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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 is held virtually and consists of keynote
and plenary talks as well as poster presentations in the
frontiers of biomedical engineering. A poster award
competition is open to students, postdocs or fellows

who present their research in any area interfacing
engineering with medicine and health.




Program

FRIDAY, SEPTEMBER 18
Carnegie Mellon Forum on Biomedical Engineering

09:00 - 09:05 Welcome Remarks

William H. Sanders

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

Carnegie Mellon University

09:05 - 09:20 Biomedical Engineering at Carnegie Mellon
Bin He, IAMBE
Trustee Professor and Department Head of Biomedical Engineering
Carnegie Mellon University
Chair, International Academy of Medical and Biological Engineering

09:20 - 09:50 Keynote: Statistical Inferences using Time-Frequency Methods and
Control of Brain States
Emery N. Brown, NAS, NAE, NAM, IAMBE
Edward Hood Taplin Professor of Computational Neuroscience and Health
Sciences & Technology
Massachusetts Institute of Technology

Moderator: Byron Yu, PhD
Professor of Biomedical Engineering and Electrical & Computer Engineering
Carnegie Mellon University

09:50 - 10:20 Keynote: Tissue Engineering for Impact in Medicine

Gordana Vunjak-Novakovic, NAE, NAM

University Professor and Mikati Foundation Professor of Biomedical
Engineering and Medicine

Columbia University

Moderator: Charlie Ren, PhD
Assistant Professor of Biomedical Engineering
Carnegie Mellon University

10:20 - 10:30 BREAK

10:30 - 11:00 IAMBE New Fellow Induction Ceremony

International Academy of Medical and Biological Engineering

11:00 - 11:30 Keynote: Bioengineering as a Role Model for How Convergence Will
Advance Society’s Grand Challenges and Opportunities

Kenneth R. Lutchen, IAMBE

Dean, College of Engineering
Professor, Biomedical Engineering
Boston University

Moderator: Bin He, IAMBE
Trustee Professor and Department Head of Biomedical Engineering
Carnegie Mellon University
Chair, International Academy of Medical and Biological Engineering
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Progra M continued

11:30 - 12:00 Keynote: Advances in Responsive Hydrogels and their Biological Applications
Kristi S. Anseth, NAS, NAE, NAM, IAMBE
Tisone Distinguished Professor of Chemical and Biological Engineering
University of Colorado at Boulder
Moderator: Nicholas A Peppas, NAE, NAM, IAMBE
Cockrell Family Regents Chaired Professor of Biomedical & Chemical Engineering
Director, Institute of Biomaterials, Drug Delivery and Regenerative Medicine
University of Texas at Austin

12:00 - 12:30 Keynote: Challenges and Opportunities in Image-Guided Drug and Gene Delivery

Katherine Ferrara, NAE
Professor of Radiology
Stanford University

Moderator: Michael R. King, IAMBE

J. Lawrence Wilson Professor and Department Chair of Biomedical Engineering
Vanderbilt University

Chair, Council of Chairs of BME/BioE Departments

12:30 - 13:00

LUNCH BREAK

13:00 - 13:30

Keynote: Challenges and Opportunities in Musculoskeletal Research

Savio L-Y. Woo, NAE, NAM

Distinguished University Professor Emeritus and Director of
Musculoskeletal Research Center

University of Pittsburgh

Moderator: Steve Chase, PhD
Associate Professor of Biomedical Engineering and Neuroscience Institute
Carnegie Mellon University

13:30 - 14:00

Keynote: A Perspective of how COVID 19 has Impacted the Biomedical Industry

William Gaussa

Head of Advanced Innovation

Philips

Moderator: Siyang Zheng, PhD

Associate Professor of Biomedical Engineering and Electrical & Computer Engineering
Carnegie Mellon University

14:00 - 16:30

POSTER SESSION

16:30 - 16:45

Announcement of Poster Awards




Progra M continued

SATURDAY, SEPTEMBER 19
IAMBE Symposium on Grand Challenges in Biomedical Engineering

09:00 - 09:05 Opening Remarks

Bin He, IAMBE
Chair, International Academy of Medical and Biological Engineering

SESSION 1: MEDICAL DEVICES

Moderator: Bin He, IAMBE
Trustee Professor and Department Head of Biomedical Engineering
Carnegie Mellon University

09:05 - 09:30 Plenary: A Point of Care Diagnostic for Emerging Pandemics

Ashutosh Chilkoti, IAMBE

The Alan L. Kaganov Professor of Biomedical Engineering and Chair of the
Department of Biomedical Engineering

Duke University

09:30 - 09:55 Plenary: Biomedical Information Processing Studies on Optical Mapping
Data of Reentrant Activities in Cardiac Arrhythmia

Ichiro Sakuma, IAMBE

Professor, School of Engineering

Director, Research Institute for Biomedical Science and Engineering
University of Tokyo

09:55 - 10:20 Plenary: Control of Tumor Metastasis, Role of Biomedical and Engineering
Interdisciplinary Research

Lisa X. Xu, IAMBE

Chair Professor in Biomedical Engineering

Vice President for Graduate Education and International Affairs
Shanghai Jiao Tong University

10:20 - 10:45 Plenary: Frontiers of Biorobotics and Bionics Science and Engineering

Paolo Dario, IAMBE

Professor of Biomedical Robotics

Director of The BioRobotics Institute

Scuola Superiore Sant’/Anna (SSSA), Pisa, Italy

10:45 - 10:55 BREAK




Progra M continued

SESSION 2: NEUROENGINEERING AND BIOINFORMATICS

Moderator: Zhi-Pei Liang, IAMBE

Franklin W. Woeltge Professor of Electrical and Computer Engineering
Co-Chair, Integrative Imaging Theme in the Beckman Institute for
Advanced Science and Technology

University of Illinois at Urbana-Champaign

10:55-11:20

Plenary: Neuroengineering Frontiers: Translating
Research through Big Ideas and Teamwork

Nitish V. Thakor, IAMBE

Professor of Biomedical Engineering

Johns Hopkins University and National University of Singapore
Director, Singapore Institute for Neurotechnology

Editor-in-Chief, Medical and Biological Engineering and Computing

11:20 - 11:45 Plenary: Reverse-Engineering the Brain: The Biophysical
Bases of Functional Cortical Organization
John A. White, IAMBE
Professor and Chair of Biomedical Engineering
Boston University
President-elect, Biomedical Engineering Society
11:45 - 12:10 Plenary: Systems Medicine at the Interface of
Engineering, Data Sciences and Pathology
Shankar Subramaniam, IAMBE
Distinguished Professor of Bioengineering, Bioinformatics and Systems Biology
University of California at San Diego
President, IEEE Engineering in Medicine and Biology Society
12:10 - 13:00 LUNCH BREAK
SESSION 3: BIOMEDICAL IMAGING
Moderator: Gary Glover, NAE, IAMBE
Professor of Radiology, Neurosciences & Biophysics, and of Electrical
Engineering & Psychology
Stanford University
13:00 - 13:25 Plenary: Light and Sound: Integrating Photonics with

Ultrasonics for Biomedical Applications

Matthew O'Donnell, NAE, IAMBE

Frank and Julie Jungers Dean Emeritus and Professor of Bioengineering
University of Washington

Distinguished Lecturer, IEEE-UFFC Society




Progra M continued

13:25 - 13:50

Plenary: Molecular Imaging Using Magnetic Resonance Signals:
A Marriage of Quantum Mechanics with Machine Learning to
Enable High Resolution

Zhi-Pei Liang, IAMBE

Franklin W. Woeltge Professor of Electrical and Computer Engineering
Co-chair, Integrative Imaging Theme in the Beckman Institute for Advanced
Science and Technology

University of Illinois at Urbana-Champaign

13:50 - 14:15

Plenary: Is There Evidence That CNN/NN/DL Can Solve
Inverse Problems in Tomographic Imaging?

