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Explore Frontiers in
Biomedical Engineering!

The Carnegie Mellon Forum on Biomedical Engineering
provides a platform for discussions and identification of grand
challenges and frontiers in biomedical engineering research,
education, and translation.

This year’s forum will feature keynote talks from
world-leading researchers, a DEI panel discussing
current research and educational topics, and pre-
recorded slide presentations covering the frontiers
of biomedical engineering. The competition is open
to students, postdocs or fellows who present their
research in any area interfacing engineering with
medicine and health.
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Program ‘

Friday, September 17
Carnegie Mellon Forum on Biomedical Engineering

Please register to gain access to the virtual meeting

09:00 - 09:05 AM

Welcome Remarks

William H. Sanders

William D. and Nancy W. Strecker Dean
College of Engineering

Carnegie Mellon University

09:05 - 09:20 AM

Biomedical Engineering at Carnegie Mellon

Keith Cook, PhD
Professor and Interim Department Head of Biomedical Engineering
Carnegie Mellon University

Jana Kainerstorfer, PhD
Associate Professor
Biomedical Engineering
Carnegie Mellon University

09:20 - 09:50 AM

Keynote: Following Nature’s Lead: Designing Biomaterials for Nerve Injury

Shelly Sakiyama-Elbert, PhD

Fletcher Stuckey Pratt Chair in Engineering, Cockrell Family Chair for
Departmental Leadership #1

Department of Biomedical Engineering

The University of Texas at Austin

Moderator:

Adam Feinberg, PhD

Arthur Hamerschlag Career Development Professor
Biomedical Engineering and Materials Science & Engineering
Carnegie Mellon University

09:50 - 10:20 AM

Keynote: Ex Vivo Lung Perfusion Business Case

Richard Pietroski
President of Lung Bioengineering
United Therapeutics Corporation

Moderator:

Charlie Ren, PhD

Assistant Professor
Biomedical Engineering
Carnegie Mellon University

10:20 - 10:30

BREAK

10:30 - 11:00 AM

Keynote: Skin-inspired Organic Bioelectronics

Zhenan Bao, PhD

K.K. Lee Professor and Chair of Chemical Engineering
Professor of Chemistry, Materials Science and Engineering
Stanford University

Moderator:

Christopher Bettinger, PhD

Professor Biomedical Engineering and Materials Science & Engineering
Carnegie Mellon University
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Progra M continued

11:00 - 11:30 AM

Keynote: Non-Invasive Brain Imaging With Near-Infrared Light -
From Dolphins to Humans

Jana Kainerstorfer, PhD
Associate Professor of Biomedical Engineering
Carnegie Mellon University

Moderator:

Sossena Wood, PhD
Special Faculty

Biomedical Engineering
Carnegie Mellon University

11:30 - 12:00 PM

Keynote: Reconnecting the Hand and Arm to the Brain (ReHAB):
BCI Control of Upper Limb FES

Robert Kirsch, PhD
Allen H. and Constance T. Ford Professor and Chair of Biomedical Engineering
Case Western Reserve University

Moderator:

Steve Chase, PhD

Professor

Biomedical Engineering and Carnegie Mellon Neuroscience Institute
Carnegie Mellon University

12:00 - 1:00 PM

LUNCH BREAK

1:00 - 2:15 PM BME Education Panel Discussion
Kelly Stevens, PhD
Assistant Professor in the Department of Bioengineering,
Department of Laboratory Medicine and Pathology,
University of Washington
Talk Title: Why Funding Black Scientists Will Help Us All
Stephani Page, PhD
ARC Network Community Engagement Manager, WEPAN - Women in Engineering
ProActive Network
Talk Title: Applying DEI as Frameworks For All You Do
Steven Abramowitch, PhD
Associate Professor in the Department of Bioengineering, Clinical and Translational
Science Institute, University of Pittsburgh
Talk Title: Growing Through Differences
Moderator:
Alaine Allen
Associate Dean for Diversity, Equity, and Inclusion
College of Engineering
Carnegie Mellon University

