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ABSTRACT

Anti-adherence Effect of Oral Pathogen
on a Silver lon Coating

Young-Bin Kim, D.D.S, M.S.D

Director : Prof. Ko Yeong-Mu, Ph. D., M.SD.
Department of Dental Science

Graduate School of Chosun University

Commercially pure titanium has been adopted by the denta
profession as a metal for crown, bridge, and dental implant for more
than a decade, because of their high toughness and excellent
biocompatibility. lonic silver shows that highest antibacterial and
anti-adherent  activity among metal ions. Dental and orthopedic
implants-related bacterial infection is a maor rising clinica problem. In
order to reduce the incidence of bacteria infection surrounding the
infections, several biomaterial surface treatments have been proposed.
Plasma treatment is currently used in surface and interface engineering
for improving adhesion, hydrophobicity, hydrophilicity, printability,
corrosion resistance, selectivity, or for surface etching and cleaning.
The aim of this study was to investigate anti-bacterial activity of oral
pathogens such as Streptococcus mutans ATCC 31989, Porphyromonas
gingivalis ATCC 33277, and Saphylococcus aureus ATCC 29231 also
cytotoxicity of MG-63 cells when silver ion released from pure

titanium surface.
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Table 1. Classification of plasma applications

Inert gas

plasma

Reactive gas plasma

Non-volatile surface

product

Volatile surface

product

plasma oxidation,

Surface activation,

Surface activation,

Low ion Plasma ) )
) Surface hardening, Plasma ashing,
bombardment cleaning o _ )
Polymerization, Film| Plasma etching
depositon
High ion
bombardment Sputtering, Reactive sputter Reactive ion

(high negative

bias)

Sputter etching

etching

etching
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Figure 1. States of matter by temperature.
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Figure 2. Category of plasma by electron density and temperature.
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Figure 6. Schematic of plasma reactor.
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Table 2. The experiment conditions of plasma polymerization

Pre-treatment First step Second step
Used gas Argon Acrylic acid Acrylic acid
Plasma
discharge 60 W 80 W 20 W - 60 W
power
Plasma
treatment 5 min 5 min 20 min
time
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Figure 7. FTIR spectra of as PAA-coated titanium at plasma power
30 W for 20 min.
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Figure 8. FTIR spectra of as PAA-coated titanium at plasma power
40 W for 20 min.
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Figure 9. FTIR spectra of as PAA-coated titanium at plasma power
50 W for 20 min.

s |

m x1.00k SE(M)

(A) (B)
Figure 10. SEM images of cp-titanium surface (A) and PAA film

coated titanium surface (B).
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Table 3. Contact angle of AA coated titanium surface as a function of

plasma power

Run Plasma power (W) Conta((:% angle
1 20 W 62
2 30 W 38
3 40 W 42
4 50 W 49
5 60 W 58
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Figure 11. EDX spetra of Ag’ ion exchanged cp-titanium surface.
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Figure 12. XPS spetra of Ag  ion exchanged cp-titanium surface.
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Fig. 13 Anti—adherent effect of .S rmwians on Ag+ coated titanium

surface.
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Fig. 14 Anti-adherent effect of 2 gwmngivalis on Ag+ coated titanium

surface.
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Fig. 15 Anti-—adherent effect of .S awreus on Ag+ coated titanium

surface.
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Fig. 16 The result of cytotoxicity between titanium surface and silver

ion coated Ti surface.
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