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From the Department Head
Dear Friends of UArk Biomedical Engineering:

Dr. Raj Rao

Greetings from Fayetteville! As with many across the country, we have had to
adapt in 2020 and can all agree that it has forced us to rethink how we operate.
Half empty classrooms, socially distanced students, research under new safety
guidelines and faculty communicating remotely is something that most of us never envisioned. With all that, I am proud to say that in the heartland of America, we
are continuing our mission of promoting and training future diverse biomedical
engineers and actively promote experiential learning opportunities at all levels. I
am very pleased to share the developments in the department over the past year.
Our faculty members have received numerous grants from diverse funding sources. We are excited to welcome two new faculty members (Leonard Harris and
Rebekah Samsonraj). In partnership with the Sam M. Walton College of Business,
we are excited at starting a new concentration in Healthcare Entrepreneurship
within our MS program. Our faculty, staff, students and alumni stepped up to
engage with our communities and lend a helping hand to those in need. I also encourage you to read more about our recent research awards and ongoing research
activities. Ahead, I hope you’ll read the stories and join me in recognizing the accomplishments of all our students and faculty. I’m looking forward to seeing what
else we accomplish this year and in 2021! The Department is also thankful for the
scholarship support we have received so far (especially to enhance the student
experience during COVID-19) and appreciate your continued support as we grow
further. Please do not hesitate to call (479-575-8610), email (rajrao@uark.edu) or
visit us. We would love to hear from you.
Best regards,
Raj Rao
Professor and Department Head
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Faculty
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Associate Professor
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Assistant Professor
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Assistant Professor
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New Faculty
Welcome Drs Leonard Harris and Rebekah Margaret Samsonraj
Dr. Harris received a BS in Chemical Engineering from the University of Colorado and PhD in Chemical Engineering from Cornell University. He did postdoctoral training in the Departments of Computational & Systems Biology at
the University of Pittsburgh and Biochemistry at Vanderbilt University. He joins
the University of Arkansas with an NIH/NCI Transition Career Development
Award to study the molecular processes underlying non-genetic heterogeneity in
tumors, and its role in treatment avoidance and resistance, using computational
models and bioinformatics, in collaboration with experimental cancer biologists.

Dr. Samsonraj received her PhD in Bioengineering from the National University
of Singapore. Following her postdoctoral fellowship at the Mayo Clinic in Rochester, she served as Assistant Professor of Medicine at the Mayo Clinic College of
Medicine and Science. She also served as Research Faculty at the Knight Campus,
University of Oregon before joining the UofA as tenure-track Assistant Professor.
Her research focuses on developing novel regenerative medicine solutions using
stem cells and stem cell-derived products for the improvement of healthcare.

Congratulations
Dr. Kyle Quinn and Dr. Narasimhan Rajaram both promoted to Associate Professor
Dr. Quinn’s research interests are in developing and utilizing non-invasive
quantitative optical methods to characterize the spatiotemporal patterns of
disease progression and tissue repair processes. His lab integrates label-free
multiphoton microscopy and machine learning to establish optical biomarkers for metabolism, wound healing, and aging applications. To date, he has
authored 62 peer-reviewed publications and 3 book chapters. Since joining
the department, he has received funding through the NIH R00, R21, and R01
mechanisms, DoD STTR and CDMRP projects, and the NSF CAREER award.
Dr. Rajaram’s lab studies the relationship between tumor oxygenation and metabolism and the role that this relationship plays in promoting cancer progression, metastasis, and treatment resistance. His lab develops clinically translational quantitative optical imaging and spectroscopy technologies that can not only enable basic
science discovery in the lab but also translate these discoveries to measurable optical
biomarkers in the clinic to significantly impact cancer treatment. He has authored
over 40 publications to date. Dr. Rajaram was awarded the NSF CAREER award
in 2019 and is currently funded by a R01 from the National Cancer Institute and a
Concept Award from the Department of Defense Lung Cancer Research Program.
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Research
Biomedical Engineering Professor Receives NIH Award to Support Cancer Research

“The idea is when we treat tumors
with drugs, there are subsets of those
cells that ‘win’ the evolutionary game
and survive the treatment. Those cells
end up growing back, metastasizing
and becoming fatal.”

Leonard Harris, Assistant Professor

Dr. Leonard Harris has been awarded
$450,000 from the National Institutes
of Health to investigate non-genetic
processes that can impact how tumors
respond to treatment. Harris’ research
focuses on understanding how cancer
cell populations evolve over time, with
the idea that tumor cells diversify into
subsets with a variety of different properties. Some of those subsets may be
more resistant to cancer-fighting drugs,
making the cancer more effective at
combatting treatment efforts.
Harris’ work seeks to learn more about
those changes, so doctors can employ
more effective treatment methods.
“A well-known characteristic of tumors
is they are heterogenous - made up of
different types of cells believed to compete with each other in an evolutionary
environment,” he said.

Researchers have been working for
some time to understand heterogeneity within tumors to target resistant cell
types, but Harris’ work takes a new approach.
“Tumor heterogeneity is usually
thought about in genetic terms,” he
said. “Tumors are made up of different genetically mutated cell types, but
there’s a lot of evidence that there’s a
lot of heterogeneity that’s not genetic
in origin. My goal is to build computational models of biochemical pathways
inside cells to understand how they can
change cell type without the need for
genetic mutations.”

