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Effect of oxygen plasma treatment for cell adhesion on hydrogenated amorphous carbon film
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Abstract: In our previous work, it was shown that cell adhesion strongly depended on C=0 bond ratio of hydrogenated

amorphous carbon (a-C:H) films surface.

Additionally, the C=0 ratio was controlled by oxygen plasma treatment.
the effect of oxygen plasma treatment for a-C:H film structure was investigated.
analyzed by Fourier Transform Infrared Spectroscopy (FTIR) and X-ray Photoelectron Spectroscopy (XPS).
shown that sp>-CH, (hybridization) spectrum of the film structure was changed at 5 minutes of the oxygen plasma.
analysis of the a-C:H film analysis, C=0 bond ratio was decreased at 5 minutes.

In this paper,

The film structure and surface conditions was

In FTIR analysis, it was
Besides, in XPS

On the other hand, after 5 minutes of the oxygen

plasma, the film structure was changed and C=0 bound ratio was deceased by oxygen plasma etching. As a result, it was observed that
the ratio of C=0 bound increased with keeping sp3-CHx spectrum of the a-C:H film during the oxygen plasma treatment.
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Fig. 1 Schematic diagram of a-C:H film deposition by r.f.

plasma CVD methods.

Table 1 a-C:H film deposition conditions

Source gas Methane gas (CH,)
Gas pressure [Pa] 100, 50, 10
Gas flow rate[sccm] 10
r f. plasma [W] 100
Film thickness [nm] 200

Table.2 Oxygen plasma treatment conditions

Source gas Oxygen gas (O,)
Gas Pressure [Pa] 10
Gas flow rate [sccm] 10
r f. plasma [W] 100
Time [min] 0,0.5,1,3,5,10
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Fig. 2 Surface conditions of oxygen plasma treatment.
(Pressure 50[Pa]). C=0O bond ratio was determined by
(C=0 peak) / (Cys peak) by using curve fitting of Cy XPS
peaks for C-C, C-O and C=0 peak.
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Fig. 3 FT-IR analysis of oxygen plasma treatment of a-C:H
film for sp®-CH, spectrum. The spectrum was observed at
sp%-CHy (line 1-4, 6) and sp®-CH* (line 5, 7-9) peak,
respectively.
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