Xiaochuan Pan, IAMBE

Professor, Departments of Radiology and Radiation & Cellular Oncology
and the Committee on Medical Physics

University of Chicago

Editor-in-Chief, IEEE Transactions on Biomedical Engineering

SESSION 4: BIOMATERIALS AND TISSUE ENGINEERING

Moderator: Tejal Desai, NAM, IAMBE

Ernest L. Prien Professor and Chair, Department of Bioengineering and
Therapeutic Sciences

University of California, San Francisco

President, American Institute of Medical and Biological Engineering

14:15 - 14:40 Plenary: Synthetic Molecular Chaperones for Trauma Resuscitation
Raphael Lee, NAE, IAMBE
Paul and Allene Russell Professor of Surgery
Professor of Medicine and Organismal Biology and Anatomy
The University of Chicago

14:40 - 15:05 Plenary: Challenges and Opportunities in 3D Bioprinting
Adam W. Feinberg
Arthur Hamerschlag Career Development Professor
Professor, Biomedical Engineering and Materials Science & Engineering
Carnegie Mellon University

15:05 - 15:30 Plenary: An Engineer-Physiologist Meets Molecular Biologists:
Posttranslational Regulation of Cardiac Muscle Contraction by
Myofilamental Acetylation
Sanjeev G. Shroff, IAMBE
Distinguished Professor and Department Chair of Bioengineering
Professor of Medicine
University of Pittsburgh

15:30 - 15:55 Plenary: New Insights of Bone Modeling and Remodeling in
Response to Mechanical Loading
X. Edward Guo, IAMBE
Stanley Dicker Professor and Chair, Biomedical Engineering
Columbia University

15:55 - 16:00 Concluding Remarks




INVITED SPEAKERS

Dr. Kristi S. Anseth

Tisone Distinguished Professor of Chemical and Biological Engineering
University of Colorado at Boulder

Member, National Academies of Sciences, Engineering, and Medicine

Dr. Kristi S. Anseth is the Tisone Distinguished Professor of Chemical and Biological Engineering and
Head of Academic Leadership of the BioFrontiers Institute at the University of Colorado at Boul-
der, USA. Her research interests lie at the interface between biology and engineering where she de-
signs new biomaterials for applications in drug delivery and regenerative medicine. Dr. Anseth is an
elected member of the National Academy of Engineering, the National Academy of Medicine,
the National Academy of Sciences, the National Academy of Inventors, and most recently the
American Academy of the Arts and Sciences. She is also a Fellow of the American Association for the
Advancement of Science, American Institute for Medical and Biological Engineering, Society for
Biomaterials, American Institute of Chemical Engineers, and Materials Research Society. Dr. Anseth
currently serves on the Board of Directors of the American Institute of Chemical Engineers, Board
of Trustees for the Gordon Research Conferences, on the Scientific Advisory Board of the Allen
Institute. She is also an editor for Progress in Materials Science.

Dr. Emery N. Brown

Edward Hood Taplin Professor of Computational Neuroscience and
Health Sciences & Technology

Massachusetts Institute of Technology

Member, National Academies of Science, Engineering and Medicine

Dr. Emery N. Brown is the Edward Hood Taplin Professor of Medical Engineering and professor of
computational neuroscience at Massachusetts Institute of Technology. He is the Warren M. Zapol
Professor of Anaesthesia at Harvard Medical School and Massachusetts General Hospital (MGH),
and an anesthesiologist at MGH. Brown received his BA (magna cum laude) in Applied Mathematics
from Harvard College, his MA and PhD in statistics from Harvard University, and his MD (magna
cum laude) from Harvard Medical School. He completed his internship in internal medicine at the
Brigham and Women's Hospital and his residency in anesthesiology at MGH. Brown is an anesthe-
siologist-statistician recognized for developing signal processing algorithms for neuroscience data
analysis and for defining the neurophysiological mechanisms of general anesthesia. Brown was a
member of the NIH BRAIN Initiative Working Group. He received an NIH Director’s Pioneer Award,
the National Institute of Statistical Sciences Sacks Award and the American Society of Anesthesiol-
ogists Excellence in Research Award. He is a fellow of the IEEE, the AAAS, the American Academy
of Arts and Sciences and the National Academy of Inventors. Brown is a member of the National
Academy of Medicine, the National Academy of Sciences and the National Academy of Engineering.

RIS

Dr. Ashutosh Chilkoti

The Alan L. Kaganov Professor of Biomedical Engineering and
Chair of the Department of Biomedical Engineering

Duke University

Dr. Ashutosh Chilkoti is the Alan L. Kaganov Professor and the Chair of the Department of Biomed-
ical Engineering at Duke University. His areas of research include genetically encoded materials
and biointerface science. He has pioneered the development of the first artificial polypeptides to
enter clinical trials for drug delivery that provide a genetically encoded, injectable system for sus-
tained delivery of protein drugs. He also invented a new method to purify protein drugs without
chromatography, and developed an innovative technology for point-of-care clinical diagnostics.
He was awarded the Clemson Award for Contributions to the Literature by the Society for Biomate-
rials in 2011, the Robert A. Pritzker Distinguished Lecture award by the Biomedical Engineering So-
ciety in 2013, was elected to the National Academy of Inventors in 2014, received the Distinguished
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INVITED SPEAKERS

Alumni award from the Indian Institute of Technology, Delhi in 2015, and the Diamond award
from the College of Engineering at the University of Washington in 2017, and was elected to the
American Association for the Advancement of Science in 2020. He is a fellow of American Institute of
Medical and Biological Engineering, the Biomedical Engineering Society, and the Controlled Release
Society, He is the founder of five start-up companies: (1) PhaseBio Pharmaceuticals, a publicly trad-
ed company on NASDAQ (sticker: PHAS) that is taking drug delivery technology that he developed
into clinical trials; (2) Sentilus, a clinical diagnostics company that was acquired by Immucor in
2014; (3) GatewayBio, that is commercializing a next-generation PEGylation technology for biolog-
ics; (4) Isolere Bio that is developing a non-chromatographic technology for purification of mono-
clonal antibodies; and (5) inSoma Bio that is developing a recombinant protein matrix for tissue
reconstruction.

Dr. Paolo Dario

Professor of Biomedical Robotics

Director of The BioRobotics Institute

Scuola Superiore Sant’/Anna (SSSA), Pisa, Italy

Paolo Dario is a Professor of Biomedical Robotics and Director of The BioRobotics Institute of
the Scuola Superiore SantAnna (SSSA), Pisa, Italy. He has been Visiting Professor at Brown Uni-
versity, Providence, RI, USA; at the Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne,
Switzerland; at the Ecole Normale Superieure de Cachan, France; at the College de France, Paris,
France; at the Polytechnic University of Catalunya, Barcelona, Spain; at Waseda University, Tokyo,
Japan; at Zhejiang University, Hangzhou and at Tianjin University, China. His main research interests
are in the fields of medical robotics, bio-robotics, bio-mechatronics and micro/nano engineering and
robotics. He is the coordinator of many national and European projects, the editor of two books on
the subject of robotics, and the author of more than 500 scientific papers (300+ on ISl journals). His
H-index (ISI Web of Science) is 48 (so he is in the list of Top Italian Scientists). Prof. Dario has been
and is Editor-in-Chief, Associate Editor and member of the Editorial Board of many international
journals. He has been program chair and plenary invited speaker in many international conferences
(including IEEE ICRA, IROS and EMBC). He has been also the General Chair of the 1st IEEE RAS/EMBS
Conference on Biomedical Robotics and Biomechatronics (BioRob 2006), and of the IEEE Interna-
tional Conference on Robotics and Automation (ICRA 2007). He is also a member of the Board of
the International Foundation of Robotics Research (IFRR) and a Fellow of the School of Engineering,

University of Tokyo. He has served and serves in many Boards and Committees, including the IST
Advisory Group (ISTAG) of the European Commission (two terms), the Horizon 2020 Advisory Group
on Societal Challenge 1 ‘Health, demographic change and wellbeing’ of the European Commission,
the Technology Council of ST Microelectronics, the International Scientific Committee of the Institute
for Bioengineering of Catalonia (IBEC), the Global Agenda Council on Robotics and Smart Devices of
the World Economic Forum, the Scientific Advisory Board of the Advanced Robotics Centre of the
National University of Singapore, and the Board of Directors of the euRobotics AISBL, the entity
promoting the creation of a Public Private Partnership in Robotics in Europe. He has promoted the
creation of more than 20 start-up companies active in the market of biomedical devices and services,
and he is/has been a partner of 5 of these start-up companies.