“At a really basic level, think about a cell
as a bag full of proteins,” he said. “These
proteins interact in different ways to
drive functions within the cell - to either divide if they are given a growth
signal, or to die if there’s, say, damage
to the DNA. There’s always this competition, divide or die. There’s a balance
that takes place between those two processes. In cancer, everything is dysregulated. All these internal biochemical
processes that control these behaviors
are all messed up. Cancer cells divide
when they shouldn’t and they resist
signals to die. If we can understand the
details of how this happens, then maybe we can develop drugs that can bring
those processes back into balance.
Computational models can really help
with this.”

5

Research
Biomedical Engineering Faculty Member Named ‘Rising Star’ for Cell Potency Work
MSCs could be used in treatments for
diseases such as osteoporosis, osteoarthritis and cartilage degeneration.
One of the major issues in MSC research is the scalability of the cells —
they are difficult to reproduce, which
leads to a bottleneck for researchers,
Samsonraj said. Samsonraj has identified a biomarker that indicates which
cells are good candidates for reproduction and has proposed using gene editing to spread those traits to more cells,
ultimately making MSCs more widely
available.
Rebekah Margaret Samsonraj,
Assistant Professor

Rebekah Samsonraj, assistant professor
of biomedical engineering, was named
a “Rising Star” by RoosterBio, a cell
manufacturing company, for her work
in identifying a new way to produce
cells more effectively. Samsonraj also
received a $12,000 development award
from the company to support her research.
Samsonraj’s research focuses on a specific type of stem cell known as a mesenchymal stem cells. Known as MSCs,
the cells are able to differentiate into
a variety of cell types, including bone,
cartilage, muscle and fat cells.

For the development project, she will
work with Chris Nelson, assistant professor of biomedical engineering, on
the gene editing portion of the study.
Nelson’s research program focuses on
gene editing technologies and gene
regulation in regenerative medicine
and wound healing.
Samsonraj said the research could also
be applied to MSCs derived from any
tissue source, not limited to bone marrow or fat tissues.
“This work holds significant translational potential because of its ease of
utility and relevance to cell manufacturing,” she said.

Samsonraj joined the University of
Arkansas from the Mayo Clinic in
Rochester, where she completed her
postdoctoral research and served as an
assistant professor in the Mayo Clinic
College of Medicine and Science. She
also served as a research faculty member at the University of Oregon Knight
Campus
“This is a significant recognition for
Rebekah as she starts building her research program focused on cellular
therapies and biomanufacturing,” said
Raj Rao, head of the department of
biomedical engineering. “Incorporating quality control protocols within
bioprocessing strategies is extremely
important in ensuring that we have homogeneous populations prior to use in
cell therapies. I am extremely proud of
Rebekah for tackling this important research theme in her research.”
“I’m humbled,” Samsonraj said. “It’s
an honor and a privilege. I definitely
couldn’t have done this by myself. I’m
thankful for the encouragement and
support of my doctoral mentors, my
postdoc mentors, and the Department
for giving me the opportunity to succeed.”

6

Research
Grant to Advance Tech for Traumatic Brain Injury Study
The funding comes as a sub-award from
Nanomatronix, a Fayetteville-based
company that uses nanotechnology,
microelectronics, and biotechnology to
provide solutions to the healthcare, defense and aerospace industries.
The University of Arkansas team is led
by Kartik Balachandran, associate professor of biomedical engineering. The
grant is part of the NSF’s Small Business Technology Transfer grant, which
is aimed at bringing research to market

Kartik Balachandran, Associate Professor

A biomedical engineering research
team has been awarded $135,000 from
the National Science Foundation to use
“organ-on-a-chip” technology to study
long-term impacts of traumatic brain
injury and neurological diseases.

Researchers will study the impact of a
traumatic brain injury on the bloodbrain barrier, the area between the
blood vessels in the brain and the brain
itself. The research will be conducted
using a microfluidic cell culture chip
that simulates the blood-brain barrier.
The grant builds on a 2018 National
Science Foundation grant.

Balachandran said the University of
Arkansas’ entrepreneurial ecosystem
helped make the project possible.
Raj Rao, professor and head of the Department of Biomedical Engineering,
said the partnership was an excellent
example of success for the region’s innovation ecosystem.
“I commend Dr. Balachandran and
Nanomatronix on this partnership
towards developing innovative technologies focused on addressing many
unknowns as it relates to TBI,” he said.
“This is a great example of the innovation ecosystem developing in Northwest Arkansas that is not only focused
on developing technologies but also on
training our students on taking the important steps towards commercialization possibilities.”

Department of Defense Funds Development of ‘Heart-on-Chip’ System for Mitochondrial Diseases
A two-year, $300,000 Department of
Defense Discovery Award will enable
an interdisciplinary research team to
integrate patient-specific cardiac cells
on a chip that could lead to testing of
therapeutic drugs for treating mitochondrial diseases.
Mitochondrial diseases especially impact the heart, because cardiac muscles
demand high energy to function. The
most frequent manifestation of this pathology is cardiomyopathy, a dysfunction in which the heart muscle struggles to pump blood to the rest of the
body.

