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The Department of Biomedical 
Engineering (BME) at Michigan State 
University offers a competitive, research-
oriented doctoral program with flexible 
and personalized curriculums. The 
department is housed in a state-of-the-
art research facility comprised of faculty 
who are highly collaborative, driving 
a research program integrating across 
research disciplines.

The department aims to engage faculty 
across departments, colleges, and 
disciplines to explore the intersection 
of medicine, human biology, and 
engineering research, design, and 
practice. Transdiciplinary programs 
are essential in the development of 
new areas of research. Departments 
from across all areas of the College 
of Engineering work to develop new 
methods for understanding, diagnosing, 
and treating medical conditions 
and translating discoveries from the 
laboratory to the classroom and the 
clinic.

Biomedical research and resources of the 
College of Engineering are enhanced 
by collaborations with many other MSU 
Colleges, including Human Medicine, 
Osteopathic Medicine, Veterinary 
Medicine, Nursing, Natural Science, and 
Communication Arts and Sciences.

The Biomedical Engineering program 
offers unique opprtunities to develop 
a parallel set of skills and experiences 
to complement academic and scientific 
training, which positions trainees for a 
wide variety of career options, including 
academic, government, industry, 
nonprofit, and law. As a part of the core 
curriculum class BioDesign IQ, graduate 
students in the department have the 
opportunity to shadow physicians in 
order to gain the knowledge necessary 
to solve core clinical problems. As a 
department, we encourage students to 
think outside the box and apply their 
training in new and innovative ways to 
achieve the shared goal of ensuring 100 
years of health for all people.

Biomedical Devices

Biomedical Imaging

Developmental and Stem Cell Biology

Synthetic Biology

Chemical Biology

Systems Biology

Neuroengineering

Envisioning vast improvements in human health through the design, development, and utilization of new tools that generate 
better health information more quickly, thus changing prognosis, diagnosis, and therapy paradigms.

Creating and deploying innovative imaging technologies to reveal cellular and molecular features of 
mammalian biology in complex living systems.

Increasing our understanding of mammalian development from conception to birth, with a focus on stem cells and the 
environmental factors that can skew these processes, and working to redesign and reengineer living systems.

Developing a deeper understanding of biological systems in order to reengineer the natural cellular machinery and 
utilize it to develop innovative therapeutic strategies and rebuild biological systems.

Redefining our understanding of biology through the development and use of chemicals that interact 
with biological functions and integrated systems.

Gaining a systems-level knowledge of biological systems to understand organization of life, from molecular to micro- 
to macroscopic, assess dynamic interactions and identify signaling pathways, and implement a systems approach to 
translational and clinical applications.

Working towards discovering fundamental principles of brain function and developing innovative 
diagnostic and therapeutic technologies using molecular, biological, and computational engineering. 

RESEARCH AREAS
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The Department of Biomedical 
Engineering is housed within the Institute 
for Quantitative Health Science and 
Engineering (IQ). The Institute was 
established in 2016 with the opening of 
the 130,000 square foot Bioengineering 
Facility, marking a new era of scientific 
research at MSU. 

IQ brings together engineers, biologists, 
chemists, and clinical investigators 
to solve some of the world’s most 
challenging biomedical problems. The 
open-floor laboratory environment 
of the Institute is designed to bridge 
bench science and engineering with 
computational analyses to support 
translational medicine. This systems 
approach to biomedical research will lead 
to discoveries that are the first of their 
kind, and will take these discoveries to 
the people who need them.

The Institute is located in the 
Biomedical Research Neighborhood 
and is connected to the Clinical Center, 
Radiology, Life Sciences,

and Bott Nursing buildings, and adjacent 
to the Interdisciplinary Science and 
Technology Building, the Engineering 
Research Complex (ERC), and the 
Frauenhofer Institute, establishing a 
biomedical research hub at MSU devoted 
to transforming medicine. As a part 
of IQ, members of the Department of 
Biomedical Engineering not only become 
integrated into the collaborative nature 
of the institute, but also gain access to 
the building’s state of the art facilities 
and equipment. Five core facilities are 
located on-site, equipped with the latest 
instruments.