2:15 - 4:45 PM Pre-recorded Slide Presentations

4:45 - 5:00 PM Announcement of Awards




Carnegie Mellon University

Steven Abramowitch
Professor

Department of Bioengineering
University of Pittsburgh

Steven D. Abramowitch is a Professor of bioengineering and William K. Whiteford faculty fellow at
the University of Pittsburgh Swanson School of Engineering. He is nationally and internationally rec-
ognized as a leader for his work on biomechanics related to female pelvic health, generating more
than $10M in research funding and publishing more than 75 peer reviewed journal articles that have
been collectively cited over 5500 times. Dr. Abramowitch has also received a number of accolades
for his work focused on diversity, equity, and inclusion (DEI). He is the co-PI of two major NSF grants
creating opportunities and changing environments to ensure the success of underrepresented and
underserved students in Engineering at both the undergraduate and graduate levels. His STRIVE
program has received the highest award at the University of Pittsburgh for work related to DEI. In
addition, Dr. Abramowitch was recognized by the Biomedical Engineering Society with their highest
award related to the DEIl in 2019. Dr. Abramowitch received his BS (Applied Mathematics, 1998) and
PhD (Bioengineering, 2004) degrees from the University of Pittsburgh. He joined the Department of
Bioengineering at the University of Pittsburgh as a Research Assistant Professor in 2004 and was
promoted to the rank of Assistant Professor in 2007, to the rank of Associate Professor (with Tenure)
in 2015, and the rank of Professor in 2021. He was appointed as a William Kepler Whiteford Faculty
Fellow in 2016.

Dr. Zhenan Bao

Professor and Chair

Department of Chemical Engineering
Stanford University

Zhenan Bao joined Stanford University in 2004. She is currently a K.K. Lee Professor in Chemical
Engineering, and with courtesy appointments in Chemistry and Material Science and Engineering.
She is the Department Chair of Chemical Engineering from 2018. She is a member of the National
Academy of Engineering, the American Academy of Arts and Sciences and the National Academy of
Inventors. She founded the Stanford Wearable Electronics Initiative (€WEAR) and is the current fac-
ulty director. She is also an affiliated faculty member of Precourt Institute, Woods Institute, ChEM-H
and Bio-X. Professor Bao currently has more than 600 refereed publications and more than 65 US
patents. She is Fellow of AAAS, ACS, MRS, SPIE, ACS POLY and ACS PMSE. She was a recipient of the
MRS Mid-Career Award in 2021, ACS Central Science Disruptor and Innovator Prize in 2020, ACS
Gibbs Medal in 2020, the Wilhelm Exner Medal from the Austrian Federal Minister of Science in 2018,
the L'Oreal UNESCO Women in Science Award North America Laureate in 2017. She was awarded
the ACS Applied Polymer Science Award in 2017, ACS Creative Polymer Chemistry Award in 2013 ACS
Cope Scholar Award in 2011, and was selected by Phoenix TV, China as 2010 Most influential Chinese
in the World-Science and Technology Category. She is a recipient of the Royal Society of Chemistry
Beilby Medal and Prize in 2009, IUPAC Creativity in Applied Polymer Science Prize in 2008, American
Chemical Society Team Innovation Award 2001, R&D 100 Award, and R&D Magazine Editors Choice
Best of the Best new technology for 2001. She has been selected in 2002 by the American Chemical
Society Women Chemists Committee as one of the twelve Outstanding Young Woman Scientist who
is expected to make a substantial impact in chemistry during this century. She was also selected by
MIT Technology Review magazine in 2003 as one of the top 100 young innovators for this century.
She has been selected as one of the recipients of Stanford Terman Fellow and has been appointed
as the Robert Noyce Faculty Scholar, Finmeccanica Faculty Scholar and David Filo and Jerry Yang
Faculty Scholar.




Keith Cook

Professor and Interim Department Head
Department of Biomedical Engineering
Carnegie Mellon University

Dr. Cook is a Professor and Interim Department Head of Biomedical Engineering at Carnegie Mellon
University, where he also serves as the Director of the Bioengineered Organs Initiative. Dr. Cook’s
research focuses on the application of biomedical engineering to the treatment of lung disease. His
primary research focus is the development of permanent replacement lungs for destination therapy.
This work extends into many different research areas, including 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 lung biofabrication, right ventricular function modeling, and pulmonary drug deliv-
ery using perfluorocarbon emulsions. Dr. Cook is a fellow of the American Institute for Medical and
Biological Engineering (AIMBE).

