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RESEARCH INTEREST

Traditional cell biology techniques monitor large cellular populations and report
dominant trends while leaving contributions from smaller cell subsets unaccounted for.
In contrast, my research focuses on observation and quantitative interrogation of
small cell populations or single cells. Aspects of microfabrication, biomaterial design,
surface science, cell biology and biosensing are employed to achieve research
objectives. Specific biological systems of interest are white blood cells (leukocytes)
and liver cells (hepatocytes).



Microfabricated Cytometry Platform for Characterization and Sorting of Leukocytes

Current techniques for handling of white blood cells (leukocytes) are not amenable to
characterization of small cell populations or individual rare blood cells. This is a major
shortcoming given that detection of rare leukocytes in peripheral blood has
tremendous importance for early diagnosis of malignancies, infections and
prenatal/neonatal complications. To address this problem, we are developing a
microfabricated cytometry platform for characterization and sorting of leukocytes. In
this project, surface engineering and microfabrication are used to organize leukocytes
into high-density arrays by capturing them onto microdomains decorated with cell-
specific antibodies. Cells in the array are characterized based on morphology and/or
antigen expression profiles to identify leukocyte subset of interest.

Combinatorial Design of Cellular Microenvironment for Hepatic Tissue Engineering

Standard cell biology methods for evaluating the effects of biological stimuli (e.g. cell-
cell, cell-surface, cell-solution interactions) on cell function vary these stimuli one-at-
a-time and employ large numbers of cells. The overall goal of this project is to
optimize function of liver cells (primary hepatocytes) by exposing small groups of
these cells to multiple microenvironmental stimuli in parallel. Novel microfabrication
and surface engineering strategies are being developed to orchestrate cell-cell and
cell-surface interactions in a combinatorial fashion. Microfluidic devices will be
employed to expose hepatocytes to well-defined concentration profiles of soluble
growth factors.
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MAJOR RESEARCH INTERESTS

Microfabrication and nanotechnology for manipulation and analysis of cellular systems;
single cell manipulation; biosensors for monitoring activity of individual cells;
combinatorial screening of cell-microenvironment interactions; BioMEMS; biomaterials;
surface science.




