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Explore Frontiers in
Biomedical Engineering!

The Carnegie Mellon Forum on Biomedical Engineering
serves as a platform for fostering discussions and identifying
grand challenges within the fields of biomedical engineering

research, education, and translation.

As a new addition this year, BME Forum committee
introduces a career section, inviting BME alumni to share
their professional journeys from CMU graduates to their
current employment.

We are also delighted to announce the introduction of
the Best Abstract Award. The individual who submits the
most outstanding abstract will have the opportunity to
present their work live via Zoom to all attendees.

Students, postdocs, or residents working at the
intersection of engineering, medicine, and health
will have the chance to participate in a pre-recorded
slide competition, where they can showcase their
research and compete for recognition as the best
presenter. This competition is open to presenting
and first authors.




Program ‘

Friday, September 22
Carnegie Mellon Forum on Biomedical Engineering

09:00 - 09:15 AM Welcome Remarks

Dr. Keith Cook

The David Edward Schramm Professor and Head
Biomedical Engineering

Carnegie Mellon University

09:15 - 09:45 AM Keynote Talk: Transforming Transplant

Dr. Burcin Taner

Chair, Department of Transplant
Chair, Transplant Specialty Council
Professor of Surgery

Mayo Clinic

Moderator:

Dr. Keith Cook

The David Edward Schramm Professor and Head
Biomedical Engineering

Carnegie Mellon University

09:45 -10:15 AM Keynote Talk: Advancing Equity in Optical Diagnostic Devices
with Regulatory Science

Dr. Joshua Pfefer
Biomedical Research Engineer
Food and Drug Administration

Moderator:

Dr. Jana Kainerstorfer
Associate Professor
Biomedical Engineering
Carnegie Mellon University

10:15 - 10:30 BREAK

10:30 - 11:00 AM Keynote Talk: Tackling grand biomedical challenges -
The power of teamwork

Dr. Tzahi Cohen-Karni

Professor, Biomedical Engineering and
Materials Science & Engineering
Carnegie Mellon University

Moderator:

Dr. Keith Cook

The David Edward Schramm Professor and Head
Biomedical Engineering

Carnegie Mellon University

11:00 - 11:30 AM Keynote Talk: Microphysiological systems to probe immune cell
and extracellular vesicle trafficking

Dr. Steven C. George
Edward Teller Distinguished Professor and Chair
University of California, Davis

O,



Progra M continued

Moderator:

Dr. Phil Campbell
Research Professor
Biomedical Engineering
Carnegie Mellon University

11:30 - 11:50 PM Alumni Talk: My Career Journey: From CMU to NASA

Dr. Piyumi Wijesekara
Postdoctoral Scientist
NASA Ames Research Center

Moderator:

Dr. Charlie Ren

Associate Professor
Biomedical Engineering
Carnegie Mellon University

11:50 - 12:50 PM LUNCH BREAK

12:50 - 1:10 PM Best Abstract Talk

Sommer Anjum, BE
Department of Bioengineering
University of Pittsburgh

Moderator:

Dr. Jaci Bliley

Postdoctoral Research Associate
Biomedical Engineering
Carnegie Mellon University

1:10 - 1:40 PM Keynote Talk: Reverse engineering neural circuits

Dr. Karel Svoboda
Vice President and Executive Director
Allen Institute for Neural Dynamics

Moderator:

Dr. Steve Chase

Professor

Biomedical Engineering
Carnegie Mellon University

1:40 - 2:10 PM Keynote Talk: Multi-physics modeling for treatment planning in
congenital heart disease

Dr. Alison Marsden

Douglass M. and Nola Leishman Professor of Cardiovascular Disease Professor of
Pediatrics and Bioengineering, and by courtesy of Mechanical Engineering
Stanford University

Moderator:

Dr. Noelia Grande Gutierrez
Assistant Professor
Carnegie Mellon University

2:10 - 3:45 PM Pre-recorded Slide Presentations

3:45 - 4:00 PM Announcement of Awards

®



INVITED SPEAKERS

Dr. Tzahi Cohen-Karni

Professor

Biomedical Engineering and Materials Science & Engineering
Carnegie Mellon University

Tzahi Cohen-Karni is a Professor at the Departments of Biomedical Engineering and
Materials Science engineering in Carnegie Mellon University, Pittsburgh PA USA.
He received both his B.Sc. degree in Materials Engineering and the B.A. degree in
Chemistry from the Technion Israel Institute of Technology, Haifa, Israel, in 2004. His
M.Sc. degree in Chemistry from Weizmann Institute of Science, Rehovot, Israel, in 2006 and
his Ph.D. in Applied Physics from the School of Engineering and Applied Sciences, Harvard
University, Cambridge MA, USA, in 2011. He was a Juvenile Diabetes Research
Foundation (JDRF) Postdoctoral Fellow at the Massachusetts Institute of Technology
and Boston Children’s Hospital at the labs of Robert Langer and Daniel S. Kohane
from 2011 to 2013. Dr. Cohen-Karni received the 2012 International Union of Pure and
Applied Chemistry Young Chemist Award. In 2014, he was awarded the Charles E.
Kaufman Foundation Young Investigator Research Award. In 2016, Dr. Cohen-Karni was
awarded the NSF CAREER Award. In 2017, Dr. Cohen-Karni was awarded the Cellular
and Molecular Bioengineering Rising Star Award, The Office of Naval Research Young
Investigator Award and The George Tallman Ladd Research Award. In 2018, Dr.
Cohen-Karni was awarded the Cellular and Molecular Bioengineering Young Innovator
Award. In 2019, Dr. Cohen-Karni was awarded the Carnegie Institute of Technology (CIT)
Dean'’s Early Career Fellowship.

