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Research Interests
The primary research focus in our lab is to (1) develop and establish novel micro/nanofabrication
techniques and (2) study the flow behavior and manipulation of micro/nanoparticles (including
biomolecules) inside micro/nanofluidic devices. Through our developed techniques and understanding
of fluidics, the lab chips with designed functions and the substrate with micro/nanostructures have been
constructed, which can potentially be used for biomedical applications, chemical and biological analysis
and development of nanoelectronics.
Besides research regarding micro/nanofabrication and
micro/nanofluidics in general, several specific topics are also involved such as energy-related research
(e.g. sorting and analysis of microalgae in biofuel production, microfluidic fuel cell), fabrication of
microneedles for transdermal drug delivery, microfluidic paper-based analytical devices (uPAD), etc.
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Silicon microneedles and black silicon fabricated by inductively coupled plasma (ICP) etching
process



Modification of black silicon to achieve
superhydrophilicity or superhydrophobicity



A black silicon substrate was constructed by
ICP process. After depositing the gold layer
with proper thickness, the SERS effect was
realized and
the R6G was
detected at
concentration
as low as
10 fM.



The PDMS mold having cone-shaped cavities
with through holes was placed on top of the
filter membrane. The dissolvable polymer
microneedles patch was fabricated by
dispensing the polymer solution on the
mold, followed by filtration process.





The bovine serum albumin (BSA) droplet was
dispensed on the substrate, followed by
covering the polydimethylsiloxane (PDMS)
mold with microwells (or microtrenches).
The BSA then deposited at the edge of the
microwells (or microtrenches) in contact
with the substrate to form nanorings (or line
structures) by confined evaporation process.



A droplet of DNA solution was dispensed on
a substrate, followed by covering the PDMS
mold with microwells. The mold was then
quickly separated from the substrate and the
long DNA nanostrands were formed at the
substrate through dewetting process. The
metallic nanowires were obtained by
subsequently carrying out the reduction
reaction.

The microalgae with different lipid contents possess different crossover frequencies in
dielectrophoresis. With proper chip design, continuous sorting of microalgae with different
lipid contents can be achieved.

