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HAZBEAA O] dolepy| Brte Fepzn B7 I Alads Sz
o #AHE Aot}

old FAES A S WY F = 1. A8EE
IBAD (ion-beam assisted deposition)”7} A A=
o}, o] WAL ol ¥l FAYPS o] &3] E5FA 300g-350ge] 7173gt WA 30vtelE 15

£ FH g ol oto] A7t AR F n% A3 Ay r Q‘@

71E9 Eetznt £ EAd e A 71 of AMgslda, AF 7|7Ee nFAIER A A
AR Qo] [BADHPE O E HAZS FE3 JZdE S NS 208 & Yof ALSstsitt.
o] FAE o] =wellA ASEHAT Y AT

dqre HZ B ﬁ?ﬂ =k °‘l‘c & Ao 2. AN (SUSIAEUE)
2 EUA 3 Fo] HAS IBADWH o2 WA
gk Al (o] TBADAIA' o] &} J)% & Ao T 1mm, A7 5mme] 99 FAF AH
2 ®WAE & Al (elst T ARSI ol §) 2mme] FHo| = TYAREY] EElg AlHY
I vl 1 & §hge] Apo] & Hrletuat gk, T At AE A et AEWER A8
= 23l gEAg R 953 = 9heS UE B tH(Fig. 1).
=iEe] YA 1 gld] HAS IBADWH O Helg AE(JE R, A& 7)) 3d5e =
FHI xWA Y= o & 898 Yl AUA R Ao R FHARWsla thE £ 5 Ak
I7h 9 Aolet AztE ° 2 FHAY e HAZ IBAD(ion-beam assist-

ed deposition) = FH ] 2]"sf AH&-glch(Figs 2~5).

Fig. 1. Subperiosteal implant, left ~ Fig. 2. Anodized, SEM x 1000 Fig. 3. IBAD, SEM x 1000
Anodized surface, right IBAD HA
coating surface

Fig. 4. Anodized, SEM x10000 Fig. 5. IBAD, SEM x10000
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T A A | 2% F EW A F
Al o Ra &2 0.35um frARIEE. 54k H o
A AbelEo] 7 2-3um, A% % Anatase, 71873
(Porosity) <F 7%, WA Ca, P, Ti, OF +
A ¥ 93 IBADAHE 28 T/ 500nm, 24 +
ZE n|siA A4 sE HA B9 AHE Ca, P, T,
0= 74 = 4
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APWAE 45, 65 2 859] 3702 a7t
Tole 10vk] HAE gt 7 T4 WA <
TR FF AT IBADAIAS Zo] w2
Pt
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Inc, Korea) 0.2cc/100g2 &7 W= FAFsl] AL
S fred F SRR B91E AR 110%
Ay Z&o] ¥ 2= (Yuhan Inc, Korea)
1.6cce Alei-glol antF sl 3548wt o
1-2em®] ANE A 7k & 29 23 A
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Z A4S AN F AES S22 9 AT T
AlA 9 HA L oF 3mmE Yot T T B
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0 silk(Ailee Co, LT, Korea)® E3gtsl1 Wglgl o=

2EIAGD A% F EUG TR 3 St
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47, 65 2 85 Af7Ikke AX d¥EES 3
Fo it Al ol 8ste] B WE Fste
SARAZRT. FIE FE 5 ez st A
ol mjad Felo 245 §etor AF 5 vy
" 7 Ais Iedste FHe S S X9
ato] AAlste] 24 F LS AZ
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e L B R A L P ) s P S Al B
Lo ZAFES AZYr)
FeEn| P eE LS setdor Iufsty <F 10
H

poEAe] S HEQIT 2AEES AAH
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AN A4 1S 13 18-S pH7.2, 0.1M
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Aste] ot FLUS o2 A g F ethanols =
E 35A1A B938La propylene dioxideZ %] 3] 4]
eponaladite &gt oll 2Zujgict 1 ¥ Ultramicro-
tomes ©]&3t 1lpmFAS A A& T 1%
toludine blueZ @Mste] FEo] #E3tAl 3l
& gelet & RIE F9 & U o2 A2st
o 21218k Y3l gridell F-2HA17]1 3L uranyl acetate
¢} lead citrate® olF @8t FaAAARA
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Fig. 7. 4weeks Anodized. Masson- Fig. 8. 4weeks IBAD. Masson-Trichrome
Trichrome stain, X200

*= Ji} l{ oA AHFEAE
o (Fig. 12)
Uﬁ_% E}EW %Exﬂj“a

(ﬁbroblast)ﬂ Zol
IBADA|H | A Al =
(Fig. 13)7} Bo] &4

$E BAE 0 BIOL Hol J‘Wﬂi

Fig. 9. 4weeks IBAD. Masson- Fig. 10. 4weeks IBAD
Trichrome stain, X200

. H-E stain, Fig. 11. 4weeks Anodized. H-E

stain, X100

L

o

o] S JAdsle] IS = YA S sk °
‘osteoblast rimming (Figs 13, 14)o] &2
AT IBADAI AN FRA L] NEA L ZF
g rER(ZFHZAUA ) o] HEEHA T 414
o] A X% A AT (Figs 14, 15, 17). &
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Fig. 13. 4weeks IBAD. TEM, X Fig. 14. 4weeks IBAD. TEM, X

5000

Fig. 16. 4weeks Anodized. TEM, X Fig. 17. 4weeks IBAD. TEM, X
5000

Fig. 15. 4weeks IBAD. TEM, X

=5 A AN FRAEZT =
AEZA U rERE AR o=w Ul ok ok (Fig.
12). FFAEAHA A 7HE AFHg2
e Wy ol vvhA 271 B A H(Fig.

