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Numerical Investigation of Bacterial Capture Region in Dielectrophoretic Microfilter
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Dielectrophoretic devices are powerful equipment in bioscience and bioengineering, since the electrostatic force is
dominant for the behavior of bioparticles in micro space. Numerical simulations of dielectrophoresis in micro
region are essential for further improvement of the devices. In the present work, we modeled the capture region of
bacteria in dielectrophoretic microfilter and analyzed the behavior of single Escherichia coli numerically. The
spatial distribution of VE* was calculated at the present electrode configuration and VE?> was quantitatively
shown to be a decision factor for the trajectory of bacteria. If a flow rate is rised from 6.0 mL/h to 60 mL/h, the
capture height reduced to 50% at a maximum. The capture height increased to 50% at a maximum when voltage is
raised from 5 V to 10 V and increasing voltage disappeared blind spot region above electrodes. These results
suggest that control of the operating parameters are effective for optimization design of microfilter.
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Fig. 1 The present analytical model.
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Table 1 Parameter value used by this analysis.

Property SIunit  Condition
Particle Model E.coli
Medium Water
Particle radius pm 2

Particle conductivity'?  mS/m 323
Particle permittivity™”  F/m 7.08 x 107
Medium conductivity ™ pS/m 10

Medium permittivity > F/m 6.95x 107"
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Fig. 2 Spatial distribution of electric field.
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