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Table1, Surface roughness and thickness of titani-
um oxide layer after anodizing.

Surface Roughness Thickness of
(Ra, #m) oxide layer( zm)
Control 0.8291 0.01-0.05
200V 1.2560 2
250V 3
300V 1,7450 4




Table 2, Cell proliferation rate on the anodized pure
titanium surface, PE : unanodized pure
titanium, P1 : 200V anodizing, P2 : 250V
anodizing, P3 : 300V anodizing

Table 3, Cell proliferation rate on the anodized Ti-
6AI1-4V surface, EB : unanodized Ti-6Al-
4V, E1: 200V anodizing, E2 : 250V anodiz-
ing, E3 : 300V anodizing

Day (nx104/ml) Day (nx104/ml)
1 2 4 7 1 2 4 7
PE 1.17 1.33 185 2,16 EB 1.17 1.37 1.92 2,25
P1 1.21 1.33 2,12 3.00 El 1.17 1.29 2.46 3.33
P2 1.21 1.67 237 371 E2 1,37 1.54 2,58 425
P3 1.54 1.79 2,96 4,21 E3 1.29 1.92 3.33 471
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Figure 13).
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Scanning electron micrographs(SEM) of commercially pure titanium surface with chemical treat-
ment only without anodizing treatment,

SEM of commercially pure titanium surface anodized in 0.06 mol/L glycerophosphate and 0.3
mol/L sodium acetate electrolyte at 200 V.

SEM of commercially pure titanium surface anodized in 0,06 mol/L glycerophosphate and 0.3
mol/L sodium acetate electrolyte at 250 V,

SEM of commercially pure titanium surface anodized in 0.06 mol/L glycerophosphate and 0.3
mol/L sodium acetate electrolyte at 300 V.

SEM of Ti-6Al-4V titanium alloy with chemical pretreatment only without anodizing,

SEM of Ti-6Al-4V titanium alloy anodized in 0,06 mol/L glycerophosphate and 0.3 mol/L sodium
acetate electrolyte at 200 V,

SEM of Ti-6Al-4V titanium alloy anodized in 0.06 mol/L glycerophosphate and 0.3 mol/L sodium
acetate electrolyte at 250 V,

SEM of Ti-6Al-4V titanium alloy anodized in 0.06 mol/L glycerophosphate and 0,3 mol/L sodium
acetate electrolyte at 300 V,

Scanning Auger Electron Spectroscopy(AES) of 300V anodizing commercially pure titanium speci-
men, AES shows the increase of titanium molecules and the decrease of oxides by proceeding of
sputtering,

AES of 300V anodizing commercially pure titanium specimen. AES shows the increase of titanium
molecules and the decrease of oxides by proceeding of sputtering,

AES of 300V anodizing commercially pure titanium specimen, AES shows the oxides layer still
remains after the sputtering time of 350 minutes,

The proliferation rate of rat calvarial osteoblastic cells on anodized commercially pure titanium
was increased with the increase of voltage,

The proliferation rate of rat calvarial osteoblastic cells on anodized Ti-6Al-4V was increased with
the increase of voltage,

The proliferation rate of rat calvarial osteoblastic cells was not different between unanodized
commercially pure titanium and Ti-OAl-4V,

The proliferation rate of rat calvarial osteoblastic cells was not different between 200V anodized
commercially pure titanium and Ti-0Al-4V,

The proliferation rate of rat calvarial osteoblastic cells was not different between 250V anodized
commercially pure titanium and Ti-0Al-4V,

The proliferation rate of rat calvarial osteoblastic cells was not different between 300V anodized

commercially pure titanium and Ti-0Al-4V.

514



Figure 5 Figure 6

515



AFEIRE= (1)

Figure 7

SR LW SIAECLL DEEIEL WY
Li: e 00

e 1 v |

N E]
KDETIL DAY, o

Figure 9

100

Figure 8
A ITIL 20 STTELEE T L, D)
nw u
frea | fesa
A

Figure 10

Atomic %

100 150 200 250 300 350
Sputter Time(min)

Figure 11

516



AFEIRE (1)

3 6
45
4 5
= a3 z [
% a2 L —~—PB & * 4 —~—EB
'5 3 A /_[ =Pl & 2 'If //_E —=—F1
; 25 T _/'/,;/ _‘-; P2 E /‘; ——FE2
15 - = :i'—::; :
1 1 =%
0.5 L L - 1 0 1 L L 1
0 1 2 4 7 0 1 2 + 7
Day Day
Figure 12 Figure 13
3 4
5 : 35 3
3 a3
- s % z 7
= = 2,
?d s / D E ; L —_P1
: “ = FB g & i -u—E1
%’ /"/y < 15 /
g 1= * _”*‘T,
x g 1lta
0.5 05
O 1 i 1 1 0 1 1 1 1
0 1 2 4 7 0 1 2 4 7
Day Day
Figure 14 Figure 15
5 6
4.5 _
¥ . i -
£ 35 > 4 4 .,
T 3 ik ] ;/
2 5x 7 = & —+ 13
= 25 B 2 / = B3
S 2 =
% 15 a w2
a 1 _-Lé,_/_.-y- = 1
0.5
0 i 2 g )] 1 L 1 L
0 1 2 4 7 0 1 2 i 7
Day Day
Figure 16 Figure 17

517




-Abstract-

The effect of implant surface treated by anodizing on
proliferation of the rat osteoblast

Yin-Shik Hur, Joon-Bong Park, Young-Hyuk Kwon, Yeek Herr
Hyung-Sun Kim*, Byung-Won Cho*, Won Il Cho*

Department of Periodontology, College of Dentistry, Kyung Hee University
Eco-Nano Research Center*, KIST(Korea Institute of Science and Technology)

The surface characteristics of titanium have been shown to have an important role in contact ossseointegra-
tion around the implant, Anodizing at high voltage produces microporous structure and increases thickness of
surface titanium dioxide layer, The aim of present study was to analyse the response of rat calvarial osteoblast
cell to commercially pure titanium and Ti-6Al-4V anodized in 0,06 mol/l B-glycerophosphate and 0,03 mol/l
sodium acetate. In this study, rat calvarial osteoblasts were used to assay for cell viability and cell proliferation

on the implant surface at 1, 2, 4, 7 days,

1. Surface roughness was 1,256 #gm at 200V, and 1.745 ¢m at 300V,

2. The thickness of titanium oxide layer was increased 1 #m with the increase of 50V,

3. The proliferation rate of osteoblastic cells was increased with the increase of the surface roughness and
the thickness of titanium oxide layer.

4. There was no difference in cell viability and cell proliferation between commercially pure titanium and Ti-

6Al-4V anodized at the same condition,

In conclusion, the titanium surface modified by anodizing was biocompatible, produced enhanced
osteoblastic response, The reasons of enhanced osteoblast response might be due to reduced metal ion release

by thickened and stabilized titanium dioxide layer and microporous rough structures,

Key words : implant surface anodizing
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