- fetRieizaisiistelel Xl 224 45, 2006 -

4= Atvtol EA IITES HaITH YZH=O)
ED 54 U ZQE oFyAol 2Bt 217

I.M & AAAGAYT Ze dFo] e Ao Hon,
oj#gt Hd Aguhe ufg gkm B3t

A A7 FH5H EAL J)en AvidE ArAES S E Adstdo] Hels W
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2 A7-Eel IPHT Yok AFHQA =3 Aetebg 2As7] Y B Wi Ee] ATH
Jakg nx= Ba 2702, Albreksson 57& o] gtb!vY 9 2= #rlx] whHo] B A4 A
UZHE B AAARY, FAE A9, 43 A7) gEhd ok Atg) Hdelth o)A
YENES AW EA, YZUE Y 79 3 Helg Agtdel g4, 7z, 74 48 A
o] A, dHA & Y, 5 T JZHE 58 s A HHoR, ¥FA0R
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Aot A7t wol o] folxq gl 2 PAdH sbslete A AR, Azt A
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Table 1. Processing conditions of experimental groups

Group Preparation Remark
1 Machined Control
2 185V, 1M H,SO4 Anodized
3 300V, 0.25M (H.SOs, HiPO.) Anodized (commercial)

Machined, 0.1% HF

5 185V, IM H;SOs, 10% NaF
6 300V, 0.25M (H.SO4, H;PO.), 10% NaF

Fluoride incorporation
Anodized, Fluoride

Anodized (commercial), Fluoride
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Research System, Seoul, Korea) =
A L b3 2o 500
& A a, et 7k dE
SHTFZ AHL T, UAEFANEE
7132 IM $ke] dafAo]

o ¥, 185V7HA] At

Art (Fig 2, 3).
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Fig. 2. Schematic drawing of anodizing
apparatus.
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Fig. 3. Anodizing apparatus used in this
specimens.experiment.

S 71T B4 FA AA #AnA
S, Hitachi Co., Tokyo, Japan)-g o]-&3}
9

C
UEY EUE P92 o2 ¥eE B

i9 :f“* 8-S Auger Mz} EA7|(PHI
MODEL 670, Perkin Elmer Inc., Boston, USA)$}
o]z} o] 2 Z 2 EA17)(PHI MODEL 7200, Perkin
Elmer Inc., Boston, USA)E- A}-8-8te] A5} t).
Auger A7 EAGIA, 2t AlHe] A 29lo] 3]
A A ol A 2 e S N2 B
T 29EZGE 06%2 AR A (energy
resolution) @} A & 180me] A} Hl& 712 SkeV
A2} of 2] (primary electron energy)& A
o2 Agadth 3 o uAl w99 242 9
SFAME o|at o] AF BEA7|7} AHEEYE
W, olg) Aol Be AuAE b F ol e
(primary fon)o) W EAEC2YH 5 WA o
(secondary ion)& o] FA A o] o] £Fe| A
T B 1fe RS delle Aol

24 7z Aele wehxd 5P
(RINT-2500, Rigaku Co., Tokyo, Japan)& o] &3}
Fra=g

Al e FAS BEsn W A7) (Sa,
SqE =337 st Atomic Force Microscopy
(EasyScan E-AFM, Nano-Surf Co., Switzerland)

AHESHATE % WAL 30um x 30um o2 A

Fig. 4. Fixture installation.
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3. s= &g

2 AdFdE AT 1002 A%, HF A=
29 kgo] wHA= JIE 32012 & A}g-519Th

< 7, Rompun(Bayer Korea, Ansan , Korea) =}
Ketamin(Yu-han Pharm, Gunpo, Korea)& 2z+z}
0.15ml/kg, 5Smg/kge] &30 g ZEFALStm 4=
=599 9& AAG F, Betadine(Sung kwang,
Bucheon, Korea) © 2 A %53}50 T} 4 F-9] 4 of
JulZde]  EF3E A0 A (Lignospan,
Septodont, Sain - Maur Fosses Cedex, France)&
ImlF g 3 23], 2%, S AANE A8gs
of ZAg ﬂ*‘oh 7YE2| 7 E(tibia) W2 ¥-9
| EAES AP JEUE 2 9
@2 A3 4P 495 47 oo Syl w
2} round bur, 2mm twist drill, pilot drill, 2.8mm
twist drill, tapping drill o2 AAEAT
countersink= X &t =, = HZd 37
A, =3 6719 dEMEZ platform 3}910] X2
29 £9% 2olo] & ©7h7) hand wrench® A}
&8t WA (Fig. 4. 1 % Vieyl®
resorbable suture (Coated VICRYL, Johnson &



Fig. 5. Separated and implanted tibia.

