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I am excited to share the 
activities of our faculty, staff, 
and students in this edition 
of BE Connected Newsletter.  
This semester marks the 
return to normalcy after 
COVID-19. Our students 
and faculty have returned 
to in-person classes and our  
labs have resumed normal 
operations.  We admitted 
our first cohort of students 
in the Artificial Intelligence 
in Medicine Certificate 
program. 

Our students, faculty, and 
alumni continue to make 

an impact. Our alumnus, Dr. Patrick McClure received the 
Outstanding Young Engineer award from the Speed School. 
Our faculty remain committed to translational research with a 

number of biomedical inventions that have been patented and 
licensed. BE students and faculty are developing methodologies 
to perform surgeries in space and freeze dry blood. These 
inventions have been sent to space for testing aboard 
SpaceShipTwo. Dr. Claudia Angeli is dedicated to improving 
lives of patients with spinal injury and paralysis. Her research to 
rehabilitate and enable paralyzed patients to walk using epidural 
stimulation is featured in our Faculty Spotlight section.

The Biomedical Engineering Society (BMES) chapter organized 
a 5K run and sponsored three students to attend the BMES 
conference in Orlando, FL. Our department booth at the BMES 
conference was well attended and our faculty and students 
presented 17 abstracts at the BMES conference. 

We are very grateful for the support of our donors and alumni, 
and we look forward to your continued support to help us achieve 
our target of raising $200,000 for the student endowment. Your 
donations to the student endowment have enabled us to present 
10 student awards to meritorious students. We would love to 
hear from you. Please email us to send your updates. We wish 
you all a joyous and healthy holiday season.
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Dr. Patrick McClure has been awarded the Outstanding Young Engineer award from the Speed School of 
Engineering at UofL. A Speed School bioengineering graduate of the Class of 2013, he was an exemplary 
student and was awarded the Jerry and Pat Sturgeon Excellence Award. He received the highly prestigious Barry 
Goldwater scholarship and went on to receive a Cambridge International Scholarship from the University of 
Cambridge for his doctorate with a focus on computational neuroscience.  He became a Machine Learning 
Research Scientist at the National Institute of Mental Health (NIMH), received a grant from NIMH, and was 
promoted to Machine Learning Lead position. His research has been presented in high-impact and prestigious 
peer-reviewed journal publications including Neural Information Processing Systems.
In addition to his many successes, Dr. McClure has returned to assist UofL students achieve academic 
excellence by working with the National and International Scholarship Office at UofL.  He has frequently 
spoken to students in seminars about his research and experiences at Speed School for both Bioengineering 
and Computer Science & Engineering programs.  We are very proud of his numerous accomplishments, grateful for his dedication 
to engineering and his guidance of UofL students.

Dr. Ayman El-Baz,
Chair of Bioengineering

BE ’s  Fi r s t  A I  Graduate ,  D y l an  Goodin
The rapid adoption of Artificial Intelligence (AI), specifically Machine Learning methodologies, within medicine has created a need 
for engineers that can straddle both the medical and computational fields. Dylan Goodin found that the Artificial Intellignce in 
Medicine certificate program offered by the Department of Bioengineering fulfilled this critical need by forging a special partnership 

