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Message from the Department Head

The students, faculty and staff of the UIC Department of BioEngineering work 
together to discover new ways to apply engineering in medicine and biology. 
New technology is needed to diagnose heart disease earlier, to manage 
diabetes more effectively and to speed the recovery of stroke patients. UIC 
faculty and staff are at the forefront of this biomedical research. UIC students 
participate in the discovery process by their questions in the classroom, their 
work in research laboratories and their senior design and graduate degree 
thesis projects. Mastery of this new knowledge prepares UIC students for 
careers in medicine, biomedical research and the growing biotechnology 
industry.

Bioengineering draws faculty from nearly every college at UIC including Liberal 
Arts and Science, Medicine, Applied Health Sciences, Business Administration, 
Public Health, Dentistry and Pharmacy. These faculty teach in three focus 
areas—cell and tissue engineering, bioinformatics, neural engineering—two 
special programs—biomechanics, biomedical imaging—and an emerging 
specialization in chemical, biomolecular, and nanobioengineering.

Students benefit from the unique clinical and biomedical resources at the 
adjoining UIC medical center and from the concentration of biomedical 
manufacturers in the Chicago area. Through summer internships, the co-op 
program, senior design projects and thesis research they can obtain hands-on 
experience working in biomedical product development, biotechnology and 
clinical research.

As you read through this brochure, think about your career goals and try to 
visualize how UIC can help you attain them. If you have any questions about 
what bioengineering at UIC has to offer you, contact us or visit the campus for 
more information.

Richard L. Magin, Professor and Head



Bioengineering Graduate Program
The UIC Department of BioEngineering offers graduate programs 
leading to Master of Science and Doctor of Philosophy degrees 
in bioengineering, and participates in the MD/PhD joint degree 
program. The departmental focus is molecular engineering at 
natural and synthetic interfaces. 

The Master of Science program in bioengineering provides 
opportunities for coursework and research in the development 
of systems that apply modern technology to problems of living 
systems and healthcare. The program is designed for graduates of 
life sciences, physical sciences or engineering curricula.

The concentration areas are:

• Bioinformatics
• Cell and tissue engineering
• Neural engineering
• Chemical, biomolecular and nanobioengineering
• Biomechanics
• Biomedical imaging
Biocompatibility, immunotolerance, drug discovery and delivery, 
molecular targeting and transport, biotransduction, imaging 
and inducible bioactivity, computational genomics, structural 
bioinformatics, and proteonics are collaborative disciplines found 
in the concentration areas.

The Clinical Laboratory for Interfacial Molecular Bioengineering, 
established by the university within its medical center, 
coordinates and implements clinically based bioengineering 
activities. The departmental programs are directed toward 
applying advanced methods of interfacial molecular 
bioengineering to clinical problems of diagnosis and treatment. 
The curriculum provides students with an introduction to 
molecular modeling, targeting, transport, detection and 
nanofabrication complemented by collaborative molecular 
bioengineering research with biologists, chemists and clinicians. 
In addition, curricula in the traditional bioengineering areas of 
signal and image processing, biocontrol, biomaterials, medical 
visualization, biomechanics, pattern recognition and rehabilitation 
engineering are available.

The department has unique resources because of its close 
affiliation with the clinical and research programs of the University 
of Illinois Medical Center at Chicago and the opportunities to work 
with major biomedical manufacturers (Abbott, Baxter, Biomet, 
General Electric and Siemens, for example) in the Chicago and 
northwest Indiana areas. 

In my early years at UIC, I learned a great deal about 
the various sensory systems and biology in general. 
This sparked an interest in biology and medicine, 
which paralleled my interest in technology, leading 
me to a BS in bioengineering. I worked in industry for 
a short period before returning to UIC for my PhD. My 
UIC bioengineering education has enabled me to be 
successful in developing several technologies in the 
ophthalmic, cardiovascular and orthopedic fields.
Bill Pietrzak, PhD ’88
Principal Research Scientist, Biomet Orthopedics
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Cell and Tissue Engineering
Cell and tissue engineering is a multidisciplinary field that 
intersects with engineering, biology and chemistry. Cellular 
engineering is the study of biology at the cellular and tissue 
level using engineering principles and methods. This field 
entails studying not only the intracellular workings of  
cells but also environmental effects on cells along with the 
impact of cells on neighboring cells and the biological  
tissue that they are part of. An active area of research in this 
field is the effect biomechanical forces have on cells at the 
cellular level.

