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Immuno-colloids and nano-bead DNA probes can dramatically reduce the transport time in 
antibody-antigen docking and DNA hybridization reactions; and can, with bar-coding, 
identify a large library of targets. However, before such bead-based microfluidic technologies 
can replace immuno-assays and DNA micro-arrays, a robust and economical chip-scale 
colloid manipulation platform must be developed. The center has championed an array of 
dielectrophoretic technologies that can sort, concentrate, direct and probe nano-colloids on a 
cheap, disposable chip with minimum periphery instrumentation. This platform is developed 
with an in-depth analysis of AC particle polarization, which revealed and quantified the 
important capacitance and conductance effects of the diffuse layer, Stern layer and surface 
functional groups on the dielectrophoretic mobility of nano-colloids. 
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