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Moustafa Meki (mentor, Dr. Guruprasad Giridharan,) and Connor Centner (mentor, Dr. Jonathan Kopechek,) are graduating with their 
Doctoral degrees in Translational Bioengineering. 
Dr. Moustafa Meki studied the effects of mechanical circulatory support and developed a physiological human cardiac 
tissue culture model. His dissertation is entitled, ‘Development and Applications of In-Vitro and In-Silico Models of 
the Cardiovascular System to Study The Effects of Mechanical Circulatory Support.’ Dr. Meki has co-authored seven 
peer-reviewed journal articles in scientific publications, three patent applications and disclosures, and eight conference 
abstracts.  He currently works for the Food and Drug Administration.   
Dr.  Connor Centner successfully completed his dissertation entitled ‘Characterization of Fundamental 
Parameters That Modulate Acoustofluidic-mediated Molecular Delivery to Cells.‘  His work enables 
therapeutics to be delivered to cancer cells and has resulted in five peer reviewed manuscripts. Dr. 
Centner stated that he pursued a degree in bioengineering to help others. “Unfortunately, I have had 
many family afflicted with cancer and I wanted to contribute in some capacity to help those with that 

terrible disease. Working with Dr. Kopechek and the generous guidance from other professors in the department led me 
to decide to pursue my Ph.D. in Translational Bioengineering at UofL. It’s honestly one of the best decisions I have ever 
made! I am incredibly grateful for their support.” He is currently a postdoctoral researcher at the University of Chicago.
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I am happy to share the recent activities 
of the Department of Bioengineering in 
the Spring edition of our newsletter, BE 
Connected.  We are pleased to announce that 
our students are currently attending classes 
in-person. Our online classes continue to be 
in demand from students both at UofL and 
other universities. 
Our students and faculty remain actively 
engaged in research, and have won a 
number of federal grants and awards. 
Our undergraduate student, Ekaterina 
Kovetsenko, recently received a Fulbright 

award. Our doctoral student, Mohammed Shehata, has received a 
prestigious Inventor Under 35 Award from MIT Technology Review. 
Dr. Guruprasad Giridharan is the subject of our Faculty Spotlight 
and describes his collaborative work in the biomedical device arena, 
which has recently received multiple grant awards from the National 
Institutes of Health (NIH). Dr. Claudia Angeli has furthered her 

work in spinal cord injury recovery by introducing software giving 
her patients control over epidural stimulation implants. Dr. Tommy 
Roussel has recently presented a successful astro surgery device in 
Washington, D.C. at the National Museum of American History.  The 
device allows surgical procedures and fluid control to be performed in 
low/no gravity conditions for astronauts during space missions.
Finally, we honor the work of our hard-working students as we 
announce the Department of Bioengineering award winners this 
year.  Eighteen awards were presented and we are so very proud and 
excited for all of them.
We are also grateful for the support of our donors and alumni, and we 
look forward to your continued support to help us achieve our 2023 
target of raising $200,000 for the student endowment. Your donations 
to the student endowment have enabled us to present awards to 
meritorious students. We would love to hear from you. Please email 
us to send your updates. We wish you all a safe and magnificent year 
ahead. 
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Katya Kovatsenko Wins FulbrightKatya Kovatsenko Wins Fulbright
Ekaterina (Katya) Kovetsenko is a graduating Bioengineering senior that has been awarded a prestigious Fulbright 
Assistantship.  She will be completing her Fulbright in Bulgaria. She is also the recipient of the Alfred T. Chen and Judy 
Olsen Scholarships.  After she completes her Fulbright next summer, she will return back to University of Louisville and 
complete her Masters of Engineering degree in bioengineering. She hopes to become a practicing clinician and develop 
medical devices.
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I n te r v iew w/  a  S tudentIn te r v iew w/  a  S tudent
Bryan McLellan
Bryan is a bioengineering 
undergraduate student and 
Grawemeyer Scholar with an 
interest in medical devices and 
biomechanics.