Patrick McClure,  Alumnus Paying It Forward

    Dr. Patrick McClure
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     An invention developed by UofL’s astrosurgery team 
made its first trip to space for testing in weightlessness as a 
payload aboard a suborbital space flight by Virgin Galactic.
The invention, a surgical fluid management system, flew 
aboard Virgin Galactic’s VSS Unity SpaceShipTwo from 
Spaceport America in New Mexico in May, prior to Sir 
Richard Branson’s Virgin Galactic space flight on July 11. 
The system is designed to make it possible for surgery to 
be conducted in a weightless environment and would be 
used on long-term space missions, for example, on a lunar 
station or on deep-space missions such as, to Mars.
     The astrosurgery team, led by George Pantalos, professor 
in the Department of Cardiovascular and Thoracic Surgery 
at the School of Medicine, and Tommy Roussel, assistant 
professor in the Department of Bioengineering at the J.B. 
Speed School of Engineering, has been working on the 
system for 10 years, a project that has involved 23 students 
so far. 
     The team previously tested the system on parabolic flights aboard jet aircraft, 
which provide roughly 20-second periods of weightlessness, but the Virgin Galactic 
flight allowed the system to be evaluated for the first time under the more strenuous 
conditions of space and encompassing a few minutes of weightlessness.
The system consists of a dome-like structure that is affixed to a surgical site to control 
bodily fluids that otherwise would float away in the weightlessness of space. It also 
includes a multifunction device that can be used for suction, irrigation, lighting, 
vision and other surgical tasks.
     A glovebox designed by the team specifically for in-flight testing was mounted 
inside the Virgin Galactic 
spacecraft, VSS Unity, for 
the flight. In addition to the 
UofL-designed system, it 
also included a surgical fluid 
management system developed 
by collaborators at Cornell 
University. The experiments 
were automated entirely, with 
no communication between the 
team and the spacecraft during 
the flight. Components of the 
system were activated in response 
to timing and input from sensors 
within the glovebox.
“Embedded microcontrollers 
detected when microgravity – 

From right to left: Astrosurgery Crew Tommy Roussel, 
Clara Jones, Sienna Schacklette and George Pantalos 
demonstrate some “L” in front of Virgin Galactic VSS 
Unity in New Mexico.  Photo courtesy Virgin Galactic.

Ekaterina Kovatsenko
1. What prompted you to choose the 
Bioengineering program?
I chose the 
b i o e n g i n e e r i n g 
program because of 
the novel, real-world 
applications of the 
field. Whether it is in 
computer modeling, 
device design, or 
tissue engineering, 
b i o e n g i n e e r i n g 
holds tremendous 
potential for knowledge growth in many 
different sub-fields. The University of 
Louisville is especially unique because 
of its accelerated co-op program. I 
found that these integrated practical 
experiences would give me real-world 
knowledge that would benefit my career.
2.   Overall, how do you feel about the program?
Despite being a relatively new department, 
the bioengineering program has grown 
over the past few years. With the growth 
of fundamental courses, I believe that 
students are getting a more developed 
curriculum when attending classes. The 
practical applications and projects are what 
make the program really stand out and help 
students learn the most from their classes.
3. How has the program improved your 
knowledge and/or opportunities? 
Through the bioengineering program, 
I have immensely improved my 
technical skillset and critical thinking 
abilities. From basic circuitry design to 
machine learning program development 
to cell culture techniques, I feel 
comfortable starting off in a variety of 
bioengineering application environments.
4. What advice can you impart to others 
considering the Bioengineering program?
Get to know your peers and professors. 
I always learn incredible amounts of 
knowledge and insight when I speak to 
those within the department. Also, the 
department is made up of incredible people 
who are very enjoyable to talk to and really 
make you feel at home. If possible, join the 
Biomedical Engineering Society (BMES) so 
that you can meet and spend more time with 
your peers while developing professionally. 
Sometimes, the best way to bond with your 
professors and classmates is to participate 
in the BMES-events like 5K run with them.
5. How might the program be improved?
In general, the program could further 
improve its retention of undergraduate 
students by providing greater flexibility 

--Story written byBetty Coffman, UofL TodayBE in SpaceBE in Space

between two schools: Speed School of Engineering, with the 
Departments of Bioengineering and Computer Science, and 
the School of Public Health and Information Services. Pertinent 
courses offered from both of these schools provided him the 
freedom to study mathematical modeling from the BE faculty, 
statistical computing from faculty in the School of Public Health 
and Information Services, and deep learning from Computer 
Science faculty. The classes in the Certificate program are 
designed to unite the computational, mathematical, and 
biological aspects critical for the application of AI approaches 
in medicine. Importantly, the certificate program can be fully completed online to 
train engineers and scientists in this unique and emerging interdisciplinary field.
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Dylan Goodin

