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Explore Frontiers in 
Biomedical Engineering
The Carnegie Mellon Forum on Biomedical Engineering brings together 

researchers, students, clinicians, and industry leaders from around the world 

to share groundbreaking discoveries and advance the future of healthcare. 

Hosted annually by the Department of Biomedical Engineering at 

Carnegie Mellon University, the Forum provides a dynamic platform for 

scientific exchange and collaboration. 

Each year, the program features keynote lectures by world-renowned 

experts and an interactive virtual poster competition that highlight 

cutting-edge research across a broad range of topics from cellular 

engineering and neurotechnology to medical devices and global 

health innovations. The Forum offers opportunities for students to 

showcase their work, gain valuable feedback, and connect with 

peers, mentors, and potential collaborators. 

At its heart, the Carnegie Mellon Forum on Biomedical Engi-

neering is more than a conference — it is a community 

dedicated to advancing science and engineering for the 

benefit of human health worldwide
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Program	
	
	 Friday, September 25
	 Carnegie Mellon Forum on Biomedical Engineering
	

08:45 – 09:00 AM	 Welcome Remarks
	 Keith Cook, Ph.D.
	 The David Edward Schramm Professor and Head 
	 Biomedical Engineering
	 Carnegie Mellon University

09:00 – 09:30 AM	 Keynote Talk: Lighting up the Gut-Brain Connection: From Mechanisms to 	
	 Models to Modulation 
	 Kristen Smith-Edwards, Ph.D.	  
	 Assistant Professor of Physiology
	 Mayo Clinic

	 Moderator: Pulkit Grover, Ph.D.
	 Angel Jordan Associate Professor 
	 Electrical & Computer Engineering, Biomedical Engineering  
	 Neuroscience Institute
	 Carnegie Mellon University

09:30 –10:00 AM	 Keynote Talk: Empowering Biomedical Discovery with AI Scientists
	 Marinka Zitnik, Ph.D.	
	 Associate Professor of Biomedical Infomatics
	 Harvard University

	 Moderator: Michelle Li, Ph.D.
	 Assistant Professor
	 Department of Biomedical Engineering
	 Carnegie Mellon University

10:00 – 10:15 AM	 BREAK

10:15 – 10:45 AM	 Keynote Talk: Regenerative Transplantation: A Paradigm Shift 

	 Giuseppe Orlando, M.D., Ph.D.
	 Professor, Transplant Surgery, Surgery (Winston-Salem)
	 School of Medicine
	 Wake Forest University

	 Moderator: Dr. Xi (Charlie) Ren
	 Associate Professor
	 Department of Biomedical Engineering
	 Carnegie Mellon University

10:45 – 11:15 AM	 Best Abstract Talk: Tracking Flow of Attention in Visual Circuits 
	 Across the Brain
	
	 K.C. Jacobson, B.S.
	 Georgia Institute of Technology

	 Moderator: Constance “Robbie” Robbins, Ph.D.
	 Research Scientist
	 Department of Biomedical Engineering
	 Carnegie Mellon University
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Program continued

11:15 – 11:45 AM	 Keynote Talk:  Innovative neuromodulation strategies for central and 
	 peripheral neural systems	

	 Kevin Otto, Ph.D.
	 The Dane A. Miller Professor and Head
	 Department of Biomedical Engineering
	 Purdue University

	 Moderator: Dr. Steven M. Chase
	 Professor
	 Department of Biomedical Engineering
	 Carnegie Mellon Neuroscience Institute
	 Carnegie Mellon University 

11:45 – 12:15 PM	 Keynote Talk: Breaking Barriers and Building Community

	 Claire Riordan, M.S.
	 Education and Public Engagement Manager
	 Rinn Medical Devices Centre

	 Moderator: Keith Cook, Ph.D.
	 The David Edward Schramm Professor and Head
	 Department of Biomedical Engineering
	 Carnegie Mellon University 

12:15 - 1:00 PM 	 LUNCH BREAK

1:00 – 1:30 PM	 Keynote BIO-INSYNC: Biointegrated Implantable Systems for 
	 Cell-Based Sensing and Therapy	
	
	 Burak Ozdoganlar, Ph.D.
	 Ver Planck Endowed Chair Professor of Mechanical Engineering
	 Prof. of Biomedical Eng., Materials Sci. & Eng., and the Neuroscience Institute
	 Associate Director, Engineering Research Accelerator of the College of Engineering

	 Moderator: Keith Cook, Ph.D.
	 The David Edward Schramm Professor and Head
	 Department of Biomedical Engineering
	 Carnegie Mellon University

1:30 – 2:00 PM	 Keynote Talk: Beyond Anatomy: Engineering the Future of 
	 Functional Cardiopulmonary Imaging	
	
