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Development of a new method for experimental dielectrophoresis force
measurement in the microfluidic cell sorting actuators
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Dielectrophoresis is a phenomenon with wide application in the cell sorting system, in which the
Received 17 January 2017 dielectrophoresis force acts on a dielectric particle located in the non-uniform electric field. In this
Accepted 13 February 2017 study, governing equations on this phenomenon are presented and a new method for measuring

Available Online 04 March 2017 dielectrophoresis force is developed. This method is based on measuring drag force on particle and

solving the equilibrium equations. For this purpose drag force is measured in two directions, parallel

g‘fg’l"gg{rﬁhoresis and perpendicular to electrodes. To evaluate the method, an actuator has been developed which has
Cell sorting paralleled electrodes with 50 um widths and 50 um intervals and a PDMS channel with height of 80 um
Experimental measurement of force is mounted on them. In experimental result, the exerted dielectrophoretic force on U-87 tumor cell and
Cell

white blood cell was measured. Since electrical properties of white blood cells are known, the accuracy
of presented method was evaluated by using numerical simulation of their dielectrophoretic force and
comparing it with experimental results. Experimental results prove that the error of force measurement
in traditional models may be even more than 3 times that of the actual dielectrophoresis force, while in
presented method the source of this error is eliminated.
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perpendicular to electrodes.
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Fig. 1 Force on particle located in a non-uniform electric field, a)
particle polarization is less than the fluid (negative dielectrophoresis) so
it repels from place with high strength electric field. b) Particle
polarization is more than the fluid (positive dielectrophoresis) so it is
absorbed by strong gradient electric field region
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Fig. 3 Free-body diagram of forces acting on the particles when
subjected to an electric field and the direction of fluid flow is parallel to
electrodes.
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Lithography of Au and Cr, f) Removing the photoresist
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