The cell and tissue engineering curriculum at UIC trains 
students to be future leaders in these fields with a 
multidisciplinary approach focusing more specifically on 
the molecular interface. The current curriculum emphasizes 
not only engineering fundamentals in biotransport and 
biomaterials, but also significant exposure to cell and 
molecular biology, immunology and biochemistry. The new 
courses focus on the effect of physical forces at the cellular 
level and the design, fabrication, and characterization 
of biocompatible and biofunctional interfaces of tissue 
engineering constructs. This prepares students for 
careers, not only in cell and tissue engineering, but also in 
biotechnology, biopharmaceutics, and biomedical device/
materials design. Emphasis in our interfacial cell and tissue 
engineering program will be placed on the role  
of nanoscopic and atomic/molecular processes in 
determining the macroscopic properties of cells and tissue 
engineering constructs.

FOCUS AREAS

Faculty members at UIC are currently pursuing cell and 
tissue engineering research in areas such as stem cell tissue 
engineering, biomechanical cellular engineering, cardiac 
tissue engineering, blood substitutes, wound healing, 
nanoscale receptor dynamics and molecular signaling. 

Bioinformatics
Bioinformatics analyzes, interprets and integrates biological 
data using computational methods. It addresses challenges 
arising from high-throughput molecular technologies in 
biomedical research, engineering and the pharmaceutical 
industry. Bioinformatics is an interdisciplinary field that 
provides opportunities for bioengineers to apply their skills 
in this emerging area of biotechnology.

The UIC Department of BioEngineering offers a program  
of graduate study in the field of Bioinformatics at the MS  
and PhD level. The program prepares and trains bioengineers 
to be capable of using computational genomic analysis to 
solve engineering problems arising at the new frontiers  
of biology and medicine. These students are also prepared  
for careers in bioinformatics, cheminformatics, 
pharmaceutical industry, and biotechnology industry. A  
broad range of courses and integrative research 
opportunities exists for students.



My doctoral research is in the Laboratory of Product and 
Process Design directed by Professor Andreas Linninger.  
With an undergraduate degree in chemical engineering, my 
bioengineering research in transport processes of the human 
brain is exciting and offers interdisciplinary collaboration 
with scientists in medicine and physics. 
R. M. Bharath Somayaji
PhD Candidate
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Chemical, Biomolecular  
and Nanobioengineering 
Biochemical engineers develop the biological processes 
associated with industrial scale production of drugs, 
chemicals and food products. Increasingly, batch processing 
using bacterial and eukaryotic cells is being used to 
process raw materials for product recovery, development 
of pharmaceuticals and environmental protection. Such 
activities require specially trained molecular bioengineers. 
Nanobioengineers use applications of principles of 
nanotechnology in developing bioengineering processes, 
systems and products. 

These include:

• Biological nanoparticles design and manufacturing
• Drug design, targeting and delivery
• Gene delivery and therapy
• Cancer treatment research and development



FOCUS AREAS
Neural Engineering 
Neural Engineering encompasses a wide array of problems 
in neuroscience, medicine and emerging applications such 
as neural computation and chemical sensing. Engineering 
tools and approaches are applied in the context of living 
neural systems, often with the goal of developing systems 
that integrate living neurons with man-made electronic 
or structural elements in vivo or in vitro. At UIC, special 
emphasis is placed on this interface between living and non-
living components, particularly with respect to information 
flow across the interface. Retrieving information from living 
neural systems furthers our knowledge about complex 
mechanisms of nervous system activity and allows for an 
engineering approach to the understanding and treatment 
of neural diseases that cause motor or sensory impairment. 
Conversely, conveying information directly to the nervous 
system is a central paradigm in the development of neural 
prostheses to treat disease or trauma, including forms of 
blindness or deafness and Parkinson’s disease. 