]%D}(F‘lgs 18,19). = ¥F
A5 ARET FE Aboldl] A
(cementing line)o] &2 A} (Fig. 20).
FE 4FET =5 BEEAD Z

97 ke A$ 444 A%eA e

ukgo] Veht ¢ 9IgiTt.

@ AN A LA-TEMAA JZSHE 2 H=
oA IBADAIHA ZRAE] AZHL F
3 rERo| #AEYT AEE7|S0] A=
ZIANZ 2559 I (Fig. 22). F 714
EYAQ SAEE ZRAZ Bl&| A E2
A7|1HEY] 71 AojA dglew 7 AxEy
So| AAHAY. G s HAA FRAE
7} 25 #Egla A2 ) rERE Ao
2 mlekik(Fig. 21).

£ 2 W T qu

—

3) 8%

DAY £A-DEIE E AFHE BT
< u) [BADAHe|A JZANESE 23te] 4
HE3 Pl Veksirh(Figs 23, 24). 3
BT AR LR AP FEAC

rul-J —\m
l-ru rE ooy
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o
—

_—
Fig. 18. 6weeks right IBAD, left Anodized. H-E ~ Fig. 19. 6weeks Fig. 20. 6weeks IBAD. H-E
stain, X12.5 Anodized. H-E stain,  stain, X100

X100

Fig. 21. 6weeks Anodized. TEM, Fig. 22. 6weeks IBAD. TEM, Fig. 26. 8weeks Anodized. TEM,
x 5000 x6000 x4000

Fig. 23. 8weeks IBAD. H-E stain, Fig. 24. 8weeks IBAD. Masson- Fig. 25. 8weeks Anodized. H-E
%100 Trichrome stain, X200 stain, X100
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gk skt
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(electrochemical oxidation method) 2ts}% 577}

7t AT 43 A A A (removal
T = 2 whgo] TS Bl

Li 52 MAO(micro-arc oxidation treatment)
£ B3l Aol SUEMA AstEo] FAUA
Ca%} P o] &o] stal&o] 23gS Bt Cas} P
o] o] Z = WA HAY th2 calcium phosphate®
257 % Pt AStEo] FAYATE AEE
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ABSTRACT

BONE RESPONSE OF TWO DIFFERENT SURFACE
TITANIUM SUBPERIOSTEAL IMPLANTS
- ANODIZED SURFACE, IBAD HA COATING SURFACE

In-Ku Lee, D.D.S., M.S.D., Kyu-Won Suh, D.D.S., M.S.D., Ph.D.,
Joon-Eon Choi, D.D.S., M.S.D. Ph.D., Sung-Min Jung, D.D.S., M.S.D. Ph.D.,
Jae-Jun Ryu, D.D.S., M.S.D., Ph.D.

Department of Esthetic Restorative Dentistry, Graduate School of Clinical Dentistry, Korea University

Statement of the problem: In case of poor bone quality or immediately loaded
implant, various strategies have been developed focusing on the surface of materials to improve
direct implant fixation to the bone. The microscopic properties of implant surfaces play a
major role in the osseous healing of dental implant.

Purpose of study: This study was undertaken to evaluate bone response of ion
beam-assisted deposition(IBAD) of hydroxyapatite(HA) on the anodized surface of subperiosteal
titanium implants.

Material and methods: Two half doughnut shape subperiosteal titanium implants were
made. The control group was treated with Anodized surface treatment and the test
group was treated with IBAD of HA on control surface. Then two implants inserted togeth-
er into the subperiosteum of the skull of 30 rats and histological response around implant
was observed under LM (light microscope) and TEM (transmission electron microscope) on
4th, 6th and 8th week.

Results: Many subperiosteal implants were fixed with fibrous connective tissue not with
bony tissue because of weak primary stability. The control group observed poor bone response
and there was no significant change at any observation time. However the test group showed
advanced bone formation and showed direct bone to implant contact under LM on 8th week.
The test group observed much rER in the cell of osteoblast but the control group showed
little rER under TEM.

Conclusions: The test group showed better bone formation than the control group at the
condition of weak primary stability. With these results IBAD surface treatment method on
Anodized surface, may be good effect at the condition of weak primary stability.

Key words : IBAD(Ion-beam assisted deposition) surface, Anodized surface, Primary stability,
Subperiosteal implant
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