmental
signals. So we can study the subunits separately to under-
stand their contribution to the decision making process.”

Due to the probabilistic nature of biochemical reactions,
the dynamics of bacterial gene regulatory networks con-
I bacte-  tain irregular fluctuations or 'intrinsic noise'. These fluc-
i tuations can interfere with or obscure environmental sig-
nals and significantly affect the ability of regulatory net-
works to make reliable decisions.

In a related project, Narula has designed a synthetic
genetic circuit that can be used to tune the level of noise
in gene expression in the bacteria Escherichia coli. The
application of this "Tunable Noise Generator' should prove
to be very useful in investigating how the strength of gene
expression fluctuations affects cell growth and bacterial
resistance to antibiotics. e

Space Technology Research Fellowship
By Shawn Hutchins

Bacteria by nature are self-sufficient, self-replicating,
adaptive, and resilient organisms that can extract energy
and nutrients from their surroundings. Hartsough’s
research will combine biological and computational
approaches to understand how bacteria
can be engineered to use these strengths
to address human problems.

| “Synthetic biology can be defined as

the engineering of ‘biological machines

{ using interchangeable synthetic genetic
parts’ that can be manipulated to hope-
fully produce highly versatile and mis-
sion-critical resources,” said Hartsough.
His proposal suggests photosynthetic
cyanobacteria, for example, could conceivably be opti-
mized to produce oxygen and other nutrients in extrater-
restrial environments like Mars.

of space.  [n addition to conducting research at Rice’s BioScience

Research Collaborative (BRC), Hartsough will intern at a
NASA research center each summer after being matched
with mentors and a professional advisor within NASA. e

uct or
> day de-
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Rice Bioengineering Department announces 20

The Rice University Department of Bioengineering is
pleased to announce its alumni awards for excellence in
research, teaching, service, or significant contributions to
the bioengineering industry, academia, or society. The
2011 winners include: Robert C. Thomson, Distinguished
Alumnus; Michael Detamore, Outstanding Bioengineering
Graduate Alumnus; and Stephanie Seidlits, Outstanding
Bioengineering Undergraduate Alumna.

Robert C. Thomson (Rice Ph.D. ‘97)
is a product specialist leader in the
Medical Products Division at W.L.
Gore & Associates, Inc. — a leading
manufacturer of thousands of ad-
vanced technology products for the
electronics, fabrics, industrial and
medical markets. Thomson played a
key role in the development of a clot-
resistant vascular bypass graft and has
contributed to many facets of Gore's
medical business. He currently over-
sees the development and maintenance of Gore’s Thoracic
Aortic Endovascular NPD portfolio. In this role, he actively
works with Gore’s functional teams in engineering, manu-
facturing, planning, clinical and regulatory divisions to
assure the timely approval of life-saving implantable medi-
cal products worldwide. His role also includes coordinat-
ing collaborative clinical efforts with a network of physi-
cians and societies to understand and overcome limita-
tions of current endovascular therapies via the develop-
ment of novel approaches to patient treatment.

Thomson is author of nearly a dozen peer-reviewed publi-
cations and six book chapters, and owner of two U.S. pat-
ents. He was elected to the American Institute for Medical
and Biological Engineering College of Fellows in 2009,
and has been an active member of Rice’s Department of
Bioengineering External Advisory Board since 2007.
Thomson has been with Gore since receiving his doctorate
in bioengineering from Rice under Professor Antonios
Mikos’ supervision in 1997. He has a B.S. in chemical engi-
neering from Edinburgh University, Edinburgh, Scotland.