Johnson Intl., Lenneke, Belgium)® 4953}
black silkkz Ay E-dslgct 28 7tEE &
Lincomycin 50mg/kg(Huons, Hwaseong, Korea)2
2389} 0, 4, 8, 12370l k9] barbiturate &
FoFEAbete JHEE SAYAA AEE
(Fig. 5).
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4. QIZRHE0| DRA OIEA D)

JEUss 2% agie 34 Fas B
A (resonance frequency analysis)¥} & EA =7

(removal torque measurement)© 2 3 71319t}
ZA  ZFae BEM7)(Ossell™  mentor,
Integration Diagnostics AB, Gothenburg, Sweden)+=
dEUES 9994 FAoHe BeoE o
o)Al wolth. o)A
Smartpeg'"' & F-23le] ¢
Ao, 944 & 150 ¢
JZWES] b A [rJr

L2 JEZHWE wireless
%"{HEQ} YR E &
2 HAET o] g
peg] XT3
wh2o 155 1007041 9] Heulel A€ g
o] EEFE dEHES I Ho| =& 9
gt} (Fig. 6).

g B4 &3¢S EA AolA|(Tohnichi Mfg.
Co., Japan)E o] &3le] JZWE ngA|o EA
£ M = A Y E S, 24 9
2]+ 0-15kgf-cmo| 12, Y3efl NemzZ g4t o
(Fig. 7).

Fig. 6. Osstell™ mentor.

Fig. 7. Torque gauge.

5. SA X

YE$-8 SPSS version 12.0(SPSS, Chicago,
USAYE Abgdle} Bat TEUAE Tahglo
W, 7 49T 7 F99E Lobrs] Astol
Independent t-test$} one-way analysis of varience &
Al st a, th5 vlw B4 2 2 Duncan method
2 olgalod 05% fel5EelA Al

m. AsA
1. B0 EN
(1) 9 g 24
7} 759 59



Grop 1 } } B Group 2 Group 3

Fig. 9. Cross-sectional SEM images of each specimen {magnification of X5.000).
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@ 29 74 AE 4
Auger Az} BAA, BE

o7 FAgs0] e, F= F/lE]r ' e, A

27F 3 el ], 3, %5\—%

BdestE = At dE

TiUnite®(Nobel Biocare, Goteburg, Sweden )ol #%

Hel JET fALH iAoz =2 9 AR

o] A&HUE B4 Mg YEFWNE #E9 B

FEE 9 1-2% At (Fig 10).

e

v Bl gAY A ol % ol & A B
B2 AL 4,5, 6204 APAL, 57

Group 1 Group 2

Group 3

Fig. 10. Auger electron spectroscopy patterns
of group 1. 2 and 3.

4, 67 Bt} Atdog 7t =& B4 B2 E
ot} (Fig. 11).

G) 2% 7% &4
2 AYTY A Y e wrEX
FA71E Bate] M (Fig. 12). Grade 19]
+ HEEeR olFo7 12 4997 7=
E Zt= - Tl-/] J—]:':L-—-O] bu Y 5‘45\)1];]_ 2__3_/] 73‘?‘
= anatase®} rutileo] E3E <kAFS VR

2
oty
i)

émmr{
(¢}

Group 1

o 4 Group 4

W ’ ¢ Group 5

tu v Group 6

Fig. 11. Secondary ion mass spectroscopy
patterns of group 1. 4, 5. and 6.
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intensity (A.U.)
1 L]

intensity (A.U.)

intensity (A.U.)

