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Developing a Targeted Ultrasound-Responsive Nanobubble-Based Gene 
Delivery System for Osteoporosis Treatment

In this presentation, Dr. Razavi will introduce his research related to developing the 
bone-specific nanobubbles for CeO2-siRNA delivery. These nanobubbles can be used for 
dual-acting osteoporosis therapy through both osteogenic upregulation and osteoclastogenic 
downregulation, and has a far-reaching impact in treating other diseases, including cancer. 
These studies are supported by a College of Engneering and Computer Science/College of 
Medicine Pilot Award.

Dr. Razavi’s research is focused on an area that brings together advances in materials 
science with medicine. By leveraging unique emerging technology capabilities, processes, 
and advanced materials, his biomaterials and nanomedicine lab will develop innovative 
manufacturable materials, processes, and biointerfaces for advanced medical implants, and 
other future high-tech products (i.e., gene nanodelivery systems) with a focus on their clinical 
translatability. His research has been funded by a CECS-COM Pilot Award, Internal Medicine 
Seed Grant Award, LIFE at UCF Research Grant and the UCF Seed Funding Program. Prior to 
his current appointment, he was a postdoctoral research fellow at Stanford University School 
of Medicine. 

Dr. Seal’s research is focused on synthesizing rare earth and transition oxides and
metal/oxide nanoparticles and their tunable surface chemistry for a wide range of biomedical 
to energetic applications. He joined UCF in fall of 1997 after a brief postdoc with Lawrence 
Berkeley National Laboratory at the University of California, Berkeley. From 1990-1991, 
he worked as an engineer for TATA Steel, India. Dr. Seal is a former director of AMPAC and 
NSTC, and a fellow of FASM, FAVS, FIoN, FECS, FAIMBE, FNAI, FAAAS, FMRS, FRSC, FIIM and 
FACERS.

Development of Superresolution Neurochemical-Based Neural Interface

Dr. Kim’s team is investigating a new modality of neural interfaces, in which they exploit 
the stochastic nature of neurotransmitter diffusion to discover a new means to capture the 
detailed intention of the densely-packed neurons in the brain. The research objective is to 
develop a superresolution neurochemical imaging technique to analyze brain neurochemistry 
with a nanoscopic spatial resolution and microsecond temporal resolution.

Dr. Kim’s research areas include next-generation neural interfaces, neurochemical sensors, 
single-cell electrophysiology and medical diagnostics. His research has been funded by 
competitive grants from sponsors, including the National Institutes of Health, National 
Science Foundation and Department of Defense. Before joining UCF, he was a senior 
electrical engineer at Stratos Genomics (now Roche Diagnostics). He completed his Ph.D. in 
biophysics at Cornell University and received his postdoctoral training in bioengineering at the 
University of California, Berkeley. 
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Intelligent Neural Control for Treating Neuropsychiatric and Neurological 
Disorders

Deep brain stimulation (DBS) is a promising electrical stimulation therapy for treating 
neuropsychiatric and neurological disorders. However, current DBS has largely been open-loop, 
without adapting to real-time changes of disorder symptoms. In this project, Dr. Yang’s team 
proposes the development of a closed-loop intelligent neural control system to enable precise 
and personalized DBS therapy for a wide range of disorders. They will develop new machine 
learning and control algorithms and validate them using neurophysiological models of various 
disorders.

Dr. Yang’s research interests include neural engineering, stochastic signal processing, 
control theory and machine learning. His research has centered on designing closed-loop 
BMIs for neural decoding and control, aiming to provide new therapies for neurological and 
neuropsychiatric disorders. He received his Ph.D. and M.S. degrees from the University of 
Southern California in 2018 and 2019, both in electrical engineering. Before joining UCF in fall 
2020, he was a postdoc at USC. He has published in prestigious neural engineering journals 
including Nature Biotechnology and Nature Biomedical Engineering. He was a winner of the 
Annual Brain-Computer Interface Award in 2019. 

Dr. Berman is a clinical neurologist and neuroscientist who has used a diversity of approaches, 
methods and tools, including molecular biology, mathematical/biophysical approaches and 
clinical trials of new medications to probe the nervous system with the goal of finding new 
and better treatments for neurological diseases. Dr. Berman has teamed up with Dr. Yuxiao 
Yang to develop closed-loop modeling approaches to gain new insights into the treatment of 
neurological diseases, including Parkinson’s, epilepsy and depression. Dr. Berman received his 
M.D. and Ph.D. from the University of Illinois and has done post-doctoral clinical and research
training at Baylor College of Medicine and Harvard Medical School. He has published in a wide
range of journals including Science, Journal of Cell Biology, Neurology, IEEE Transactions in
Biomedical Engineering, and Neural Computation. He has previously received funding from the
National Institutes of Health, National Science Foundation and private agencies.
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The Bio-Fluid Dynamics of Microvascular Coronary Disease

In this talk, Dr. Bhattacharya will discuss his recent work on microfluidics related to the bio-
fluid dynamics of flows inside microarteries. The objective of this research is to understand the 
unsteady fluid dynamics of pulsatile hemodynamic flows inside serpentine microchannels. This 
research also focuses on the deformation of the microchannel wall. Recent results shows that 
wall deformation significantly affects the migration dynamics of particles inside the flow, which 
has a bearing on the viscoelastic property of the fluid.

Dr. Bhattacharya’s research is focused on unsteady fluid mechanics, flow control and 
microfluidics. Before joining UCF, he was a postdoc at Queens University, Canada. 
Dr. Bhattacharya earned his Ph.D.in aerospace engineering from Ohio State University 
in 2013 and leads the Experimental Fluid Mechanics Laboratory at UCF. 
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