1. What prompted you to choose the 
Bioengineering program?
I chose the Bioengineering program at the 
University of Louisville because it gave me 
the opportunity to  combine my interests in 
both engineering and medicine. Coming into 
college, I was unsure if I wanted to go into 
medical school after graduation or if I wanted 
to work in industry. I knew that I wanted to 
challenge myself and obtain a degree where 
I will have the option to pursue either path. I 
was also very interested in research that the 
Bioengineering faculty were conducting at 
the University. 

2. Overall, how do you feel about the program?
I feel that the program is great at preparing 
students to enter industry, research, or 
medical school. The faculty and staff working 
in the Bioengineering department are 
outstanding and always willing to go above 
and beyond for students. 

3. How has the program improved your 
knowledge and opportunities?  
The Bioengineering program improved my 
knowledge greatly upon entering college. 
During my first two years I gained a strong 
foundation in engineering principles. Within 
the past year, I have taken courses like 
Anatomy and Physiology, Molecular Biology, 
and Biotransport Phenomena; all courses that 
have strengthened my engineering knowledge 
with new content in biological systems. 
Additionally, I have had the opportunity 
to conduct research with Dr. Guruprasad 
Giridharan developing a blood pump for 
patients with congenital heart defects. This 
opportunity has allowed me to use knowledge 
from the classroom and apply it to a research 
setting. It has also allowed me to present an 
abstract at the American Society for Artificial 
Internal Organs this summer. 

4. What advice can you impart to potential 
applicants of the BS program?  
Speak with current students in the program 
and see if the coursework is something that 
interests you. The best resource in determining 
if you are going to enjoy something is to 
speak with current students and learn about 
their experiences and opportunities they’ve 
had. When I was a senior in high school, I 
shadowed a student in the program, attended 
classes, and met some of the faculty. After that 
day, I knew I wanted to be in this program 
because the coursework truly interested me 
and the faculty were all very welcoming. 

Mohamed  Nazih Shehata has received the prestigious Innovators Under 
35 Middle East North Africa (MENA) award from MIT Technology 
Review Arabia for his research in kidney allograft diagnosis. The award 
is 1 of 15 presented to exceptional young innovators whose work has 
the greatest potential to transform the world. His innovation is a non-
invasive software system to predict identification of renal transplant 
dysfunction at an early stage. His work integrates various biomarkers to 
provide an accurate and early diagnosis of kidney rejection, saving lives 
and minimizing the need for invasive diagnostic procedures like biopsies. 
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Master of Science in Bioengineering student, Anya Trell, will be pursuing a 
veterinary medical degree this fall. Anya is currently mentored by Drs. Dena Howland 
(Neurological Surgery) and Gina Bertocci (Bioengineering) focusing 
on functional recovery following spinal cord injury. Anya has always 
had a love of animals and has volunteered and worked extensively 
as a veterinary assistant/technician. As Dr. Bertocci states, “I am 
thrilled for her to be our first Bioengineering graduate to be pursuing 
a career in veterinary medicine. This demonstrates the versatility of 
a bioengineering degree and that bioengineering is not only about 
engineering human health, but also animal health. My hope is 
that more students who have a love of animals will recognize that 
bioengineering is an excellent degree for those wishing to pursue 
veterinary medicine.”