Dr. Keith Cook

The David Edward Schramm Professor and Head
Biomedical Engineering

Carnegie Mellon University

Dr. Cook is the David Edward Schramm Professor and Department Head of Biomedical
Engineering at Carnegie Mellon University (CMU). At CMU, he also serves as the Director
of the Bioengineered Organs Initiative and the Transforming Transplant initiative. Prior
to his appointment at CMU, Dr. Cook was a Research Associate Professor in Biomedical
Engineering and Surgery at the University of Michigan. As a student, Dr. Cook obtained a
BSE in both Mechanical Engineering and Engineering Science from Michigan and an MS
and Ph.D. in Biomedical Engineering from Northwestern University. Dr. Cook’s research
focuses on the application of biomedical engineering to the treatment of lung dis-
ease. His primary research focus is the development of permanent replacement lungs
for destination therapy. This work extends into computational modeling and device
design, development of novel biomaterials and new drug approaches to reduce blood
coagulation within these devices, and in-vitro and in-vivo biomaterials and artificial
lung testing. His research also focuses on design and biofabrication of tissue-based
lungs. Dr. Cook is a fellow of the American Institute for Medical and Biological
Engineering (AIMBE).



Dr. Steven C. George

Edward Teller Distinguished Professor and Chair
Department of Biomedical Engineering
University of California, Davis

Steven C. George, M.D., Ph.D. is the Edward Teller Distinguished Professor and Chair
of the Department of Biomedical Engineering at the University of California, Davis. He
received his bachelors degree in chemical engineering in 1987 from Northwestern
University, M.D. from the University of Missouri School of Medicine in 1991, and Ph.D.
from the University of Washington in chemical engineering in 1995. He was on the
faculty at the University of California, Irvine for 19 years where he pursued a range of
research interests including pulmonary gas exchange, lung mechanics, vascularizing
engineered tissues, and microphysiological systems. The NIH FIRST award in 1998 and
the CAREER and Presidential Early Career Award for Scientists and Engineers (PECASE)
from the National Science Foundation in 1999 have previously recognized his work.
While at UCI, he served as the William J. Link Professor and founding Chair of the De-
partment of Biomedical, the founding Director of the Edwards Lifesciences Center for
Advanced Cardiovascular Technology, and was the founding Pl on a T32 predoctoral
training grant from the National Heart Lung and Blood Institute entitled “Cardiovascular
Applied Research and Entrepreneurship”. In 2014 he transitioned to become
the Elvera and William Stuckenberg Professor and Chair of Biomedical Engineering
at Washington University in St. Louis, and in 2017 moved to the UC Dauvis.
He became Chair of the department in January 2019. He was elected a fellow in
the American Institute of Medical and Biological Engineering in 2007, a fellow of
the Biomedical Engineering Society in 2017, a fellow of the International Academy
for Medical and Biological Engineering in 2021.

Dr. Alison Marsden

Douglass M. and Nola Leishman Professor of Cardiovascular Disease
Professor of Pediatrics and Bioengineering, and by courtesy of Mechanical
Engineering

Institute for Computational and Mathematical Engineering

Stanford Universityy

Alison Marsden is the Douglass M. and Nola Leishman Professor of cardiovascular
disease in the departments of Pediatrics, Bioengineering, and, by courtesy, Mechanical
Engineering at Stanford University. From 2007-2015 she was a faculty member in the
Mechanical and Aerospace Engineering Department at the University of California San
Diego. She graduated with a bachelor's degree in Mechanical Engineering from Princ-
eton University in 1998, and a PhD in Mechanical Engineering from Stanford in 2005.
She was a postdoctoral fellow at Stanford University in Bioengineering and Pediatric
Cardiology from 2005-07. She was the recipient of a Burroughs Wellcome Fund Career
Award at the Scientific Interface in 2007, an NSF CAREER award in 2011. She is a fellow of
the American Institute of Medical and Biological Engineers, the Society for Industrial and
Applied Mathematics, the American Physical Society, and the Biomedical Engineering
Society. She received the UCSD graduate student association faculty mentor award in
2014 and MAE department teaching award at UCSD in 2015 and the Van C. Mow Medal
from the ASME in 2023. Her work focuses on the development of numerical methods
for cardiovascular blood flow simulation, medical device design, application of optimiza-
tion to large-scale fluid mechanics simulations, and application of engineering tools to
impact patient care in cardiovascular surgery and congenital heart disease.




INVITED SPEAKERS

Dr. Joshua Pfefer
Biomedical Research Engineer
Food and Drug Administration

Dr. Joshua Pfefer received his PhD in Biomedical Engineering from the University of
Texas at Austin in 1999, where he performed research on laser ablation, computa-
tional modeling and optical-thermal light-tissue interactions relevant to urology and
dermatology. He then spent a postdoctoral year at Harvard Medical School performing
research at Massachusetts General Hospital on endoscopic detection of gastrointestinal
cancers with laser-induced-fluorescence. In 2000, he joined FDA where he is currently a
Biomedical Research Engineer and leads the Optical Spectroscopy and Spectral Imag-
ing program. His group has performed Regulatory Science research on a wide variety
of topics in Biomedical Optics, including Optical Coherence Tomography, Photoacoustic
Imaging, Thermography, Fluorescence imaging and Oximetry. Currently, his lab’s ef-
forts are focused on phantom-based test methods and the effect of skin pigmentation
on optical device performance. Dr. Pfefer has published a total of over 90 journal arti-
cles and book chapters, and in 2018 he was named a Fellow of SPIE for contributions
to Biophotonics.

Dr. Karel Svoboda
Vice President and Executive Director
Allen Institute for Neural Dynamics

Karel Svoboda is the Vice President and Executive Director of the Allen Institute for
Neural Dynamics. Before joinig the Allen Institute, he was a Senior Group Leader at
HHMI's Janelia Research Campus. Svoboda'’s work is at the intersection of neuronal bio-
physicsand cognition. Hisgoalistoidentify core principles underlyinginformation process-
ing in mammalian neural circuits at the level of the whole brain. Svoboda has developed
several widely-used methods to interrogate neural structure and function in intact
brains. Notable contributions include microscopy methods to image synapses over
times of weeks in the intact brain during learning; engineered sensitive fluorescent pro-
tein sensors for noninvasive imaging of neural activity; microscopes with very large fields
of view that enable imaging multiple brain regions with single neuron resolution. Svobo-
da is an advocate for open and reproducible science. He is a founder of the Neurodata
Without Borders and Scanimage projects. Svoboda was born in Prague, then part of
Czechoslovakia, and grew up in West Germany. He graduated from Cornell University
with a BA in Physics (1988) and from Harvard University with a PhD in Biophysics (1994).
He was a member of technical staff at Bell Laboratories (until 1997) and a principal
investigator at Cold Spring Harbor Laboratory (until 2006). Svoboda was awarded the
Society for Neuroscience Young Investigator Award (2004) and the Brain Prize from the
Lundbeck Foundation (2015). He is a member of the National Academy of Sciences (USA).