INVITED SPEAKERS

Dr. Adam W. Feinberg

Arthur Hamerschlag Career Development Professor, Biomedical Engineering and
Materials Science & Engineering

Carnegie Mellon University

Dr. Adam W. Feinberg is the principal investigator of the Regenerative Biomaterials and
Therapeutics Group, founded at Carnegie Mellon University in 2010. He earned his BS in Mate-
rials Science and Engineering from Cornell University in 1999 with co-op experience at Abiomed,
Inc., working on total artificial hearts. This was followed by MS and Ph.D. degrees in Biomedical
Engineering from the University of Florida, where his doctoral work focused on engineering
cell-material interactions to prevent and enhance adhesion. Dr. Feinberg then moved to Harvard
University as a Postdoctoral Fellow working on developing new biomaterials and cardiac tissue
engineering strategies for 3-dimensional myocardial regeneration, with a focus on stem cell-based
approaches (and two publications in Science). He subsequently joined CMU in the fall of 2010 as an
Assistant Professor with joint appointments in Biomedical Engineering and Materials Science and
Engineering. Throughout his career, Dr. Feinberg has co-authored over 15 peer-reviewed publica-
tions and holds 10 US patents and patent applications. As an Assistant Professor, Dr. Feinberg has
received the NIH Director’s 2012 New Innovator Award and the 2013 Ladd Research Award from the
Carnegie Institute of Technology at CMU.

Dr. Katherine Ferrara

Professor of Radiology

Stanford University

Member, National Academy of Engineering

Dr. Katherine Whittaker Ferrara is a Professor of Radiology. She is a member of the National
Academy of Engineering and a fellow of the IEEE, American Association for the Advancement of
Science, the Biomedical Engineering Society, the Acoustical Society of America and the American
Institute of Medical and Biological Engineering. Dr. Ferrara received her Ph.D. in 1989 from the
University of California, Davis. Prior to her PhD, Dr. Ferrara was a project engineer for General
Electric Medical Systems, involved in the development of early magnetic resonance imaging and
ultrasound systems. Following an appointment as an Associate Professor in the Department of
Biomedical Engineering at the University of Virginia, Charlottesville, Dr. Ferrara served as the found-
ing chair of the Department of Biomedical Engineering at UC Davis. Her laboratory is known for early
work in aspects of ultrasonics and has more recently expanded their focus to broadly investigate
molecular imaging and drug delivery.

Mr. William Gaussa
Head of Advanced Innovation
Philips

Mr. Bill Gaussa is currently the Head of Advanced Innovation at Philips. As the Head of Advanced
Innovation, Bill leads a diverse team of researchers, engineers, and marketers to transform new
ideas into new ventures that delight our customers. Immediately prior to that, Bill served in multi-
ple leadership roles within Philips including leading Strategic Marketing, Advance Research, Clinical
and Global Product Management. Bill has experience across multiple industries with positions at
McKesson (healthcare automation), Timesys (embedded software development), Inrange Technolo-
gies (IT), and Westinghouse (control systems). Throughout his career, Bill has built upon his skills in
Product Management, Healthcare Information Technology, Innovation Management, and Engineer-
ing to redefine how corporations can innovate in like agile startups. Bill holds a Masters in Business
Administration from Carnegie Mellon University and a Bachelor's Degree in Electrical and Electronics
Engineering from the University of Pittsburgh.




INVITED SPEAKERS

Dr. X. Edward Guo
Stanley Dicker Professor and Chair, Biomedical Engineering
Columbia University

Dr. Guo received his M.S. in 1990 and Ph.D. in 1994 in Medical Engineering and Medical Physics
from Harvard University-MIT. In 1994-1996, Professor Guo did his postdoctoral fellowship in the
Orthopaedic Research Laboratories at the University of Michigan at Ann Arbor with Professor
Steven A. Goldstein in orthopaedic bioengineering. In 1996 he joined the Department of Mechanical
Engineering and then Department of Biomedical Engineering at Columbia University as an Assis-
tant Professor. He was promoted to Associate Professor in 2001, Associate Professor with tenure
in 2003, Professor in 2007, and named as Stanley Dicker Professor in 2018. He directs the Bone
Bioengineering Laboratory in the Department of Biomedical Engineering at Columbia focusing his
research interests in micromechanics of bone tissue, computational biomechanics, and mechanobi-
ology of bone. His past honors include Young Investigator Recognition Award from the Orthopaedic
Research Society, National Research Service Award from the US National Institutes of Health (NIH),
a CAREER award from the US National Foundation of Science (NSF), Funds for Talented Profession-
als (Joint Research Fund for Overseas Chinese Young Scholars) from the National Natural Science
Foundation of China. He was elected as a fellow to the American Institute for Medical and Biological

Engineering. He was one of the founders and served as co-Editor-in-Chief of Cellular and Molecular
Bioengineering (CMBE), an international journal of US Biomedical Engineering Society (BMES). He
has served many review panels for NIH, NSF, and NASA. His research has been supported by the
Whitaker Foundation, the NSF, and the NIH. He served as President of International Chinese Muscu-
loskeletal Research Society, the Society for Physical Regulation in Biology and Medicine, Member of
Board of Directors of Orthopaedic Research Society, and Member of Board of Directors of American
Institute for Medical and Biological Engineering. He also founded the Special Interest Group (SIG) in
CMBE in the BMES and served as its founding Chair.

Dr. Bin He

Trustee Professor and Head, Department of Biomedical Engineering,
Carnegie Mellon University

Chair, International Academy of Medical and Biological Engineering

Dr. Bin He is Trustee Professor and Head of Department of Biomedical Engineering, and Professor of
Electrical and Computer Engineering and of the Carnegie Mellon Neuroscience Institute at Carnegie
Mellon University, Pittsburgh. Dr. He has made significant research and education contributions
to the field of neuroengineering and biomedical imaging, including functional biomedical imaging,
multimodal neuroimaging and noninvasive brain-computer interface. His pioneering research has
helped transforming electroencephalography from a 1-dimensional detection technique to 3-di-
mensional neuroimaging modality. His lab demonstrated for the first time for humans to fly a drone
and control a robotic arm using noninvasive means just by thinking about it. He has contributed sig-
nificantly to neuroengineering education including editing the first textbook in Neural Engineering,
and led NIH and NSF training grants in neuroengineering. Dr. He has received a number of awards
including the IEEE Biomedical Engineering Award, the IEEE William J. Morlock Award, the IEEE EMBS
Academic Career Achievement Award and IEEE EMBS Distinguished Service Award from the IEEE
Engineering in Medicine and Biology Society (EMBS), the Established Investigator Award from the
American Heart Association, and the NSF CAREER Award. He is an elected Fellow of International
Academy of Medical and Biological Engineering, IEEE, American Institute of Medical and Biological
Engineering (AIMBE), and Biomedical Engineering Society. Dr. He served as a past President of the
IEEE Engineering in Medicine and Biology Society, the International Society for Functional Source
Imaging, the International Society on Bioelectromagnetism, and as Chair of Publications Committee
of AIMBE. Dr. He served as the Editor-in-Chief of IEEE Transactions on Biomedical Engineering from
2013-2018, and during his tenure, the journal's impact factor has increased by more than 92%. Since
2018, Dr. He has been elected as the Chair of the International Academy of Medical and Biological
Engineering.




INVITED SPEAKERS

Dr. Raphael C. Lee

Paul and Allene Russell Professor of Surgery

Professor of Medicine and Organismal Biology and Anatomy
The University of Chicago Medicine

Member, National Academy of Engineering

Dr. Raphael Lee, MD, ScD, is a senior plastic surgeon with special interest in aesthetic reconstruc-
tion, regenerative engineering for repair of abdominal hernias, peripheral nerve injuries, varicose
veins, and the scar deformities. He has pioneered functional reconstructive surgery methods
for correction of congenital and acquired gynecologic defects. Dr. Lee, Past-President, Midwest
Association of Plastic Surgeons, is regularly selected as one of America’s Top Plastic Surgeons by
Chicago Magazine and national publications. He is a member of the American Surgical Association,
National Academy of Engineering, International Academy of Medical and Biological Engineering,
MacArthur Fellow, and Fellow of the American Association for the Advancement of Science.