IQ Biomedical Imaging Facility IQ Microscopy Core

Flow Cytometry Core

Prototyping and Advanced 
Analytics Core

• Bruker Biospec 70/30 7.0T MRI/PET
• PerkinElmer QuantumGX microCT
• PerkinElmer IVIS Spectrum
• Magnetic Insight MOMENTUM Magnetic
Particle Scanner
• iTheraMedical MSOT inVision
• Magnetic Insight HYPER localized MPI
hyperthermia
• Xerra Cryo-Fluorescence Tomography
Imager

• Leica SP8 single photon confocal
microscope
• Leica SP8 with multiphoton confocal
microscope
• Leica THUNDER 3D Live Cell Imager
• DeltaVision Elite Fluorescence microscope
• Olympus IX83 Motorized 4-Line TIRF

• Stratasys J750 3D Printer
• Allevi 3D Bioprinter

• BD FACS Aria Illu
• Cytek Aurora
• Luminex 200
• BD Accuri C6

Scan the code 
to take a virtual 

tour of IQ!

E X P LO R E
T H E  FAC I L I T I E S

CORE FACILITIES

MSU Transgenic and Genome 
Editing Facility (TGEF)

BioDesign Prototyping Shop

Radiopharmacy



Dr. Alessio serves as the Interim Chair of the Department of Biomedical Engineering 
(BME) and is a professor in BME, Computational Mathematics, Science, and 
Engineering (CMSE), and Radiology at Michigan State University.As an imaging 
scientist and nuclear medicine physicist, his research team uses physical modeling 
and artificial intelligence to solve clinically motivated research problems. These 
efforts are focused on augmenting clinical decision making with machine learning and 
multimodal data for applications in cancer grading, non-accidental trauma detection, 
and prediction of treatment outcomes.

Dr. Alessio joined Michigan State University in November 2018. He was previously at the University of 
Washington as a professor in the departments of Radiology, Bioengineering, and Mechanical Engineering. 
Along his research goals, Dr. Alessio is passionate about undergraduate and graduate education in data science 
and biomedical engineering. 

INTERIM CHAIR
A D A M  A L E S S I O

STUDENT
ENROLLMENT

UNDERREPRESENTED* 
STUDENTS

M E E T  O U R 
FAC U LT Y

*Underrepresented populations in the U.S. Biomedical,
Clinical, Behavioral, and Social Sciences as defined by the
National Institutes of Health Scientific Workforce Diversity
(SWD) Office.

*Projected enrollment for next Academic Year;
Light green indicates underrepresented population.

STUDENT PLACEMENT
POST-GRADUATION
Our graduates are finding positions in industry, academia, and clinical settings after 
earning their degrees. Graduates from our program have gone on to work with 
employers and positions such as:

MAYO CLINIC
CASE WESTERN RESERVE UNIVERSITY
UNIVERSITY OF MICHIGAN
LAWRENCE LIVERMORE NATIONAL LABORATORY
STRATEGIC CONSULTING IN THE LIFE SCIENCES
BIOMEDICAL INDUSTRY IN STEM CELL SCIENCE AND PRECISION 
OPTICAL THERAPY

OUR STUDENTS
BY THE NUMBERS

Dr. Purcell is the Associate Chair and Director of Graduate Studies for the Department 
of Biomedical Engineering, with a joint appointment in the Department of Electrical 

and Computer Engineering (ECE). Her group studies the biological response to 
electrodes implanted in the brain, with the goal of improving the performance of 

devices commonly used to record or stimulate neuronal activity in research and clinical 
applications.

Recently, her lab reported new observations of changes in the structure, function, and 
gene expression of neurons surrounding implanted electrodes using a combination 

of electrophysiology, histology, and spatial transcriptomics. Currently, her lab is working to understand the 
relationship between these observations and electrode design characteristics, as well as to modernize the 

methods used to define standards for safe delivery of electrical stimulation to the brain.

ASSOCIATE CHAIR & DIRECTOR OF GRADUATE STUDIES
E R I N  P U R C E L L

ACADEMIC PROGRAM COORDINATOR
owentif2@msu.edu

T I F F A N Y  O W E N

Tiffany joined MSU in 2012 as a Research Assistant for the Pregnancy Outcomes and 
Community Health study in the Department of Epidemiology and Biostatistics. In 
2014, she became a Healthcare Assistant at the University’s Student Health Center 
where she witnessed some of the mental health struggles that college students can 
experience, many of which were within the graduate student population.