INVITED SPEAKERS

Dr. C. Burcin Taner

Chair, Department of Transplant
Chair, Transplant Specialty Council
Professor of Surgery

Mayo Clinic

Burcin Taner, M.D., is a consultant and serves as chair for the Department of Trans-
plant at Mayo Clinic in Florida and as the Mayo Clinic Enterprise Director for Trans-
plant. Dr. Taner joined the staff of Mayo Clinic in 2007 and holds the academic rank
of Professor of Surgery. In this role he oversees all practice, research and education
activities of transplant programs at Mayo Clinic's 3 destination campuses. Dr. Taner
earned his M.D. at Hacettepe University Medical School, Ankara, Turkey. He completed
a residency and chief residency in surgery at Mayo Clinic. He subsequently
completed a fellowship in transplantation surgery, also at Mayo Clinic. Dr.
Taner's clinical interests are liver, kidney and pancreas transplantation; process
improvement; and resource utilization in transplant surgery. His research focuses on
liver transplant outcomes, ischemia reperfusion injury and early allograft dysfunction
after liver transplantation, and liver transplantation using donation after cardiac death
liver grafts. He consistently publishes in high-impact scientific journals and has held
reviewer responsibilities for prominent publications. In addition to his clinical
and research activities, Dr. Taner is active in education, and he has provided
mentorship to many research and surgical fellows, among others. Dr. Taner's
memberships  with  professional  organizations include the  American
Association for the Study of Liver Diseases, American Society of Transplant Surgeons,
American Society of Transplantation, and the International Liver Transplantation Society.

Dr. Piyumi Wijesekara
Postdoctoral Scientist
NASA Ames Research Center

Dr. Piyumi Wijesekara is a postdoctoral scientist in the Radiation Biophysics Laboratory,
Space Biosciences Research Branch at NASA Ames Research Center. She is a multidis-
ciplinary researcher with experience in tissue and organ engineering and regenerative
medicine. She received her B.S. in Bioengineering from the University of California San
Diego in 2015 and her M.S. and Ph.D. in Biomedical Engineering from Carnegie Mellon
University in 2017 and 2022, respectively. While pursuing her Ph.D. at Carnegie Mellon
University, she focused on stem cell and organ engineering, with a particular empha-
sis on lung engineering, to investigate human respiratory pathophysiology. Her main
research interest at NASA Ames Research Center includes developing technologically
advanced, high-throughput, and three-dimensional human tissue models for inves-
tigating the effects of spaceflight stressors, such as ionizing radiation, lunar regolith,
microgravity, and high CO2, on the human respiratory system with the eventual goal of
applying them to ensure the health and safety of astronauts during upcoming lunar and
Mars missions.




GOLD SPONSOR

United
= Therapeutics

IRA | O NN AT s el - N

At United Therapeutics, our vision and mission are one. We use
our enthusiasm, creativity, and persistence to innovate for the
unmet medical needs of our patients and to benefit our other stake-
holders. We are bold and unconventional. We have fun, we do good.
We are the first publicly-traded biotech or pharmaceutical company
to take the form of a public benefit corporation (PBC). Our public
benefit purpose is to provide a brighter future for patients through
the development of novel pharmaceutical therapies; and technolo-
gies that expand the availability of transplantable organs. You can
learn more about what it means to be a PBC here: unither.com/PBC




BRONZE SPONSORS

Captis Diagnostics is a Biotech Start-up founded in 2018. Captis
ﬁ -4 Diagnostics focuses on development and commercialization of cancer
% o research tools and clinical cancer diagnostic tests.

"' Mission: Captis Diagnostics’ mission is to commercialize innovative
' liquid biopsy technologies. The core competency is its rapid devel-
CAPTIS DIAGNOSTICS opment of nanomaterials and nanotechnologies for enriching the
circulating cancer biomarkers, such as extracellular vesicles (EVs) and
circulating tumor cells.

Vision: Captis Diagnostics’ groundbreaking EV-based liquid biopsy technology will enable cancer
researchers and clinicians to develop non-invasive cancer diagnostic tools and assays. The EV-based
diagnostic assays under development will enable medical oncologists and surgeons to achieve actionable
management for the treatment of solid tumors, which can significantly improve patient survival through
early cancer detection, guiding therapy selection, therapeutic monitoring, and recurrence detection.

ﬁ%’” _ AtFluidForm, we build human tissue. Our proprietary
r F L U I D F O R M technology, published in Science, is the first in the world to build
THE REGENERATIVE MEDICINE compaNy  Feplacement tissues and organs. We are transforming medicine
by building disease models to improve the probability of success
in drug discovery, and therapeutic tissue to treat disease.

We were founded in 2018 on the belief that the world needs breakthrough technologies led by creative
and passionate experts that help people lead better lives. Our mission is to integrate our breakthrough
innovations in 3D printing, computational and synthetic biology, Al and Machine learning, and advanced
materials science to develop human tissue that is indistinguishable from the real thing. Pursuing that goal
is a leadership team with a unique combination of experiences from the fields of Life Sciences and
Technology, and a broader team with deep domain expertise in hardware, software, biomedical
engineering, machine learning, materials science, and medicine.

@ Designing biomaterial approaches to improve patient
B I O M B Y X regenerative outcomes.

To revolutionize the healthcare industry, physicians, clinicians, and biomedical
professionals must find new ways to solve real-life medical challenges like organ
transplantation.

Now, in a new online Graduate Certificate in 3D Bioprinting & Biofabrication,

GRADUATE CERTIFICATE IN . . . . . . . . .
3D BIOPRINTING & professionals can learn fundamental skills in 3D bioprinting and biofabrication

BIOFABRICATION . . .
from the Carnegie Mellon researchers who invented the technique and the

platform for printing soft biological materials.




