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Will present a seminar on

“On-chip Droplet and Particle Manipulation
By Electric Fields:
Application in Microbioassays and Microfluidic Devices”

Dielectrophoresis, particle interaction with external AC fields, could be used to manipulate and assemble colloidal particles on any size scale. Examples of dielectrophoretic manipulation of nanoparticles, microparticles, live cells and droplets by planar electrodes will be presented. The structures that could be assembled on a chip include microwires from metallic nanoparticles, switchable photonic crystals, and biocomposite membranes from live cells. Two new applications of this method will be presented in detail. First, we will focus on a technique for electric field on-chip manipulation of freely suspended droplets and particles. Evaporation from water droplets leads to particle microseparation processes driven by Marangoni instabilities. The levitated droplets could serve as self-contained assembly templates and microreactors with controlled on-chip mixing, drying and polymerization. These droplet microfluidic chips could also serve as containers for microbioassays. Second, we will demonstrate how an additional level of complexity can be engineered to turn particles floating between the electrodes into prototypes of self-propelling micromachines and micropumps. Various types of miniature semiconductor diodes suspended in water can propel themselves electroosmotically when a uniform alternating electric field is applied across the container. These diode "active particles" suggest rudimentary solutions to problems facing self-propelling microdevices, including harvesting power from external sources, internally controlled movement, and potential for a range of additional functions. Semiconductor diodes attached to the walls of microfluidic channels provide locally distributed pumping or mixing functions powered by a global external field.
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THURSDAY, SEPTEMBER 7, 2006
COOKIES AND COFFEE -- 3:15 P.M.

SEMINAR -- 3:30 P.M.

SARKEYS ENERGY CENTER, ROOM M-204

  THIS IS A REQUIRED SEMINAR FOR CHE 5971
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