In 2016, she began working directly with graduate students as Graduate Secretary 
for the Department of Chemical Engineering and Materials Science. Two years later, 

she joined the Department of Biomedical Engineering as the Academic Program Coordinator. In this 
position, she works with students in all stages of their graduate school career from the application process to 
degree conferral. She truly enjoys supporting and working with graduate students. 

Application Fee Waiver: MSUTX22



Dr. Arora’s lab uses classic developmental biology methods, mouse genetics, organ culture, 
3D imaging, computational image analysis, and gene expression analysis to understand 

how hormones influence the uterine luminal and glandular epithelium to modulate 
receptivity and implantation. Our long-term goal is to determine how aberrations in 

uterine 3D structure at the time of implantation affect the process of decidualization and 
placentation contributing to poor pregnancy outcomes. 

DEPTS OF BIOMEDICAL ENGINEERING AND OBSTETRICS, GYNECOLOGY, AND 
REPRODUCTIVE BIOLOGY

R I P L A  A R O R A

At the interface of computation and biology, Dr. Bhattacharya’s lab uses quantitative 
tools to study the signaling and transcriptional networks that regulate cell fate, and the 
perturbation of these networks by environmental pollutants. His lab integrates diverse 
genomic data sets to map and model transcriptional regulatory networks and their 
environmental perturbation in the immune system and liver. The lab is also interested 
in analysis of single-cell gene expression and development of multiscale “virtual tissue” 
models.

DEPTS OF BIOMEDICAL ENGINEERING AND PHARMACOLOGY AND TOXICOLOGY
S U D I N  B H A T T A C H A R Y A

Dr. Alocilja directs the Nano-Biosensors Lab. The goal of the lab is to save lives, protect 
the nation, and sustain the economy by diagnosing infectious and antimicrobial resistant 
diseases early, rapidly, inexpensively, and simply through point-of-care nanoparticle-based 
biosensors. It also aims to protect consumers from falsified products through pioneering 
research on blockchain/IoT/nano/bio anti-counterfeiting technologies.

DEPTS OF BIOMEDICAL ENGINEERING AND BIOSYSTEMS AND AGRICULTURAL 
ENGINEEERING

E V A N G E L Y N  A L O C I L J A

The Aguirre lab focuses on investigating regeneration and tissue remodeling in health 
and disease. A combination of techniques are used to characterize the processes of 

cardiovascular development, regeneration, and disease at the molecular level, including 
human stem cells, animal models, CRISPR genetic engineering, quantitative biology, 

functional genomics, and metabolomics and tissue engineering.

DEPARTMENT OF BIOMEDICAL ENGINEERING
A I T O R  A G U I R R E

Dr. Harada’s current research focuses on engineering extracellular vesicles (EVs) 
to understand the biology and the function of EVs both in physiological and 

pathophysiological conditions, aiming to develop a novel tool for disease diagnosis 
and treatment such as various cancers and diabetes. The Harada lab engineers EVs for 

visualization, monitoring, and targeted delivery of oligonucleotide therapeutics, including 
non-coding RNAs (microRNAs), DNAs, and CRISPR-based genomic reprogramming 

cassette, as well as low-molecular weight drugs for advanced therapy. The lab’s ultimate 
goal is to translate basic scientific findings into clinical applications. 

DEPARTMENT OF BIOMEDICAL ENGINEERING
M A S A K O  H A R A D A

The Molecular Imaging and Radiotheranostics (MIRA) Laboratory focuses on harnessing 
the power of radiation to solve disease management problems. The lab focuses on 3 major 
areas: (i) molecular imaging of diseases and disease processes with radiolabeled moieties 
and imaging of the immune system with a peptide that targets activated CD8 T cells, (ii) 
radiopharmaceutical therapy using small molecules/antibodies/peptides radiolabeled 
with alpha or beta emitters for curative cancer treatment and its combination with other 
treatment modalities such as immune checkpoint inhibitors and DNA damage inhibitors 
and (iii) radioimmunobiology by evaluating the immunomodulatory effects of radiation and 
how can  radiation be used to modulate the tumor microenvironment.

