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My researchs aimed atunderstanding and exploitiritpid motion, colloidal assembly, and
dynamics ofmacromoleculg under the influence ofarious forceso asto design, control,and
manipulae processest smallscales As phenonena typicallyoccurwithin 10nm100mm, there
ofteninvolve interplays amondifferent mechanisms with more than deagth/time scaleOur
efforts first combine theoretical and experimental approachesintavel the natures of
phenomenaand then apply thenowledgeto designmicrofluidic devices forfulfilling desired
functions.The current research interests are focusetherfollowing subjects

Directed Assembly of Colloids and Macro molecules with AC Electric F_ields

Whenan object is placed in an\field especially at high frequencies,often underges
charge polarization far from PoissofBoltzmann equilibrium Such polarization can cause
induced dipoleslignedto the applied field and heafurnishes the advantagesgiidingfluids
or suspend# colloidsat small scalesOur efforts arenot only tounderstanca variety of the
field-induced polarizatiopphenomenabut also toexplorerich dynamic assembljpehaviorof
polarizedcolloidsin the presence of AC electrokinetic flowhis research fukter enables us to
designrobustmicrofluidic devicedor concentrahg dilute DNA solutions andapid assemblyof
submicroncolloids.

Rapidfocusingof DNA molecules with ac electric fields



Dynamic assembly ablloidsin an obliqueelectrode array subjected to ac signals

Dynamic Manipulation _of Single DNA Molecules within Interfacial Confinement

We devisea new microfluidicapproachcapable of achieving a diversity manipulatios of
DNA with electric fields It invokesthe formation of a submicronfilm usinga closely fitting
microdroplet creating a natural confinemie for renderingconformation changes of DNA
underneth the dropletWe find that a confined DNA can undergentropic trap, chain
stretchng/relaxation and cyclic stick-slip motion In addition, with the aid of surface
modification effects DNA moleculescan be combed onto the channel surfand undergo
long-rangeself aggregatiorafter the removal of the applied fieldCurrently, we are developing
theoretical modelsn concert with Browniamlynamicssimulationsto account for the observed

phenomena
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Electricfield-driven gretch of confinedDNAbeneath a closely fitting microdroplet



