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Abstract: Experimental and theoretical research on manipulation of colloids and biological particles in 
microfluidic systems using AC electric fields will be presented. Navigating the AC frequency-amplitude phase 
space, we effectively and reversibly tune colloidal interactions to yield various steady-state configurations. The 
colloidal system response can be predicted using a scaling analysis based on the relative importance of 
dielectrophoresis, electrophoresis, AC-electroosmosis, gravity and Brownian motion. Specific applications of 
AC electrokinetic phenomena for water and food safety and biomedical use will be presented. 
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