	 Andreas Fouras, Ph.D.
	 Managing Director and Chief Executive Officer
	 4DMedical

	 Moderator: Dr. Jason Szafron
	 Assistant Professor
	 Department of Biomedical Engineering
	 Carnegie Mellon University
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2:00 – 3:00 PM 	 Pre-recorded Slide Presentations

3:00 – 3:15 PM	 Announcement of Awards

Program continued
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Dr. Keith Cook
The David Edward Schramm Professor and Head 
Biomedical Engineering
Carnegie Mellon University 

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

Andreas Fouras, Ph.D.
Managing Director and Chief Executive Officer
4DMedical

Dr. Andreas Fouras is the Founder, Managing Director, and Chief Executive Officer of 
4DMedical (ASX:4DX), a medical technology company based in Australia and the
United States. 4DMedical has developed X‑ray Velocimetry (XV) Lung Ventilation Analysis 
Software, based on the company’s proprietary XV Technology, which enables new levels 
of non-invasive, quantitative imaging and analysis of lung function. 

Completing a Masters and PhD, and then rising to the position of Professor of 
Mechanical and Aerospace Engineering and Director of the Laboratory for Dynamic Im-
aging, Dr. Fouras was recognised by various accolades from a wide range of premier 
research bodies including the National Health and Medical Research Council and the 
American Asthma Foundation.

INVITED SPEAKERS
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Giuseppe Orlando, M.D., Ph.D.
Professor, Transplant Surgery, Surgery (Winston-Salem)
School of Medicine
Wake Forest University

Dr. Orlando is an Associate Professor of Surgery at the Wake Forest School of Medicine, 
in Winston Salem, North Carolina. He is also an attending kidney and pancreas surgeon 
at Atrium Health Wake Forest Baptist Medical Center and a scientist specializing the 
bioengineering, regeneration and repair of the kidney and endocrine pancreas at the 
Wake Forest Institute for Regenerative Medicine (WFIRM).

Dr. Orlando received his MD, degree in general surgery and PhD from Tor Vergata 
University of Rome, Italy. He specialized in kidney and liver transplantation in Rome, 
Paris, France (Liver Unit, Paul Brousse Hospital) and Brussels, Belgium (General Surgery 
and Liver Unit, Catholic University of Leuven). In 2008, he was awarded the Marie Curie 
International Outgoing Fellowship by the European Commission and he thereafter 
relocated to Winston Salem (WFIRM) and Oxford, UK (Transplant Research Immunology 
Group), to specialize in transplant immunology and regenerative medicine (2008-2011). 
He has been at the Wake Forest School of Medicine since 2011.

Kevin Otto, Ph.D.
The Dane A. Miller Professor and Head
Department of Biomedical Engineering
Purdue University

Dr. Kevin Otto received his BS in Chemical Engineering from Colorado State University 
and his MS and PhD in Bioengineering from Arizona State University. He completed re-
search fellowships at the University of Michigan focused on brain-machine interfaces 
and implantable devices before joining Purdue University as a member of their faculty 
from 2006–2014. He later served as Senior Associate Chair of the University of Florida 
BME Department from 2020–2023. He returned to Purdue in 2024 as the Dane A. Miller 
Head and Professor of Biomedical Engineering.

Dr. Otto has served as PI on several multidisciplinary, multi-investigator research proj-
ects including a 4-year NIH Brain Research through Advancing Innovative Neurotechnol-
ogies (BRAIN) Program U01, and two separate DARPA Programs, a 4-year Targeted Neu-
roplasticity Training (TNT) Program and a 3-year Reliable Neural Interface Technologies 
(RE-NET) Program. He has mentored more than 56 graduate and postdoctoral trainees 
and over 115 undergraduate students. His honors include multiple teaching, mentoring, 
service, and research awards. He is a Fellow of BMES and AIMBE, a Senior Member of 
IEEE, and has served on numerous editorial and advisory boards.

INVITED SPEAKERS
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O. Burak Ozdoganlar, Ph.D.
Ver Planck Professor
Department of Mechanical Engineering
Carnegie Mellon University

Dr. Burak Ozdoganlar studies neural probe development and evaluation and in situ en-
dogenous sensor development. He has co-authored more than 55 archival journal arti-
cles, and more than 75 conference articles. He is currently an associate technical editor 
for ASME J. Manufacturing Science and Engineering. Previously, he served as an asso-
ciate editor for Society of Manufacturing Engineers (SME) J. Manufacturing Processes. 
Since 2008, he has been a member of the Scientific Committee of North American Man-
ufacturing Research Institution of SEM.

The research in Ozdoganlar’s Multiscale Manufacturing and Dynamics Laboratory fo-
cuses on manufacturing science and engineering, with an emphasis on micro- and na-
no-manufacturing. His research synergistically combines theoretical, numerical and ex-
perimental analyses, with the aim of gaining fundamental understanding of multiscale 
manufacturing processes, resulting in cutting-edge applications in medical, bio-medical, 
energy, robotics, and aerospace fields.