Dr. Zhi-Pei Liang

Franklin W. Woeltge Professor of Electrical and Computer Engineering
Co-chair, Integrative Imaging Theme in the Beckman Institute for
Advanced Science and Technology

v

Dr. Zhi-Pei Liang received his Ph.D. degree in Biomedical Engineering from Case Western Reserve
University in 1989. He subsequently joined the University of lllinois at Urbana-Champaign (UIUC)
first as a postdoctoral fellow (supervised by the late Nobel Laureate Paul Lauterbur) and then as
a faculty member in the Department of Electrical and Computer Engineering. Dr. Liang is current-
ly the Franklin W. Woeltge Professor of Electrical and Computer Engineering; he also co-chairs
the Integrative Imaging Theme in the Beckman Institute for Advanced Science and Technology.
Dr. Liang's research is in the general area of magnetic resonance imaging and spectrosco-
py, ranging from spin physics, signal processing, machine learning, to biomedical applications.
Research from his group has received a number of recognitions, including the Sylvia Sorkin
Greenfield Award (Medical Physics, 1990), Whitaker Biomedical Engineering Research Award
(1991), NSF CAREER Award (1995), Henry Magnuski Scholar Award (UIUC, 1999), University Scholar
Award (UIUC, 2001), Isidor I. Rabi Award (International Society of Magnetic Resonance in Medicine,
2009), IEEE-EMBC Best Paper Awards (2010, 2011), IEEE-ISBI Best Paper Award (2010, 2015), Otto
Schmitt Award (International Federation for Medical and Biological Engineering, 2012), Technical
Achievement Award (IEEE Engineering in Medicine and Biology Society, 2014), and Andrew Yang
Research Award (UIUC, 2017). Dr. Liang was selected as the Paul C. Lauterbur Lecturer for the 2016
ISMRM meeting and as the Savio L. Woo Distinguished Lecturer for the 2017 WACBE World Congress
on Bioengeering. He is a Fellow of the IEEE, the International Society for Magnetic Resonance in
Medicine, the American Institute for Medical and Biological Engineering, and the International Acad-
emy of Medical and Biological Engineering. Dr. Liang served as President of the |IEEE Engineering in
Medicine and Biology Society from 2011-2012 and received its Distinguished Service Award in 2015.




INVITED SPEAKERS

Dr. Kenneth R. Lutchen
Dean, College of Engineering
Professor, Biomedical Engineering
Boston University

Dr. Kenneth R. Lutchen, is Dean of the College of Engineering and Professor of Biomedical
Engineering (BME) at Boston University. He has published over 145 peer-reviewed journal
articles cited over 8000 times. His research uncovers the mechanisms that cause lung disease
and novel methods for diagnosing lung disease. While Chair of BME the department ranking
improved from 18th to 6th in the nation. As Dean, the College’s Graduate Ranking has improved
from 54th to 35th and is ranked 16th among all private universities. He oversaw the creation of
a new Divisions in Materials Science and Engineering and in Systems Engineering and a 20,000
sq. ft Engineering Product Innovation Center (EPIC) and a new 5000 sq. ft. Bioengineering Technology
and Entrepreneurship Center (BTEC) both designed to instill interdisciplinary product design skills
throughout engineering education. Dean Lutchen has advanced the concept of “Creating the
Societal Engineer” as a foundational principle of Engineering Education to prepare students for
life-long learning and impact. He has also published op-ed pieces on engineering education and
technology transfer in Harvard Business Review and Forbes magazine. Dean Lutchen served on
the Advisory Committee to the Directorate for Engineering of The National Science Foundation.
He is Past-President of the American Institute of Medical and Biological Engineering (AIMBE)
and has served on the Board of Directors of the Biomedical Engineering Society and the Wyss
Institute for Bioinspired Engineering at Harvard. Dr. Lutchen has been the recipient of the
AIMBE Pierre Galletti Award, AIMBE's highest honor.

Dr. Matthew O’'Donnell

Frank and Julie Jungers Dean Emeritus and Professor of Bioengineering
University of Washington

Member, National Academy of Engineering

Following undergraduate, graduate, and post-doctoral training at Notre Dame and Washington
University in St. Louis, Dr. O'Donnell joined General Electric Corporate Research and Development
Center in Schenectady, NY in 1980, where he worked on medical electronics, including MRI and
ultrasound imaging systems. In 1990, he moved to University of Michigan in Ann Arbor, Ml where
he held appointments in Electrical Engineering & Computer Science and in Biomedical Engineering.
In 1998, he was named the Jerry W. and Carol L. Levin Professor of Engineering. From 1999-2006
he also served as Chair of the Biomedical Engineering Department. In 2006 he moved to the Uni-
versity of Washington in Seattle, WA where he was the Frank and Julie Jungers Dean of Engineering
from 2006-2012. He is now Frank and Julie Jungers Dean Emeritus and a Professor of Bioengineer-
ing at the University of Washington. His most recent research has explored new imaging modali-
ties, including elasticity imaging, in vivo microscopy, optoacoustic devices, photoacoustic contrast
agents for molecular imaging and therapy, laser ultrasound systems, and catheter-based devices.
He has won numerous awards, including the Distinguished Alumni Award from the University of
Notre Dame, the Achievement and Rayleigh Awards from the IEEE-UFFC Society, the William J.
Morlock Award for Excellence in Biomedical Technology from the IEEE-EMBS Society, and the IEEE
Biomedical Engineering Award. He is a fellow of the IEEE and AIMBE and is an elected member of
the Washington State Academy of Sciences and the National Academy of Engineering.




INVITED SPEAKERS

Dr. Xiaochuan Pan

Professor, Departments of Radiology and Radiation & Cellular Oncology and the
Committee on Medical Physics

University of Chicago

Editor-in-Chief, IEEE Transactions on Biomedical Engineering

Dr. Xiaochuan Pan is a Professor in the Departments of Radiology and Radiation & Cellular
Oncology and the Committee on Medical Physics at The University of Chicago. His research centers
on physics, algorithms, and engineering underpinning tomographic imaging and its biomedical and
clinical applications. He has developed close clinical and industrial collaboration and established
robust translational programs. He is the recipient of awards such as IEEE NPSS Early Achievement
Award and IEEE EMBS Technical Award, a Fellow of AAPM, AIMBE, IAMBE, IEEE, OSA, and SPIE,
and Distinguished Investigator Award of ARR. Dr. Pan has served as a chair and/or reviewer of
study sections/review panels for funding agencies, including NIH, NSF, DOE, NSERC, NSFC, and
ASF, as the Edito-in-Chief of IEEE Trans. Biomed Eng., as an associate editor (or editorial board
member) for journals in the field such as IEEE Trans. Med. Imaging, IEEE Trans. Biomed Eng., IEEE .
Transl. Eng. Health and Med., Phys. Biol. Med., Med. Phys., and J. Med. Imaging, as a chair/member
of technical committees of professional organizations such as IEEE, RSNA, and AAPM, and as a
general chair, chair/member of programs, themes, and technical/scientific committees for
conferences such as IEEE EMBC, IEEE MIC, RSNA, AAPM, and MICCIA.

Dr. Ichiro Sakuma

Professor, School of Engineering

Director, Research Institute for Biomedical Science and Engineering
University of Tokyo

Dr. Ichiro Sakuma received B.S., M.S., Ph.D. in Precision Engineering from The University of Tokyo,
in 1982, 1984, and 1989 respectively. He was Research Associate from 1985 to 1987 in Department
Precision Engineering in Department of Precision Engineering, The University of Tokyo. He was
Research Associate, a Lecturer, and Associate Professor in School of Science and Engineering,
Tokyo Denki University from 1987 to 1998. He was associate Professor from 1998 to 1999 in
School of Engineering, Associate Professor from 1999 to 2001, and Professor from 2001 to 2006 in
Graduate School of Frontier Sciences, The University of Tokyo. He has been a Professor in School
of Engineering, The University of Tokyo since 2006. He was the Vice Dean of School of Engineering
from 2014 to 2017. He has been the director of Research Institute for Biomedical Science and Engi-
neering in the same university. His research interests include biomedical instrumentation, cardiac
arrhythmias, computer-assisted intervention, and surgical robotics. He is a fellow of Internation-
al Academy of Medical and Biological Engineering (IAMBE). He is a Board Member of Japanese
Society for Medical and Biological Engineering (JSMBE), and President of JSMBE from 2015 to 2016.
He is an editorial board member of IEEE Transactions on Biomedical Engineering. He is a Board
member of Japan Society of Computer Aided Surgery, International Society for Computer Aided
Surgery, Japanese Heart Rhythm Society.