Ekaterina Kovatsenko

Glovebox containing the 
surgical fluid management 
systems in flight aboard 
Virgin Galactic’s VSS Unity 
SpaceShipTwo.
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    DR . CLAUDIA ANGELIDR . CLAUDIA ANGELI
Dr. Claudia Angeli is the Director of the Epidural Stimulation 
Program at the Kentucky Spinal Cord Injury Research Center, 
University of Louisville.  The Epidural Stimulation Program focuses 
on understanding how controlled electrical stimulation to the 
lumbosacral spinal cord enables the recovery of specific functions 
of the nervous system. Dr. Angeli’s work in the Neuromodulation 
and Locomotion Lab uses electrophysiological and biomechanical 
techniques to investigate mechanistic and functional changes 
promoted through rehabilitation of individuals with spinal cord injury. 
Her lab is located at the Frazier Rehabilitation Institute, UofL Health 

allowing an integrated clinical and research experience for the research participants. Dr. 
Angeli joined the department in April 2020 after having spent almost 20 years at Frazier 
Rehabilitation Institute and also serves as an adjunct assistant professor in the department 
of Neurological Surgery. 

Her research background and interests are 
focused on understanding mechanisms of 
control of human locomotion following 
neurologic injury. She has over ten years of 
experience utilizing a combination of epidural 
stimulation and activity based training for the 
restoration of function in patients following 
motor complete spinal cord injury. Dr. Angeli 
has published over 28 articles in peer-reviewed 
journals and co-authored over 61 conference 
abstracts. Her publications have generated a 
pivotal paradigm shift providing evidence for 
the potential of functional recovery following 
motor complete spinal cord injuries. Dr. Angeli 
has been funded by the BRAIN Initiatives at 
the NIH, the Christopher and Dana Reeve 
Foundation and has collaborators at Kessler 
Foundation (NJ) and Feinstein Institutes for 
Medical Research (NY)
Dr. Angeli is currently focusing on studying 
the mechanisms of functional recovery in 
individuals with a sub-acute spinal cord injury 
(less than 1 year post-injury) when receiving 
activity-based training in combination with 
epidural stimulation. Additionally her work 
is focused on improving the technology used 

for stimulation. Currently, all the research is performed with a clinical pain epidural 
stimulator. Although functional, it has many limitations for the research population. Her 

BE FACULTY SPOTLIGHTBE FACULTY SPOTLIGHT Patents Awarded In 2021Patents Awarded In 2021
A.El-Baz, S. Schaal, A.R.Harjrasouliha, 
Automated Methods for the Objective 
Quantification of Retinal Characteristics 
by Retinal Region and Diagnosis of Retinal 
Pathology, US2021/10,891,729.
A.El-Baz, M.B.G.Z.Soto, A.Elmaghraby, 
Method and System for Monitoring and 
Evaluation Of Pressure Ulcer Severity, US 
2021/0106274.
S.Koenig, L.Tompkins, M.Sobieski, 
G.Monreal, M.Slaughter, Sutureless 
Graft Anastomotic Quick Connect System, 
US2021/0052272.
G.Giridharan, S.Koenig, M.Slaughter, 
M.Sobieski, K.Soucy, Atrial Appendage 
Closure Device and Related Methods, 
US2021/10,898,202.
T.Roussel, S.Callahan, A.Behrman, 
D.Stout, Handwriting Assistive Device,
US2021/11,021,003.
S.Harkema, Y.Chen, R.Keynton, 
D.Jackson, J.Naber, T.Roussel,  M.Ravi, 
Methods for Providing Optimized 
Neurostimulation, US2021/11,007,368.

Acquisition of muscle electromyography during mapping assessments using epidural stimulation.

Research participant undergoing walking 
rehabilitation after spinal cord injury with the 
use of epidural stimulation.
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Student UofL Chapter of BMES on outing in 
downtown Louisville.

The student chapter of the BioMedical 
Engineering Society (BMES) at the 
University of Louisville organized a 5K 
run to raise funds for BMES. Several 
faculty and students participated in this 
event. 
Students, staff, and faculty of BE@
UofL presented 17 abstracts at the 
BMES Conference in Orlando, Fl. The 
Department of Bioengineering had a 
booth that attracted significant interest 
from prospective students. Three 
students were sponsored by the BMES 
student chapter to attend the conference.



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.

