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Abstract:

Bio-MEMS/NEMS and microfluidics have been rapidly developing in new frontiers of medical diagnostics, optofluid-
ics, nanofluidics and biotechnology. In the past decades, the applications of these devices gradually change from basic
life science research to biohazard detection systems, in-vitro medical diagnostics systems & implantable medical devices
for hospital and home care and pharmaceutical industry. In this presentation, we will also discuss several representative
and unique microfluidics and bio-MEMS/NEMS devices developed at HKUST including basic microfludics research
and their application in early cancer diagnostics, micro/nano electroporation chips, the discovery and screening of tra-
ditional Chinese medicine using closed-loop feedback control and micro thermal heat transfer and flow sensors. In
addition, we also developed the corresponding theoretical and numerical modeling and simulations (Biased Reptation
Model with Electrosmosis for Micro/nanoelectrophoresis of large DNA molecules, micro thermal flow sensors using
CMOS MEMS technology, electromechanical model for single-cell electroporation) to facilitate the optimization of
devices’ design and performance.
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