INVITED SPEAKERS

Dr. Sanjeev G. Shroff
Distinguished Professor and Gerald E. McGinnis Chair in Bioengineering
Professor of Medicine, Department Chair of Bioengineering, University of Pittsburgh

Dr. Sanjeev Shroff is the Distinguished Professor and Gerald E. McGinnis Chair in Bioengineering
and Professor of Medicine at the University of Pittsburgh. Dr. Shroff's research is in the cardiovas-
cular arena, with two main focus areas: (1) Contractile and regulatory proteins and post-transla-
tional regulation of cardiac contraction. (2) Role of vascular stiffness in cardiovascular function and
potential therapeutic applications of vascular stiffness-modifying drugs and/or hormones (e.g.,

relaxin). His research efforts have been supported by numerous grants from NIH (continuous
funding since 1986), AHA, NSF, and industry sources. He was the recipient of the Established In-
vestigator Award from the AHA and was elected as a Fellow of the American Physiological Society,
Fellow of the American Institute for Medical and Biological Engineering, and the Fellow of Biomed-
ical Engineering Society. Dr. Shroff has been serving as the Principal Investigator on a NIH-NHLBI
pre-doctoral T32 training grant (Cardiovascular Bioengineering Training Program) since 2005 and
the Coulter Translational Research Partnership Il grant since 2013.

Dr. Shankar Subramaniam

Distinguished Professor of Bioengineering, Bioinformatics and
Systems Biology University of California at San Diego
President, IEEE Engineering in Medicine and Biology Society

Dr. Shankar Subramaniam is a Distinguished Professor of Bioengineering, Computer Science and
Engineering, Cellular and Molecular Medicine and Nanoengineering. He is currently the President
of IEEE EMBS. He was the Chair of the Bioengineering Department at the University of California
at San Diego (2008-13) leading the Department to be ranked first in NRC rankings. He holds the
inaugural Joan and Irwin Jacobs Endowed Chair in Bioengineering and Systems Biology. He was the
Founding Director of the Bioinformatics Graduate Program at the University of California at San
Diego. He is a fellow of the American Institute for Medical and Biological Engineering (AIMBE) and
is a recipient of the Smithsonian Foundation and Association of Laboratory Automation Awards

and his research spans systems biology and medicine. In 2013, he was elected as a Fellow of
AAAS. In 2002, he received the Genome Technology All Star Award. In 2011, he was appointed as a
Distinguished Scientist at the San Diego Supercomputer Center. In 2019 he was awarded the of IIT
Kanpur Jubilee Year Distinguished Alumni Award. Subramaniam is a pioneer in Systems Biology
research. He has published in leading journals such as Nature, Cell, Science family and in 2008,
he was awarded the Faculty Excellence in Research Award at UCSD. His work at the interface of
engineering and medicine has impacted several research areas in biomedicine. He has served on
several national research advisory councils including the National Institutes of Health.




INVITED SPEAKERS

Dr. Nitish V. Thakor

Professor of Biomedical Engineering

Johns Hopkins University and National University of Singapore
Director, Singapore Institute for Neurotechnology

Editor in Chief, Medical and Biological Engineering and Computing

Dr. Nitish V. Thakor is a Professor of Biomedical Engineering, Electrical and Computer
Engineering and at Johns Hopkins University since 1983 and National University of Singapore since
2012. He is also the Founding Director of Singapore Institute for Neurotechnology at the National
University of Singapore. His technical expertise is in the field of Neuroengineering, where he has
pioneered many technologies for brain monitoring, implantable neurotechnologies, neuropros-
thesis and brain-machine interface. He has published over 400 refereed journal papers, has 17
US and international patents and co-founded 3 active companies. He was previously the Editor in
Chief of IEEE Transactions on Neural Systems and Rehabilitation Engineering, and currently the
EIC of Medical and Biological Engineering and Computing (Springer/Nature). He is the Editor of an
upcoming authoritative reference Handbook of Neuroengineering. Prof. Thakor is a recipient of
the Technical Achievement Award (Neuroengineering) as well as the Academic Career Award from
the IEEE Engineering in Medicine and Biology Society. He received a Research Career Development
Award from the National Institutes of Health and a Presidential Young Investigator Award from the
National Science Foundation, and is a Fellow of the American Institute of Medical and Biological
Engineering, Life Fellow of IEEE, Biomedical Engineering Society, and International Federation of

Medical and Biological Engineering.

Dr. Gordana Vunjak-Novakovic

University Professor and Mikati Foundation Professor of
Biomedical Engineering and Medicine

Columbia University

Member, National Academies of Engineering and Medicine

Dr. Gordana Vunjak-Novakovic is University Professor, the highest academic rank at Columbia
University reserved for only a few active faculty out of 4,000, as the first engineer in history of
Columbia to receive this highest distinction. She is also the Mikati Foundation Professor of Biomed-
ical Engineering and Medical Sciences, and a faculty in the Irving Comprehensive Cancer Center
and in the Center for Human Development. She directs the Laboratory for Stem Cells and Tissue
Engineering, serves on the Columbia University President’s Task Force for Precision Medicine, and
on the Executive Leadership of the Columbia University Medical Center. The focus of her research
is on engineering functional human tissues for regenerative medicine and studies of development
and disease. With 38,800 citations and h=112, she is one of the most highly cited individuals of all
times, in all disciplines. With her students, Dr. Vunjak-Novakovic has 85 licensed, issued and pend-
ing patents and has founded four biotech companies. She is a frequent advisor to government and
industry and serves on numerous advisory boards and councils. Among her many distinctions,
Dr. Vunjak-Novakovic is a Founding Fellow of the International Society for Tissue Engineering and
Regenerative Medicine, one of the Foreign Policy’s 100 Leading Global Thinkers for 2014, and the
recipient of the Pritzker Award of the Biomedical Engineering Society in 2017. She is a member of
the Academia Europaea, AAAS, American Institute of Medical and Biological Engineering, National
Academy of Engineering, National Academy of Medicine, and National Academy of Inventors.




INVITED SPEAKERS

Dr. John A. White

Professor and Chair of Biomedical Engineering
Boston University

President-Elect, Biomedical Engineering Society

Dr. John A. White is Professor and Chair of Biomedical Engineering at Boston University. He has
joint appointments in the Program in Neuroscience and the Department of Pharmacology and
Experimental Therapeutics. He is Pl and Program Director for BU BME's long-standing NIGMS
training grant in Quantitative Biology and Physiology. Prof. White received his BS in BME from
Louisiana Tech University (1984), and his PhD in BME from Johns Hopkins University (1990).
Professor White's research group uses engineering and computational approaches to study
computation in single neurons and astrocytes, as well as network interactions. He is co-developer
of RTXI, the most widely used programming environment for virtual-reality-inspired experiments
in neurophysiology, and is known for describing the biophysical bases of neuronal oscillations
and the factors that limit signal-to-noise in neurons and neuronal networks. His group has collab-

orated to develop new mouse lines, and new scanning approaches, for fluorescence imaging in
neurons and astrocytes. He is author of over 100 peer-reviewed publications, has given over 150
invited lectures, and has raised over $50M in external funding. White is a Fellow of the Biomedical
Engineering Society and the American Institute for Medical and Biological Engineering. In 2019,
White was elected President of the Biomedical Engineering Society.