Claire Riordan, M.S. 
Education and Public Engagement Manager
Rinn Medical Devices Centre

Claire Riordan has over 20 years experience in Communications and Science 
Engagement in corporate and higher education environments in Ireland, New Zealand 
and Australia.

She holds a Masters in Science Communication, has a background in filmmaking and a 
demonstrated history of working in communications, consultation and public and 
patient engagement in the medical device industry and a variety of research 
environments internationally. Claire’s strong creative and collaborative focus is shown 
through her work with academics, industry partners, community groups, policymakers 
and government departments. 

INVITED SPEAKERS
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Kristen Smith-Edwards, Ph.D.
Assistant Professor of Physiology
Mayo Clinic

Dr. Kristen Smith-Edwards received her B.A. in Integrative Physiology, Neruosciences at 
University of Colorado at Boulder and received a Ph.D. in Neuroscience from the 
University of Whyoming. She is currently an Assistant Professor of Physiology at Mayo 
Clinic. As a researcher, Dr. Smith-Edwards, is focused on the neural pathways of the 
gut-brain axis that regulate colon function in healthy and diseased states. 

Dr. Smith-Edwards and her research team utilize approaches in preclinical models to 
understand how enteric, autonomic and sensory neurons, as well as non-neuronal 
target cells in the bowel, work together to mediate motility, inflammation and abdominal 
pain. Dr. Smith-Edwards and her research team’s long-term goals are to determine the 
neural mechanisms underlying GI disease and develop new therapeutic strategies that 
modulate neural activity to treat GI dysfunction. 

Marinka Zitnik, Ph.D.
Associate Professor of Biomedical Infomatics
Harvard University

Dr. Marinka Zitnik is an Associate Professor in the Department of Biomedical  
Informatics at Harvard Medical School, Associate Faculty at the Kempner Institute for 
the Study of Natural and Artificial Intelligence at Harvard University, Associate Member 
at the Broad Institute of MIT and Harvard, and Affiliated Faculty at the Harvard Data 
Science Initiative. Her lab is pioneering AI systems informed by geometry, structure, and  
symmetry, grounded in scientific knowledge.  The overarching goal of her lab is to lay the  
foundations for AI that contribute to the scientific understanding of therapeutic design 
and genomic medicine or acquire such understanding autonomously.

INVITED SPEAKERS
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PLATINUM SPONSOR

Mayo Clinic’s nationally recognized organ transplant programs 

have been providing high-quality patient care for over 50 years. 

Across three major campuses in Florida, Minnesota, and Arizona,  

Mayo Clinic is currently the largest organ transplant provider in the United States.

At all campuses, there are also established regenerative medicine  

programs with advanced infrastructure in biomanufacturing and broad  

expertise in regenerative medicine products including induced pluripo-

tent stem cells (iPSCs). This leads to a unique environment of collaboration  

between transplant clinicians and regenerative medicine scientists. This  

enables scientific discoveries to be efficiently translated into its patient-cen-

tered, progressive transplant practice. This connection, in turn, will accelerate  

innovative approaches for organ dysfunction, failure and transplantation  

spectrum.

Learn more at 

www.mayoclinic.org
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PLATINUM SPONSOR PLATINUM SPONSOR

Smith+Nephew is a global medical technology company with a 170-year 

history of innovation dedicated to restoring mobility, enhancing healing, and 

improving quality of life. 

  

Through a broad portfolio spanning orthopedics, sports medicine, ENT, ad-

vanced wound management, and surgical technologies, the company devel-

ops solutions that support patients throughout their care journey. By bringing 

together clinical insight, engineering expertise, digital technologies, and robot-

ics, Smith+Nephew is helping advance the future of healthcare. 

  

Guided by its purpose of creating a Life Unlimited, the company fosters a 

culture of innovation, collaboration, and continuous improvement in service of 

better patient outcomes worldwide.

Learn more at

www.smith-nephew.com
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BRONZE SPONSORS
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Pre-recorded Slide Presentations

101
Real-time acquisition-to-display panoramic super-resolu-
tion microscopy
Hansol Yoon, Shu Jia; Georgia Institute of Technology

102
Sensor-Integrated Prosthetic Model for Early Detection of 
Catalase-Positive Bacteria-Induced Knee Implant 
Infections
Arda Aydin; Uskudar American Academy (Turkey)

103
Instant Polarized Light Microscopy for Rapid Microplastic 
Screening
Mark Bardin, Sarah Woodley, Kahler David, Delbert Abi-Abdallah, 
Bin Yang; Duquesne University 

