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Effective separation and condensation processes are essential for precise detection of circulating tumor cells in early diagnosis
of cancer. In this study, we proposed a dielectrophoretic device with micro pillar electrodes as cell separator. Also, we
simulated the spatio-temporal behavior of model cells on the basis of microfluidics and electrokinetics. The particle trajectory
in a flow direction was changed by dielectrophoretic force generated between the pillars. In addition, we applied cell levitation
technology by dielectrophoretic force from electrodes. This result suggests the tumor cells can be purified from real blood

under adequate electrical condition.
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Fig.1 Schematic of electrode configuration. (a) trial and (b)
experimental models.
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Fig.2 The model of considered forces in the present analysis.
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Fig.3 Dependency of Re [K (®)] on frequency.
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Fig.4 Spatial distribution of flow velocity in trial model.
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Fig.5 Spatial distribution of electric potential in trial model.
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Fig.6 Spatial distribution of electric field in trial model.
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Fig.7 Particle trajectory in trial model.
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Fig.8 Quantitative comparison between dielectrophoretic and
viscous force.
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Fig.9 Spatial distribution of flow velocity in experimental model.
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Fig.10  Spatial distribution of electric potential in experimental
model.
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Fig.11 Spatial distribution of electric field in experimental model.
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Fig.12 Particle trajectory in experimental model. (apply 20 V in
x-y coordinate )
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Fig.13 Particle trajectory in cell levitation device. (apply (a) 20
Vand (b) 40 V in x-z coordinate )
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