Anya Trell

BE MS Student to Attend Veterinary SchoolBE MS Student to Attend Veterinary School

Agreements  w i th  Co l labora t ing  Egypt ian  Un ive rs i t i esAgreements  w i th  Co l labora t ing  Egypt ian  Un ive rs i t i es

The J.B. Speed School of Engineering (SSE) at UofL and the Department of Bioengineering 
facilitated formal Letters of Understanding between five major Egyptian universities 
and Alalamein International University (AIU) in Egypt on February 1st. Dignitaries 
from the Universities of Alalamein, Alexandria, Benha, Assiut, Mansoura, and Helwan, 
met with UofL’s interim President, Lori Stewart Gonzales, 
interim Provost Gerry Bradley, and representatives 
of J.B.Speed School of Engineering. UofL has 
previously signed a 5-year agreement with 
AIU to establish an undergraduate student 
transfer agreement, where students 
from AIU can earn a UofL degree in 
Bioengineering or Computer Science 
after completing the first two years 
at AIU. President Gonzales and 
other attendees emphasized the 
importance of strengthening global 
involvement with international 
universities to educate the next 
generation of engineers. For more 
information about this program, 
contact Dr. Ashraf Elsayed, 
aelsayed@aiu.edu.eg at AIU or Betty 
Nunn, spdbe@louisville.edu at UofL.

https://iu35.technologyreview.ae/winner/mohamed-shehata
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3

Dr. Guruprasad (Guru) Giridharan is a Professor and Associate 
Chair of the Department of Bioengineering. He is the Director of 
the Biomedical Devices Laboratory at the University of Louisville. 
He received his Bachelor of Technology in chemical engineering 
from the University of Madras, India in 1998, and M.S. and Ph.D. 
degrees in chemical engineering from the University of Utah, 
UT in 2002. He joined the Department of Bioengineering at 
the University of Louisville in 2006. His current research foci 
include biomedical device development and testing, physiologic control systems, 
mechanical circulatory support (blood pumps), and physiological cell and tissue 
culture models. Dr. Giridharan has generated over $40 Million in research funding 
with his collaborators, which includes grant awards from the American Heart 
Association, Department of Defence (DoD), National Institutes of Health (NIH) 
R01, NIH R15, and NIH SBIR programs. He has published over 100 peer reviewed 
manuscripts, 140 abstracts, 11 book chapters, and 40 patents and disclosures. The 
Biomedical devices lab has a history of collaborating with clinicians, engineers, 
and industry and has developed and tested several biomedical devices, including 
mechanical circulatory support devices, portable dialysis system, stroke prevention 
devices, natural orifice transendoluminal surgical device, endoscopic impaction 
removal device, and a chronic perivascular pressure sensor.  
For more than a decade, Dr. Giridharan, has been working on the development 
of a pump that aids patients with a congenital heart defect. He began his 
collaboration with pediatric cardiothoracic surgeon, Dr. Mark Rodefeld of Indiana 
University, a pioneer in the field, in 2008. This collaboration has resulted in two 
R01 grant awards totaling over $11 M, including a recent $8.9 M R01 grant award 
with Indiana University, Clemson, Stanford, Texas A&M and Oregon Health and 
Science University. The pump is designed for patients born with a single heart 
ventricle instead of two. This is the fifth most common structural heart defect and 
these patients undergo three open heart procedures before the age of three to 
convert them to a Fontan circulation. The patient’s single ventricle drives the flow 
throughout the body and through the lungs, with just one ventricle now doing the 
work of both ventricles. The single ventricle now has to take the additional load, 
which eventually leads to failure for a lot of patients. “When you think of heart 
failure, you think of a heart unable to squeeze blood out, but here the ventricle is 
unable to fill adequately with blood because there is no right ventricle,” he said. “The 
mechanism of failure is very different; it’s more of a filling problem, so it requires a 
new pump design, one that can handle two inlets and two outlets simultaneously.” 
It is estimated there are about 30,000 people in the US with Fontan circulation 
alive today. “For many patients, it’s a matter of when 
their heart will fail, not if, and there is no cure,” he 
said. What the unique pump will do is act as a booster 
pump to help fill the ventricle. This pump is  designed 
for a unique application for a population that is 
highly underserved. The $2.1 million UofL portion 
of the recent grant award will be used to support 
the development and testing activities of the Fontan 
pump by Dr. Giridharan and his collaborators. 
The biomedical devices lab has also developed 
physiologic cardiac and vascular cell and tissue culture 
models. These models recreate the complex and 
dynamically varying mechanical loads seen in cardiac 
and vascular tissue. Dr. Giridharan said “Mechanical stresses play a critical role in 
the maintenance of vascular and cardiac cell phenotype and function. Absence of 
these critical elements reduces the relevance of cell or tissue based studies. It can 
result in the generation of artifactual data and limits its applicability.” The cell and 
tissue culture models developed at his lab enable realistic replication of various 
stresses including pressure, stretch and shear stress in normal and pathological 
tissues. These tightly controlled platform technologies are currently being used 
for disease modeling (diabetes, atherosclerosis, cancer), drug efficacy/toxicity 
testing, and to provide mechanistic insights. Dr. Giridharan, in collaboration with 
Dr. Palaniappan Sethu at the University of Alabama, Birmingham (UAB) received 

