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The Effects of an RF Plasma and Electric Fields on the Death of
G361 Melanoma Cells
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Abstract - Micro plasma has been recently studied to investigate the effects on various cells. We study a
micro-plasma produced by a plasma needle that is operated with RF power and its effects on G361 melanoma cells. The
micro plasma size ranges from sub-mm to several mm at a few watts of RF power. For the bio-medical treatment,
low-temperature plasma is obtained and gas temperature is controlled within several tens of degrees (*C) in order not to
disturb cell activities. Elementary spectroscopic studies to obtain plasma characteristics are presented for Ar and He
plasma with different frequencies of RF power. Also the preliminary results of the micro plasma effects on G361
melanoma cells are presented. It was observed that the irradiation of micro plasma induces cell death through the

deprivation of tyrosine phosphorylation in the G361 cells.
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Fig. 3 Spectroscopic analysis of plasma: (a) Ar and (b) He
plasma at low-pressure (2Torr), (c) Ar and (b) He
plasma at atmospheric pressure conditions.
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Fig. 4 Results from exposure of Helium gas, electric field
and plasma to G361 melanoma cells. Effects of (a)
Helium gas only, (b) electric fields with 6 watts
power, (c) plasma with 3watts power
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Table 1 The conditions of biological experiments

Power(W) Gas Time Plasma
Case 1 6 O 15 O
Case 2 6 X 15 X
Case 3 0 O 15 X
Case 4 3 O 15 O
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Table 2 The effect of plasma on viability of G361 melanoma

cells
viability (%9
120%
100%
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40%

20% 12% 10% 5%

0% D l: —
0 5 20 30
Time (sec)

Zelzvbe] makg A Awny) dste] dAnFes
e @& ARl 2 5o 19k 9k 1Y 5(a)E A
B34 AEs 4 Ader AxE 3yl D%k
3 glew Y AXTE AXEIe] o]FiXu Ui
ol ¥ 5h)e ZERuie ggon 2 AXE %94
e HL Ao g HMEESo &48 doA 49 e
93 2L 4Hde & & Ao FW 2Y S0 EH
<]
B

Nt o ox mo 2 Jgk

ko] GFo) WAL A RIoN He AWoE AT
9RE Ao} dn dRE A9 JAE B2 T A8
% 9tk ol 2 ARE B o 59E @
AR Fehznre) xsl os) GHEI}
F gk o FY A%H AWl A
AZe wWHo FoER WIFe AYE HAsial

4 ¥ AEBE Folt AR Asstgch

(a)

RF Z2t=o} 3 H7|&e] ZME (G361 melanoma) M=ol Cfst Al¥ F3}

Trans. KIEE. Vol. 56, No. 11, NOV, 2007

(b)

O3 5 32E [AH9 ZFl=nlE ZAJI G361 EMEBME
o &0l o|xle= &E3 (a) Mot A= ME, (b) E2I
=otoll gsf F2 M=z, () S2t=ol dso| ozl

2e Rel Mz (3A 832)

Fig. 5 The morphology of G361 melanoma cells exposed
by plasma with 3 watts power
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