Dr. Savio L-Y. Woo

Distinguished University Professor Emeritus and Director of Musculoskeletal
Research Center

University of Pittsburgh

Member, National Academies of Engineering and Medicine

Dr. Woo is a Distinguished University Professor Emeritus and the Founder and Director of the
world-renowned Musculoskeletal Research Center (MSRC), a diverse multidisciplinary research
and educational center in the University of Pittsburgh where over 500 orthopaedic surgeons,
bioengineering students, faculty and staff have studied and worked. He also spent 20 years at
the University of California, San Diego as a Professor of Surgery and Bioengineering. Dr. Woo is
a pioneer in bioengineering and is renowned for his 50 years of translational research in heal-
ing and repair of tissues. Together with his team, their work has had a significant impact on the
management of ligament and tendon injuries including clinical paradigm shifts to improve patient
outcome. More recently, Dr. Woo and his team's research has focused on two areas: 1) measure-
ment of the forces in the ligament and tendon and their contribution to joint function using robot-
ics technology and 2) using functional tissue engineering (FTE) approach to facilitate ligament heal-
ing and regeneration including the use of biodegradable magnesium (Mg) and Mg alloys.Dr. Woo
is a member of the National Academy of Medicine (1991), the National Academy of Engineering
(1994), and the Academia Sinica (1996). In 1998, he received the Olympic Prize for Sports Science
from the International Olympic Committee and the first Olympic Gold Medal in Nagano, Japan.
Many professional societies have given him their highest honors that include the Kappa Delta
Award (AAOS/ORS), the Herbert R. Lissner Medal (ASME), the O’'Donoghue Sports Injury Research
Award (AOSSM), the Giovanni Borelli Award (ASB), the Muybridge Medal (ISB), and the Gold Medal
for Innovation in Healthcare Technology (IEEE).




INVITED SPEAKERS

Dr. Lisa X. Xu

Chair Professor in Biomedical Engineering

Vice President for Graduate Education and International Affairs
Shanghai Jiao Tong University

Dr. Lisa X. Xu received her Ph.D. degree in 1991 from University of lllinois at Urbana-Champaign,
USA. She was on the faculty of The City University of New York, and promoted to associate
professor with tenure in 1996. She then moved to Purdue University and took the tenured
associate professor position in Mechanical Engineering in 1997 and a joint faculty position in

Biomedical Engineeringin 1998. Dr. Xu became the “Chang Jiang Scholar” Distinguished Professor in
Biomedical Engineering at Shanghai Jiao Tong University awarded by Chinese Ministry of
Education in 2003, and received the “Outstanding Youth Award” by Chinese Natural Science
Foundation (CNSF) in 2007. She was the recipient of Natural Science Award from Chinese
Ministry of Education (2nd place) in 2010. Her research interests encompass fundamental study
of bio-thermal physics, cancer thermal therapy, and medical device supported by NCI and NSF
in US, and subsequently by Chinese NSF, key national center grants from Chinese Ministry of
Science and Technology. She has published nearly 200 peer reviewed journal papers and con-
ference proceedings, and five book chapters. She is an elected ASME Fellow, AIBME Fellow and a
senior member of IEEE EMBS. She was the technical program chair for The 2005 EMBC in Shanghai,
China and the AdCom Member of EMBS (2011-2013). She had served as the President of Shang-
hai Society of Biomedical Engineering (2010-2018). She is currently serving as Vice President of
Shanghai Association for Science & Technology, Vice president of Shanghai Federation of Returned
Overseas Chinese, Vice Director of Association of Chinese Graduate Education.




Poster Session and Competition

101
Antibiotic Discovery by Means of Computers
Cesar de la Fuente; University of Pennsylvania

103

Quantifying The Vasculogenic Potential of iPSC-EPs in
Angiogenic Hydrogels

Cody Crosby, Alex Hillsley, Sachin Kumar, Sapun Parekh,
Adrianne Rosales, Janet Zoldan; University of Texas at Austin,
Southwestern University

104

High Resolution Wide Field Computational Polarization
Microscopy

Xiang Dai, Pavan Chanda Konda, Shiqgi Xu, Roarke W. Horstmeyer;
Duke University

105

Therapeutic Ultrasound Triggered Silk Fibroin Scaffold
Degradation

Megan K. DeBari, Xiaodan Niu, Jacqueline V. Scott,

Mallory D. Griffin, Sean R. Pereira, Keith E. Cook, Bin He,
Rosalyn D. Abbott; CMU

106

Cribrosa Capillaries Straighten As Intraocular

Pressure Increases

Bryn L. Brazile, Bin Yang, Susannah Waxman, Po Lam,

Andrew P. Voorhees, Ralitsa T. Loewen, Nils A. Loewen,

Joseph F. Rizzo Ill, Tatjana Jakobs, lan A. Sigal; University of Pitts-
burgh, University of Wiirzburg (Wiirzburg, Germany),

Harvard Medical School

107

Bacterial Motility in Disordered Media

Tapomoy Bhattacharjee, Daniel Amchin, Jenna Ott, Felix Kratz,
Sujit S. Datta; Princeton University

108

Estimating Cell-Type Specific Gene Expression in
Spinal Cord Injury through Deconvolution of Bulk
RNA-seq Data

Dylan Forenzo, Li Cai; Rutgers University

109

Imaging Ictal and Inter-ictal Networks from Scalp EEG
Recordings

Abbas Sohrabpour, Zhengxiang Cai, Shuai Ye, Gregory Worrell,
Bin He; CMU, Mayo Clinic

110

EEG Signals Index A Global Signature of Arousal Embedded
in Neuronal Population Recordings

Richard Johnston, Adam C. Snyder, Rachel S. Schibler,

Matthew A. Smith; CMU, University of Rochester,

Harvey Mudd College

111

Deep Learning of Material Transport in Complex Neurite
Networks

Angran Li, Amir Barati Farimani, Yongjie Jessica Zhang; CMU

112

Chelation Crosslinking of Biodegradable Elastomers
Ying Chen, Paula G. Miller, Xiaochu Ding, Chelsea E.T. Stowell,
Katie M. Kelly, Yadong Wang; Cornell University

113

Modeling Human Cardio-Pulmonary Co-development
Via Simultaneous Multilineage Induction from hPSCs
Wai Hoe Ng, Elizabeth Johnston, Jun Jie Tan, Xi Ren; CMU,
Universiti Sains Malaysia (Penang, Malaysia)

114

Classification of Lung Disease Using CT Image Encodings
Computed Using Neural Networks

Palash Shah, Prahlad G Menon; University of Virginia,
University of Pittsburgh

115

Frontoparietal Alpha-gamma Modulation in Selective
Auditory Attention

Alexander Pei, Winko W. An, Barbara G. Shinn-Cunningham;
MU

116

Microfluidic Tumor-Mesothelial Model to Study Ovarian
Cancer Invasion Dynamics

Dorota Jazwinska, Nicholas Genco, loannis Zervantonakis;
University of Pittsburgh

117

Conferring Receptors Cancer Cells with Extracellular
Vesicles for Targeted Therapy

Fei Xue, Zachary Quinn, Yundi Chen, Rhea John, Yuan Wan;
Binghamton University

118

Single-Cell Derived Exosome Heterogeneity Promotes
Invasive Fibroblast Phenotype in Epithelial

Ovarian Cancer

Amy H. Lee, Deepraj Ghosh, Nhat Quach, Michelle R. Dawson;
Brown University

119

Deep Learning Improves Classification of Noninvasive
Brain-Computer Interface Control

James R. Stieger, Stephen A. Engel, Daniel Suma, Bin He; CMU,
University of Minnesota



120

Effects of Long-Term Meditation Practices on Sensorimotor
Rhythm Based BCI Learning

Xiyuan Jiang, Emily Lopez, James Stieger, Carol Greco,

Bin He; CMU, University of Minnesota, University of Pittsburgh

121

Modeling Neuron Growth Using Phase Field Method
Aishwarya Pawar, Ashlee Liao, Victoria Webster-Wood,
Adam W. Feinberg, Yongjie Jessica Zhang; CMU

122

Piperazine Derivatives Enhance Epithelial Cell Monolayer
Permeability by Increased Cell Force Generation and
Loss of Cadherin Structures

Shiyuan Zheng, Kirill Lavrenyuk, Katherine C. Fein,

Nicholas G. Lamson, Kathryn A. Whitehead, Kris Noel Dahl;
University of Pittsburgh, CMU

123

Investigating Oxygen-Dependent Cell-Cell Communication
in Human Cardiac Fibroblasts with A Microfluidic Device
N. N. Khalil, M. L. Rexius-Hall, M. L. McCain; University of
Southern California