Jana Kainerstorfer

Associate Professor

Department of Biomedical Engineering
Carnegie Mellon University

Jana Kainerstorfer is an Associate Professor of Biomedical Engineering at Carnegie Mellon University
and holds courtesy appointments in the Neuroscience Institute and Electrical & Computer Engineer-
ing. Her lab’s research is focused on developing noninvasive optical imaging methods for disease
detection and/or treatment monitoring, with an emphasis on diffuse optical imaging. She serves on
program committees at national and international conferences (including the SPIE Photonics West
as well as OSA Topical Meetings) and served as Program Chair for the OSA Biophotonics Congress:
Optical Tomography and Spectroscopy in 2020. She further is an associate editor for Journal of Bio-
medical Optics (SPIE), served as associated editor for IEEE Transactions on Biomedical Engineering,
as a guest editor for Opportunities in Neurophotonics in APL Photonics, and as editor for the Virtual
Journal of Biomedical Optics (a journal of the Optical Society of America). She got elected as a senior
member of the Optical Society of America. Her research has been funded by AHA, NIH, ONR, DARPA,
and the Air Force, including the NIH R21 Trailblazer as well as AHA Scientist Development Grant.




Robert Kirsch

Allen H. and Constance T. Ford Professor and Chair
Department of Biomedical Engineering

Case Western Reserve University

Dr. Robert F. Kirsch is the Allen H. and Constance T. Ford Professor and Chair of Biomedical Engineer-
ing at Case Western Reserve University and the Executive Director of the Department of Veterans Af-
fairs Rehabilitation Research and Development Service “Center for Functional Electrical Stimulation”.
He is the Principal Investigator of the Case-Coulter Translational Research partnership, a Fellow of
the American Institute for Medical and Biological Engineering (AIMBE), the Chair of the national BME
Council of Chairs (2017), the co-Director of a NIBIB T32 training grant, and a member of advisory
boards for a number of biomedical engineering departments, research centers, and training grants
across the US and internationally. His research focuses on the restoration of arm movements to
individuals with complete paralysis of arm muscles due to spinal cord injury or other neurological
disorders using functional electrical stimulation (FES), as well as high performance user command
interfaces such as brain computer interfaces and advanced prosthetic user interfaces. He received a
BS in electrical engineering (University of Cincinnati) and the MS and Ph.D. in biomedical engineering
(Northwestern University), and completed post-doctoral research (McGill University).

Stephani Page
ARC Network Community Engagement Manager,
WEPAN - Women in Engineering ProActive Network

Stephani Page is a STEM equity and community engagement professional who has over 15 years of
biological and biomedical academic research experience. She earned her doctorate in Biochemistry
and Biophysics from the School of Medicine at the University of North Carolina at Chapel Hill. Dr.
Page is a proud HBCU graduate of North Carolina A&T State University with a bachelors and masters
in Chemical Engineering and Biology, respectively. She has been recognized as a researcher by the
American Society for Biochemistry and Molecular Biology, the Biophysical Society, and the American
Heart Association. Dr. Page has been committed to diversity, equity, and inclusion in the academy
and STEM. She is the creator of the #BLACKandSTEM community which has a social media following
of nearly 19,000. Over the years, she has contributed to several major efforts to improve the scien-
tific workforce and education through experiences such as serving on the NIH's working group for
the Next Generation Researchers Initiative and contributing a commissioned paper for the National
Academies of Sciences, Engineering, and Medicine’s (NASEM) report on Mentoring in STEMM (the
additional ‘M’ stands for medicine). Dr. Page currently serves as the community engagement man-
ager for the ADVANCE Resource and Coordination (ARC) Network, an NSF-ADVANCE funded STEM
equity brain trust.




Richard Pietroski
President of Lung Bioengineering
United Therapeutics Corporation

For nearly four decades Mr. Pietroski's life has been dedicated to the successful analysis, devel-
opment and improvement of the organ donation and transplantation system across the globe.
Through a vast number of appointments, his experience transcends the full scope of the deceased
donor procurement and transplant process, and is balanced with national committee leadership
work, legislative and regulatory policy development, administrative oversite of $60+ Million budgets,
multiple clinical foot-print building projects as large as 75K ft2, and recognition of international and
multicultural positions related to altruistic deceased organ donation. His commitment to succeed
is underscored in his personal benefit of becoming a tissue allograft recipient to rebuild a failed
shoulder and his 20-year old son becoming a donor.

