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We investigated the identification and activity evaluation of animal cells by dielectrophoresis (DEP). The imaginary part of
Clausius-Mossotti function Im [K (@) ] of five kinds of animal cells was measured using electro-rotation (EROT), which is a
type of DEP. As a result, it was revealed that Im [K (@) ] was different in the kind of cells. In addition, the cells were exposed
to three kinds of stress, and the correlation of Im [K (w) ] and the activity of the cells was shown. Furthermore, Im [K(w)]
was analyzed using Single-Shell model. We showed that this EROT device is effective as an activity evaluation device and

enables identification of the cells.
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Fig.1 Schematic diagram of experimental apparatus (a) and
quadruple electrode shape (b).
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Fig.2 Schematic diagram of strong electric field generator.
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Fig.3 Electric field analysis.
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Fig.5 Dielectric properties of each cell type.

FREOFER LI, Im [Klw) ] ORKMEE 5 FE S
RAMEOKRE SHHT S ETHEOMERES S 2
EWTRETH S LRE S N7z, F 72, HeLafifld & MEF
AL Im [K () I2SEBLL TV 575, o 2FHICE L
TIIRLFEDE DI S PITHEL 5 2 & H 5 H BT RE
Thb.

44 ZBPLZfNNIC&ZBFEFHEOZEIL

32H3MlE v vk LT, H%@ 7o e A N By

FTHEAPMLVAOREEME L, TOMREEH6IIRT
BERHBEES LA %ﬁsﬂﬁhmﬂKmH@
SMIZIKTL, ZOBRBVT LA EHICLILAMLA
EMZ 72861, Im [Klew)]OE—22%6.6 kVp-p/m T
BRI 7 ML, BEEEOMINIEVWE -2 Off

%15 (2017)

——cultured 2day -@-cultured 3day
=O=cultured 4day =O-cultured 5day

0.8
07| (@) )\
N
\a_ 1
)
E
=
1 10 100 1000
Frequency [kHz]
=$=101n stress -&=6.6kVp-p/m
=d=13.3kVp-p/m ={=20.0kVp-p/m
=0=26.7kVp-p/m
0.8
o7 | (b) :
- 05
=
é .
X 0.
E

1 10 100 1000
Frequency [kHz]

=@=n0n stress =@=39°C-2h =#=41°C-2h
=0=43°C-2h =O=45°C-2h

1 10 100 1000
Frequency [kHz]

Bl6 HAMLAIZLD Im[K(w)] DAL (a) B#EHE
(b) EHAMLA (c) WEAMLA

Fig.6 Change of Im [K(w)] by each stress.
(a) Cultured day (b) Electric field stress
(¢) Temperature stress

PMETF L7z, WL S A ML RAIF 41T, 2E:RR =T
Im [K(w)]OY¥ =27 MEFEBEHICY 7 ML, WEO LA
s T =2 OENMET L7z, A ML AN D



FHEMER & B0 & E R (BE —5) 61

F 1 Single-Shell model 12 & %54 A b L A
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Tablel Each stress by Single-Shell model.
(a) Cultured day (b) Electric field stress
(¢) Temperature stress

(a)

Cytoplasm Cytoplasm Cell
Cultured relative electric membrane
day permittivity conductivity capacitance
(-] [S/m] [F/m’]
2day 100 3.15 x 10" 1.50 x 10°
3day 150 3.68 X 10° 1.05 x 10°
4day 120 2.88 x 10° 8.46 X 10"
Sday 110 228 % 10° 8.36 x 10"
(b)
Added Cytoplasm Cytoplasm Cell
electric relative electric membrane
field permittivity conductivity capacitance
[kVpp/m ] [-] [S/m] [F/m’]
Non stress 100 3.15 % 10" 1.50 x 10°
6.6 180 1.90 x 10° 9.00 X 10"
26.7 190 4.00 x 10? 5.98 x 10"
(¢)
Temperature Cytop%asm Cytoplqsm Cell
siress relative electric membrane
[C-2h] permittivity conductivity capacitance
[-] [S/m] [F/m’]
Non stress 100 3.15 x 10" 1.50 x 10°
41 295 1.68 x 107 2.61 x 107
43 300 1.30 x 107 2.61 x 107
45 299 8.76 x 10° 2.55 x 107
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Fig.7 Relationship of dielectric properties and growth activity.
(a) Survival ratio (b) Specific growth rate
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