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Fig. 1. Square top implant.
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Fig. 3. Removal torque measuring machine.
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Table 1. TopScan 3D result

Implant  Surface Screw Sa(um) Sz pam) Scx(m) Sdr(ratio)
Top 0.36 502 1006 107
1 M Valley 021 183 855 103
Flank 097 1661 8.09 137
Top 044 12.26 1002 111
2 M Valley 021 217 952 102
Flank 058 1352 79 118
Top 052 1377 107 117
3 M Valley 023 384 10,14 103
Flank 071 1415 767 126
Top 156 2071 12.28 1.39
4 B Valley 124 - 15.72 1155 132
Flank 086 11.98 10.79 128
Top 136 196 1336 131
5 B Valley 172 2089 11.08 148
Flank 077 11.22 10,38 122
Top 157 1717 1209 137
6 B Valley 139 1627 11.92 133
Flank 074 1167 1039 123
Top 108 1415 1192 126
7 Et Valley 077 15 104 122
Flank 073 1144 971 123
Top 11 1533 1254 124
8 Et Valley 086 17.26 11.13 1.26
Flank 081 1316 1018 1.25
Top 098 1828 1041 1.29
9 Et Valley 123 2021 1052 14
Flank 0.65 115 934 12
Top 132 1051 1665 116
10 Ox Valley 132 1047 161 117
Flank 049 814 987 108
Top 09 14.96 1393 “1.16
11 Ox Valley 123 1085 128 122
Flank 045 722 8.94 111
Top 095 131 232 117
12 Ox Valley 108 11.24 1182 122
Flank 075 1222 1032 118
M : machining, B : blasting, Et : etching, Ox :@ oxidation
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Fig. 12. The effect of surface treatment on surface
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Fig. 13. The effect of surface treatment on screw

-Sa(um).

Table 1. TopScan 3D result

1. ¥HZEF machining™-< Sagte] 0.47umo 2
HxgE B vhd, blastingw& 1.25ume
2 A4S E¥ 2o, etching, oxidationdl
98t} 7ra3ATHANOVA, LSD PX0.05)
(Table I, Fig. 12).

2. Machiningw¢l EHA = LhALe] 29 (WA}
A, AR, AR mhel gRnlAtz] 2
2ol & B hFig. 13).
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Fig. 14. Removal torque.

Surface Sa(pm) Sz(pm) Scx (pm) Sdr(ratio)
- Mean 047" 924° 918 114°
Machining
SD. 026 589 113 012
. Mean 1.25° 16.14° 1154 132"
SHng SD. 036 384 098 013
‘ Mean 091° 15.15° 1068 1.26°
Etching
SD. 02 2.99 102 012
ot Mean 0.94° 10.96° 1253 116°
A0]
widation SD. 033 235 267 012

a {b {cat P05 (ANOVA and LSD test)
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Table II. Removal torque (Nem)

Rabbit Machining Etching Blasting Oxidation
1 175 225 325 45
2 125 275 40
3 30 30 45 50
4 195 275 30 375
5 20 295 30 35
6 10 30 25 45
7 175 25 275 375
8 15 225 45 35
9 125 15 375 525
10 125 15 40 25
Mean 167 245° 347 403

machining{etching at P<{0.01 (Wilcoxon test) blasting{oxidation at P=021 (Wlicoxon test)

a { b {cat P05 (ANOVA and LSD test)
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ABSTRACT

THE EFFECT OF VARIOUS SURFACE TREATMENT
METHODS ON THE OSSEOINTEGRATION

Jeong-Won Choi, Kwang-Nam Kim, Seong-Joo Heo, Ik-Tae Chang,
Chong-Hyun Han*, Hong-Gu Baek', Yong-Chang Choi**, Ann Wennerberg'!

Department of Prosthodontics, College of Dentistry, Seoul National University
Department of Prosthodontics, College of Dentistry, Yonsei University(Youngdong Severance Hospital)*
Depariment of Materials Science and Engineering, Yonsei University’

Department of Dentistry, College of Medicine, Catholic University(Yeoeuido st. Mary’s Hospital)**
University of Gothenburg, Department of Handicap Research™

The purpose of this study was to compare the effects of various surface treatments by measuring
removal torque on bone healing around titanium implants.

40 Screw-shaped cp titanium implants with length of 4mm, outer diameter of 3.7bmm, and pitch~
height of 0. 5mm were used. Group 1 was left as machined{(control), Group 2 was blasted with
50um Alz0s, group 3 was blasted and etched in etching solution(NH4OH : H202:H20=1:1:5)
at 90T for 1 minute, group 4 was blasted and oxidated under pure oxygen at 800C.

The implant surface roughness was analyzed with SEM and CLSM(Confocal Laser Scanning
Microscope), and implants were placed in proximal tibial metaphysis of 10 New Zealand White
rabbits. After 3 months of healing period, removal torque of each implant was measured to com-

pare bone healing around implant.

The results obtained were as follows

1. In SEM view, blasting increased the roughness of the surface, but etching of that rough sur-
face decreased the roughness due to the removal of the tip of the peak. Oxidation also decreased
the roughness due to formation of needle-like oxide grains on the implant surface.

2. The Sa value from CLSM was least in the machined group(0.47um), greatest in blasted group(1.25
pm), and the value decreased after etching(0.91um) and oxidation(0.94pm).

3. The removal torque of etched group(24.5Ncm) was greater than that of machined
group(16.7Nem) (P€0.05), and was greatest in the oxidated group(40.3Nem) and the blasted
group(34.7Ncm).

Key words : Implant, Osseointegration, Removal torque, Surface analysis, Surface treatment,
Thermal oxidation
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