DEPTS OF BIOMEDICAL ENGINEERING AND RADIOLOGY
C A R O L I N A  D E  A G U I A R  F E R R E I R A

Dr. Chan is pioneering work at the interface of biology, chemistry, chemical engineering, 
and computer science, in an integrative approach to studying medical and biological 

problems. Her lab works to understand how molecular and environmental events interact 
to influence inflammation and drive the progression of aging diseases. They modulate the 

identified targets and pathways that are dysfunctional through novel therapeutics. One 
such approach uses site-specific RNA binding/processing to enable dynamic recruitment of 

the target protein to the E3 ligase for targeted degradation. 

DEPTS OF BIOMEDICAL ENGINEERING, CHEMICAL ENGINEERING, COMPUTER 
SCIENCE AND ENGINEERING, AND BIOCHEMISTRY AND MOLECULAR BIOLOGY

C H R I S T I N A  C H A N

Dr. Contag leads MSU’s Institute for Quantitative Health Science and Engineering. A 
pioneer in molecular imaging, he is developing imaging approaches aimed at revealing 
molecular processes in living subjects, and developing new tools for in vivo cellular control. 
Through advances in detection we can redirect healthcare from precision medicine to 
precision health and aim our new therapies at early disease and restoration of health. His 
research team is investigating the earliest signals of malignancy associated with chronic 
inflammation and developing engineered endosymbionts to control cellular fates and 
function in vivo.

DEPTS OF BIOMEDICAL ENGINEERING AND MICROBIOLOGY AND MOLECULAR 
GENETICS

C H R I S T O P H E R  C O N T A G

Dr. Huang’s group has a multi-disciplinary approach at the interface of biology, chemistry, 
and engineering. A particular emphasis is placed on an important class of biomolecules, 
i.e. carbohydrates, which play roles in many biological processes, including inflammation,
tumor development, and bacterial and viral infections. His research program encompasses
several areas including synthetic chemistry, nanoscience, and immunology to develop next-
generation tools for diagnosis and treatment of diseases.

DEPTS OF BIOMEDICAL ENGINEERING AND CHEMISTRY
X U E F E I  H U A N G

The Johnson Lab aims to identify chemical exposures that disrupt intercellular signaling 
leading to birth defects and other diseases in vulnerable populations. They employ digital 

manufacturing (CAD, CAM and CNC machining) to construct biomimetic human-derived 
microenvironments and test them in high-throughput using automation. Current research 

directions include identifying disruptors of intercellular signaling leading to cleft lip/palate 
and thyroid homeostasis leading to neurodevelopmental defects as well as the disruption 

of treatment resistance mechanisms in the cancer microenvironment. 

DEPTS OF BIOMEDICAL ENGINEERING AND PHARMACOLOGY AND TOXICOLOGY
B R I A N  J O H N S O N



Dr. Li’s broad research interests include inorganic MEMS/NEMS technologies and systems, 
micro-/nano- sensors and actuators, neuroprosthetic devices, microsystem integration, and 

polymer-based biocompatible packaging technologies. Her current work is focused on 
developing highly miniaturized, implantable, hybrid systems for seamless communication 

with nervous systems. 

DEPTS OF  BIOMEDICAL ENGINEERING AND ELECTRICAL AND COMPUTER ENGINEERING
W E N  L I

In addition to being a Professor of Physiology, Dr. Paganini is an interdisciplinary 
biomedical educator, curriculum & content developer, and the Director of Integration and 

Innovation at MSU’s College of Human Medicine. He is a founding member of the CHM 
Shared Discovery Curriculum Leadership Team, a co=coordinator for the Advances Skills 

and Knowledge sequence, and collaborates with basic scientists and physicians to develop, 
deploy, audit, and evolve the CHM SDC based on patient chief complaints and physician 

concerns. 

DEPTS OF BIOMEDICAL ENGINEERING AND PHYSIOLOGY
A N T H O N Y  P A G A N I N I

Dr. Medina-Meza’s lab focuses on translational chemical biology and engineering using 
a cutting edge multiomics-based systems biology approach for metabolic biomarker 
discovery. The lab combines high-throughput screening measurements, in vitro and 
biomimetic assays, mass spectrometry-based metabolomics/lipidomics and predictive 
kinetic modeling to obtain a better mechanistic understanding of the role that food 
metabolome plats in many biological processes, including oxidative stress, inflammation, 
and chronic diseases. 