BE DonationsBE Donations

...Go To Space ...Go To Space   Cont’d. from pg. 2
less than 0.05 Gs – had been reached and then initiated the test protocol,” Roussel said. 
“We only had one chance to get it right.”
     The protocol included turning pumps on and off to increase or decrease pressure 
inside the containment dome to control bleeding, injecting simulated blood into the 
dome, testing the multifunction device’s suction, irrigation and light capabilities and 
finally, emptying the containment dome. 
     “It did all the functions it was instructed to do during the microgravity period,” 
Pantalos said. “There was a little bit of variation in how things worked compared to 
gravity on earth, but they weren’t showstoppers by any means. The whole system 
worked in the way it was expected to in zero gravity.”
     The results set the stage for the next suborbital flight, which the team hopes will 
include sending a researcher into space 
along with the system.
     “This flight brought work on the 
surgical fluid management system 
to the point where it is ready for an 
investigator to fly on a suborbital space 
flight such as the Virgin Galactic flight 
to perform additional tests, hopefully 
in the near future,” Pantalos said.
The human-tended research experience 
was evaluated in person during the 
Virgin Galactic test flight and more tended research missions are due to take place 
soon. The development and the test flights for the surgical fluid management system 
were funded by the NASA Flight Opportunities Program, which rapidly demonstrates 
promising technologies for space exploration, discovery and the expansion of space 
commerce through suborbital testing with industry flight providers. Each of the flight 

tests serves as a steppingstone in the development process, 
placing the technologies in relevant environments to 
improve their function and test feasibility while reducing 
the costs and technical risks of future missions.
     Earlier in May, the team also conducted experiments 
aboard a series of three research flights with ZERO–G, a 
privately owned company that uses a modified Boeing 727 
jet to create a weightless environment using parabolic flight 
patterns. One of those flights involved rehydrating a volume 
of freeze-dried red blood cells for a project led by UofL 
biology professor Michael Menze, with Bioengineering co-
PI, Jonathan Kopechek. The other two flights involved tests 
of a more advanced version of the surgical fluid management 
system that flew aboard SpaceShipTwo. This was the fifth 
parabolic flight campaign for the team, each involving at 

least two flights – each including 30 parabolas and their accompanying weightlessness 
– with investigators aboard to conduct tests during the flights.
     In addition to the surgical fluid management system, the astrosurgery team is 
developing other technology to allow surgical procedures in space, training protocols 
that would allow non-surgeons to conduct emergency surgery, using robots to assist in 
those surgeries and 3D printing of recyclable surgical instruments onboard the craft to 
save space and materials.

...Interview with a Student...Interview with a Student    Cont’d. from pg. 2

with its coursework. At the current 
moment, during the last two years of 
an undergraduate career, if a student 
fails a single critical lab course, their 
graduation may be pushed back an entire 
year. Although online courses are an 
option, the program should enable more 
flexibility to allow for students to learn 
and grow. Additionally, with so many 
subfields, I feel the program may benefit 
from different tracks such as pre-medical, 
medical device and manufacturing, and 
data processing. With slightly more 
narrowed foci, students can focus on 
particular skills that would prepare 
them for their desired career paths.
 
6.   What has this program helped you to 
achieve?
Through UofL’s bioengineering 
program, I have completed several 
projects and co-ops that would not have 
been possible with another degree. For 
example, in my computer methodologies 
course (BE 340), I worked with a team 
to create a supervised machine learning 
program that analyzed CT scans and 
predicted if the patient was likely to 
have COVID-19. Outside of my studies, 
I have volunteered with Supplies Over 
Seas (SOS) for over three years. At SOS, 
I have helped repair and test donated 
medical equipment to send overseas to 
countries in need. In the near future, I 
will be traveling to Aachen, Germany for 
my final co-op rotation with enmodes 
GmbH and will be learning about medical 
device manufacturing. Ultimately, the 
bioengineering program has equipped 
me with the required skills, resources 
and knowledge that have enabled me 
to pursue these great opportunities.

work proposes to develop a spinal cord injury 
specific stimulation system, which contains 
appropriate stimulation transition times, allows 
for programs to be sequenced to enhance motor 
performance and ultimately allow for closed-loop 
algorithms to control the stimulation programs 
based on external sensors.

Dr. Angeli has a passion for working with 
individuals with spinal cord injury and strives to 
improve the lives and outcomes of those living 
with paralysis.

Dr. Claudia Angeli..cont’d. from pg 3
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Freeze-dried blood for space 
missions.

 Photo courtesy Virgin Galactic.