Shelly Sakiyama-Elbert

Professor and Chair

Department of Biomedical Engineering
The University of Texas at Austin

Dr. Sakiyama-Elbert's lab is interested in developing new bioactive scaffolds for tissue engineering.
These scaffolds contain bioactive signals that include signals for cell-type specific adhesion and
migration, growth factors to promote cell proliferation and differentiation. Her lab's goal is to
make materials that can sense cell-derived signals during regeneration and respond by providing
biological signals to enhance tissue regeneration.

Growth factors are potent protein drugs that are powerful regulators of biological function.
Their presence in tissues is highly regulated in both time and space. The ability to tightly regulate
the release of growth factors is essential in the development of tissue engineering scaffolds. The
Sakiyama-Elbert Laboratory is using combinatorial methods to design novel materials for
affinity-based protein delivery. They are currently testing the ability of these bioactive drug delivery
systems to promote nerve regeneration in both peripheral nerve and spinal cord injury models in
collaboration with clinical faculty. They are also using these drug delivery systems in combination
with neural progenitor cells to understand the role of specific populations of neurons in regenera-
tion after injury.




Kelly Stevens

Assistant Professor

Department of Bioengineering, Department of Laboratory Medicine and Pathology
University of Washington

Kelly Stevens is an Assistant Professor in the Departments of Bioengineering and Pathology at the
University of Washington. Kelly received a B.S. in Biomedical Engineering from the University of
Wisconsin-Madison, a Ph.D. in Bioengineering from the University of Washington, and postdoctoral
training at Massachusetts Institute of Technology. Her work bridges several facets of regenerative
medicine, including pluripotent stem cell biology, transplantation, tissue engineering, and micro/
nanofabrication. In particular, she has made several seminal contributions in the development of

complex multicellular tissues for organ repair, with increasing focus on enhancing tissue function,
microvascularization, and organization. Some examples include the construction of functional scaf-
fold-free cardiac tissue from pluripotent stem cells, the subsequent ‘pre-vascularization’ of these
tissues using the intrinsic capacity of microvascular cells to self-organize, and the geometric con-
trol of multicellular patterning for optimal parenchymal function and microvascular ingrowth after
implantation.

BAYER: EVOLVING RADIOLOGY IMAGE ACQUISITION

Bayer has been committed to radiology for more than 80 years and continues to partner

with radiologists to guide diagnostic care. Bayer’s legacy in Radiology dates back to 1930
with the launch of one of the first contrast agents. Included in our comprehensive portfolio are
products that improve automation, provide unparalleled support, and services that may help
maximize uptime.

As a trusted collaborator, Bayer provides radiologists with a portfolio of diagnostic imaging
products and services to support the Radiology workflow and engages collaboratively with original
equipment manufacturers (OEMSs) of diagnostic imaging scanners and healthcare IT partners.

Our comprehensive and continually evolving portfolio includes medical devices, contrast media,
integrated dose-management software (radiation dose and contrast dose), and equipment
service across a broad range of modalities, including CT, MR, PET, and Interventional
Angiography. We offer customer solutions to help healthcare teams meet challenging needs

of today’s radiology environment.




Pre-recorded Slide Presentations

103
Smart Textiles for Personalized Health Care
Jun Chen, University of California

104

Effect of Patient Demographics on Adipose Tissue Fibrosis
and Regenerative Capacity

Megan K DeBari, Elizabeth K Johnston, Mallory D Griffin, Erica lizuka,
Rosalyn D Abbott, Carnegie Mellon University

105

Application of a Hyper-elastic Constitutive Model to an
Elastomer for Analytical Analysis

Shunafrica C. White, Paul Akangah, and Matthew B.A. McCullough;
North Carolina A&T State University

106

Post-surgery stability of Scaphoid fractures under different
fixation configurations: A Finite Element Analysis

Ayush Srivastav, John A. Santoshi, Prateek Behera, R.K. Dwivedi;
Maulana Azad National Institute of Technology, India;

All India Institute of Medical Sciences, India

107

Improved Digital PCR Detection and Quantification Through
the Integration of an Internal Control and High Resolution
Melt Analysis