DEPTS OF BIOMEDICAL ENGINEERING AND BIOSYSTEMS AND AGRICULTURAL 
ENGINEERING

I L C E  M E D I N A - M E Z A

Dr. Park’s research focuses on understanding the principles of regeneration in the wound 
context that rebuilds tissue de novo after injury. He established an intravital imaging 
approach of damaged skin to study the repair process in live animals. He applied this new 
technology to determine how distinct cells coordinate their behaviors to promote healing 
after injury and how crosstalk between epithelial cells and co-existing niche components, 
such as tissue-resident immune cells, contributes to effective wound repair. 

DEPTS OF BIOMEDICAL ENGINEERING, MEDICINE, AND PHARMACOLOGY 
AND TOXICOLOGY

S A N G B U M  P A R K

The Li Lab aims to develop miniaturized sensors and robots for ubiquitous, scalable, 
and affordable healthcare. The lab is interested in fundamental sciences leading to 
new biosensing and micro-actuation principles. The lab also seeks to translate these 
inventions into scalable diagnostics and therapeutics. The broad themes of research are: 
neuroelectronics, nanorobotics, and wearable sensors. 

DEPARTMENT OF BIOMEDICAL ENGINEERING AND ELECTRICAL AND COMPUTER 
ENGINEERING

J I N X I N G  L I

Dr. Kim focuses on developing nanoscale inorganic materials as novel contrast agents and 
therapeutics for medical applications. He has harnessed his expertise in solution phase 

synthesis of inorganic nanoparticles (metal, metal oxide, semiconductor) and subsequent 
particle engineering to create tools for targeted drug delivery, cell tracking, and molecular 

therapeutics in various disease states (cancer, stroke, bacterial infection). His recent research 
lies in the development of nanoparticles for photoacoustic molecular imaging. 

DEPARTMENT OF BIOMEDICAL ENGINEERING
T A E H O  K I M

Dr. Kanada’s lab is focused on understanding and controlling extracellular vesicle-mediated 
cancer-host crosstalk in the body. The lab’s research aims to advance the understanding of 
extracellular vesicle (EV)-mediated cell-to-cell communication, engineering EVs to create 
novel gene delivery tools, and developing high-throughput screens to identify druggable 
regulators of EV biogenesis and secretion in cancer cells. 

DEPARTMENT OF BIOMEDICAL ENGINEERING
M A S A M I T S U  K A N A D A

Dr. Qiu’s research interests include biomedical optics, MEMS/MOEMS, multimodal targeted 
imaging, wearable and implantable medical devices, and ultrafast laser applications. 
He aims to study both cancer biology and translational medicine with custom-made 

microsystems-enabled ultra-thin in vivo sensing/imaging tools. His current work is mainly 
focused on miniaturized optical imaging system development for early cancer detection 

and imaging guided surgical navigation. 

DEPARTMENT OF BIOMEDICAL ENGINEERING
Z H E N  Q I U

Dr. Bush develops in vivo experiments, new methods, and models to understand 
clinically motivated problems connected with human movement and force generation. 
Dr. Bush’s team is involved in pioneering research in the areas of lower leg mechanics 

(office, automotive, autonomous vehicle), hand function (healthy, arthritic, and surgical 
intervention), soft tissue mechanics, and pressure ulcer formation .

DEPTS OF BIOMEDICAL ENGINEERING AND MECHANICAL ENGINEERING
T A M A R A  R E I D  B U S H

Dr. Ravishankar leads research at the intersection of imaging, machine learning, signal 
processing, large-scale optimization, theory, and applications. His lab focuses on 
developing new models of data and systems, effective machine learning methods and 
fast algorithm. His research is also interested in corresponding mathematical theory for 
magnetic resonance imaging (MRI), computed tomography (CT), and other computational 
imaging systems, as well as signal, image, and video processing applications.  

DEPTS OF BIOMEDICAL ENGINEERING AND COMPUTATIONAL MATHEMATICS, SCIENCE, 
AND ENGINEERING

S A I P R A S A D  R A V I S H A N K A R



The Bioengineering of Olfactory Sensory Systems (BOSS) Lab, led by Dr. Saha, is 
developing neural engineering and brain-computer interface (BCI) techniques to address 

how population neuron responses shape associative learning, social behavior, and decision-
making in real time. The lab applies brain-behavior connectivity knowledge towards 

biosensing in natural environments. They are also developing insect brain-based bio-robots 
that hijack biological chemical sending and information processing capabilities towards 
medical and environmental applications (forward engineering). Insect antenna are used 

as chemical sensors and odor-evoked electrical activity in the brain (I.e. neural codes) for 
targeted chemical detection and identification. The lab is working with honeybees and 

locusts to develop insect brain-based chemical sensors. 