To address these issues, Kartik
Balachandran, associate professor of
biomedical engineering, and Shilpa
Iyer, assistant professor of biological
sciences, have teamed up to develop an in vitro testing platform that
mimics a beating heart and its related
chemical and electrical signaling. The
system will use reprogrammed stem
cell-derived heart muscle cells, known
as cardiomyocytes, from patients with
mitochondrial diseases. The chips will
then be used to test the safety and effectiveness of drugs to improve impaired
heart function in mitochondrial disorders.

Iyer and her team conduct research on
mitochondrial diseases and have received grants from the Arkansas Biosciences Institute, the National Institutes
of Health and the Department of Defense. Her team has obtained skin cells
from mitochondrial patients and team
members are creating disease-specific
stem cells. Her research group is focused on understanding the role of bioenergetics and mitochondrial genetics
in normal and diseased skin, nerve and
muscle cells, key cell types that are affected in mitochondrial diseases.

7

Research

NIH Supports Engineering Researchers to Improve Heart Procedures and Surgeries

A team of interdisciplinary engineering
researchers, in close collaboration with
medical professionals, has been awarded a grant from the National Institutes
of Health to develop a better way of using images of the heart in surgery planning.
Recent data suggests that in certain
cases, nearly one in three surgeries on
the heart’s mitral valve requires re-operation in the patient’s lifetime. Morten
Jensen, associate professor of biomedical engineering, and his collaborators
hope to reduce that number.
Jensen, along with Jonathan Wenk, associate professor of mechanical engineering at the University of Kentucky,
received a three-year, $417,000 grant
from the National Institutes of Health
Heart, Lung, and Blood Institute to
pursue the problem.
The pair are working alongside cardiologists, heart surgeons, cardiothoracic
anesthesiologists and the National Center for Toxicology Research Bio-Imaging Laboratory.
Heart failure from problems with the
mitral valve comes in two types — one
is ischemic, caused by an obstructed
coronary artery. The other is caused by
degenerative valve disease.

Both cause the valve to stop functioning effectively. When the valve fails
to close, blood that’s supposed to be
pumped out through the aorta goes
backward to the lungs.
“It’s easy enough to get the heart valve
to stop leaking, but the difficulty is to
get it in a functional shape where a surgical solution will last a long time,” Jensen said. “You can put a repair device
in it, but that doesn’t always give the
patient an optimal long-term solution.
What we’re trying to do is help plan
the surgery for longevity. The answer
lies with better understanding three
characteristics of the heart - the shape,
the tissue properties, and the amount
of stress by the valve in question.”
Dr. Drew Rodgers, cardiothoracic anesthesiologist at the Washington Regional Medical Center, said the issue is
significant.
“The challenge in our field is to find an
optimal solution that solves the problem long-term for all patients,” he said.
His colleague, Dr. Charles Cole, heart
surgeon at the WRMC Walker Heart
Institute, said the opportunity to collaborate with an engineering researcher with a medical background was
valuable.

“Dr. Jensen presented his research for
our colleagues and invited us to participate,” he said. “Being able to communicate with engineers using our own clinical language and have the prospect of
being part of such impactful work right
here in Northwest Arkansas is very exciting. We can potentially improve the
surgical outcome and lives of our own
and many other patients across the US
and beyond.”
Jensen said he was excited about the
opportunity to work with local clinical
doctors.
“Surgeons plan an operation discussing clinical images with cardiologists,
radiologists, or cardiothoracic anesthesiologists, and use their experience to
plan the intervention. Making models
from these images than can help predict the outcome,” Jensen said, “and
could be the key to improve the important heart function and secure more
long-term effective surgeries.”
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Biomedical Engineering
& Sam M. Walton College
of Business
MS in Biomedical Engineering:
Health Care Entrepreneurship
The University of Arkansas Biomedical Engineering Department is offering a new non-thesis MS track in partnership with
the Sam M. Walton College of Business: Healthcare Entrepreneurship. Students will gain public health knowledge, business
management fundamentals, and entrepreneurial strategies to
help mobilize independent ventures in the biomedical engineering field. The offered track requires graduate-level courses
from the Sam M. Walton College of Business
WCOB Courses (15 Hrs)
New Venture Development
Business and Management
Fundamentals
Public Health Fundamentals

BME Courses (15 Hrs)
Design and Analysis of Experiments in Biomedical Reserch
Graduate Seminar I & II
10 hours of BME graduate
level courses

Why the UofA in
Fayetteville?
Dynamic Location
Fayetteville was ranked as the fifth best place to live in
2019, according to U.S. News & World Report. The university is located in the foothills of the Ozarks and features
an array of natural trails that surround the campus.

Engaged Community
Multiple hospitals and clinics are available to observe and
identify real-world and patient-driven needs. Key entrepreneurial support organizations help companies from
ideation to scalability and include the area’s Chambers of
Commerce, Brewer Family Entrepreneurship Hub, Small
Business Development Center, Innovate Arkansas, Startup Junkie, and Endeavor and Grit Studios. The community provides extensive services--consulting, programming,
events, coworking, training, mentorship and investor relations--for budding entrepreneurs.

