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Fig.1 Scheme of microfluidic DEP chip with arrayed electrodes and the simulation results of elec-
tric filed distribution on the designed chip
(A) Micrograph of electrode array; (B) numerical simulation of the electric field distribution over the single
pairs of electrodes at the cross-section (A-A) in Fig. 1(C) ; (C) numerical simulation of the electric field dis-

tribution in the whole micro-channel.
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Fig.2 Schematic representation of experimental setup
(A) Scheme of the analysis system with the microfluidic DEP chip with arrayed opposite electrodes;

(B) scheme of electrodes connected with the function generator.
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Table 1 Average capture efficiency and the number of cells captured on each electrode pair at different voltages

Capture efficiency(%e)

Average number of cells captured on each electrode pair

Voltage/V Capture efficiency( % )

2 3 4 5
1 0 0 0 2 48 50
3 22 39 15 1 83
5 21 37 29 2 0 89
7 35 34 11 5 0 85
10 46 35 5 1 0 87
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Fig.4 Micrograph of RBCs captured on different pairs of electrodes in microfluidic

DEP chip with different voltages

(A) 1V, the 4th and 5th pairs of electrodes; (B) 10 V, the Ist and 2nd pairs of electrodes.
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Fig.5 Scheme of parabolic electrodes DEP chip Fig.6 Dependencies of the crossover frequency
R =200 wm, D =50 wm, ellipse and rotundity represented versus suspension medium conductivity
positive DEP and negative DEP area, respectively. for HepG2(a) and RBC(b)
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Research of Cell Concentration and Separation on the Dielectrophoretic
Chip with Arrayed Opposite Electrodes

XU Yi*, CAO Qiang, ZENG Xue, WU Yong-Jie, ZHANG Wen-Pin
( Key Disciplines Lab of Novel Micro-nano Devices and System Technology,
International R & D Center of Micro-nano Systems and New Materials Technology,

Chemistry and Chemical Engineering College, Chongqing University, Chongqing 400030, China)

Abstract A prototype microfluidic dielectrophoretic( DEP) chip for cell separation and concentration based
on principle of DEP was presented in this paper. The proposed microfluidic DEP chip was bonded directly with
glass substrate deposited Au micro electrodes and polydimethylsiloxane ( PDMS) cover plate with designed
micro-channels. The effective area of positive DEP was increased by the designed electrode array which com-
posed of several groups of opposite electrodes with different distances on the bottom of glass chip. It also made
the DEP chip to capture the target cells from fluid suspension at low AC electric field. Under the condition of
3 V and 3 MHz, the capture efficiency of human red blood cell(RBC) achieved 83% . Furthermore, mixture
of RBC and liver cancer cells( HepG2) was separated by capture the HepG2 on the electrode array at 5 V and
400 kHz, and the capture efficiency of HepG2 achieve 86% on the designed DEP chip.
Keywords Arrayed opposite electrodes; Microfluidic DEP chip; Separation and concentration of cells
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