124

Soft Silicone Electrode Net for Modulating

Bladder Function

Ritesh Kumar, Chaitanya H. Gopinath, Tyler Simpson,

David Weir, Maria K Jantz, Alexander Thiessen, Danny McDonnall,
Robert A Gaunt; University of Pittsburgh, Ripple LLC

125

Exploring The Passive Mechanics of Early Neurulation
Through Computational Modeling

Sommer Anjum, Lance Davidson; University of Pittsburgh

126
Tensional Homeostasis Across Length Scales
Michael L. Smith, Dimitrije Stamenovic; Boston University

127

Inflammation in The Tumor Microenvironment:
Experimental Models of Metastatic Melanoma Therapy
Andrew M. Bradshaw, Erica Kuo, Jelena Grahovac, Kyle Sylakowski,
Cindy Sander, Howard Edington, John M Kirkwood, Alan Wells;
University of Pittsburgh, National Cancer Research Center
(Belgrade, Serbia), Allegheny Health Network, University of
Pittsburgh Medical Center, Pittsburgh VA Health System

128

Performance of Portable and Laboratory-based
Near-infrared Spectroscopy Sensors for Assessing Muscle
Blood Flow during Exercise

Julie Rekant, April Chambers; University of Pittsburgh

129

Engineering Nanoparticles for Improved Lymphatic
Targeting

Jacob McCright, Colin Skeen, Jenny Yarmovsky, Katharina Maisel;
University of Maryland

130

Formulation of A Topical Cysteamine
Microsphere/thermoresponsive Gel Eyedrop for
Corneal Cystine Crystals in Cystinosis

Jorge Jimenez, Michael A. Washington, Ken K. Nischal,
Morgan V. Fedorchak; University of Pittsburgh,

UPMC Children’s Hospital of Pittsburgh

131

Sensory Feedback Impacts Volitional Control of Single
Neurons Even After Prolonged Training

Carmen F. Fisac, Steven M. Chase; CMU

132

Monkeys Exhibit a Paradoxical Decrement in Performance
in High-stakes Scenarios

Nick P. Paviovsky, Adam L. Smoulder, Patrick J. Marino,

Alan D. Degenhart, Nicole T. McClain, Aaron P. Batista,

Steven M. Chase; University of Pittsburgh, CMU

133

Tensor Feature Selection for EEG based Brain-Computer
Interfacing

Daniel Suma, Abbas Sohrabpour, Bin He; CMU

134

Fully Biological Channels for A Biomimetic Gas Exchange
Device

Erica M. Comber, Kalliope G. Roberts, Rachelle N. Palchesko,
Daniel J. Shiwarski, Xi Ren, Adam W. Feinberg, Keith E. Cook; CMU

135

3D Analysis of The Impact of Pelvic Organ Prolapse Repair
Surgery on Vaginal Anatomy

Arijit Dutta, Shaniel Bowen, Krystyna Rytel, Pamela Moalli,

Steven Abramowitch, University of Pittsburgh

136

Restoration of Normal Vaginal Anatomy after Pelvic
Organ Prolapse Repair: The Role of Vaginal Angulation
in Anatomic Failure

Shaniel T. Bowen, Pamela A. Moalli, Steven D. Abramowitch;
University of Pittsburgh, Magee Women's Research Institute

137

Rehabilitation of Lower Limbs with A Brain-Computer
Interface System after Stroke

M. Sebastian-Romagosa, W. Cho, R. Ortner, F. Cao,

K. Mayr, C. Guger; g.tec medical engineering Spain S.L. (Barcelona,
Spain), g.tec medical engineering GmbH (Schiedlberg, Austria),
g.tec neurotechnology (Albany, USA)



138

FingerSight: Computer Vision Based Wearable Device
for Guiding The Visually Impaired

Yuxuan Hu, Janet Canady, Roberta Klatzky, George Stetten;
University of Pittsburgh

139

Mechanical Parameterization of GBM Patient
Cell Migration

Jay C. Hou, Mariah M. McMahon, Jann N. Sarkaria,
Clark C. Chen, David J. Odde; University of Minnesota

140

A Shape-Complementing, Porosity-matching Perfusion
Bioreactor System for Tissue Engineering Geometrically
Complex Bone Grafts

Barbie Varghese, Ananya Kar, Julia Napolitano, Yunhui Xing,

Xi Ren; CMU

141

Network Entropy As An Integrative Metric of Changes in
Skeletal Muscle Transcriptome Over Time

Abish Pius, Zachary Clemens, Sruthi Sivakumar, Amrita Sahu,
Sunita Shinde, Hikaru Mamiya, Nathaniel Luketich, Jian Cui,

Joerg D. Hoeck, Sebastian Kreuz, Michael Franti, Aaron Barchowsky,
Fabrisia Ambrosio; University of Pittsburgh, Boehringer Ingelheim
Pharmaceuticals, Inc.

142

A Closed-loop Ultrasound Imaging Estimator for Assessing
Muscle Contractility during Neuromuscular Electrical
Stimulation

Zhiyu Sheng, Nitin Sharma, Kang Kim; University of Pittsburgh

143

Assessing Regenerative Properties of Electrically Stimulated
ASC Secretome

Emily Pallack, Nora Hlavac, Raffae Ahmad, Deanna Bousalis,

Erin Patrick, Christine Schmidt; University of Florida

144

Rapid Tau Monomer Uptake is Proportional to Heparan
Sulfate Proteoglycan Content, but Not Dependent Solely
on Their Presence

Liging Song, Evan A. Wells, Anne S. Robinson; CMU

146

Tunable Multifunctional Bioinks for 3D Printing
Applications in Bone Regeneration

Songyang Li, Saigopalakrishna S. Yerneni, Adam W. Feinberg,
Phil G. Campbell; CMU

147

Effects of Subjected Patient Population on Cardiovascular
Diagnostic Testing

Rylee Wayand, Mark Doyle; CMU, Allegheny Health Network

148

Using Systems Modeling to Localize The Seizure

Onset Zone in Epilepsy Patients from Single Pulse
Electrical Stimulation Recordings

Golnoosh Kamali, Rachel June Smith, Mark Hays,

Christopher Coogan, Nathan E. Crone, Joon Y. Kang,

Sridevi V. Sarma; Johns Hopkins University, Johns Hopkins Hospital

149

Optical Methods for Non-Invasive Assessment of
Arteriole Flow Impedance

Jason Yang, Jana M. Kainerstorfer; CMU

150
Spinal Cord Neuromodulation: Is It A thing?
Josep-Maria Balaguer, Marco Capogrosso; University of Pittsburgh

151

Real-time Imaging of the Stretch-induced Changes in
the Optic Nerve Head Collagen Architecture

Po-Yi Lee, Bin Yang, Yi Hua, Susannah Waxman, Ziyi Zhu,
Fengting Jil, lan A Sigal; University of Pittsburgh,

Duquesne University

152

B-lactamase Responsive Hydrogels for Bacteria-triggered
Antibacterial Drug Delivery

Cassi LaRose, Dahlia Alkekhia, Anita Shukla; Brown University

153

High-speed Structured Polarized Light Imaging of
Tissue Dynamics

Grace Ingram, Po-Yi Lee, Benjamin Bernarding, lan A Sigal,
Bin Yang; Duquesne University, University of Pittsburgh

155

Evaluating Discrete Period Quadrature for Time-Frequency
Analysis Using Various Features of the Magnitude and
Phase Spectra

Julia Foust, George Stetten; University of Pittsburgh

156

Electron Paramagnetic Imaging of Oxygen in
Photopolymerizeable Gelatin Methacrylate

Ryan O’Connell, Andrey Bobko, Oxana Tseytlin, Mark Tseytlin;
West Virginia University

158

An Instrumented Glove to Condition Greater Agency and
Accelerate Grasp Rehabilitation

Mingxiao Liu, Samuel Wilder, Sean Sanford, Raviraj Nataraj;
Stevens Institute of Technology