Pre-recorded Slide Presentations

101

Motor cortex separately encodes reward magnitude and
reward type

J. Wen, A. L. Smoulder, H. Miyata, S. Borgognon, P. Marino, A. P.
BatisTA, S. M. Chase; Carnegie Mellon University, University of
Pittsburgh

102

Exploring the dynamic mechanical interactions of
extruding cells and their neighbors: Do apoptotic cells
leave? or are they pushed?

Sommer Anjum, Llaran Turner, Youmna Atieh, George Eisenhoffer,
Lance; University of Pittsburgh, University of Texas, Anderson
Cancer Center

106

GAIT EEG Signal Classification using Machine Learning
Algorithm

Sivakumar R, Anirudh E R, Sai Viswanth Reddy Y, Rahul Soangra;
Vellore Institute of Technology (India), Chapman University

108

Injectable Polymer-Nanoparticle Hydrogels Enable
Macrophage-Targeted Drug Delivery for Local Immune
Modulation

Shreya S. Soni, Christopher B. Rodell; Drexel University

110

Injectable Granular Hydrogels Enable Avidity-Controlled
Biomolecule Delivery

Arielle M. D’Elia, Olivia L. Jones, Christopher B. Rodell;

Drexel University

111

Development and Characterization of a Geometrically-
Tunable Blood Shunt for Pediatric Heart Reconstruction
Akari J. Seiner, Elisabeth Posthill, Lindsay Hager,Victor Mishin,
Amy L. Throckmorton, Christopher B. Rodell; School of
Biomedical Engineering, Science and Health Systems, Drexel
University, Philadelphia, PA

112

Interactions between reward and task difficulty in M1
neural population activity

Hiroo Miyata, Adam L. Smoulder, Jingkai Wen, Simon Borgognon,
Patrick Marino, Aaron P. Batista, Steven M. Chase;

Carnegie Mellon University

113

Development of a protonic acid-doped polymer
nanoparticle based chemiresistive biosensor using a
diagnostic and prognostic biomarker in the cervicovaginal
fluid for the early detection of cervical cancer

Saisha Vinjamuri, Suma M.S, Jisha P,Vaishnavi A, Sruthi SS Kumar,
Aditi Prasad; BMSCE

114
On Limits of Mathematical Modeling in Biology
Pavel Loskot; ZJU-UIUC Institute

115

Development of a More Environmentally Friendly Silk
Fibroin Scaffold for Soft Tissue Applications

Nathan V. Roblin, Megan K. DeBari, Sandra L. Shefter, Erica lizuka,
Rosalyn D. Abbott; Carnegie Mellon University

116

Newly synthesized glycoprotein profiling to identify
molecular signatures of warm ischemic injury in donor lungs
Zihan Ling, Kentaro Noda, Brian L. Frey, Michael Hu, Shierly W.
Fok, Lloyd M. Smith, Pablo G. Sanchez, Xi Ren; Carnegie Mellon
University, University of Pittsburgh, University of Wisconsin

118

Biomimetic IGA neuron growth modeling with neurite
morphometric features and CNN-based prediction
Kuanren Qian, Ashlee S. Liao, Shixuan Gu, Victoria A.
Webster-Wood, Yongjie Jessica Zhang; Carnegie Mellon University,
University of Pittsburgh

119

Multi-probe imaging of the human lung to assess
mucociliary clearance and permeability

Tim Corcoran; University of Pittsburgh

120

Directed Stimulation of Endgenous Urinary Bladder Cells
Tissue Regeneration

Tiffany T. Sharma, Matthew I. Bury, Larry W. Wang,

Natalie J. Fuller, Arun K. Sharma; Northwestern University;

Lurie Children’s Hospital

121

Measuring 3D oxygen consumption by Saccharomyces
cerevisiae in FRESH bioprints

Ryan O’Connell, Mark Tseytlin; West Virginia University

122

Non-Contact Measurement of SpO2 and Blood Pressure
using Facial Videos

Arulselvi R, Vijay Jeyakumar; Sri Sivasubramaniya Nadar College of
Engineering (India)

123

A Case Study: Developing an Al-Friendly Policy for
Biomedical Engineering Courses

Loay Al-Zube; University of Mount Union

124

Effects of disrupting the blood-brain barrier in the
marmoset monkey on parenchymal inflammation,
behavior, and functional connectivity

Isabela Zimmerman Rollin, T. Vincenza Parks, Diego Szuzupak,
Sang-Ho Choi, David J. Schaeffer; University of Pittsburgh

125

The Vascularization of Engineered Tissues with 3D Ice
Printing Technology & a Medium Perfusion Device

Dr. Philip R. LeDuc, Akash Garg, Sophie Clarke;

Carnegie Mellon University



126

Imaging Alzheimer’s disease biomarkers in genetically
engineered marmosets expressing PSEN1 mutations using
11C-PiB and 18F-FDG positron emission tomography

Sarah K. A. Pell, Leila Letica, Diego Szczupak, Jung Eun Park, Gregg
E. Homanics, Peter L. Strick, Gregory W. Carter, Stacey J. Sukoff
Rizzo, David J. Schaeffer, Afonso C. Silva; University of Pittsburgh

127

Cardiac Phase Effect on Auditory Evoked Potentials
Liyuan Ma, Alexander Jian Pei,Barbara G. Shinn-Cunningham,
Jana M. Kainerstorfer; Carnegie Mellon University

128

All together or to each their own; lamina cribrosa
astrocyte span as a potential enabler of cross-pore
communication

Susannah Waxman, lan A. Sigal; University of Pittsburgh

129

Elucidating Oxygen-Dependent Crosstalk in Human
Cardiac Fibroblasts Using “Infarction on a Chip”
Microfluidic Devices from 3D Printed Templates

Natalie N. Khalil, Megan L. Rexius-Hall, Sean S. Escopete, Maryann
Xu, Kaelyn Takamoto, Austin Kellogg, Sarah J. Parker, Megan L.
McCain; Laboratory for Living Systems Engineering, Smidt Heart
Institute, Keck School of Medicine of USC

130

Lung alveoli-on-chip system to study the biological effect
of nano-sized coal mine dust

Jaewon Choi, Siyang Zheng; Carnegie Mellon University

131

Nanomaterial-Enabled Optical Modulation of

Neural Activity

Yinggiao Wang, Daniel Ranke, Jane Hartung, Adam Goad,
Michael Gold, Yury Gogotsi, Tzahi Cohen-Karni; Carnegie Mellon
University, University of Pittsburgh, Drexel University