Michael Detamore (Rice Ph.D.
‘04), an associate professor of
chemical and petroleum engineer-
ing at the University of Kansas
(KU), Lawrence, researches bio-
_ | materials, biomechanics, stem

1 cells and tissue engineering. His
highly published investigations in tissue engineering focus
on bone and cartilage regeneration, including the tem-
poromandibular joint (TMJ), intervertebral disc (IVD),

knee, crar
clude umb

Coulter Fo
osteochon
Scholar A
National
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Fellowshi

Detamore
Professor
chemical e

dowed Prc
biomedica
chemistry
were supp
ship, an N
Trainee Fe
diagnostic
UT’s highe
from the
tion (P.E.C



Alumni News

Page 14

Robert Timothy Kester, Ph.D. ‘10

Adviser: Tomasz Tkaczyk, Ph.D.

A Real-time Snapshot Hyperspectral Endoscope and
Miniature Endomicroscopy Objectives for a Two
Field-of-View (Bi-FOV) Endoscope

Eleftheria Leda Kloudas, Ph.D. ‘10

Adviser: Antonios Mikos, Ph.D.

Development of a Thermoresponsive and Chemically
Crosslinkable Hydrogel System for Craniofacial Bone
Tissue Engineering

Nastassja Aileen Lewinski, Ph.D. ‘11
Adviser: Rebekah Drezek, Ph.D.
Biodistribution of CdSe/ZnS Quantum Dots in
Aquatic Organisms

Jiehong Liao, Ph.D. ‘11

Adviser: Antonios Mikos, Ph.D.

Modulation of Chondrogenic and Osteogenic
Differentiation of Mescenchymal Stem Cells Through
Signals in the Extracellular Microenvironment

Kelsey Boitnott Mathieu, Ph.D. ‘11

Adviser: Dianna Cody, Ph.D. UTMDACC

Novel Methods of Reducing Breast Dose During
Computed Tomography Scans

Kellie Irene McConnell, Ph.D. May ‘11

Adviser: Junghae Suh, Ph.D.
Surface-immobilized Adeno-Associated Virus
Nanoparticles for Applications in Controlled Gene
Delivery and Biosensing

Keyao Pan, Ph.D. ‘11

Adviser: Michael Deem, Ph.D.

Computational and Theoretical Analysis of Influenza
Virus Evolution and Immune System Dynamics

Kelsey Jane Rosbach, Ph.D. May ‘11

Adviser: Rebecca Richards-Kortum, Ph.D.
Development and Evaluation of Approaches for
Quantitative Optical Molecular Imaging of Neoplasia



Alumni News

Page 15

The masters in bioengineering
Rice’s M.B.E. program moves forward as graduate nu

Each year for the past two years, the number of graduate
students in the Rice University Masters in Bioengineering
(M.B. E.) program has more than doubled. An increasing
amount of these students are also gaining independent
research experience in BIOE 506.

The M.B.E. is a widely recognized, nonthesis degree that
provides students with greater depth in their engineering
training to advance their career objectives.

The typical course of study for an M.B.E. is one year and
part-time study options are available for individuals who
want to continue working.

Students complete 30 semester hours of upper-level
courses (300 or higher), including at least 15 bioengineer-
ing credit hours at graduate level or above.

This includes:

— Six engineering credit hours,

— Graduate-level or above MATH, STAT or CAAM
(3 credit hours), and

— Six general elective credit hours.

At least 24 of the 30 hours must be taken at Rice.

Rice alumnus wins Biophysical Society Stude

Rice University bioengineering alumnus W. Austin

Elam (Rice B.S. ‘05) was among 20 students selected to
receive the Biophysical Society’s 2011 Student Research
Achievement Award.

Society judges chose Elam’s work from
more than 300 entrants at a competitive
poster session at the Biophysical Society’s
Annual Meeting last spring in Baltimore,
Maryland. He was recognized for research
in the category of Intrinsically
'Disordered Proteins.

Elam, a graduate student in the T.C.
Jenkins Department of Biophysics at Johns Hopkins
University, studies the dynamic nature of proteins using
both experimental and computational approaches.

His research in the lab of Vincent Hilser, a professor in the
Department of Biology and Department of Biophysics,
seeks to understand conformational propensities in the
unfolded states of proteins and how proteins may exploit
conformational biases in folding and function.
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