159
Effects of Sub10-nm Particles on Macrophage Activation
Wonhee Han, Dasia Aldorando, Elizabeth Wayne, Coty Jen; CMU



162

Remote Non-Genetic Optical Modulation of Cellular
Activity Using Fuzzy Graphene

Raghav Garg, Kyoungin Kang, Sahil K. Rastogi,

Matteo Giuseppe Scopelliti, Bernardo . Pinto, Jane E. Hartung,
Seokhyoung Kim, Corban G.E. Murphey, Nicholas Johnson,
Daniel San Roman, Francisco Bezanilla, James F. Cahoon,
Michael Gold, Maysam Chamanzar, Tzahi Cohen-Karni; CMU,
University of Chicago, University of Pittsburgh,

University of North Carolina

163

Building A DNA Origami Network to Modulate Cell
Membrane Remodeling

Weitao Wang, Piyumi Wijesekara, Xi (Charlie) Ren,
Rebecca E. Taylor; CMU

164

Predicting Short-term and Long-term Effects of
Spinal Cord Stimulation

Kyle See, Rachel Judy, Stephen Coombes, Ruogu Fang;
University of Pittsburgh, University of Florida

166

Effect of Macro-calcification on The Failure Mechanics of
Intracranial Aneurysmal Wall Tissue

R. N. Fortunato, A. M. Robertson, C. Sang, X. Duan, S. Maiti;
University of Pittsburgh, PNC Bank

167

Neural Silences Can Be Localized Rapidly Using Noninvasive
Scalp EEG

Alireza Chamanzar, Marlene Behrmann, Pulkit Grover; CMU

168

Viral Control Over Host Nuclear Architecture

Daniel B. Whitefield, Sarah Boothman, Jonathan S. Minden,
Fred L. Homa, Kris Noel Dahl; CMU, University of Pittsburgh

169

Classifying Craving State in Recovering Opioid Users with
Wearable Sensor Data

Saitheeraj Thatigotla, Sage Betko, Wren Gray, Rishabh Shetty,
Ellie Gordon, Prahlad G Menon; Behaivior LLC

170

Role of Celebrovascular Autoregulation in Neurovascular
Coupling

D. Acharya, A. Ruesch, S. Schmitt, J. Yang, M.A. Smith,

J-M. Kainerstorfer; CMU

171

Increasing the Signal-to-Noise Ratio of Neural Recordings
Using an Adaptive Frequency-Domain Filtering Technique
Esther Bedoyan, Jay W. Reddy, Anna Kalmykov,

Tzahi Cohen-Karni, Maysamreza Chamanzar; CMU

172

A Midrange Frequency Boost Circuit for Intraoperative
Microelectrode Recordings in Functional Neurosurgery
E. L. Ashbolt, G. C. McConnell; Branfman Family Foundation

173

Electron Density Map Super-resolution Using Deep Learning
Yuyang Wang, Prakarsh Yadav, Baishali Mullick,

Amir Barati Farimani; CMU

174

Characterizing Engineered Muscle Tissues on Micromolded
Gelatin Hydrogels with Tunable Rigidity

Divya Gupta, Jeffrey W. Santoso, Megan L. McCain;

University of Southern California

175

Long-term Scaffold-free Psoriatic Skin Model

Rahul Rimal, Yvonne Marquardt, Akihiro Nishiguchi,

Sebastian Huth, Mitsuru Akashi, Martin Moeller, Jens M. Baron,
Smriti Singh; Leibniz Institute for Interactive Materials (Aachen,
Germany), Russian Academy of Science (Moscow, Russia), Aachen
University (Aachen, Germany), National Institute for Materials
Science (Tsukuba, Japan), Osaka University (Osaka, Japan)

176

Modelling Recruitment of Afferents in Dorsal Root
Ganglion for Somatosensory Neuroprostheses
Juhi Farooqui, Ameya Nanivadekar, Lee Fisher; CMU,
University of Pittsburgh

177

In situ Ultrasonically Tunable Virtual Axicon for
Non-invasive Optical Imaging

Yasin Karimi Chalmiani, Maysam Chamanzar; CMU

178

Blood Pressure Prediction from Electrocardiogram &
Photoplethysmogram Using Deep Learning

Prakarsh Yadav, Amir Barati Farimani; CMU

179

Fabrication of a 3D Model of A Lymphatic Vessel Using
Microfluidic Devices

Ann Ramirez, Priscilla Lee, Mayowa Amosu, Katharina Maisel;
University of Maryland

180

A CRISPR-based Transcriptional Repressor for Synthetic
Immunomodulation in Vivo

Farzaneh Moghadam, Ryan LeGraw, Jeremy | Velazquez,

Nan Cher Yeo, Chenxi Xu, Jin Park, Alejandro Chavez,

Mo R Ebrahimkhani, Samira Kiani; University of Pittsburgh,
Arizona State University, University of Alabama,

Columbia University



181

Utilizing Nanomechanical Biosensors to Measure Strain
on Tissues During Compaction

Sanjana Shah, Daniel Shiwarski, Adam W. Feinberg; CMU

182

Application of a Two-Layer Model to Correct for Skin
Pigmentation in Spatial Frequency Domain Imaging of the
Healthy Breast

Constance M. Robbins, Jason Yang, James F. Antaki,

Jana M. Kainerstorfer; CMU, Cornell University

183

Anchor-Dependent DNA Origami Nano Tile Accessibility to
Cell Surface As A Functional Measure of Glycocalyx Integrity
in Vascular Diseases and Regeneration

Piyumi Wijesekara, Ying Liu, Rebecca Taylor, Xi (Charlie) Ren;

cMu

184

Ambulatory ECMO Utilizing An Extracorporeal VAD As
Destination Therapy

K.G.Roberts, N.Umei, S.Shin, K.Wu, A.Lai, E.M.Comber, D.J.Skoog,
S.Ichiba, S.Jiang, M.D.Bacchetta, K.E. Cook; CMU, Nippon Medical
School Hospital (Tokyo, Japan), University of Washington, Advanced
Respiratory Technologies, Vanderbilt University Medical Center

185

DNA-inspired JBNT Nanopiece for Efficient and High
Biocompatible siRNA Carrier

Jinhyung Lee, lan Sands, Wuxia Zhang, Yupeng Chen;
University of Connecticut

186

Scaffold-Free Nerve Conduit Engineered using Dental
Pulp Stem Cells

Michelle D. Drewry, Matthew T. Dailey, Kristi Rothermund,
Fatima N. Syed-Picard; University of Pittsburgh

187

Scaffold-Free Tissue Engineering for Full Tooth Root
Regeneration

Tia Calabrese, Kristi Rothermund, Fatima N. Syed-Picard;
University of Pittsburgh

188

Enhanced Spatio-temporal Resolution of Neuronal
Activities Using Joint Electroencephalography and Diffuse
Optical Tomography

Jiaming Cao, Theodore J. Huppert, Pulkit Grover,

Jana M. Kainerstorfer; CMU

189

Novel Spiral EEG Electrodes for All Hair Types

Amber K. Afelin, Arnelle Etienne, Tarana Laroia, Harper Weigle,
Ashwati Krishnan, Pulkit Grover; CMU

190

Hypoxia Drives Partial Epithelial/mesenchymal Transition
and Collective Migration 3D Breast Microtumor Model
Vaishali Aggarwal, Catalina Ardila Diana, Shilpa Sant;

University of Pittsburgh

191

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

Daniel San Roman, Raghav Garg, Yingqiao Wang, Bryan Brown,
Stephen Badylak, Tzahi Cohen-Karni; CMU, University of Pittsburgh

192

Optimizing Intrinsic Optical Signal (10S) Detection for
Brain-Computer Interface (BCI) Applications

Bradley Scammon, Jiaming Cao, Vishal Jain, Jana Kainerstorfer;
cmMu

193

Developing Islet-on-Chip Model for Modeling Type-2
Diabetes

Connor Wiegand, Ravikumar K, Xiang Li, Lans Taylor,
Ipsita Banerjee; University of Pittsburgh

194

Alterations in Cerebral Metabolic Rate of Oxygen with
Cerebrovascular Dysregulation

Ankita Mukherjea, Deepshikha Acharya, Alexander Ruesch,
Jana M. Kainerstorfer; CMU

195

Developing a Vascularized Islet Organoid Using Human
Pluripotent Stem Cells and Microvascular Fragments
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Using Advanced Polymer/Stainless Steel Nanofabrication
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Oxygenase-1 in Cell Migration

William Leineweber, Stephanie |. Fraley; UC San Diego
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