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Will present a seminar on

“BIOLOGICAL AND COLLOIDAL PATTERN FORMATION

IN ELECTRIC FIELDS WITH POTENTIAL

TO MICROFLUIDIC BIOTECHNOLGIES”

When uniform electric fields are applied to random monolayers of colloidal particles adjacent to an electrode, the particles assemble into highly ordered arrays via a process generically known as electrophoretic deposition (EPD).  This seminar will describe a two-dimensional, microphase separation in a binary mixture of viable cells and colloidal particles driven by the EPD process.  With the ability to differentially manipulate different types of particles based on their dielectric properties, EPD is envisioned as a promising strategy to produce patterned arrangements of cells and/or biofunctionalized colloids for biosensing or for microfluidic bioreactor and cell separation technologies.  In the model studies to be reported here, complex self-organized clusters of yeast cells and colloidal polystyrene particles are observed after applying uniform ac electric fields to randomly mixed two-component monolayers.  A systematic study of particles with varying dielectric properties indicates that the assembly process results from the interplay between an aggregative electrohydrodynamic force and a repulsive induced dipole – induced dipole force.  More controllable binary assemblies can be produced with non-uniform electric fields set up by micropatterned electrodes, in which case dielectrophoretic and electroosmotic effects may also contribute to the assembly mechanism.  Examples of one-dimensional and two-dimensional patterns achieved by varying the shape, strength and frequency of the ac electric field will be presented, together with an attempt to discern the dominant mechanistic effects.
THURSDAY, OCTOBER 23, 2003

COOKIES AND COFFEE -- 3:15 P.M.

SEMINAR -- 3:30 P.M.
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