132

An assay for measuring water permeability of
mammalian cells

Katherine Flannery, Raegan Gouker, Melikhan Tanyeri;
Duquesne University

134

The Influence of Extracellular Matrix Properties on
Brain-Tropic Metastatic Breast Cancer Fate

Sam Freeman, John H. Slater; University of Delaware

135

Bio-inspired electrical stimulation and EMG recording
for the next frontier of wound healing

Samuel Gershanok, Rifeng Jin, Raghav Garg, Mehrdad Javidi,
Douglas Weber, Stephen Badylak, Bryan Brown, Peng Jiang,
Jonathan Rivnay, Tzahi Cohen-Karni; Carnegie Mellon University,
University of Pittsburgh, Cleveland State University,
Northwestern University

136

Controlled On-site Electrocatalytic Oxygenation for
Implantable Cell Therapies

Inkyu Lee, A. Surendran, S. Fleury, I. Gimino, C. Fell, A. Curtiss,

D. Shiwarski, O. El Sayed, S. Jo, B. Rothrock, A. Singh Mehta, S.
John, Y. Wang, A. Sipe, X. Ji, G. Nikiforidis, . Hester, D. J. Weber, O.
Veiseh, J. Rivnay, T. Cohen-Karni; Carnegie Mellon University

137

Optimization of peptide-nanogel delivery system for
targeted macrophage Immunotherapy

Danuta Radyna, Rana Ajeeb, John R. Clegg; Stephenson School of
Biomedical Engineering, Stephenson Cancer Center, Harold Hamm
Diabetes Center, University of Oklahoma

138

Gecko Adhesion Based Sea Star Crawler Robot

Sampada Acharya, Peter Roberts, Tejas Rane, Raghav Singhal,
Peize Hong, Viraj Ranade, Carmel Majidi, Victoria Webster-Wood,
B. Reeja-jayan; Carnegie Mellon University

139

Identifying inflammation and remission associated gene
signatures in inflammatory bowel disease patients
Danielle Pitlor, Rhonda M. Brand, Beverley A. Moore, Marc
Schwartz, Randall E. Brand, Shikhar Uttam,; University of Pittsburgh,
Magee-Womens Research Institute and Foundation, B.A. Moore
Pharmaceutical Consulting, LLC, UPMC Hillman Cancer Center

140

Effects of the Cell-Matrix Interactions on Extracellular
Vesicle Size Distribution

Sophia Ribeiro, Josiah Garan, Lucia Morales, ltzel Hernandez,
Steven Santana; Harvey Mudd College

141

Designing and Evaluating a 3D Bioprinter

Arya Mididaddi, Alex Martin, Clayson Briggs, Talia Wigder, and
Steven Santana as the corresponding author; Harvey Mudd College

142

The Enderstruder: An accessible open-source syringe
extruder compatible with Ender series 3D printers
Angel A. Rodriguez, Sabrina C. Woodward, Domenic J. Cordova,
Cody O. Crosby; Southwestern University, The University of
Oklahoma, The University of Texas at Austin

143

Injury Assessment in Archery using Motion Tracking
Technique and Ergonomics Analysis

Zainab Al Tamimi, Irati Arzalluz, Davide Piovesan, Xiaoxu Ji;
Gannon University

144

Bioprinting PLGA nanoparticle-laden biomaterial inks for
delivery of therapeutics via intrathecal Injection

Sabrina Woodward, Noor Nazeer, Gabriela N. Hislop, Kristie
Cheng, Noah Pyles, Rana Ajeeb, John R. Clegg, Cody Crosby;
Southwestern University, The University of Oklahoma,

The University of Texas at Austin, The University of Oklahoma,
The University of Texas at Austin



145

Mesothelial-lined Microfluidic Model for Studying Ovarian
Cancer Metastasis

Dorota Jazwinska, Saanika Mahashetty, loannis Zervantonakis;
UPMC Hillman Cancer Center, University of Pittsburgh,

University of Maryland

146

Gamma Stimulation using Chronic Microelectrodes
Modulates Glial Response in the 6-OHDA Rat
Parkinson’s Model

Emily Boltcreed, Maeryn Erdheim, George McConnell;
Stevens Institute of Technology

147

3D Printing Lipid Laden Tissue for Adipose Tissue
Engineering and Reconstructive Medicine

“Lindsey Huff, Brian Coffin, Neeha Arun, Giselle Obergfell,
Adam Feinberg, Rosalyn Abbott; Carnegie Mellon University

148

Injectable Hydrogels that Locally Strengthen Bones
Prone to Fragility Fractures

Stacy A. Love, Mackenzie C. Sozio, Katherine E. Byrne, Tae Won
B. Kim, Sebastidn L. Vega; Rowan University, Cooper University
Hospital, Georgia Institute of Technology, Cooper Medical School
of Rowan University

149

Combining electroencephalography and diffuse optical
tomography enhances spatiotemporal resolution of
reconstructed neuronal activity in auditory cortex
Yutian Qin, Jingyi Wu, Eli Bulger, Barbara Shinn-Cunningham,
Jana Kainerstorfer; Carnegie Mellon University

150

Micro Needle Patch for Sampling Interstitial Fluid

Shivangi Pandey, Monica V, Arun Karthick S, Sri Sivasubramaniya;
Nadar College of Engineering (India)

151

Low-Cost, Portable Bipap Machine

Farjana Rahman, Ahana Jyoti Ahmed, Zarin Subah, Tanjila
Hossain Tamanna; Bangladesh University of Engineering and
Technology

152

Effective Pedagogical Methods for Teaching Biomedical
Engineering Capstone Design Courses

Loay Al-Zube; University of Mount Union

153

Quantifying Striatum-SNc Projection Degradation in a
6-OHDA Rat Parkinson'’s Disease Model

Maeryn Erdheim, Emily Boltcreed, George McConnell;
Stevens Institute of Technology

154

Neural Mechanisms of Spatial Release from Masking in
Vocoded and Natural Environments