“As an innovative biomedical engineering department in the
heartland of America, we are expanding boundaries of research
and education; and partnering with the business school and
multiple community partners in addressing unmet clinical
needs with potential for broad impact in the region, the nation
and the world.”
Raj R. Rao
Professor and Head
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Determined to Help
Team Develops Easy-to-Produce Ventilators for COVID-19 Patients
University of Arkansas faculty from
across campus have partnered with
the medical community to develop an
easy-to-produce ventilator to support
COVID-19 patients.
The device developed at the U of A is
known as the AR-Vent. Researchers
designed the device with three goals
in mind - to create a quality product
that will perform the respiration function until the patient no longer needs
assistance; to create a device that can
be manufactured quickly, using readily-available components; and to produce the device affordably.
Once started, the first AR-Vent ventilators can be produced in large volumes
within two weeks.

Robert Saunder pictured with Raj Rao

New Course and Collaboration to Focus on Problems Caused by Pandemic
Faculty members Raj Rao in the College of Engineering and Rogelio Garcia
Contreras in the Sam M. Walton College of Business at the University of Arkansas are teaching a new course in Fall
2020 focused on community response
to problems caused by the coronavirus
pandemic.

The special topics course, Global
Perspectives: Changemakers Under
COVID-19, is expected to help students relate to the difficulties associated
with the local manifestation of global
problems.

U of A students will be given an opportunity to collaborate with a network of
students, faculty and community partners in Bangalore, India, who are also
addressing similar problems in the
context of their own circumstances.
Partnering with BMS College of Engineering in Bangalore, the U of A faculty
and students will focus on developing
new innovations to medical devices
and protective equipment for patients
and frontline workers of the pandemic.
“With this course, we hope to bring
together students from different backgrounds and disciplines to understand
the difficulties associated with current
global and local circumstances,” said
Rao, professor and head of the Department of Biomedical Engineering.
“We will analyze opportunities to bring
innovations to market, and possibly
coordinate transnational efforts to implement and scale the development and
impact of new innovations.”

Determined to Help
Researchers Customize ‘Aerosol Boxes’ for Washington Regional
In addition to an opening for the patient’s head, aerosol boxes have portals
through which clinicians can extend
their arms to work on the patient. The
boxes provide an extra layer of protection in addition to personal protective
equipment used during procedures
such as mask ventilation and endotracheal intubation. Aerosol boxes can be
quickly sterilized with bleach or alcohol
after each use, so they can be reused.

Aerosol boxes, as reported April 3 in
The New England Journal of Medicine,
have emerged organically as an innovative solution to protect clinicians from
exposure during the critical procedure
of intubating patients with COVID-19.
To address this problem locally, Morten
Jensen, associate professor of biomedical engineering, has partnered with Dr.
Drew Rodgers, cardiothoracic

anesthesiologist at Washington Regional Medical Center, to produce transparent acrylic boxes that clinicians can
place over a patient’s head and neck
while intubating, which is the process
of inserting a tube through a patient’s
mouth and into the airway leading to
the lungs. Intubation is done so a patient can be placed on a ventilator to
assist with breathing.

The team expects to produce 25 boxes for Washington Regional and then
looks toward working with other hospitals to address their needs for potential
COVID-19 patients.
The machining and manufacturing of
the first aerosol boxes were performed
by Angela Carpenter in the Fay Jones
School of Architecutre and Design and
Sam Stephens in the Department of
Biomedical Engineering.

Engineers Use 3D Printer to Produce Protective Masks for Rehab Clinic
A design team led by engineering professors Raj Rao, Wenchao Zhou and
Zhenghui Sha have used a 3D printer
to produce and deliver 50 protective
masks to be used by a Northwest Arkansas rehabilitation clinic.

equipment to protect therapists and patients. He discussed the problem with
Rao, who has spearheaded or contributed to several university projects aimed
at providing protective equipment to
hospitals and clinics in Arkansas.

Spine and Sports Rehabilitation provides physical therapy and rehabilitation services at several Northwest
Arkansas clinical sites, including Washington Regional Medical Center in Fayetteville and Northwest Medical Center
in Springdale. Therapists working for
the practice will benefit from protective
masks made by 3D printers in laboratories operated by Zhou and Sha.

“Upon hearing about the acute shortage of facemasks for Dr. Sebag’s staff
and the fact that they work closely with
patients in numerous nursing and rehab facilities, I felt it was important to
help them out,” Rao said.

As the COVID-19 pandemic hit, Sebag
realized his clinic did not have enough

With 3D printers in Zhou and Sha’s laboratories, the team produced 50 inexpensive, reusable masks, and Rao has
procured supplies to produce 100 more.
The researchers were assisted by Lucas
Marques, an electrical engineering

