Microparticle separation by dielectrophoresis and hydrodynamic forces
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Abstract
We propose a novel microchannel system for microparticle separations. Based on dielectrophoresis effect generated by a series of microelectrodes, microparticles with different dielectric constants will incline to different tracks. Then with the implement of hydrodynamic forces by continuous flows, microparticles are further separated into different channels. We investigate simulatively the dynamic behaviors of mixed microparticles in this system, based on the theories of dielectrophoresis and Langevin dynamics. It is found that a proper configuration of microelectrodes can make very high efficient separations. We further investigate the probability of successful separation, under different system parameters. This work has relevance to the Lab-on-a-chip systems, which are widely applied in biological and chemical experiments and industry.
References:
[1] H. A. Pohl, Dielectrophoresis (Cambridge University Press, New York, 1978).

[2] T. B. Jones, Electromechanics of particles, (Cambridge University Press, New York, 1995).

[3] J. Borowsky and G. E. Collins, Analyst, 132, 958 (2007).

[4] J. Do, and C. H. Ahn, Lab Chip, 8, 542 (2008).

[5] W. T. Coffey Yu. P. Kalmykov and J. T. Waldron, The Langevin Equation, (World Scientific Publishing Co. Pte. Ltd. Singapore, 2004).
[6] X. X. Zhao, Y. Gao, and J. P. Huang, J. Appl. Phys. 105, 064510 (2009).
PAGE  
1