Benjamin N. Richardson, Jana M. Kainerstorfer, Barbara G.
Shinn-Cunningham, Chrisopher A. Brown, Carnegie Mellon
University, University of Pittsburgh

156

Crossmodal Binding in Speech Selective Attention
Maanasa Guru Adimurthy, Benjamin Richardson, Jana
Kainerstorfer, Barbara Shinn-Cunningham, Christopher A.Brown,
Carnegie Mellon University, University of Pittsburgh

157

Coming into Focus: PixCell as a Novel Automated Software
for Adipocyte and Lipid Tracing in Imnmunofluorescent
Images

Tal Dassau, Elizabeth K. Johnston, Nickia A. Muraskin, Rosalyn D.
Abbott, Carnegie Mellon University

158

Multi-Structural Fibril-Reinforced Poro-Hyperelastic
(MSFPH) Finite Element Modeling Approach for Advanced
Understanding of Articular Cartilage Pathomechanics
Md Saiful Islam, Tanvir R. Faisal; University of Louisiana at
Lafayette

159

Development of a 3D HEPG2-laden Liver-mimicking tissue
model using FRESH bioprinting

Margaret Cruz, Ali Adib, Adam Feinberg; Carnegie Mellon University

160

Innovative non-invasive Dengue Vital monitoring:
Advancing patient care & safety

Anisha Fairooz Borsha, Srija Sarkar Anannya, Fabliha Noshin;
Bangladesh University of Engineering and Technology

161

Algorithmic Bias in Pulse Oximetry Due to Signal-to-Noise
Ratio

Jiaming Cao; Neil Mehta; Jingyi Wu; Sossena Wood;

Jana Kainerstorfer; Pulkit Grover; University of Birmingham,
Carnegie Mellon University

162

Polymeric Microneedles for minimally invasive aspiration
of interstitial fluid to determine biomolecules.

Shreya Chauhan, V Vamsi Krishna Venuganti; Birla Institute of
Technology and Science (India)

163

Engineering Transmembrane Extracellular Ligand Di-
merization Actuator (ELDA) Receptors Activated by Peptide
Ligands

Matthias Recktenwald, James MacAulay, Sebastian L. Vega,

Rowan University

164

Low intensity pulsed ultrasound improves tissue recovery
after implantation of intracortical microelectrode for brain
computer interfaces

Fan Li, Jazlyn Gallego, Natasha N Tirko, Jenna Greaser, Derek
Bashe, Rudra Patel, Eric Shaker, Grace E Van Valkenburgh, Steven
Wellman, Kevin Stieger, Keying Chen, Camila Garcia, Adam Forrest,
Chris Hughes, Naofumi Suematsu, Vanshika Singh, Guangfeng
Zhang, Kyle W. Gheres, Roger Bagwell, Maureen Mulvihill, Takashi
D.Y. Kozai; University of Pittsburgh, Washington University in St.
Louis, Columbia University



165

Wound state diagnosis by flexible and multiplexed nitric
oxide sensor array

Liyang Wang, Yinggiao Wang, Mabel Bartlett, Gaurav Bal-
akrishnan, Samuel Gershanok, Daniel San Roman, Clint Skillen,
Mangesh Kulkarni, Stephen Badylak, Bryan Brown, & Tzahi
Cohen-Karni; Carnegie Mellon University, University of Pittsburgh

166

Long term Electrophysiological and Metabolic Evaluation
of DNA Damaged Cardiac Tissues

Mabel Bartlett, Sara Gibson, Zoe Jacobs, Aditi Gurkar,

Tzahi Cohen-Karni; Carnegie Mellon University,

University of Pittsburgh

167

Sonoreperfusion with Fibrin-Targeted Phase Shift Micro-
bubbles for the Treatment of Microvascular Obstruction
Soheb Anwar Mohammed, Muhammad Wahab Amjad, Xucai
Chen, Dillon Hanrahan, Evan Unger, Emmanuelle MEUILLET, John
Pacella; University of Pittsburgh, Microvascular Therapeutics,

168

Engineering a human in vitro steatosis model to screen
defatting reagents.

Elizabeth K. Johnston, Liu Yang, Keith E. Cook, Burcin C. Taner,
Rosalyn D. Abbott; Carnegie Mellon University, Mayo Clinic

169

Tunable Nanomaterials for Near-Infrared Optoelectronic
Neural Stimulation

Daniel Ranke, Yinggiao Wang, Benjamin Chacon, Yury Gogotsi,
Tzahi Cohen-Karni; Carnegie Mellon University, Drexel University

170

In Vitro experiment investigation to reduce mechanical
motion artifacts in electrocardiogram-free thermal strain
imaging

Ran Wei, Zhiyu Sheng, Kang Kim; University of Pittsburgh

171

Structural and mechanical evaluation of three common
decellularization methods on full-thickness porcine
vagina

Morgan Egnot, Marrisa Therriault, Nisha Shetty, Bryan Brown,
Pamela Moalli; Magee-Women'’s Research Institute, University
of Pittsburgh

172

Development of A Probiotic Formulation for Targeted
Delivery Using Nanocultures

Nader Rezazadeh and Tagbo H. R. Niepa;

Carnegie Mellon University, Pittsburgh

173
Body Tissues Affect Lung Nodule Malignancy and Growth
Lucas Pu, David Wilson, Rajeev Dhupar; University of Pittsburgh

172

Development of A Probiotic Formulation for Targeted
Delivery Using Nanocultures

Nader Rezazadeh and Tagbo H. R. Niepa; Carnegie Mellon University

174

Engineering Extracellular Vesicles as Therapeutic Delivery
Vehicles for Type 1 Diabetes

Jeannie Lam, Vasudha Nimmagadda, Masako Harada;

Michigan State University

175

Exploring the Impact of Cellular Iron Content on
Glioblastoma Cell Migration using Granular Hydrogel
Scaffolds

Sina Kheirabadi, Ganesh Shenoy, James R. Connor, Amir Sheikhi,
The Pennsylvania State University, Penn State College of Medicine

176

Self-adjustable and Breathable Lower Limb
Prosthetic Liner

Andrea Moore, Ezekiel Bibbo, and Shlok Ven;
University of Pittsburgh

177

Evaluation of Selective Factor Xa Inhibition for Artificial
Surface Induced Coagulation in an Ovine Venovenous
ECMO Model