DEPARTMENT OF BIOMEDICAL ENGINEERING
D E B A J I T  S A H A

The Molecular and Cellular Imaging Laboratory (MCIL) develops and uses magnetic 
resonance imaging (MRI), positron emission tomography (PET) and x-ray computed 

tomography (CT) for molecular and cellular imaging of biological phenomena, regenerative 
medicine, and early detection of disease. The MCIL has three main cores: developing novel 

nanoparticle contrast agents for MRI and CT; using simultaneous PET/MRI for monitoring 
cell migration, such as after stem cell transplant; and using targeted multimodal contrast 

agents to detect specific molecular epitopes, such as in cancer. 

DEPTS OF BIOMEDICAL ENGINEERING, CHEMICAL ENGINEERING, RADIOLOGY, 
AND PHYSIOLOGY

E R I K  S H A P I R O

Dr. Unluturk’s broad research interests include wireless communications and networking, 
nano communications networks, and the Internet of Things. Her current work is focused on 
molecular communications, a bio-inspired paradigm for interfacing with biological systems, 
where information transfer occurs by exchange of molecules. Currently, her lab is working 
on modeling and experimental validation of bacteria-based molecular communications 
and mimicking it for next generation biomedical applications such as Internet of Bio-
NanoThings interconnecting wearable and implantable devices. 

DEPTS OF BIOMEDICAL ENGINEERING AND ELECTRICAL AND COMPUTER ENGINEERING
B I G E  U N L U T U R K

Dr. Sayadi is interested in bridging the gap between system biology and molecular biology, 
and application of machine learning and AI in more traditional bioinformatics areas. Her 
current research is focused on classification of mass spectroscopy fragmentation patterns 
of metabolites and finding genetic similarities between various neurodevelopmental 
disorders. Her goal is to combine different omics such as transcriptomics, proteomics, 
metabolomics and radiomics to expand our current knowledge of biological processes by 
extracting meaningful data to help with the diagnostic and treatment of different diseases.

DEPARTMENT OF BIOMEDICAL ENGINEERING
M A R Y A M  S A Y A D I

The Translational NanoImmunoEngineering (T-NIE) Lab blends engineering, chemistry, 
biology, physics, and medicine to develop new imaging and therapeutic approaches. Dr. 
Smith’s T-NIE Lab is developing novel nanotechnology-based strategies to harness the 
power of the immune system, control cell fates, and visualize cellular activity in the body. 
T-NIE Lab strives to translate these innovations to create novel therapeutic and diagnostic
imaging agents for diseases including cancer, atherosclerosis, and neurodegeneration.

DEPARTMENT OF BIOMEDICAL ENGINEERING
B R Y A N  S M I T H

Dr. Reimers integrates statistical analysis with biological theory while analyzing and 
interpreting the very large data sets now being generated in neuroscience, especially 
from the high throughput technologies developed by the BRAIN initiative. He focuses on 
analysis of new technologies such as measuring brain activity by light, and motion capture. 
He also analyzes large gene expression and regulation datasets to understand mental 
illness. 

DEPTS OF BIOMEDICAL ENGINEERING AND PHYSIOLOGY
M A R K  R E I M E R S

Dr. Spence’s group is investigating and defining new roles for red blood cells in such 
autoimmune diseases as Type 1 diabetes and multiple sclerosis. Key to the lab’s studies is 
C-peptide, the 31-amino acid peptide that is co-secreted with insulin from the pancreatic

ß-cells. When formulated correctly, preliminary evidence from the lab suggests that this
peptide may be the missing link i n complications associated with both diseases mentioned 

above. Importantly, the lab develops new technologies using 3D-printing to facilitate 
studies and help answer important biomedical questions.

DEPTS OF BIOMEDICAL ENGINEERING AND CHEMISTRY
D A N A  S P E N C E

The Applied Biomolecular Engineering Laboratory (ABEL), led by Dr. Walton, is currently 
working in the field of personalized medicine specifically on technologies that rely on 

nucleic acids (i.e. DNA and RNA). Areas of investigation include: i) designing nucleic acid-
based therapeutics based on understanding their mechanism of action and ii) applying 
genome editing to improve the understanding of cellular responses to stimuli. Recent 

work involves investigating how proteins interact with a new class of therapeutics, small 
interfering RNAs, moving towards guidelines for designing these molecules. Additionally, 
the ABEL is applying CRISPR/Cas9 genome editing to manipulate stem cell responses to 

differentiation signals. 