The neural engineering curricular focus at UIC is motivated 
by the number of clinically and socially important 
applications emerging in this area. Faculty research includes 
development of neuro-electronic and neuro-chemical 
implants to treat blindness, construction of hybrid neural 
sensor arrays to detect explosives and toxins, development 
of new diagnostic tools to assess neural damage from 
disease or trauma (such as stroke or epilepsy), and 
integrating telemetry electronics with sensory neural 
systems to create living search-and-rescue sensors. 
Applications such as these are motivating rapid advances in 
all areas of neural engineering and there is an urgent need to 
train students in this exciting and emerging discipline. 

The curriculum is supported by a strong focus in teaching 
and research. The coursework engages students at 
several levels of neural systems, from the structure, 
statistics and biophysics of channels to network-mediated 
complex behavior. Thesis research opportunities within 
the bioengineering department are complimented by 
multidisciplinary resources such as the Department of 
Biological Sciences and College of Medicine. Students 
can anticipate a rigorous selection of courses, chosen in 
consultation with the advisor, to support their research 
interests, with an emphasis on publication and presentation 
of research findings at the national and international levels. 
Successful graduates will be well prepared for careers in 
research, medicine and many other areas of industry.



SPECIAL PROGRAMS
Biomechanics  
The UIC Department of BioEngineering offers graduate 
programs at the master’s and doctoral level with 
specialization in the area of Biomechanics. The primary 
focus of the biomechanics program at UIC is placed 
on the human musculo-skeletal system. Advances in 
orthopedics, rehabilitation medicine, ergonomics  
and athletic performance have placed demands for 
greater sophistication in our understanding of the 
mechanics of the human musculo-skeletal system. 
Work in this field involves clinicians, physiologists and 
engineers. Current programs at UIC are mechanics of 
human joints, analysis of artificial joints, ergonomics 
and spine biomechanics. 

Biomedical Imaging 
This area focuses on the study of medical imaging 
methods (MRI, CT, Ultrasound, Nuclear Medicine) that are the 
basis of many aspects of clinical diagnosis. Emphasis is upon 
new functional imaging and visualization tools. The Diagnostic 
Imaging System group is connected with the development of  
new imaging and diagnostic protocols. The focus of the group 
is the use of Nuclear Magnetic Resonance Spectroscopy and 
Magnetic Resonance Imaging for the evaluation of small 
biological systems.

The MRI lab in the Department of Radiology provides an 
interdisciplinary research environment for students in 
bioengineering who are interested in biomedical imaging. The 
common thread of the research program is the study of biological 
functionality using dynamic MRI information.

The research covers the following aspects of biomedical imaging:

• Development of new MRI acquisition techniques 
• Development of innovative algorithms for image processing 

and image segmentation 
• Using MRI-derived information as a basis for system modeling 

based for system modeling based on control theory and 
engineering methodology principles

• Development of computer-aided diagnosis and treatment 
planning tools for brain pathologies associated with disruption 
of the normal biomechanics, such as traumatic brain injuries 
and hydrocephalous

UIC bioengineering research is oriented toward the 
development of a finite element model—flow of 
fluid and poro-elastic behavior in an intervertebral 
disc—which addresses the biomechanical relationship 
between lumbar disc degeneration and repetitive 
loading.
Raghu Natarajan
Professor, Rush University Medical Center
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RESEARCH

Bioengineering and Biotechnology 
Product and Process Design Lab 
Andreas Linninger, PhD
Bio-fluid mechanics with computational methods is used to 
investigate intracranial dynamics of blood and cerebrospinal 
fluid flow in the human brain. In a collaborative effort with 
neurosurgeons, novel sensors are being developed for 
advanced control and regulation of fluid-flows in patients 
suffering from hydrocephalus. Systems biology examines 
mathematical modeling and control of metabolic networks. 
Applications include the design of drug delivery therapies for 
diseases of the central nervous system.

