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Effect of oxygen plasma treatment on the cell growth of DLC films
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Abstract: Nine kinds of diamond-like carbon (DLC) samples which had been deposited on each polystyrene (PS) dish
(@35mm) by various chemical vapor deposition (CVD) and physical vapor deposition (PVD) technique were treated by
oxygen plasma across the board. In the cell culture, mouse fibroblasts (NIH-3T3) were used to estimate the cellular
responses on the plasma treated DLC samples. In case of the DLC samples which were low cell adhesion type, the cell
growth rose even to the same level as a PS dish by the plasma treatment. On the other hand, in case of the good cell
adhesion type of DLC samples, cell growth of the DLC decreased even to the level of PS dish. The PS dish has good cell
growth as a control. Regardless of the type of DLC samples, it is expected that the oxygen plasma treatment can perform

surface modification for cell growth equal to PS dish level.

Key Words: DLC, Oxygen plasma treatment, Cell growth

Hde =5
A=

ITAETIE, EY, %, LFO#EE LR RERS O
s, N0, ANTH#iR, ATz & omEERRE
I BHWTWD. BRI, F B ORI & 2 AR~
IS AN EREROMESZRBEOICH ESETHWBY. 20
HFD—>Th D IRFERMEO DLC(diamond-like carbon)fiEt
W, SRR, T AN, WM, EEER SICER R
WaEHT D, Fio, FFEREFEORRIC LY PriiseE,
AR, PUB M 7n OBk 2 72 DLC DMER S NVEBRM kL
LTHEEZEDTNDHP,

ZODLC I, A4 ¥ELFDsp’fica e/ 7774 b
D sp* FEAWIRIET DT ENLT 7 AEE AT S, 20
DOREEEL L OBEF OKEEH & L BEFEEIX, DLC O
WM A2 R ET D EBERERTHDH. £/, CVD(Chemical
Vapor Deposition){%<°> PVD(Physical Vapor Deposition)i£i 72 &
IR & 5 R FETHZ <, DLC O, mEF
W EDEREBERMFICRELIKET SO, 2oy, %
W22 EEMNEE LR2WDLCIE, & R1IIDLC LRI L TH,
RIESAFIZ L > TEOYHEIIRELSERD. Thdpx, B
P&k % A L 72\ DLC —fix == —H# O34Tk, HAY® DLC
WZDWT, WYk A Ema G oY, +4
WIERTERVWENMBEE 2> TV DHW, FICERSH T
&, PuiaetE, MREAE, PlEtEA A 95 DLC MR
NHMIZE, WEHE, FigERmOMREMRE LTk
H7p L, —FTDLC L RBTDIZITHEVITHIRILL, B
BoEY, FEEREL EALSD DLC A3, Rl—® DLC & LT
RIS NDZENSARZTONS.

TETHE A, MRBEREME L W BLE S, SRR
FIERFMIC L > TER &Sz “DLC” oAREEMEIC>

1.

WTRRET L CE 2. ZOfE%, &5 DLC O M FE o R &
T, WMEREREIC IS U T 4 DI FE L, Hla s s & (e k3
% DLC & #0145 DLC (248 L 7=*9,

DLC O H@& R IAM DS, $EK D DLC 1% LB % e
L, BHAARICEC THEDREZMINYT 5 Z &M Tbh
TW5. \BEOHZTIEL, DLCERmICH L, BES T X~
R A RS 2 & C, AIREAEEN RN G B FN L <
MHENTWDEO. 2 2 TARBFZETIE, #HHEFE AR <24 il
DREFETDHEFEDLC XL, —fRICBHKE T 7 X~ L %
Jiti L, HIRR B3 260345 DLC O ELEZN RIS\ CTHig)
L7-.

2. EBAE
2-1 iRk

CVDVEK O PVDIEIZ LY, £ DLC [RAZ KU A F L~
#1 35 mm 7 1 v ¥ = (BD 35x10 mm Easy Grip Dish)IZ[E/E
300 nm — B TR L, ZD®%IEHET T X~ Wi % i L7z,
2-2 MR R

RIYRAF LT 4y 2 TR L 724 FE DLC {220
TR 7 T A~ LE % i L, Table 1 O 5 THuMRES

Table 1 Cell culture conditions

Cell Mouse fibroblast (NIH-3T3)
Seeding density 0.4=%0.1x10*[cell/cm?]
Medium D-MEM/F-12
CO, concentration 5.0 [%]
Temperature 37.0[C]
Incubation time 72 [h]
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Fig.1 Result of cell growth on each O, plasma treated DLC.

Table 2 Surface condition of each O, plasma treated DLC

DLC DLC 0O, plasma treated DLC
sample C=0 bond ratio [%] C=0 bond ratio [%]
1 13.6 17.5
2 6.2 17.2
3 31.1 18.9
4 12.2 20.1
5 8.2 20.4
6 7.0 20.8
7 6.7 22.0
8 24.5 23.5
9 33.1 23.2
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