undergraduate and partner at AMBOTS, an additive manufacturing company founded by Zhou, Marques and
Austin Williams; Zachary Hyden, an
AMBOTS employee; and Laxmi Poudel, a mechanical engineering doctoral
student studying with Sha.
Rao said the team will increase capacity for producing more masks by using
printers at the School of Art in the J.
William Fulbright College of Arts and
Sciences.
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Alumni Spotlight
Biomedical Engineering Alumnus Puts Skills to Work Producing Face Shields
A 2020 biomedical engineering alumnus has put his skills to work 3D-printing face shields at his house to help fight
the spread of COVID-19.
Austin Olvera spent his summer producing the medical devices to help families in his hometown of Plano, Texas.
Olvera, who is pursuing his master's degree at Rice University in Houston, said
the idea came late in his senior year.
"Right when COVID started and the
schools were closing, I was working
to finish my senior design project," he
said. "My dad purchased a 3D printer as
a hobby, and I realized I really enjoyed
it, and I saw it could be used to help
fight the pandemic."
He began by producing hands-free
keys — handheld tools with hooks that
can be used to open doors or push buttons in public spaces without having to
touch a shared surface.
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He later transitioned into face shields.
What began as a small operation turned
into a major business, with Olvera ultimately running ten 3D printers and a
laser cutter to keep up with the demand
for online orders.
“The majority of my business is online,
or through social media,” he said. Olvera recently released a children’s version
of the face shield, which was an instant
hit.
“Those really blew up,” he said.
Olvera, who was advised by Morten
Jensen, associate professor of biomedical engineering, said his biomedical
engineering education set him up for
success in the endeavor.
"The biggest impact was definitely
learning to use SolidWorks (a design
software), and learning how to research
and develop products,” he said.

“I learned you’re not always right —
you’re not always making the final
product on the first try. You have to try
and try again.”
Olvera has downsized his operation
since beginning classes, but has volunteered his services to help his classmates 3D print prototypes for their
projects.
Raj Rao, professor and head of the
department of biomedical engineering, said Olvera's work exemplifies the
department's goals.
"I am extremely proud of Austin for
using his biomedical engineering
education to fulfill an urgent need in
his community," Rao said. "He is an excellent example of the kind of student
we are training through our educational and design programs — to develop
healthcare solutions that engage with
their local communities with potential
for broad impact."

Undergraduate Spotlight
Public Policy, Medicine Focus for Biomedical Engineering Undergrad
A trip to a national meeting of experts
in healthcare, medicine and public policy was a critical step toward a career
goal of addressing healthcare equality
for a biomedical engineering undergraduate.
Samia Ismail earned a travel grant from
the American Institute for Medical and
Biological Engineering(AIMBE) to attend the group’s Public Policy Institute
in Washington, D.C., in the fall of 2019.
Ismail is a fourth-year biomedical engineering honors student and a 2019 Truman Scholar. The Truman Scholarship
is a nationally competitive graduate fellowship for students pursuing careers
in public service leadership.
Each year, AIMBE holds a Public Policy Institute conference featuring panels presented by regulatory agencies,
industry leaders, policy experts and
more.
Panels presented included “Misuse
and Subjugation of Science and Public
Policy,” “Women’s Health, Health Policy, and the FDA” and “Best Practices
for Communicating with Congress,”
among others. The organization promises attendees an additional repertoire
of information surrounding public
policy, including comprehension of
related hot-button topics and funding
decisions behind federal health policy.
Ismail said the gathering was an important career step.
The honors student serves as co-director of diversity and inclusion for the U
of A Associated Student government
and is active in the Democratic Party
of Washington County. She noted the
event was a valuable opportunity to
network with other people and women
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of color with similar aspirations.
The importance of getting involved in
the policy-making process, however, is
not solely dependent on platforms such
as those provided by AIMBE, something Ismael said the program emphasized. “The conference mentioned multiple times that there are many ways
to get involved,” Ismail said. “[These]
range from serving on citywide advisory committees to advocacy visits to
state and federal elected officials to career opportunities in full-time policy
formulation.”

Ismail learned of the opportunity from
her research mentor, Raj Rao, professor
and head of the Department of Biomedical Engineering.
“I am extremely proud of Samia for
participating in the AIMBE Public Policy Institute,” Rao said. “Students like
Samia constitute the next generation of
healthcare leaders who will be focused
on developing healthcare solutions to
benefit many underserved in our communities. I am also extremely thankful
to AIMBE for providing Samia with a
travel award to attend the workshop.”
Rao also serves on the AIMBE Academic Council.

Graduate Student Successes
Olivia Kolenc
An international team of researchers
has published a study showing how
the control of stem cell metabolism is
critical to maintaining hair follicles.
The study appeared in the high-impact
journal Cell Metabolism.
University of Arkansas researchers included Kyle Quinn, associate professor
of biomedical engineering, and Olivia
Kolenc, a graduate student in Quinn’s
lab. The project was led by Sara Wickström, associate professor at the University of Helsinki, and included researchers from the research groups of
Professor Sabine Eming at the University of Cologne and Martin Denzel at
the Max Planck Institute for Biology of
Ageing in Germany.

The team studied how the metabolism
of stem cells in hair follicles is critical to
the growth and long-term maintenance
of hair. The follicles are unique in mammals because unlike most organs or tissues, they naturally regenerate and cycle
through phases of rest, growth and degeneration. Those cycles are maintained
by stem cells. Kolenc used advanced
non-invasive skin imaging to monitor
hair follicle metabolism in live mice.
Kolenc’s work showed how the metabolism of stem cells changes as the
follicle transitions to a growth phase,
which provided a critical foundation
to the study’s larger goal of discovering the cell signaling pathways associated with the metabolic control of
stem cell fate and hair follicle cycles.

Sina Dadgar
Sina Dadgar, a biomedical engineering
doctoral student, received the Best Paper Award for his research presentation
at the annual Photonics West conference organized by the International
Society of Optical Engineers. The conference was held in San Francisco February 1-6 this year

that is, every molecule has a unique Raman signature.