Diagnostic Imaging Lab
Richard L. Magin, PhD and Shadi Othman, PhD
The diagnostic imaging lab has developed a new technique 
(magnetic resonance microelastography) to measure the 
mechanical properties of biological tissues. This technique 
uses high-resolution magnetic resonance imaging to visualize 
acoustic wave vibrations and to develop a three dimensional 
map of the stiffness or elasticity of tissues. Since tissue 
elasticity is known to change during normal growth, and with 
the onset of disease, magnetic resonance microelastography 
can be used to monitor health and to assess the growth and 
development of engineered tissues.

Neurotronic Communication Lab
John R. Hetling, PhD 
The research in this lab focuses on the interfaces between 
living neural systems and electronics (ex: hybrid neural 
systems), and in particular interfaces that transmit 
information. Applications include implantable prosthetic 
devices to treat blindness resulting from retinal degenerative 
disease, and olfactory biosensors for security and 
defense. Research methods include electrophysiology, 
microfabrication, signal analysis and computational modeling.

Neural Engineering Applications Lab
Patrick Rousche, PhD 
In the Neural Engineering Applications Lab, cutting-edge 
technologies and basic animal research are used in the 
creation of effective implantable electronic interfaces for 
the brain. Such devices have the potential to one day allow 
doctors and engineers to directly communicate with brain 
tissue, providing an advanced technique that may restore 
function for certain types of deaf, blind or paralyzed patients. 



Tissue Engineering and Biomolecular Imaging Lab
Michael Cho, PhD; Shan Sun, PhD; and Igor Titushkin, PhD
Control of cell adhesion and motility is one of the most 
important concepts in tissue engineering. Manipulation of 
these biological responses requires innovative and novel 
engineering application for integrating cells with appropriate 
scaffolds. To this end, the focus is on the role of physical 
forces that regulate cell adhesion and motility on 2D surface 
and in physiologically relevant 3D scaffold. For example, 
use of the latest nanotechnology of quantum dots, optical 
laser tweezers, atomic force microscopy and multiphoton 
microscopy, led to the discovery of differential cellular 
and molecular responses of mature and stem cells seeded 
in 3D biomaterial scaffolds. Optimization and modeling 
of cell responses to engineered 3D microenvironment will 
undoubtedly have an important contribution towards the 
rational design and implementation of engineered tissue 
constructs.

Neural Engineering and Retinal Physiology Lab
David Schneeweis, PhD
The lab focuses on basic challenges related to the 
development of retinal prostheses and other therapies for 
treating blindness. One such challenge is to understand how 
to optimally interface non-biological materials (electrodes, 
for example) with retinal nerve cells. A second challenge is 
to develop high throughput methods to study the patterns of 
electrical activity in large numbers of nerve cells in the retina. 
This is critical for understanding retinal function in normal 
and diseased retina, and for evaluating retinal prostheses 
and other therapies for treating blindness. Functional optical 
imaging techniques are being explored for their potential 
application in this area. 



Materials and Nanotechnology
Protein-Dendrimer and Protein-Diamondoid 
Nano-Cluster Formation
G.Ali Mansoori, PhD
The research is aimed at development of molecular models, 
synthesis routes and understanding the thermodynamics 
and electrostatics of nano-clusters formed as a result of 
interactions between DNA and dendrimers as well as DNA and 
diamondoids. The focus is to make the models and techniques 
applicable for nanobioengineering methods like drug 
delivery, drug targeting and gene delivery.

Computing and Information 
Technology
Bioinformatics Lab
Yang Dai, PhD
Biological Signal Detection for Protein Function Prediction 
focuses on the development of methods for signal detection 
from protein sequences based on statistical and machine 
learning approaches. The final goal is the establishment of 
a prediction system that provides information on protein 
function and the cellular localization. 