April Aralar, Yixu Yuan, Kevin Chen, Yunshu Geng, Daniel Ortiz Velez,
Mridu Sinha, Shelley M Lawrence, Stephanie | Fraley;

University of California; Rady Children’s Hospital of San Diego;
University of California

108

Outbred CD-1 Mice Offer Cost Effective Screen Tool for
mRNA Lipid Nanoparticle Efficacy

Mariah L. Arral, Pooja Pandya, Kathryn Whitehead;

Carnegie Mellon University

109

Successful Vitreours Cryopreservation of Rabbit Jugular
Vein Using Magnetic Nanopaticles Enhanced Single-Mode
Electromagnetic Resonance Rewarming System

Shen Ren, Zhiquan Shu, Dayong Gao;

University of Washington

110

Computational Discovery of Major Covid-19 Protease
Inhibitor using Molecular Docking and Dynamics Simulations
Anushri Pal, Mahendra D Chordia; Acton Boxborough Regional High
School; University of Virginia

111

Pulmonary hypertension and histomechanics of the
right ventricle.

Sotirios Kakaletsis, Marcin Malinowski, Tomasz A. Timek,
Manuel K. Rausch; University of Texas at Austin

112

A brain-computer interface simulator for closed-loop
cursor control

Hyonyoung Shin, Daniel Suma, Bin He; Carnegie Mellon University

113

Internally driven arousal changes in neural activity
and hemodynamics

Deepa Issar, Matt A. Smith, Jana M. Kainerstorfer;
Carnegie Mellon University

114

Engineering a Structural Twin of the Human Tricuspid Valve
Mrudang Mathur, William D. Meador, Marcin Malinowski,

Tomasz A. Timek, Manuel K. Rausch; University of Texas at Austin

115

Identification and Delivery of Inmunomodulatory Drugs to
Promote Injury Resolution

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

116

Clinical Translation of Non-Invasive Intracranial Pressure
Sensing with Diffuse Correlation Spectroscopy

Syeda Tabassum, Alexander Ruesch, Deepshikha Acharya, Jason
Yang, Jaskaran Rakkar, Robert S. B. Clark, Michael M. McDowell,
Jana M. Kainerstorfer; Carnegie Mellon University; UPMC Children’s
Hospital of Pittsburgh

117

Use of Bioluminescence to Study Tumor-Associated
Macrophage Polarization

Colette Bilynsky, Megha Anand, Elizabeth Wayne;
Carnegie Mellon University

118

Recapitulating Human Cardio-pulmonary Co-development
Using Simultaneous Multilineage Differentiation of Human
Induced Pluripotent Stem Cells

Wai Hoe Ng, Elizabeth K. Johnston, Jun Jie Tan, Jacqueline M. Bliley,
Adam W. Feinber, Donna B. Stolz, Ming Sun, Piyumi Wijesekara,
Finn Hawkins, Darrell N. Kotton, Xi Ren; Carnegie Mellon University

119

Engineering pro-angiogenic biomaterials via
chemoselective extracellular vesicle immobilization

Yunhui Xing, Saigopalakrishna S. Yerneni, Weitao Wang, Rebecca E.
Taylor, Phil G. Campbell, Xi Ren; Carnegie Mellon University

121

Mapping oxygen kinetics in bioprinted models

Ryan O’Connell, Oxana Tseytlin, Duncan McGee, Vignesh Sivashan-
kar, Andrey Bobko, Mark Tseytlin; West Virginia University

122
Photon Pathlength Based Self-Calibrated Pulse Oximetry
Jingyi Wu, Jana Kainerstorfer; Carnegie Mellon University



123

De novo construction of T cell compartment in humanized
mice engrafted with iPSC-derived thymus organoids

Ann Zeleniak, Connor Wiegand, Wen Liu, Catherine McCormick,
Amir Alavi, Ravi Krishnamurthy, Haonan Guan, Asako Tajima,
Henry Cohen, Stephanie Wong, Suzanne Bertera, Lame Balikani,
Massimo Trucco, Ziv Bar-Joseph, Ipsita Banerjee, Yong Fan; Institute
of Cellular Therapeutics; University of Pittsburgh,; Carnegie Mellon
University; Allegheny General Hospital

124

Optical Methods for Non-Invasive Assessment of Cerebral
Microvascular Flow Impedance