104
Automated segmentations of electron microscopy images 
from a male mouse compared to manual segmentations
Jessica de Kort, Daniel Girard, Madison Chisholm, Melanie Martin; 
University of Winnipeg, University of Manitoba, University of 
Victoria (Canada)

106
Patient-Paired Anatomical Consistency Learning for Cross-
View Echocardiographic Segmentation
Ilerioluwakiiye Abolade; Federal University of Agriculture 
Abeokuta (Nigeria)

107
VAMAE: Vessel-Aware Masked Autoencoders for 
OCT Angiography
Ilerioluwakiiye Abolade, Prince Mireku, Kelechi Chibundu, Peace 
Ododo, Emmanuel Idoko, Promise Omoigui, Solomon Odelola; 
Federal University of Agriculture Abeokuta (Nigeria)

108
Neurofencing - Physiology & Biomechanics of a Fencers 
Movement
Supriya Nair; Carnegie Mellon University

109
Engineering Hydrogels and their impact on Extracellular 
Vesicle Cargo
Lily Anfang, Max Buchanan, Christian Gonzalez, Maraki Solomon, 
Steven Santana; Harvey Mudd College

110
Multistage Mixing and Rapid Prototyping of the Two-Layer 
Crossing-Channel Micromixer and Droplet Generator
Karis Park, Ishita, Raje, Alejandro Tellez, Steven Santana; Harvey 
Mudd College

112
Computational Modeling of Humidity-Responsive Bilayer 
Actuators
Addisyn Houey, Eleonora Galli, Jürgen Rühe; University of 
Maryland

113
‘Liquid-like’ solid coatings as a new passive antifouling 
strategy for medical device surfaces
Arpita Shome, Isabel Martinez, Vicente D. Pinon, Joseph C Moses, 
Mark Garren, Aasma Sapkota, Natalie Crutchfield, Divine J. 
Francis, Elizabeth J. Brisbois, Hitesh Handa; University of Georgia

114
Male and female estimated cellular packing fractions 
from manually segmented white matter microstructure 
in electron microscopy images of mice compared with MRI 
inferences
Nicole M. Valencia, Jessica de Kort, Alejandro Civetta, Rubeena 
Gosal, Morgan E. Mercredi, Madison T. Chisholm, Melanie Martin; 
University of Victoria, The University of Winnipeg, University of 
Manitoba (Canada)

115
Cognitive Enhancement Therapy Disorganizes the Fre-
quency Structure of Neurobiological Activity in a Schizo-
phrenic Population 
Dominic Giannangeli, Nicholas Theis, Konasale Prasad; University 
of Pittsburgh 

116
Computationally Designed, BMPR1-Selective Peptides for 
Hydrogel-Based Localized Bone Regeneration
Tyler Torres, Matthias Recktenwald, Sebastián L. Vega; Rowan 
University

118
A Retrieval-Augmented Generation CDS System for Poly-
pharmacy Management: Prototype Design and Evaluation 
Insiya Fatima, Jeff Ustin, Colin K. Drummond; Case Western 
Reserve University

119
Integrated Uncertainty Quantification Framework for 
Patient-Specific Cerebral Hemodynamic Simulations
Julen Martín Robles, Lara Abdelmohsen, Sossena Wood,  
Noelia Grande Gutiérrez; Carnegie Mellon University
 
121
AdipoLung: Developing Pre-Vascularized Adipose Grafts 
using Decellularized Rat Lungs  for Soft Tissue Repair
 Lindsey Huff, Zihan Ling, Dr. Charlie Ren, Dr. Rosalyn D Abbott; 
Carnegie Mellon University

122
Structural and Deformational Asymmetry of the Interver-
tebral Disc in Adolescent Idiopathic Scoliosis
Anna Iacocca, Axel Moore; Carnegie Mellon University

123
PDMS-CaO2 Microbeads: A Tunable Oxygen Delivery Plat-
form for Mitigating Hypoxia in Tissue-Engineered Implants
Leia Jiang, Henry Rosenhagen, Cameron Crouse, Monojit 
Bhattacharjee, Emrullah Korkmaz, Burak Ozdoganlar, Cherie 
Stabler, Rosalyn Abbott; Carnegie Mellon University
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124
Dynamic Interactions between Adipocytes, Endothelial 
Cells, and ECM
Khushi Soni, Dr. Rosalyn Abbott; Carnegie Mellon University

125
In Vivo Two-Photon Calcium Imaging Suggests Inter-Train 
Interval–Dependent Adaptation During Repetitive Intra-
cortical Microstimulation
Renze (Bill) Dong, Anna S Korol, Robert A Gaunt, Takashi D.Y. 
Kozai; University of Pittsburgh

126
Assessment of Elastic Modulus of Tuned Polyacrylamide 
Gels Using Photo Acoustic Techniques
 Adri Lila, John Viator; Duquesne University