Hui Lu, PhD
Research includes the structural bioinformatics approach 
to model genome scale protein binding. Specific topics 
include protein-DNA interactions, which are important in 
gene regulation; protein-membrane interactions, which are 
crucial for signaling included in cancer related pathways; 
protein ligand interactions, which are keys for drug design; 
and protein-protein interactions that are the foundations 
of cell function. The tools developed in the lab include 
structure and dynamics modeling of protein complexes.

Jie Liang, PhD
The way protein structure determines protein function is 
a fundamental problem in molecular biology. To address 
that problem, this lab studies the geometry, shape, 
physicochemical texture, and evolution of binding surfaces 
to understand how they work and how to predict protein 
functions. Additional studies include protein-protein 
interactions and development methods for design peptide 
modulators. Another focus area is the organizational 
principles and folding of membrane proteins.

RESEARCH



FACULTY

  Richard L. Magin 
Department Head, Professor
PhD, University of Rochester, 1976
Magnetic Resonance Imaging, Targeted Drug Delivery & 
Bioelectromagnetics

  Michael R. Cho 
Associate Professor
PhD, Drexel University, 1991
Regulation of Cell Adhesion, Migration by Cellular Mechanics

  Yang Dai 
Assistant Professor
PhD, University of Tsukuba, 1991
Computational Biology, Machine Learning and Data Mining, 
Combinatorial and Global Optimization

  John R. Hetling 
Associate Professor
PhD, University of Illinois at Chicago, 1997
Electrophysiology of Vision, Retinal Prosthetics 

  Jie Liang 
Associate Professor
PhD, University of Illinois at Urbana-Champaign, 1994
Structural Bioinformatics, Cheminformatics and Drug Discovery, Data 
Mining, Computational Biology

  Andreas Linninger 
Associate Professor
PhD, Vienna University of Technology, 1992
Intracranial Dynamics, Drug Delivery to the Brain, Design and Control of 
Metabolic Networks, Systems Biology

  Hui Lu 
Assistant Professor
PhD, University of Illinois at Urbana-Champaign, 1999
Structural Bioinformatics, Bio-molecular Mechanics, Protein-protein 
Interactions, Genome Sequence Analysis

  G. Ali Mansoori 
Professor
PhD, University of Oklahoma, 1969
Statistical Mechanics, Thermodynamics, NanoBiotechnology

  Susan M. McCormick 
Assistant Professor
PhD, The University of Texas Southwestern Medical Center at 
Dallas and The University of Texas at Arlington, 1993
Biomechanical Forces on Cell-Protein Interactions

  William O’Neill 
Professor
PhD, Notre Dame University, 1965
Neuroscience and Pupillography

  Patrick Rousche 
Assistant Professor
PhD, University of Utah, 1996
Neural Engineering, Bio-MEMS, Neuroprosthetics

  David Schneeweis 
Assistant Professor
PhD, University of Michigan, 1991
Bipolar Cells in Processing Visual Information

  Christos Takoudis 
Professor
PhD, University of Minnesota, 1982
Microelectronic Materials and Processing, Heterogeneous Catalysis and 
Surface Chemistry
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The University of Illinois at Chicago is the largest university in the Chicago area, with 25,000 students and 15 colleges. It is 
among the top 50 universities in federal research funding, totaling more than $290 million annually. The College of Engineering 
is proud of its academic excellence, the 1550 undergraduate and 850 graduate students, and its 115 faculty. Two faculty are 
members of the National Academy of Engineering, and others have earned numerous prestigious awards.

UIC is in a great location within walking distance of the Chicago Loop business district. Chicago is home to 30 of the Fortune 500 
companies including Abbott, Baxter, Biomet, General Electric and Siemens. Students and faculty can enjoy 29 miles of lakefront 
that stretches alongside downtown, and take full advantage of the city’s great nightlife, restaurants, shopping, museums and 
sports. The Chicago and UIC experience includes many diverse neighborhoods, which are represented by nationalities from all 
over the world. 
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