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In the cell culture, non-viable cells that inhibit the alture increase with the cultivation time.
However, it is very difficult to separate only the non-viable cells from the mixture of viable cells and
non-viable cells. In this paper, the effectiveness of cell separation by the novel dielectrophoretic (DEP)
filter using the wire-wire electrode was examined. The polystyrene standard particles with various sizes
were used as model particle of viable cell and non-viable cell. As the results, the separation
of particles of the different size was accomplished by controlling the applied voltage and the filtration
flow rate. The applied voltage, which retained particles on the filter surface, agreed well with the
critical applied voltage calculated from both of the dielectrophoretic velocity and the filtration flow rate.
Moreover, the electrical characteristics of viable cells and non-viable cells of mouse hybridoma 3-2H3
cells were examined. The dielectric properties of the cells were examined by the various
frequencies, and the electrical characteristics of the cells were analyzed according to single-shell model.
It was clarified that the conductivity of the cytoplasm of the non-viable cell decreased in comparison
with that of the viable cell.
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electrode (cross-sectional view).
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Fig. 6 Schematic diagram of the cross-flow DEP separation

apparatus and the photograph of the filter unit.
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Table 1 Calculated parameter from dielectrophoretic
velocity measurement and sngle-shell model.

Non-
Parameter Vidble viable
cell
cell
Relative cytoplasmic permittivity : 130 39
f¢ [']
Cytoplasmic conductivity : o, 300 45
[mS/m] )
Membrane capacitance : C,, [mF/m?] 0.7 1
Relative medium permittivity : &, 89
[-]
Medium conductivity : o, [mS/m] 0.22
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