127
Beyond pain scores: uncovering distinct neural pain phe-
notypes in sickle cell disease
Joel D.K Disu, Nahom Mossazghi, Lara Abdelmohsen, Ben Alter, 
Sossena Wood; Carnegie Mellon University

128
Nascent extracellular glycoprotein profiling during critical 
lung stages: a nascent glycoproteome atlas for studying 
lung remodeling
Qingyang Li, Zihan Ling, Burke Niego, Kentaro Noda, Michael Hu, 
Brian L Frey, Lloyd M Smith, Pablo G Sanchez, Xi Ren; Carnegie 
Mellon University

129
A Dual-Wavelength Autofluorescence Device for Early Oral 
Cancer Screening
Nazmoon Shahrair, Asfak Hossain Bhuiyan, Sadid Ahmed Dhrubo; 
Bangladesh University of Engineering and Technology

130
Optimising Orthotic Insole design for Structural Leg 
Length Discrepancy
Gamaliel Adebayo and Ugochi Uregbulam; University of Lagos 
(Nigeria)

131
An Explainable Graph-based Approach for Systolic 
Murmur Classification in Heart Sounds
Shib Sundar Banerjee, Francesco Renna; University of Porto 
(Portugal)
 
132
Development of a Fully Cell Line-Based Organotypic Skin 
Equivalent Under Air-Liquid Interface Conditions
Zeynep Demirel, Burcu Talug Tastan, Rümeysa Çelebi, Dilek 
Akakin, Elif Damla Arisan; Gebze Technical University (Turkey)

134
Altered Sensorimotor–Salience Dynamics in Sickle Cell 
Disease: Evidence from EEG Microstates 
Chaoyi Lei, Joel Disu, Nahom Mossazghi, Lara Abdelmohsen, 
Sossena Wood; Carnegie Mellon University

135
Pulse Oximeter Performance Characterization with a 
Flow-Phantom Test Platform
Chi-Hua Lee, Md Sadique Hasan, Masoud Farahmand, Ardy 
Wong, Anant Bhusal, William C. Vogt, Christopher G. Scully, Sandy 
Weininger, T. Joshua Pfefer and Sandhya Vasudevan; U.S. Food 
and Drug Administration

137
TGF-β-Induced Cancer-Associated Fibroblasts Modulate 
Gemcitabine Response and Promote Migration in Lung 
Cancer
Beyza Yilmaz, Elif Damla Arisan; Gebze Technical University 
(Turkey)

138
Effects of Leukemia Remission on Plasma Extracellular 
Vesicle Size and Concentration
Kate Cockerton, Jonathan Tabb, Gurneet Sangha; University of 
California, Irvine

139
Geometric Reconstruction of Thromboemboli for Pa-
tient-Specific Computational  Modeling of Pulmonary 
Embolisms
A. Nagarkar , A. Barr, M. Gilani, M. G. Risbano, J. M. Szafron; 
Carnegie Mellon University

140
Balancing SNR and diffusion weighting in oscillating gradi-
ent spin echo temporal diffusion spectroscopy: A simula-
tion-based comparison of axon diameter estimation
Nicole Valencia, Madison Chisholm, Morgan Mercredi, Melanie 
Martin; The University of Winnipeg, The University of Manitob 
Canada)

143
Redefining Liver Disease Screening: A 3-Tier MASLD Triage 
Model Outperforming Standard Non-Invasive Tests 
Gamaliel Adebayo, Segun Gbenle; University of Lagos (Nigeria) 

145
CNN-Based Automated Ischemia Detection for Improved 
CAD Diagnosis using SPECT MPI
Sakshi Mohta; University of California, San Diego

146
Three-Dimensional Characterization of Irreversible De-
formation During Biaxial Tensile Testing of Porcine Right 
Ventricular Myocardium
Adarsh Barki, Daniel Yu, Zhiyu Sheng, John M. Cormack, Kang Kim;  
Georgetown University, University of Pittsburgh

147
Recapitulate the Basolateral Tissue Environment on Lung 
Epithelium in Engineered Assembloids
Zhuowei Gong; Carnegie Mellon University

Pre-recorded Slide Presentations continued
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148
A Proof-of-Concept Study on Using a Conditional 
Generative Adversarial Network to Predict Wall Stress in 
Abdominal Aortic Aneurysm
Katherine Kerr, Indrani Sen, Joseph Wildenberg, David Vorp, 
Timothy Chung; University of Pittsburgh

149
The Neural Communication of Artificial Touch: 
Manipulating Motor Cortex Responses to Intracortical 
Microstimulation of the Human Somatosensory 
Cortex via Different Stimulation Profiles
Jianheng Ma, Arina Sycheva, Robin Lienkämper, Albert Mon-
scheuer, Natalya D. Shelchkova, Ceci Verbaarschot, Robert A. 
Gaunt; University of Pittsburgh