DEPTS OF BIOMEDICAL ENGINEERING AND CHEMICAL ENGINEERING AND 
MATERIALS SCIENCE

S .  P A T R I C K  W A L T O N

Over the course of his career, Dr. Worden has developed several interdisciplinary
programs that integrate research and education. His research on nanostructures
biointerfaces and multiphase biocatalysis has resulted in over ten patents issues or
pending on technologies including microbiosensors, bioelectronics, and multiphase 
bioreactors.

DEPTS OF BIOMEDICAL ENGINEERING AND CHEMICAL ENGINEERING
R .  M A R K  W O R D E N

Dr. Zhang’s research is on mobile health (mHealth). In particular, his research focuses on 
designing and developing mobile and wearable sensor-based smart health systems for 

human behavior and vital sign monitoring as well as just-in-time intervention delivery. 
His recent research efforts include: i) smartphone-based pill recognition system; ii) 

smartphone-based behavioral sensing anf analytics systems for mental disease diagnosis 
and management; iii) wearable sensor-based human behavior and physiological signal 

monitoring. 

DEPARTMENTS OF BIOMEDICAL ENGINEERING AND ELECTRICAL AND 
COMPUTER ENGINEERING

M I  Z H A N G



Applications to our doctoral graduate program are accepted once per year for Fall semester entry 
only. The deadline every year is December 31. Please note that we cannot guarantee the review of any 
materials, including letters of recommendation, that are received after the application deadline. We are 
not currently accepting applications for MS degrees.

To learn more about our 
program, scan the QR code to 

visit our website.

egr.msu.edu/bme

A P P L I CAT I O N
FAQ s

When is the deadline for applications?

• Completed online aapplication
• Transcripts or academic records
• Academic statement
• Personal statement

What materials do I need to apply?
• Three letters of recommendation
• Resume or curriculum vitae
• TOEFL scores (if applicable)
• GRE scores (not required, but encouraged)

All applications are reviewed by the faculty Graduate Admissions Committee. Our review begins 
promptly after the deadline, so it is important that all of your application materials, including letters of 
recommendation, are submitted by the December 31 deadline. We cannot guarantee the review of any 
materials received after the deadline.

What does the application review process look like?

Yes, selected PhD applicants will be invited to our in-person visit in late February. Details regarding our 
virtual visit days will be sent directly to invited candidates.

Does the program host prospective student visits?

Decisions are based on a comprehensive evaluation of each applicant’s file. PhD admission decisions are 
typically available by early March. All applicants will be notified via email of admissions decisions by April 
15 of each year.

When should I expect a decision by?

What courses are available in the curriculum?
After you have completed the core courses required for each 
student, the program allows you to custom-design a course plan in 
consultation with your advisor and committee members. You can 
view our course offerings by scanning the QR code on the right side 
of this page.

Dr. Zinn develops translational approaches that have great potential to positively impact 
human health, emphasizing preclinical animal models that can enable phase I clinical 

trials. Areas of focus include early detection of cancer, monitoring effective therapy, 
and development of novel therapeutics for cancer and neurodegenerative diseases. 

Appropriate molecular imaging modalities are applied to monitor delivery of the 
therapeutic agents, and to assess their treatment efficacy.  

DEPTS OF BIOMEDICAL ENGINEERING, RADIOLOGY, AND SMALL ANIMAL 
CLINIC SCIENCES

K U R T  Z I N N

Dr. Zhu leads the Cognitive Imaging Research Center at MSU. His lab spans many aspects 
of magnetic resonance imaging (MRI) technique development and applications. His lab 
currently focuses on the application of neurimaging techniques to understand 1) the 
effect of hypertension on the brain, 2) normal aging, Alzheimer’s disease (AD) and AD risk 
reduction, and 3) traumatic brain injury and concussion. 

DEPTS OF BIOMEDICAL ENGINEERING, RADIOLOGY, ELECTRICAL AND COMPUTER 
ENGINEERING, AND PSYCHOLOGY

D A V I D  Z H U






