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ABSTRACT

A study on content of carboxyl group of titanium surface

with plasma polymerization conditions

Jae—Yeon Shin, D.D.S, M.S.D
Director : Prof. Han—Chul Choe, Ph.D.
Department of Dental Science

Graduate School of Chosun University

Plasma surface modification can be used to improve the surface
properties of commercial pure Ti by creating functional groups to produce
bioactive materials with different surface topography. The purpose of this
study was to investigation of optimum conditions of plasma polymerization
by changing plasma discharge power. Titanium surface modification was
carried out by depositing an thin polymeric layer containing carboxyl
groups through plasma polymerization using an acrylic acid (AA)
monomer. The chemical structure and morphology of poly acrylic acid
(PAA) film surface were investigated by X-ray photoelectron spectroscopy
(XPS), fourier transform infrared (FT-IR), and scanning electron
microscopy (SEM). Hydrophilic property was measured by contact angle.
The content of carboxyl group was measured by TBO assay using a
toluidine blue O. All chemical analysis showed polymeric PAA thin film
containing COOH groups on the titanium surface. In the 70W of plasma
RF power, content of carboxyl group is higher than other plasma
conditions. In contrast, value of contact angle in 50W plasma power show

the lowest value than that of plasma power.
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Fig. 1. Titanium disk after mechanically polishing.
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Fig. 2. Plasma deposition system.



A3 A =547 FFEA (TBO assay)

1) Toluidine Blue O (0.5 mM, pH 10)¢] &9 Helm A8E HHA
30Cel A 6A17F &9t Toluidine Blue O @& 7t2 52417 3
=3

2) Toluidine Blue O ¥ &9} 125245k 1112 w33t}

3) Sodium hydroxide &9 (pH 9elA 30%27F 50 rpml=E AH& 3
Acetic acid 50% F&foA 12417 &<t 1000 rpm2 2 Toluidine Blue
0 23 r7 U o] F89L 620nme FHEZ=EHEH J2EAE

A &Fsk vt (Fig. 4)
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Fig. 4. TBO reactions with carboxyl group on the modified Ti surface.
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Fig. 5. SEM observation of Ti surfaces with plasma power change.
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Fig. 6. ATR-FTIR spectra with plasma power change.
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Fig. 7. XPS spectra with plasma power change.
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8. Carboxyl group contents with plasma power change.

Table 1. Contact angles with plasma power change

Group Plasma power (W) Contact angle (°)
1 30 61 £3
2 50 33 +£2
3 70 40 + 3
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