150
Poloxamer 188 as a Cell Membrane Resealing Agent for 
Intracellular Delivery
Edward Onochie; Carnegie Mellon University

151
Mapping the Clinical Translation of 3D Printing from 
Surgical Guides to Personalized Implants
Johnny Kim, Nileshkumar Dubey; University of Maryland 

152
Analysis of Nuclear Chromatin Texture and Radial 
Organization for Size-Independent Detection of 
Precancerous Cervical Cellular Changes
Praveen Kumar Govarthan, Ashwath Sivakumar, Ramakrishnan 
Swaminathan; Indian Institute of Technology (India)
 
153
Restorative Rehabilitation of Steatotic Donor Livers 
Through Multicellular Human Liver Modeling and 
Therapeutic Development
Christian DeVaull, Rosalyn Abbott, Keith Cook; Carnegie Mellon 
University

154
Isolation, expansion, and characterization of human 
thymic epithelial stem cells for thymus regeneration
Jiahui Dai; Carnegie Mellon University

155
Machine Learning-Augmented IoT Patient Monitoring for 
Emergency Response and Primary Healthcare in Nigeria
Aluko Favour Oluwatobiloba; University of Lagos (Nigeria)

156
Foveated Light-Field Compound Imager
Yan Huang, Corey Zheng, Zijun Gao, Wenhao Liu, Shu Jia; Georgia 
Institute of Technology

157
Nanobubble-Enabled Super-Resolution Ultrasound Imag-
ing of Vasa Vasorum in Atherosclerotic Plaque
Chengxuan Xia, Zahra Hosseini, Balambal Suryanarayanan, Zhiyu 
Sheng, Zhuoran Gong, Naghmeh Abbasi, Daniel Shiwarski, Agata 
Exner, Kang Kim, Balambal Suryanarayanan, Naghmeh
Abbasi, Daniel Shiwarski; Carnegie Mellon University, University of 
Pittsburgh

158
Objective Sympathetic Neural State Monitoring Via Soft, 
Wireless Bioelectronics
Dillon Kamin, James Grout, Arisa Cunningham, Karina Fluegge, 
Nathan Zavanelli; Gonzaga University

159
Cerebral Hemodynamics in Sickle Cell Disease: A 
Longitudinal CFD Analysis of the Circle of Willis in an Adult 
Patient
Aaron Olawoyin, Lara Abdelmohsen, Anyssa Oden, Joel Disu, 
Nahom Mossazghi, Elizabeth Meinert-Spyker, Tamer S. Ibrahim, 
Enrico M. Novelli, Julia Xu, Sossena Wood, Noelia Grande Gutiérrez; 
Carnegie Mellon University, University of Pittsburgh

161
PittTraumaAtlas: An Open-Access Synthetic Multi-Omics 
Platform for Translational Trauma Research
Jaineel Varshney, Bhavya Donda, Sambodh Sinha, Shailendra 
Varshney, Hamed Moheimani, Upendra Kar, Jason Sperry, Timothy 
Billiar; University of Pittsburgh

164
Advancing Recombinant Adeno-associated Virus 
Production and Characterization Through Integrated 
Bioprocess Optimization
Yaxin Yang; Carnegie Mellon University

166
Strain softening and viscoelasticity of porcine right 
ventricular myocardium in biaxial mechanical testing
Daniel Yu, Adarsh Barki, John M. Cormack, Kang Kim; University of 
Pittsburgh, University of Michigan

168
Perfusion Index at the Bedside: A Low-Cost, Non-Invasive 
Device for Objective Peripheral Perfusion Assessment in 
Resource-Limited Settings
Purujit Piyal Sana, Trisha Mondal, Md. Asif Mahamud Anthu; 
Bangladesh University of Engineering and Technology

169
Auxetic Behavior of Lamina Cribrosa Beams in the Optic 
Nerve Head
Mary Muirhead, Qi Tian, Ian A. Sigal; University of Pittsburgh

170
A finite element-based mesh morphing technique for 
subject specific head model
Anu Tripathi, Anastasia Tzoumaka, Rika Carlsen; Robert Morris 
University

171
AURICLEGUARD: Smart Early Warning Wearable System for 
Ear-Health Monitoring.
Kolawole Ayomide, Engr. Ihuoma Vivian Diwe; University of Lagos 
(Nigeria)

172
QG-VNet: A Quantum-Inspired Amplitude-Phase Gated 3D 
V-Net for Topology-Aware Cerebral Vessel Segmentation in 
CT Angiography
Devkumar Biswas; Indian Institute of Technology, Ropar

Pre-recorded Slide Presentations continued
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Pre-recorded Slide Presentations continued