Jason Yang, Deepshikha Acharya, Bradley Scammon, Samantha
Schmitt, Matthew A. Smith, Jana M. Kainerstorfer;

Carnegie Mellon University

125

Nano-Structured Hybrid 1/0 Bioelectronics for
Tissue Innervation

Raghav Garg, Daniel San Roman, Yingqiao Wang,

Samuel A. Gershanok, Stephen F. Badylak, Douglas J. Weber,
Tzahi Cohen-Karni; Carnegie Mellon University;

University of Pittsburgh

126

Mechanical Induced Extracellular Vesicles to Mediate
Host-Tumor Interactions

Keng-jung Lee, Siyang Zheng; Carnegie Mellon University

128

Visual and vibrotactile feedback for improving myoelectric
control within immersive virtual reality environments
Sean Sanford, Brian Collins, Mingxiao Liu, Dr. Raviraj Nataraj;
Stevens Institute of Technology

129

Ti3C2Tx MXene Flakes for Optical Control of Neuronal
Electrical Activity

Yinggiao Wang, Raghav Garg, Jane E. Hartung, Adam Goad,
Dipna A. Patel, Flavia Vitale, Michael S. Gold, Yury Gogotsi, Tzahi
Cohen-Karni; Carnegie Mellon University; University of Pittsburgh;
Drexel University, University of Pennsylvania; Center for
Neurotrauma; Neurodegeneration, and Restoration,

Corporal Michael J. Crescenz Veterans Affairs Medical Center.

131

A Method for Computing Latency of an Interactive
Biofeedback Sonification System

Tristan Bacani, Mitchell Tillman, Antonia Zaferiou;
Stevens Institute of Technology

132

Carbon nanotube based ultrafast photonic
polymerase chain reaction

Fahimeh Dehghan, Siyang Zheng; Carnegie Mellon University

133

The Effect of Hypoxic Placental Exosomes on
Monocyte Behavior

Hannah Fox, Elizabeth Wayne; Carnegie Mellon University

134

Influence of age and sex on biaxial mechanics of
mouse skin

Gabriella P. Sugerman, William D. Meador, Manuel K. Rausch;
University of Texas at Austin

135

Ultrasound Imaging of Flexor Muscles for

Finger Motion Tracking

Michael Gidaro, Linghai Wang, Roberta Klatzky, George Stetten;
University of Pittsburgh; Carnegie Mellon University

136

Comparing Linear and Angular Incremental Impulse
During Deceleration in Baseball Pitchers

Christian Silos, Corey Heckel, Jun M Liu, Antonia Zaferiou;
Stevens Institute of Technology

137

Multi-modal sensing garment for detecting and
classifying finger-grasp actions

Rifeng Jin, Mehrdad javidi, Douglas J. Weber;
Carnegie Mellon University

138

The Therapeutic Potential of Extracellular Vesicles

as IGF-1 Gene Delivery Vehicles in Type 1 Diabetes
Katherine Lauro, Hiroaki Komuro, Shakhlo Aminova, Yuki Harada,
Masako Harada; Michigan State University

139

Tracking 3-D vascular tree structures in the brain for
analysis of tortuosity, diameter, and branching patterns.
George Stetten, Minjie Wu, Linghai Wang, Carmen Andreescu,
Tamir Ibrahim, and Howard Aizenstein; University of Pittsburgh

140

The Role of Endothelial Cells in Regulating Adipocyte
Cell Size

Elizabeth K. Johnston, Megan K. DeBari, Rosalyn D. Abbott;
Carnegie Mellon University

141

Biomechanics of Whole-Body Angular Momentum and
Balance State

Kayla Eng, Antonia Zaferiou; Stevens Institute of Technology

142

Significance of a non-invasive method to quantify
heterogeneous thickness in membranous soft tissues
Chien-Yu (Christina) Lin, Mrudang Mathur, William D. Meador,
Gabriella P. Sugerman, Manuel K. Rausch;

University of Texas at Austin

143

In vivo study and synthetic engineering of mechanical

rules for kidney tubule morphogenesis

John M. Viola, Catherine M. Porter, Ananya Gupta, Mariia Alibekova,
Louis S. Prahl, Alex J. Hughes; University of Pennsylvania



144

The Determination of Metal lons by a Nanoparticle-based
Pseudo-one-phase Extraction Method