Yeahwa Hong, Umar Nasim, Helen M. Scala, Adel Akhavanmalay-
eri, Suji Shin, Kelly R. Strong, Patrick . lyasele, Abigail E. Gredell,
Rachel E. Shockley, Konstantinos T. Bogiantzis, Keith E. Cook;
Carnegie Mellon University, Drexel University

178
Prosthetic arm using EMG signals
Ananth Raviraj Udupa, Dr Uttara M Kumari; IETE

179

Design of polymer-based intracortical microelectrode
array for unaided and buckling-resistant insertion into
the brain

May Yoon Pwint, Xinyan Tracy Cui; University of Pittsburgh

181

Cardioprotective Efficacy of Ultrasound-Targeted
Nitro-Fatty Acid Microbubbles (NFABs) in Rat Myocardial
Ischemia-Reperfusion Injury Model

Muhammad Wahab Amjad, Soheb Anwar Mohammed, Xucai
Chen, Terry O. Matsunaga, Bruce A. Freeman, MarcoFazzari,
John J. Pacella; University of Pittsburgh, University of Arizona

182

Modeling the contributions of stability strategies
in perturbed walking

Michelle J. Karabin, Mark S. Redfern, Hartmut Geyer;
University of Pittsburgh, Carnegie Mellon University

183

Air-jetting based bioprinting of alginate micro-droplets
for human stem cell encapsulation

Elyse Barnes, Mirabella Stump, Miranda Poklar, Maria Luiza
Hermann, Ipsita Banerjee, Kimberly Williams, Bin Yang;
Duquesne University, University of Pittsburgh

184

Design and Optimization of Self-assembled Sodium
Alginate Nanocarriers for Simultaneous Treatment of
Ocular Infection and Inflammation

Nondita Datta, Ishtiaque Anwar, M. Tarik Arafat; Bangladesh
University of Engineering and Technology (Bangladesh)



185

Evaluation of Extracellular Vesicle Supplemented Organ
Storage Strategies using Precision Cut Tissue Slices as a
3D Model

Bingda Li, Phil Campbell; Carnegie Mellon University

186

On the rank of left coronary artery geometrical features
influencing atherosclerosis - A design of experiment study
Syed Muiz Sadat Yashfe, Adiba Ashrafee, Md Tariqul Islam, M G
Azam, M Tarik Arafat; Bangladesh University of Engineering and
Technology, National Institute of Cardiovascular Diseases, Sheikh
Hasina National Institute of Burn & Plastic Surgery

187

CD2's Regulation of Cellular Cytotoxicity Mediated by
Natural Killer Cells

Alexandra Locke, Michael Medlyn, Easton Maeder, Daniel
Billadeau Ph.D.; Carnegie Mellon University, Mayo Clinic Graduate
School of Biomedlical Sciences

188

Fusogen and Targeting Moiety Co-Functionlized
Cell-Derived Nanovesicles

Yundi Chen, Md Mofizur Rahman, Yuan Wan;
Binghamton University

189

Cytotoxicity and Proliferative Effect of Liposome Nitric
Oxide (NO) Conjugate on the Human Fibroblast Cells.
Sarah Majin, Chika Okwuogori, Pratima Poudel, Betelihem Fre,
Jonathan Ogbole, Romario Pusey, and Kagya Amoako;
University of New Haven

190

Optic Nerve Head Shear Stress in Relation to Eye’s
Physiological Parameters and Material Properties:
A Comprehensive Study.

Pritom Saha, Ishtiaque Anwar, Muhammad Tarik Arafat;
Bangladesh University of Engineering and Technology,
Bangladesh Eye Hospital

191

A Systematic Study on the Effects of Plaque and Vessel
Morphological Characteristics on Plaque Vulnerability

Kabbo, M G Azam, Tarik; Bangladesh University of Engineering
and Technology, National Institute of Cardiovascular Diseases
(Bangladesh)

193

Antimicrobial Peptide Incorporation on Novel PCL/Sodium
Alginate Fibers to Prevent Surgical Site Infection

Taufiq Hasan Aneem, Saumitra Chakravarty, M Tarik Arafat;
Bangladesh University of Engineering and Technology,
Bangabandhu Sheikh Mujib Medical University (Bangladesh)

194

Preparation and evaluation of highly efficient
polysaccharide-based antibacterial microcomposite for
rapid hemostasis

Lamiya Hassan Tithy, M Tarik Arafat; Bangladesh University of
Engineering and Technology (Bangladesh)

195

Evaluation of a Highly Biocompatible Oxygenator in an
Ovine Venovenous ECMO Model with No Systemic
Anticoagulation.

Umar Nasim, Yeahwa Hong, Helen Scala, Adel Akhavanmalay-

eri, Kelly Strong, Patrick lyasele, Rachel Shockley, Konstantinos
Bogiantzis, Abigail Gredell, Grace Benkart, Keith Cook; Bangladesh
University of Engineering and Technology (Bangladesh)

196

Polysaccharide based nanoemulgel as a controlled topical
delivery vehicle of antibiotics

Khadijatul Kobra, M Tarik Arafat; Bangladesh University of
Engineering and Technology (Bangladesh)

197

Reward and task difficulty drive distinct behavioral
changes in monkeys performing a challenging
sensorimotor task

Adithya Narayan Chandrasekaran, Adam Smoulder, Megan Mc-
Donnell, Chris Ki, Jingkai Wen, Hiroo Miyata, Patrick Marino,
Simon Borgognon, Byron Yu, Aaron Batista*, Matthew Smith¥,
Steve Chase*; University of Pittsburgh, Carnegie Mellon University

200

Point-of-Care Ultrasound Estimation of Right Atrial
Pressure Predicts Early Readmission in Patients With
Acute Decompensated Heart Failure

Oluwatosin Aluko, Michael Knapp, Himal Chapagain M.D., Faizan
Faizee M.D., Aleesha Kainat M.D., Marc Simon M.D., John Pacella
M.D; University of Pittsburgh School of Medlicine, UCSF School

of Medicine

201

Patient-Specific Computational Modeling of Cerebral
Blood Flow in Adults with Sickle Cell Disease