Epidural stimulation for spinal cord injury (SCI) 
is an experimental recovery procedure that 
uses mild electrical impulses delivered to an 
electrode implanted on the lower spinal cord 
by a neurostimulator under the patient’s skin.  
Research at UofL has already shown that epidural 
stimulation has helped some patients with SCI to 
begin to increase voluntary movement and improve 
autonomous function when used in conjunction 
with activity-based therapies.

Software has now been created to allow the patient 
to control the epidural stimulation. The software, 
called Stim X Release 1, was developed by the team 
at the KY Spinal Cord Injury Research Center 
(KSCIRC), headed by Susan Harkema, Ph.D. at 
the University of Louisville, and is installed on a 
tablet that the patient uses to vary the magnitude 
and frequency of an implanted epidural stimulator, 
allowing them to control and even switch between 

Dr.  Guruprasad  G i r idharanDr.  Guruprasad  G i r idharan
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5.  How might the program be improved?
One way in which the program could be improved 
upon is by fostering better communication 
and activities between underclassman and 
upperclassman within the department. I believe 
that this would give students a better insight into 
which classes and electives might be most beneficial 
as well as give students the opportunity to have a 
student mentor who has gone through the program 
previously. Personally, I knew someone who went 
through the program before me and was able to 
give me some direction as to which classes they 
enjoyed, and I really believe that this has improved 
my experience within the program. 

6.  What has this program helped you to achieve?
The program has helped me to achieve the 
opportunity to co-op and work for an amazing 
medical device company in Cincinnati, Ohio. 
Additionally, this program has provided me with 
all of the coursework and knowledge to apply 
for medical school after graduation. Lastly, this 
program has given me the chance to have endless 
opportunities post-graduation, whether it be in 
industry or medicine. 

New Ep idura l  S t imu la t ion New Ep idura l  S t imu la t ion 
Sp ina l  Cord  In ju ry  Sof twareSp ina l  Cord  In ju ry  Sof tware

Cont’d. on pg 4, New Epidural Software
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https://www.researchgate.net/profile/Guruprasad-Giridharan
https://engineering.louisville.edu/faculty/guruprasad-a-giridharan/
http://https://louisville.edu/kscirc
http://https://louisville.edu/kscirc


4

We have established a student endowment 
with a goal of raising $200,000 by 2023. 
Due to the generosity of our donors we have 
raised approximately $45,000 to date. This 
has enabled us to present ten new BE student 
awards this year. We are deeply grateful to 
all our donors for contributing significant 
amounts to this cause. Your continued 
support is vital to fulfilling the endowment 
objective of recognizing meritorious 
students. For more information about how 
your donations can help transform the BE 
Department, please contact Mark Daily or 
call (502)852-2400.