Tyler Z. Sodia, Alexa A. David, Ashley P. Chesney, Juliana N. Perri,
Gwen E. Gutierrez, Cecelia M. Nepple, Sydney M. Isbell, Kevin J. Cash
Colorado School of Mines

145

In Vitro Gas Exchange Performance of a Pulmonary Assist
Device Designed to Support Chronic Lung Disease Patients
Kalliope G., Roberts, Erica M. Comber, Lisa Lee, Matthew D.
Bacchetta, David J. Skoog, Keith E. Cook; Carnegie Mellon Univer-
sity; Vanderbilt University Medical Center; Advanced Respiratory
Technologies

146

Three-Dimensional Graphene Microelectrode Arrays for
Detection of Wound Healing Biomarkers

Daniel San Roman, Yinggiao Wang, Raghav Garg, Mabel Bartlett,
Bryan Brown, Stephen Badylak, Tzahi Cohen-Karni;

Carnegie Mellon University; University of Pittsburgh

147

A Tree Boosting Classifier for Early Prediction of
Antidepressant Response From Neuroimaging Data
Farzana Z. Ali, John Gardus, Minh Hoai Nguyen,

Christine DeLorenzo; Stony Brook University

148

Electrically Conductive DNA-Inspired Coating for Brain
Microelectrode Interface Enhancement

lan Sands, Nathaniel Keri, Wuxia Zhang, Libo Zhou, Will Linthicum,
Bryan Huey, Martin Han, Yupeng Chen; University of Connecticut

149

Assessing Dynamic Cerebral Autoregulation in Patients
with Sickle Cell Disease Using Near-Infrared Spectroscopy
and Paced Breathing

Sossena Wood, Abeselom Fanta, Atinuke Dosunmu-Ogunbi,
Alexander Ruesch, Jude Jonassaint, Theodore Huppert,

Enrico M. Novelli, Jana M. Kainerstorfer; Carnegie Mellon University;

University of Pittsburgh

150

3D Bioprinted Patient-Specific Extracellular Matrix
Hydrogels for Volumetric Muscle Loss

Anne Behre, Joshua W. Tashman, Daniel J. Shiwarski, Scott Johnson,
Raphael J. Crum, George Hussey, Stephen F. Badylak,

Adam W. Feinberg; Carnegie Mellon University;

University of Pittsburgh

151

Comparative analysis of batch correction methods for
single cell RNA sequencing data

Claire Zheng, Katrina Shi, Xinjun Wang, Wei Chen;

North Allegheny Senior High School; University of Pittsburgh

153

A Fully Biological Gas Exchange Membrane for a
Biomimetic Artificial Lung

Erica M. Comber, Kalliope G. Roberts, Isabelle M. Joyce,

Rachelle N. Palchesko, Daniel J. Shiwarski, Xi Ren, Adam W. Fein-
berg, Keith E. Cook; Carnegie Mellon University

154

Analysis of mechanical interlocking between intestinal villi
and synthetic microposts via mechanical simulations
Durva A. Naik, Christopher J. Bettinger; Carnegie Mellon University

155

3D lung alveolus-on-a-chip model with micropillar
array structure

Jaewon Choi, Siyang Zheng; Carnegie Mellon University

156

Novel Methodology for Ultrasonic Flowmeter Utilization to
Characterize Real-Time Turbulence In Vitro

Ankith Rao, Shivbaskar Rajesh, James F. Antaki,

Marina V. Kameneva; University of Pittsburgh;

Cornell University; University of Pittsburgh

157

A Rapid Point-of-Care RT-qPCR System for

SARS-CoV-2 Detection

Mengrou Lu, Yan Zhang, Wu Liu, Sheng Zhang,

Fahimeh Dehghandehnavi, Faming Wang, Jadranka Milosevic,
Aswin Sankaranarayanan, Siyang Zheng; Carnegie Mellon University

158

Soft silicone-based neural interface to modulate bladder
function- Chronic studies in awake behaving cats

Ritesh Kumar, Chaitanya Gopinath, Tyler W. Simpson, David

M. Weir, Alexander Thiessen, Danny McDonnall, Robert A Gaunt
University of Pittsburgh

159

Accessing and Assessing the Cell-Surface Glycocalyx Using
DNA Origami

Piyumi Wijesekara, Ying Liu, Weitao Wang, Elizabeth K Johnston,
Mara LG Sullivan, Rebecca E Taylor, Xi Ren;