Lara Abdelmohsen, Anyssa Oden, Tamer Ibrahim, Enrivo Novelli,
Sossena Wood, Noelia Grande Gutiérrez;

Carnegie Mellon University

202

Laser-Induced Graphene as a Catalyst in Localized
Oxygen Production for Wound Healing

lan Gimino, Inkyu Lee, Tzahi Cohen-Karni;

Carnegie Mellon University

203

Enhancing Urinary Bladder Matrix and Collagen Type |
Bioink for Volumetric Muscle Loss Repair Through
Rheology and Printability Optimization

Carlos Gatti, Anne Behre, Caner Dikyol, Adam W. Feinberg;
Carnegie Mellon University

204

Light-Pipe FRESH 3D Bioprinting for Engineering
Mechanical Heterogeneity of Tissue Scaffolds

Caner Dikyol, Maria A. Stang, Durva Naik, Adam W. Feinberg;
Carnegie Mellon University

205

Single Track Location Placental Elastography reveal
Viscoelastic Signatures ex-vivo

Siladitya Khan, Soumya Goswami, Stefanie Hollenbach, Fan Feng,
Stephen A McAleavey; University of Rochester



206

Pulsed Terahertz Time Domain Spectroscopy for
Monitoring the Treatment Efficacy of Pancreatic Ductal
Adenocarcinoma (PDAC)

Debamitra Chakraborty, Bradley N Mills, Jing Cheng,

Ivan Komissarov, Scott Gerber,Roman Sobolewski;

University of Rochester

207

Study of Navier-Stokes Informed Neural Networks to Pre-
dict Wall Shear Stress on Left Coronary Artery

Angkon Biswas, Dr. M. G. Azam, Dr. M Trik Arafat; Bangladesh
University of Engineering and Technology, National Institute of
Cardiovascular Diseases (Bangladesh)

208

Engineering Cell Aggregate Compaction Using
Multimaterial Fresh 3D Bioprinting

Samuel P. Moss, Brian D. Coffin, Prof. Adam W. Feinber;
Carnegie Mellon University

209

Sickle cell disease subtype and sex analysis of diffusion
metrics on 7T MRI

Elizabeth Meinert-Spyker, Tales S. Santini, Sharadhi Umesh
Bharadwaj, Enrico M. Novelli, Tamer S. Ibrahim, Sossena Wood;
Carnegie Mellon University, University of Pittsburgh

210

Computational Biomechanics in the Advancement of
Transcatheter Aortic Valve Replacement Technology
Symon Reza, Brandon Kovarovic, Danny Bluestein;

Stony Brook University

213

Generation of an artificial thymus from iPSCs to study
human T cell development

Catherine McCormick, Wen Liu, Ravikumar K., Miranda Poklar,
Carl Engman, Haonan Guan, Sefali Patel, Ipsita Banerjee and Yong
Fan; Allegheny Health Network, University of Pittsburgh

214

Development of responsive element luciferase probes to
measure real-time macrophage polarization

Shiyuan Zheng, Yi-Hsuan Chiang, Elizabeth Wayne;

Carnegie Mellon University




BME Academic Programs at CMU

Carnegie Mellon University

CMU BME Research Areas:

= Biomaterials & Nanotechnology

m Cardiopulmonary Engineering

Cell & Tissue Engineering
Computational Biomedical Engineering
Medical Devices & Robotics

Neural Engineering

Graduate Programs Overview
Ph.D. Program

The Ph.D. program is designed to nurture the next
generation of leaders in biomedical engineering for the
university and industry. Flexible degree requirements
allow the student to balance breadth and depth, and to

develop a research plan best suited to his/her career goal.

Ph.D. students start thesis research soon after matricu-
lation. A rigorous review system monitors the progress
to facilitate timely completion in 4-5 years for students
without an M.S. degree, and in as short as 3 years for
students with a relevant M.S. degree. All Ph.D. students
are supported with full financial aid that covers tuition
and stipend. The Department also participates in a joint
M.D.-Ph.D. Program with the University of Pittsburgh
School of Medicine.

M.S. Program

The M.S. program, built upon the interdisciplinary,
collaborative culture of Carnegie Mellon University,
provides an ideal opportunity for career advancement
in biomedical engineering or transitions from other
disciplines into biomedical engineering.

The large degree of flexibility and a wide choice of re-
search advisors allow M.S. education to be tailored
according to the student’s professional goals, from R&D
in biotechnology, healthcare, to university faculty.
Students may choose be-
tween the traditional BME
M.S. - Research program and
the accelerated BME M.S.

- Applied Study program.

If choosing the BME M.S. -
Applied Study program, a
practicum course can provide
opportunities for clinical
exposure at local hospitals.

It may also be combined with programs in Engineering &
Technology Innovation Management to form a dual M.S.
program. Students wishing to enter Carnegie Mellon’s
Ph.D. program in Biomedical Engineering must reapply
and compete with the general pool of Ph.D. applicants.

M.S. Program students
may choose between
the traditional BME

M.S. - Research and
the accelerated BME
M.S. - Applied Study.

Undergraduate Programs Overview

Major in Biomedical Engineering

Biomedical engineering education at Carnegie Melon
University reflects the belief that a top biomedical
engineer must be deeply trained in both a traditional
engineering practice and biomedical sciences. The unique

additional major program leverages extensive collabora-
tions with sister departments in the College of Engineer-
ing and with major medical institutions in Pittsburgh.

This collaborative approach, combined with a rigorous
engineering education, confers unique depth and breadth
to the education of Biomedical Engineering graduates.

Online Graduate Certificate in
3D Bioprinting & Biofabrication

This program’s unique, credit-bearing, transcripted
curriculum teaches the fundamentals of fabricating 3D
tissues, so you can bring actionable knowledge back to
your organization. The Certificate is offered online to
allow physicians and other biomedical professionals to
fit this cutting-edge program into their busy professional
lives. Live, weekly, online classes are held in the evening
and complemented by videos and activities that you will
complete on your own time, at your own pace. In addi-
tion, you will have the opportunity to attend an optional,
on-campus, week-long lab session over the summer to
immerse yourself in the techniques and collaborate with
other like-minded professionals. When you finish the
certificate program, you will have the information and
tools needed to create structurally complex 3D tissues.
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