20 (degree)

Fig. 12. X-ray diffractmeter patterns of six
freated groups.

oy, #2 ntile® TFAH UL, F83tE
A E<] 372 rutile Th= anatase”} *1-?@]-‘3"0 Z
:11” A3 E-o| 31t} NaFd «]oﬂ Ex Ad 56
38 4712, 329 wag g, A8 74 4
oﬂ 0101}\-] ZE'_?ﬂ- Il aels @g}ﬂ, °1O]L}Z] ol—oh;}_
430 AQo= wf$ R HA Abgeto]
4ol gglonE, HFE 24 A#E ¥ o
To= 1T E FEHR U sty o=
Zo| m=glo] BAHE o] Aol oH, £4
A} o] Azteke mtileo] FAEL Ao &
Hch webA £t 7‘1ﬂ°ﬂ g FE AR
A9 37 94 2 9 £3 233 vse
Absiake] FA Akl hﬂﬂoﬂ 7el8kE e &
G glov), w23 Azl e ERe 534
=230 Wzl og AR HMT F Ut

Table 2. Surface roughness of each group

Group  Sa Mean (SD) (ym) Sq Mean (SD) (ym)

1 0.076 (0.01) 0.091 (0.01)
2 0.224 (0.09) 0.296 (0.03)
3 0.465 (0.14) 0.576 (0.17)
4 0.155 (0.03) 0.185 (0.04)
5 0.289 (0.11) 0.360 (0.12)
6 0.575 (0.19) 0.692 (0.22)

P @sa
. mSa

Fig. 13. Sa and Sg values of each group.

@ 8 AR7 A

FHo] GaolA Fol Hate Ao #ef Ht
o] Sa B4 A7, h2F£9 179 Sae 0.076;m=
Vel 1 470 A= Saz} 0.155mE, 175 A
A P BAT FF s 273 37 H
Al, Avghate] B A B2 ar® <l 3
F+(Sa: 0.465m)°] 27(Sa: 0.224m)Ec}h A 3ef
g 29t} (P< 09). 2El3 BA A LE0)
B Agetn) g& FEEY G AN FHE
Bt} (Table 2, Fig. 13).
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1) A Fe 53 A%

232 % Osstell™ mentorZ ©] &3 ISQE &
A= AT, AgHe ohg 7 £ 3T (Table 3, Fig.
14). ZE o] Alzto] Aol whek ZH kel %
oo} 85 ol Felle o ol F7FeHA| W%k
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Table 3. Resonance frequency values (ISQ) of
each group

o week 4 week 8 week 12 week
Group Mean (SD) Mean (SD) Mean (SD) Mean (SD)
IsQ ISQ) (ISQ) ISQ

1 64(7.6) 67(4.4) 72(3.3) 71(4.7)
2 69(1.3) 70(7.4) 76(3.9) 78(5.2)
3 66(8.7) 73(6.5) 77(4.8) 77(5.9)
4 67(9.2) 69(6.9) 75(5.9) 74(4.3)
5 67(4.8) 71(9.9) 77(4.8) 77(7.4)

6 69(1.5) 72(8.3) 80(2.8) 78(3.3)

SfelEs MR €
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Table 4. Removal torgue values of each group

oweek 4 week 8 week 12 week
Group Mean (SD) Mean (SD) Mean (SD) Mean (SD)
(Ncm) (Necm) (Ncm) (Ncm)

1 22(3.2) 42(9.2) 47(11) 59(8.2)
2 23(2.8) 55(9.2) 63(18) 80(13)

Resonance Frequency

85|
80

75
—+—Group 1
# - Group 2
Group 3

= Group 6
——Group 5
~#—Group 4

70

weeks

Fig. 14. Resonance frequency values (ISQ) of
each group.

@ 93 5% A%

S A Nem EA SR Aogke tha3t
9Lt} (Table 4, Fig. 15). 5, 6%*0] & T50
Hsla) 28 2HA 2 RYT, BE 2o A7
of Aol wet A7 EobH

® BA A
D ASNE A Yol BE YEAE 34
0%l e RE FE9) 37 Fus 2

ez ]
A gl A BEARCR fo4 I xolE B

3 23(3.9) 58(11) 67(16) 84(10)
4 24(2.9) 45(10) 64(11) 72(16)
5 253.0)  56(13)  74(11) 87(14)
6 252.5) 61(9.1) 72(8.2) 88(10)
Renoval Torcue
100
90
80 ‘
70 i ——Group 1
60 #- Goup 2
Group 3
§ 50 | GmuZS
40 —*— Group 6
—4— Group 4

8 12

Fig. 15. Removal torque values of each group.

] QkSkTh (Table 5).