Carnegie Mellon University; University of Pittsburgh

160

Naturally Crosslinked Gelatin-based Ingestible Impedance
Sensors for Diagnosing Eosinophilic Esophagitis

Gaurav Balakrishnan, Lily Gido, Durva Naik, julie Shin-Kim,

Mia Ritter, Spencer Matonis, Dr. Christopher Bettinger;

Carnegie Mellon University

162

A microphysiological system (MPS) coupling of a
vascularized liver acinus MPS (VLAMPS) to an endocrine
pancreatic islets MPS (vVPANIS): Understanding the
association between non-alcoholic fatty liver disease
(NAFLD) and Type 2 diabetes (T2D)

Julio Aleman, Ravikumar Krishnamurthy, Connor Wiegand, Xiang
Li, Richard DeBiasio, Greg LaRocca, Andrew Stern, Mark Miedel,
Albert Gough, Lawrence Vernetti, Ipsita Banerjee, D. Lansing Taylor
University of Pittsburgh; Pittsburgh Liver Research Center

163

A convolutional neural network for generalized and
efficient spike classification

Matthew Hall, Emilio Salazar-Gatzimas, Joana Soldado Magraner,
Matthew A. Smith; Carnegie Mellon University



164

Structure-Property Analysis of Genipin Cross-Linked
Biopolymers for Gastrointestinal Applications

Spencer Matonis, Durva Naik, Gaurav Balakrishnan, Christopher
Bettinger Carnegie Mellon University

165

A shape-complementing perfusion bioreactor system for
engineering geometrically complex tissue grafts

Barbie Varghese, Yunhui Xing, Ananya Kar, Xi Ren;

Carnegie Mellon University

166

Development of DNA-based Shear Nanosensor:

Human Platelets Bind DNA Origami via Chol-ssDNA

Vismaya Walawalkar, Yana Roka Moiia, Ying Liu, Marvin J. Slepian,
Rebecca E. Taylor; Carnegie Mellon University; University of Arizona

167

Noraxon Inertial Measurement Units Compared to
Gold-Standard Motion Capture for Lower Extremity
Gait Kinematics

Julie Rekant, Brandon Betts, April Chambers;

University of Pittsburgh

168

DNA Oriceps: Nanometer-Scale Lever as a
Displacement Reporter

D. Sebastian Arias, Rebecca Taylor; Carnegie Mellon University

169

Coefficient of variation analysis of multiplexed ELISA
selected biomarkers of hereditary nonpolyposis colorectal
cancer syndrome patients

Danielle Pitlor, Shikhar Uttam University of Pittsburgh;

UPMC Hillman Cancer Center

170

FRESH 3D Printing Collagen for Biomimetic Design of
Skeletal Muscle Architectures

Maria Stang, Andrew Lee, Brian Coffin, Saigopalakrishna Yerneni,
Jacqueline Bliley, Phil Campbell, Adam Feinberg;

Carnegie Mellon University




BME Academic Programs at CMU

Carnegie Mellon University

CMU BME Research Areas:

= Biomaterials & Nanotechnology

m Cardiopulmonary Engineering

m Cell & Tissue Engineering

= Computational Biomedical Engineering
m 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
research 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 between
the traditional Research-Op-
tion M.S. program and the
accelerated Practicum-Option
M.S. program. If choosing the
practicum option, a practicum
course can provide opportu-
nities 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. M.S. 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

Research-Option
and the accelerated
Practicum-Option.

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.

Minor in Biomedical Engineering

The minor program is designed for engineering students
who desire exposure to biomedical engineering but may
not have the time to pursue the Biomedical Engineering
additional major. The program is open to students of all
colleges and is popular among science majors. In con-
junction with other relevant courses, the program may
provide a sufficient background for jobs or graduate
studies in biomedical engineering. Students interested in
a medical career may also find this program helpful.

The Department of Biomedical Engineering offers world
class interdisciplinary research and teaching. Our training
programs expand students” opportunities in academia,
industry, healthcare, and entrepreneurship, while encour-
aging the innovation of world-changing technologies both
at CMU and in your later career.
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