As part of his research talk in the
Multiscale Imaging and Spectroscopy
session at SPIE Photonics West Conference, Dadgar discussed his recent
investigations into the sensitivity of
Raman spectroscopy to changes that
occur within tumors treated with radiation therapy. Raman spectroscopy is
highly sensitive to molecular vibrations
and has high chemical specificity;

Dadgar found that the Raman signatures from the radiation-resistant and
radiation-sensitive tumors were different from each other and could potentially be used in patients to determine
which patients would not respond to
treatment.
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Based on a review of the scientific literature, Dadgar identified two unique
cancer cell lines derived from a patient
- one was resistant to radiation therapy and the other was sensitive to treatment.

Sina’s PhD Advisor is Dr. Narasimhan
Rajaram.

Graduate Student Successes
Jake Jones
A biomedical engineering doctoral
student has been recognized by The
Optical Society for his work using machine learning to examine image data
sets related to skin wound healing. The
research is aimed at saving time and reducing human variability in analyzing
images of wounds as they heal.
Jake Jones was awarded the Student
Paper Prize in Biomedical Optics from
The Optical Society’s 2020 Biophotonics Congress. His work, titled “Segmenting Cutaneous Wounds from Tissue Sections and In Vivo Images using
Deep Learning,” focuses on how machine learning can be used to examine
tissue samples, saving researchers time
and reducing human variability in data
analysis.

“In the clinic, a specialized doctor with
years of training is asked to assess these
tissue images,” Jones said. “But two
different doctors might make two different assessments, or the same doctor
could even assess it differently if they
look at it two weeks later. This makes
evaluation largely subjective and qualitative, so the goal of this project is to
train a computer to recognize and trace
out the different tissue features in these
images and automatically generate
quantitative measurements of wound
healing.”
From there, Jones said, the computer
algorithm can create a consistent set of
results, overcoming limitations in accuracy that have existed with previous
image processing methods.
The technique could save valuable time
for researchers, Jones said.

Christofer Baldwin
A fellowship from the American Heart
Association will help a biomedical engineering doctoral student advance his
research into more effective methods of
stem cell production.
Christofer Baldwin was awarded
$62,000 through the AHA’s Predoctoral
Fellowship program.
The research focuses on producing
stem-cell-derived cells that can help
repair damage in the cardiovascular
system.
Baldwin is advised by Raj Rao, professor and head of the Department of
Biomedical Engineering. As part of
ongoing research in Rao’s lab, Baldwin
is working to more effectively produce
stem cells that can be transformed into

smooth muscle cells. Those cells can be
used to increase regeneration of damaged tissue. .
Traditional culture techniques require
single-use containers, and with respect
to upscale growth, are not cost effective
and are more susceptible to contamination. This research aims to decrease the
cost of producing therapeutic cells, so
these therapies can be more affordable
and accessible to the patients who need
them.
Baldwin said the funding is a chance to
use his research to make a real-world
impact. “It’s a great opportunity to
work with the American Heart Association and to develop a new technology
that could potentially affect a lot of patients in the future,” he said.
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Innovation Scholars Program
Graduate students and postdocs from Biomedical Engineering take part in the inaugural cohort
Historically, healthcare and technology-based initiatives witnessed major
advancements during a crisis. An entrepreneur is always up for a challenge and
brings creative solutions. But what is an
entrepreneurial mindset? How can one
become an entrepreneur? What are the
pathways for commercialization?
The Innovation Scholars Program
launched together by the Office of Entrepreneurship & Innovation and the
Office of Technology Ventures helps
answer all these questions. The program was designed to make best use
of virtual platforms in bringing everyone together amidst the pandemic. The
virtual program was created to help
graduate students and postdoctoral
researchers with 1-on-1 virtual mentoring sessions, and multiple workshops
including entrepreneurs from all walks
of life.
Fifteen individuals including a mixture
of graduate students and postdoctoral
fellows were chosen for the first cohort
of Innovation Scholars Program Spring
2020.
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Six of these individuals were from the
Department of Biomedical Engineering with technologies ranging from
lab-scale equipment to animal-based
diagnostics to healthcare software solutions.
The program exposed its participants to
different pathways for commercialization like licensing to industry and starting new ventures. They also learned the
basics of intellectual property, conducting customer survey interviews, identifying resources for market research,
and funding sources.
Workshops focused on common pitfalls, digital networking, navigating the
FDA, and discussions on why a start-up
succeeded/failed.
The program also provided a platform
for individuals to practice their communication skills in breaking down
technical subjects into a language understood by business and investor audiences.

The 1-on-1 mentorship was a crucial
part of the program and included a
weekly meeting with the assigned mentor. Each mentor took the effort to learn
about their mentee’s technology as well
as connect at a personal level to provide
valuable and constructive feedback.
The participants had the opportunity to
interact with other mentors in the program and were introduced to other entrepreneurs in the Fayetteville area and
other major US cities.
It wasn’t all work and no fun; the program had a virtual happy hour event
with Jeopardy!-style trivia organized
by NWA’s Startup Junkie and provided
gift cards for the winners. At the end
of the program, a virtual awards event
was organized with a special video note
from Arkansas’ Governor Asa Hutchinson and the mentors sharing their experiences with the participants. With
the success of the inaugural cohort, a
second cohort is planned for Spring
2021 and applications are currently
open on the Office of Entrepreneurship
and Innovation’s website; https://entrepreneurship.uark.edu/

Innovation Scholars Program
Biomedical Engineering Student Members

Angline Rodriguez

Olivia Kolenc

Overall, it was a great platform for researchers like me who have always
wanted to explore the commercial aspects of the research-work conducted
at academic laboratories.

