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Non-contact impedance measurement of cells by dielectrophoretic motion analysis
using quasi-travelling waves

Suda, Takao
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When an alternating electric field is applied to cells suspended in
solution, dielectrophoretic forces related to the Clausius-Mossotti factor K(w), which is
calculated from the conductivity and dielectric constant of the cells and surrounding solution, are
generated. To realize a system to measure the dielectric constant and conductivity of cells from
this dielectrophoretic force, a novel electric octupole system that can generate various electric
field distributions was developed. The system, which consists of eight planar electrodes arranged
around a 100-p m-diameter region, enabled the movement of red blood cells, iPS cells, and other
cells from arbitrary point to point. Furthermore, a method was established to leave only target
cells in the measurement space from a ?roup of cells. It was confirmed that the developed electrodes

system can also generate quasi- traveling waves, and a new model of the dielectrophoretic force in
the quasi-traveling wave electric field was constructed.
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