173
EGFR-Targeted Extracellular Vesicles for Functional miRNA 
Delivery in NSCLC
SunYoung You; Michigan State University

174
Automating Apical-Out Airway Organoid Culture 
Maintenance Using Robotic Liquid Handling at the CMU 
Cloud Lab
Diya Patidar, Dhruv Bhattaram, Xi (Charlie) Ren; Carnegie Mellon 
University

175
FRESH 3D Bioprinting of Collagen Whole-Heart Scaffolds 
Based on CT Imaging
Noah Dreifus, Hassan Malekoshoaraie, Jacqueline Bliley, Adam W. 
Feinberg; Carnegie Mellon University

176
Detect and quantify hot flash in midlife women with 
wearable multimodal sensing
Kiet Tran, Martin Gössweiner, Sanjay Ravishankar, Rabira Tusi, 
Hongting Zhao, Jana Kainerstorfer, Pulkit Grover, Hongting Zhao; 
Carnegie Mellon University

178
A quantitative framework reveals depth- and region- de-
pendent  collagen waviness in the tree shrew optic nerve 
head
Vishaka Vaidyanathan, Qi Tian, Ian A. Sigal; University of 
Pittsburgh

179
Identification of SLIT2/ROBO1 Interface-Targeting Small 
Molecules for Triple-Negative Breast Cancer Therapeutics 
Zabina Tasneem, Harish Balaji, Qingsu Cheng; University of 
Wisconsin

180
Biocompatible , Antibacterial, and Antifouling Coating for 
Catheter Application
Jamie Trinh, Dolores Conover, Wei-Heng Shih, Wan Shih;  Drexel 
University

181
Spatially Patterned BMP-2-Mimetic Peptides Enable Local-
ized BMP-Associated Signaling and Osteogenic 
Progression in 3D HA-Nor Hydrogels
Yusuf Asad, Christian Torres, Matthias Recktenwald, Sebastián L. 
Vega; Rowan University

182
Fatty Acid Oxidation and Lipid Metabolic Remodeling 
Drive ABCB1-Associated Resistance to Paclitaxel in 
High-Grade Serous Ovarian Carcinoma.
Basel White, Phillip Park, Yinyan Lai, Sofiya Doroshenko, Deepraj 
Ghosh, Michelle R. Dawson; Brown University

183
A Low-Cost, Wireless IMU Glove-Controlled Robotic Arm 
for Novice Hand-Eye Coordination Training in Robotic-As-
sisted Surgery
Aryan Sunka, Raghuveer Killedar, Ahan Shetty, Manojkumar 
Dasari; Vidyalankar Institute of Technology (India)

184
Engineering Enzyme-Responsive Antimicrobial 
Pro-Peptides (AMPPs) for Selective Targeting of 
Biofilm-Associated Bacterial Infections
Kebisha Basukala, Matthias Recktenwald, Sabriye Yilmaz, Aashna 
Jonnalagadda, Muskanjot Kaur, Valerie J. Carabetta, Sebastián L. 
Vega; Rowan University

185
Recombinant Collagen Promotes Cutaneous Wound 
Healing in a Rat Excisional Wound Model
Sirisha Nuti, Suresh Kumar Srinivasamurthy, Ramachandran Sub-
ramanian; Birla Institute of Technology and Science (Dubai) 

186
Instant Antimicrobial Susceptibility Test (iAST) Directly 
From Positive Blood Culture to Results in 1 Hour
Shu Huang, Dolores Conover, Laurel Glaser, Wei-Heng Shih, Wan 
Shih; Drexel University

187
Sequential FK506 Addition Enhances BMP-2 Mimetic 
Peptide Signaling and Osteogenic Differentiation
Myranda Sims, Stacy A. Love, Matthias Recktenwald, Sebastián L. 
Vega; Rowan University

188
Scalable 2D-to-3D Deep Learning Pipeline for Breast MRI 
Tumor Segmentation Using High-Performance Computing
Sharmin Akter Keya, Ahmad Momani, Francesca Ruelas, Dawn 
Regner, Andreas Beyer, Amanda Kong, Mahsa Dabagh; University 
of Wisconsin

190
Short-Term Influence of Osteopathic Manipulation 
Treatment on Passive and Active Thoracolumbar Fascia 
Glide in Chronic Low Back Pain
Julia Damron, Kai Teng, David Risov, David Redden, P. Gunnar 
Brolinson, Georgina Flynn-Smith, Albert Kozar, Vincent Wang; 
Virginia Tech

193
Inclusion of Superficial Tissues and Fetal Head Molding in 
Vaginal Delivery Finite Element Simulations
Sydnei Lewis, Megan Routzong, Steven Abramowitch; University of 
Pittsburgh

194
Discrete Latent Sequence Generation for 12-lead ECG 
Reconstruction from Limited Leads
Mithun Manivannan, Alex Mariakakis, Christopher Cheung; 
University of Toronto (Canada)