Tanmoy Patra

The program’s first ever benefit teaches you on communicating with a wide
variety of audiences... It taught me how to reach out for help in the community and surprised me in terms of how many individuals go through this
experience and how willing they are to help

Prashanth Ravishankar

I have always had an interest in innovation and wanted to understand the
commercialization process... Anyone participating in this program can turn
their ideas into a business by having a supportive network of mentors, entrepreneurs, and alumni.

Asya Ozkizilcik

From this program, I feel better equipped to apply the concepts of commercialization to my own research and also gained a tremendously helpful
and encouraging network to support my own personal and academic endeavors.
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Student Award Recognition
Biomedical Engineering Students Honored with Virtual Commencement
Although students, faculty and families
couldn’t gather on campus to celebrate
commencement, the COVID-19 pandemic didn’t stop the Department of
Biomedical Engineering from making
the day special for the class of 2020.
Biomedical engineering faculty, staff,
students, and families gathered virtually May 14 to celebrate the outstanding
achievements of the department’s graduating seniors.
Senior Samia Ismail encouraged fellow
graduates to put their knowledge of
biomedical engineering to use.
“I want us to consider the essential nature of the contributions that we will be
making to the fields of medicine, policy
and research in the coming years and
perhaps even in the course of this coronavirus pandemic,” Ismail said.

Rao said the ceremony was important
for both students and faculty.
“I am extremely proud of the achievements of our Class of 2020 students
and for staying true to their learning
commitments to earn a biomedical
engineering degree,” he said.

“I wish them the very best as they
work towards translating knowledge
gained in the classroom to generating
novel healthcare solutions that impact
our society.”

Samia Ismail
2020 American Institute for
Medical & Biological Engineering Travel Grant

Jarrod Eisma
2019 NSF Research for
Experience for
Undergraduates

Jessica Orton
2019 NSF Research for
Experience for
Undergraduates

Andrew Larry
2020 National Science
Foundation Graduate
Research Fellowship

Haydn Thurber
2020 Teach for America

Julia Townsley
2020 Invited Performer at
Southwest America Choral
Directors Association

Pranav Suri
2020 Undergraduate
Research Fellowship

Lucy Woodbury
2019 NSF Research for
Experience for
Undergraduates
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Recent Faculty Research Awards
1.
2.
3.
4.
5.
6.
26 Awards

7.

ABI

8.

Nanomatronix, LLC

9.

XlerateHealth, LLC

10.

Vanderbilt
Universtity

11.

NIH

12.

Chancellors
Innovation
Fund

13.

