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Research Synopsis

1. High-content microfluidics for functional profiling of microbial communities
Microfluidics is an ideal approach for manipulating and analyzing microbial
communities. We are currently developing a microfluidic platform capable of functional
profiling of microbial communities based on chemotactic motility and exopolysaccharide
expression. Such a device will be used to isolate microbes from complex communities
for bioinformatics applications.

2. Nanoscale systems for investigation of protein unfolding dynamics
Von Willebrand Factor (VWF) is a plasma protein that plays a crucial role in promoting
platelet adhesion to the vascular wall during thrombosis. VWF morphology and activity
are dependent on flow conditions and the conformation of the binding surface. Using e-
beam lithography, we are developing microfluidic substrates with nano-scale patterns of
VWF-capture ligands for investigation of the role of binding site density and spacing
with VWF morphology and activity under flow.

3. Fabrication of biofunctionalized substrates using nano-patterned surface chemistries
Substrates containing chemical patterns at the micro to nano-scale can be used as
templates for directing protein adsorption, cellular adhesion, and material assembly. We
are developing novel surface chemistries and nanofabrication approaches optimized for
these applications.
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