199
Spatial Oxygen Mapping in 3D Bioprinted Tissues Using 
Rapid-Scan Electron MRI and a Custom-Built 
Multi-Extrusion Bioprinter
Dang Nguyen, Oxana Tseytlin, Mark Tseytlin; West Virginia 
University

200
Near-Field Printed Magnetically Actuated Fe₃O₄/PCL 
Fibers for Dynamic Mechanical Stimulation of Neural Cells
Peter Wang; Stevens Institute of Technology
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201
Sacrificial Wax Characterization for Gas-Exchange 
Membrane Fabrication
Auldynn Chambers, Keith Cook; Cook Cardiopulmonary 
Engineering Lab

202
Bioactive PLA/Spirulina Nanoparticles Enhance Wound 
Healing and ECM Remodeling in 2D and 3D Skin Models
Cansu Yelkenci, Ayşenur Merve Ünlu, Başak Dalbayrak, Burcu 
Talug Tastan, Zeynep Demirel, Elif Damla Arisan; Gebze Technical 
University (Turkey)

204
3D Fabrication of Tubular Constructs via Two-Photon 
Polymerization
Ms. Jacqueline L. Avila, Dr. Jonathan P. Vande Geest; University of 
Pittsburgh

207
 Exploring optimized sun-exposure routines to reach 
Vitamin D sufficiency quickly and safely
Ahaan Nigam, Rachita Mathur, Rabira Tusi, Pulkit Grover; 
Carnegie Mellon University 

208
Sub-100ns On-Probe Spike Sorting via Resource-Con-
strained FPGA
Aarav Gaur; Merrill F. West High School

209
Anatomical Fidelity of Synthetic CT Angiography Derived 
from TOF MRA: Evaluation of Circle of Willis Components 
and Centerline Geometry
Mayank Ghosh; St. George’s University School of Medicine

210
Effects of Red Blood Cell Derived Extracellular Vesicles on 
Monocyte Phenotype
Sameeha Ershad, Yue Yu, Sophie Parker, Gurneet Sangha;  
University of California, Irvine

Pre-recorded Slide Presentations continued
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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 their career goal. 

Ph.D. students start thesis research soon after matriculation. 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 BME M.S. - Research program and the  
accelerated BME M.S. – Applied Study program. If choosing the 
BME M.S. – Applied Study program, a practicum course can  
provide  opportunities for clinical exposure at local hospitals. It 
may also be combined with programs in Engineering &  
Technology Innovation Management to form a dual M.S.  
program. Students wishing to enter Carnegie Mellon’s Ph.D.  
program in Biomedical Engineering must reapply and compete 
with the general pool of Ph.D. applicants.  

M.S. in Artificial Intelligence Engineering - Biomedical  
Engineering (MSAIE-BME)

Artificial Intelligence (AI) no longer just lives in the digital realm of 
social media and e-commerce – it has also become a critical part 
of physical technologies in healthcare, transportation,  
communication, manufacturing and more. In Biomedical  
Engineering, AI has the potential to transform healthcare with a 
wide range of applications. Biomedical AI can help a doctor  
diagnose a disease, determine its optimal treatment, and 
predict the patient’s prognosis. Biomedical technologies such 
as brain-computer interfaces, neuroprosthetics and medical 
imaging have been enriched by the application of AI and machine 
learning techniques to biological signal analysis and image  
processing. Biomedical AI can thus be used to improve the  
quality and length of life. 

The MS program in Artificial Intelligence Engineering in   
Biomedical Engineering offers students the opportunity to gain 
mastery of AI and Biomedical Engineering domain expertise while 
learning how to integrate AI/machine learning approaches with  
engineering design and system analysis to develop effective 
solutions in biomedical engineering.

Undergraduate Programs Overview
Major in Biomedical Engineering 

Biomedical engineering education at Carnegie Mellon  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 collaborations with sister  departments in the College 
of Engineering 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

Additional Major in Biomedical Technology 

Biomedical Technology is for students from non-engineering majors 
who want Biomedical Engineering training beyond the BME minor. 
The requirements for the Biomedical Technology additional major 
program consist of the core, the tracks, and the capstone design 
course. The core exposes students to basic facets of biomedical 
engineering to lay a foundation. The tracks allow students to build 
depth in a specific aspect of biomedical engineering. The capstone 
design project engages students in teamwork to develop real-world 
applications.

CMU BME Research Areas:
n  Biomaterials & Nanotechnology
n  Cardiopulmonary Engineering 
n  Cell & Tissue Engineering 
n  AI & Computational Biomedical Engineering 
n  Medical Devices & Robotics 
n  Neural Engineering
n  Biomechanics
n  Biomedical Imaging
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