a recent $2.3M R01 award to use the cell culture model to help minimize 
bleeding events seen in patients implanted with blood pumps.  Current 
blood pumps continuously unload the native ventricle and reduces the 
pulse pressure of patients to where most of these patients do not have a 
discernable pulse. This reduced pulsatility is thought to induce severe 

gastrointestinal bleeding, which results in hospitalization and death. His 
collaborative work with investigators from UAB and Lehigh university has 
identified potential cellular mechanisms leading to these bleeding events. 
The $800,000 UofL portion of the grant award will be used to identify 
optimal flow modulation algorithms for these blood pumps to introduce 
‘artificial pulsatility’ to mitigate bleeding events in patients.  
Dr. Giridharan hopes that the technologies developed in the biomedical 
devices lab would be translated to clinical use and help patients.  He 
emphasized that solvingw thse challenging issues requires interdisciplinary 
collaborations and the work done by his lab would not be possible without 
all the collaborators and expertise from UofL and other universities.

Dr. Guru Giridharan...cont’d. from pg 3
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Rolando “Chip” Cheng Jr. Memorial Scholarship Award ...Amelia Franxman

Jerry & Pat Sturgeon Academic Excellence Award ...Zachary Raich
Mickey R. Wilhelm Achievement Award ...Mary Baxter

Judi Olsen Endowed Scholarship ...Ekaterina Kovatsenko
Biomedical Engineering Society (BMES) Chapter Award 

...Mary Baxter
Best Graduate Student Peer-Reviewed Journal Paper   

...Dylan Goodin, Connor Centner, Hisham Abdeltawab,  
Ahmed Naglah, Yaser Elnakieb, Mohamed Ali 

Doctoral Student Inventorship Award  ...Ahmed 
Naglah
Exemplary Research Scholarship Award...Hisham 
Abdeltawab, Ahmed Alksas, Mohamed Shehata, 
Heba Kandil 
Exemplary Doctoral Dissertation Award...Connor 
Centner, Moustafa Meki 

programs, on-the-fly, 
without losing stimulation.  
The various programs 
are designed to assist in 
specific functions, such as 
transitioning from sitting 
to standing, blood pressure 
regulation, improving 
bladder, bowel and sexual 
functions, in addition to 
others.

“This is Release 1 and we expect future releases to continue to 
improve the technology,” said Claudia Angeli, Ph.D., assistant 
professor of bioengineering at UofL’s J.B. Speed School 
of Engineering and director of the Epidural Stimulation 
Program at KSCIRC. “Additional improvements are planned 
with feedback from the participants and the development of 
wireless sensors to monitor the user’s condition and adjust 
stimulator settings as needed. In a closed-loop or human-in-
the-loop system, the controller could alert the user or adjust 
the stimulation based on a change in blood pressure, for 
example.” The research funding is provided by NIH BRAIN 
Initiative by the National Institute of Neurological Disorders 
and Stroke, the National Institutes of Health SPARC Common 
Fund Program, the Kessler Foundation and the University of 
Louisville.            •            •

Cont’d. from pg 3, New Epidural Software

UofL Bioengineering technology was on display April 8-10, 2022, in Washington D.C. 
at the Smithsonian National Museum of American History as part of the ACCelerate 
Creativity + Innovation Festival, an open-to-the-public celebration of arts, science, 
and innovation generated by Atlantic Coast Conference universities. The UofL exhibit, 
Astrosurgery (AKA Surgery in Space), showcased ongoing NASA-sponsored research 
called the “Aqueous Immersion Surgical System” (AISS), which is being developed to 
provide wound containment for astronauts needing surgical treatment on extended 
space missions. In 2021, the system was successfully evaluated in zero gravity as a 
suborbital payload aboard Virgin Galactic’s SpaceShip Two. The UofL research team, 
which has supported over 25 medical and engineering students since 2012, currently 
includes Assistant Professor Tommy Roussel (Bioengineering), Professor George 
Pantalos (Cardiovascular and Thoracic Surgery) and Bioengineering students Dalton 
Aubrey, Kessalyn Kelly and Sienna Shacklette.

 Photo courtesy Virgin Galactic
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