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As Japan's population ages, cancer deaths are becoming an increasing problem. Attention is being paid to early diagnosis of
cancer and assessment of treatment status. Therefore, the detection of differences in physiological states within cells and the
identification of cell types are essential. In this paper, we focused on Crossover frequency (COF) measurement methods
using Frequency-Modulated Dielectrophoresis (FM-DEP), which utilizes the electrical properties of cells. As a result, the
experimental results by different buffer conductivities showed that DEP using FM signals can detect cell behavior with high
speed and accuracy in a homemade object tracking program and that the COF can also be measured with high accuracy. In
addition, to detect the physiological state of tumor cells using the FM-DEP, experiments on the initial induction of cell
apoptosis by drugs showed that the COF increased with a decrease in mitochondrial membrane potential. On the other hand, it

was found that the COF could not be measured for drug-induced cells in the late apoptotic phase.
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Table 1 Physical and electrical parameters of Jurkat cells.

Parameter Value
Cell outer radius ro " 531%10° [m]
Cell inner radius r; " 530%10° [m]
Cell membrane thickness r*"* 1.00x 10" [m]

5.93x10" [F/m]
Cytoplasmic conductivity o™ 3.00x 10" [S/m]
Solvent permittivity &n' 7.08x 10" [F/m]
8.85x 10" [F/m]

1.10x107 [S/m]
1.04x 10" [F/m]
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Fig.2 Cell hopping model FM-DEP.
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