American
Society of
Gene & Cell
Therapy
NSF
DOD
UAMS
AHA

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
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Development of a Nasal Airway-Lung-on-Chip (AirLOC) to Study Infectious Diseases that Affect the Respiratory
Tract. Arkansas Biosciences Institute. Co-Principal Investigator: Kartik Balachandran. $52,903.
Development of the Advanced Microphysiological Brain Injury Technology (AMBIT) Platform. NANOMATRONIX, LLC. Principal Investigator: Kartik Balachandran. $90,000.
Heart-on-Chip for Drug Efficacy Testing for Mitochondrial Diseases. U.S. Department of Defense. Principal
Investigator: Kartik Balachandran. $299,004.
Temporally-controlled site-specific delivery of endocrine FGF1 to prevent heart failure. XlerateHealth, LLC. Key
Personnel: Kartik Balachandran. $30,000.
The AMBIT Organ-on-Chip Platform: Advanced Microphysiological Brain Injury Technology. NANOMATRONIX, LLC. Principal Investigator: Kartik Balachandran. $135,000.
Phenotype Heterogeneity and Dynamics in SCLC. Vanderbilt University. Principal Investigator: Leonard Harris.
$23,000.
Uncovering the molecular networks underlying non-genetic heterogeneity in cancer cell populations. National
Institutes of Health. Principal Investigator: Leonard Harris. $187,596.
Peripheral Venous Pressure Waveform Analysis in Assessing the Volume Status of Circulation. Chancellor’s Innovation Fund – Commercialization. Principal Investigator: Morten Jensen. $49,870.
Solving the Venous Valve Prosthesis Problem: New Tissue Treatment and Technology in Cardiovascular Device Development. Chancellor’s Innovation Fund – Commercialization. Principal Investigator: Morten Jensen.
$49,744.
Longitudinal assessment of host immune response during biomaterial-enhanced muscle repair via implantable-fiber fluorescence lifetime spectroscopy. Arkansas Biosciences Institute. Co-Principal Investigator: Timothy
Muldoon. $23,327.
Development of Targeted Approaches in Prevention of Cancer-Cachexia. National Institutes of Health. Co-Principal Investigator: Timothy Muldoon; Chris Nelson. $337,895.
Development and testing of a clinically compatible multimodal spectroscopic probe for noninvasive sensing of
tumor oxygenation and metabolism in oral cancer. National Institutes of Health. Principal Investigator: Timothy
Muldoon. Co-PI: Narasimhan Rajaram. $419,383.
Evaluating and overcoming the adaptive immune response to gene editing. American Society of Gene & Cell
Therapy. Principal Investigator: Christopher Nelson. $50,000.
Non-viral delivery of CRISPR/Cas9 for targeted gene replacement. National Institutes of Health. Principal Investigator: Christopher Nelson. $493,775.
Acquisition of PA 800 Plus Capillary Electrophoresis System for Expanding Biomedical Research. Arkansas Biosciences Institute. Co-Principal Investigator: Xianghong Qian. $156,107.
Catalytic Membrane Reactor for Commercial Production of Biomass Derived Fuel and Fuel Additives. National
Science Foundation Co-Principal Investigator: Xianghong Qian. $50,000.
One-Pot Production of Levulinic Acid from Renewable Lignocellulosic Biomass. Chancellor’s Innovation Fund –
Commercialization. Principal Investigator: Xianghong Qian. $28,363.
Development of a virtual histology staining platform for skin wounds through deep learning. Arkansas Biosciences Institute. Principal Investigator: Kyle Quinn. $ 31,311.
Optical imaging of metabolic reprogramming associated with radiation resistance. Arkansas Biosciences Institute.
Principal Investigator: Narasimhan Rajaram. $29,707.
Noninvasive optical sensing of therapeutic responsiveness. University of Arkansas for Medical Sciences. Principal
Investigator: Narasimhan Rajaram. $ 32,380.
Development of stirred suspension bioreactor system for expansion of smooth muscle cells. American Heart
Association. Principal Investigator: Raj Rao. $62,032.
Educational Toolkit for Bioengineering Design, Entrepreneurship and Service Learning. National Institutes of
Health. Principal Investigator: Raj Rao. Co-PI: Tim Muldoon, Mostafa Elsaadany. $108,000.
NanoSight NS300 Nanoparticle Tracking Analysis Equipment to Support Biomedical, Environmental, and Nutritional Nanomaterials Research. Arkansas Biosciences Institute. Principal Investigator: Young Hye Song. $91,000.
Investigating pericyte-myofibroblast transition in breast tumor desmoplasia. University of Arkansas for Medical
Sciences. Principal Investigator: Young Hye Song. $50,000.
Understanding the Role of Vitamin B12 in Breast Tumor Innervation. Chancellor’s Innovation Fund. Principal
Investigator: Young Hye Song. $111,932.
Locally Structured Tissue Engineering Scaffolds. Arkansas Biosciences Institute. Principal Investigator: Jeffrey
Wolchok. $17,761.

UARK BMEG By the Numbers:
Funding Sources
60 Active
Research Awards

$15.5M

BMEG faculty have recently
received research funding from:
American Heart Association
Arkansas Biosciences Institute
Department of Defense

CY 2020 External Research
Expenditures

National Institutes of Health

$217k per faculty

National Science Foundation
University of Arkansas for Medical Sciences

6

NSF CAREER Awardees

5 Research Areas

Balachandran, Muldoon, Qian, Quinn, Rajaram, Rao

Biomechanics
and Mechanobiology
Biomaterials
Biomedical Optics
and Imaging
Cell and Tissue
Engineering
Molecular Engineering

38

Research Publications
in 2019-2020

13 Full-time Faculty

Lucrative fellowships
available to supplement
graduate stipends:
Doctoral Academy
Fellowship offers
an additional

$12,000
per year for four years
Distinguished
Doctoral Academy
Fellowship offers
an additional

$22,000
per year for four years

UARK BMEG By the Numbers:
Biomedical Enginering/
Engineering
Student Organizations:
Fayetteville, AR
named one of the top

Student Statistics

5
best U.S. cities to live in by
U.S. News and World Report

314
Undergraduate Students

34

2 State of the Art
Facilities

5
Biomedical Engineering
Society
Engineering World
Health
Alpha Eta Mu Beta,
Natl. Biomedical
Engineering
Honors Society

Graduate Students

Natl. Society of
Black Engineers

55%

Society of
Women Engineers

Female

21%
Ethnic Minority

14%
John A. White
Engineering Hall

Engineering
Research Center

First Generation
Undergraduate
* Self reported percentage
of students graduating in the
past two years who were
employed as engineers or
attending graduate school
within three months of
graduating.

Study Abroad Partnerships
designed for BMEG students

4
Aarhus University
Aarhus, Denmark
Universidad Carlos III
Madrid, Spain
University of Technology
Sydney, Australia
BMS College of Engineering
Bangalore, India

University of

ARKANSAS
Department of Biomedical Engineering
J o h n A . W h i t e , J r. E n g i n e e r i n g H a l l
7 9 0 W. D i c k s o n S t r e e t , S t e . 1 2 0
Fa y e t t e v i l l e , A r k a n s a s 7 2 7 0 1
479-575-4667
bmeginfo@uark.edu
w w w. b i o m e d i c a l - e n g i n e e r i n g . u a r k . e d u

Biomedical Engineering
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