4N E BE w8 T Fag RelA
EA4eE 54 2 A& BolA ke
i}, 9 B2 @A 2, 3,5, 620] 22 |

A 5
TEG f4 M E%—E’: e B (P< 05)
(Table 6).
879 2 F
B ST A g
(P< 05, 94 & =
Aksh ATl
o, 4ol
HAE EA o (P< 05), 2, 373
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Table 5. Implant stability according to Table 7. Implant stability according to
processing methods in O week processing methods in 8 weeks
Resonance Removal Resonance Removal
Frequency Torque Frequency Torque

. . G P<.05 P<.05
O Mean D) TP Mem spy 0 % Mean (5D) 0 Mean (SD)
IsQ) IsQ IsQ asQ

1 64(7.6) 22(3.2) 1 72(3.3) 47(11.0)

2 69(1.3) 23(2.8) 2 76(3.9) * 63(18.0) *

3 66(8.7) N.S. 23(3.9) N.S. 3 77(4.8) * 67(16.6) *

4 67(9.2) 24(2.9) 4 75(5.9) 64(11.0) *

5 67(4.8) 25(3.0) 5 77(4.8) * 74(11.0) *

6 69(1.5) 25(2.5) 6 80(2.8) * 72(8.2) *

N.S. : not significan * : siginificant at .05 level

Table 6. Implant stability according to Table 8. Implant stability according to
processing methods in 4 weeks processing methods in 12 weeks
Resonance Removal Resonance Removal

E T
Group [TOAUENSY  p s Torque o s Growp . MY pegs U pios
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
IsQ) IsQ IsQ ISQ
1 67(4.4) 4209.2) 1 71(4.7) 59(8.2)
2 70(7.4) 55(9.2) * 2 78(5.2) * 80(13.0) *
3 73(6.5) N.S. 58(11.6) * 3 77(5.9) * 84(10.0) *
4 69(6.9) 45(10.0) 4 74(4.3) 72(16.0) *
5 7009.9) 56(13.0) * 5 77(7.4) * 87(14.0) *+
6 72(8.3) 61(9.1) * 6 78(3.3) * 88(10.0) *+
N.S. : not significan *, + : siginificant at .05 level
* . siginificant at .05 level
Al & SHAE B (P< 05), 5, 67¢0] 4
AAE HHr) (Table 7). T2 Fo)d A =den (P< .035), 5, 67°]
127 M= 33 Fo4 ghollAl 2, 3, 5, 67°] 2,370 =2 SN E B oy EAA &9

1, 47 Ho} %94% S w2 SHAE Hle A= YLATH (Table 8).

U (P< .05), BE FolA 8FHYG O B2 7S

HolA = OLgh:} EA 7L 653,24, 17 2) L 3 ofd o2 AdZHE A

9] {olglem 2,3, 4,5, 67| 1ZKHT G944 T2 FoelA 4, 5, 670] 212} 1, 2, 3T HE
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- ABSTRACT -

A Study on the Surface Characteristics and Stability of Implants
Treated with Anodic Oxidation and Fluoride Incorporation

Jae-Bin Lim, D.D.S.,M.S.D., In-Ho Cho D.D.S., M.S.D.,Ph.D.
Department of Prosthodontics, College of Dentistry, Dankook University

State of problem :A number of investigation about increase of surface area via various surface treatments and
modification of surface constituent have been carried out.

Purpose : The surface characteristics and stability of implants treated with anodic oxidation, fluoride ion incorporation,
and groups treated with both methods were evaluated.

Material and method : Specimens were divided into six groups, group 1 was the control group with machined surface
implants, groups 2 and 3 were anodic oxidized implants (group 2 was treated with IM HSO, and 185V, group 3 was
treated with 0.25M H,SO, and H3PO4 and 300V). Groups 4, 5 and 6 were treated with fluoride. Group 4 was machined
implants treated with 0.1% HF, and groups 5 and 6 were groups 2 and 3 treated with 10% NaF respectively. Using variable
methods, implant surface characteristics were observed, and the implant stability was evaluated on rabbit tibia at 0, 4, 8
and 12 weeks.

Result : 1. In comparison of the surface characteristics of anodic oxidized groups, group 2 displayed delicate and uniform
oxidation layer with small pore size containing Ti, C, O and showed mainly rutile, but group 3 displayed large pore size
and irregular oxidation layer with many crators. 2. In comparison of the surface characteristics of fluoride treated groups
4, 5, 6 and non-fluoride treated groups 1, 2, 3, the configurations were similar but the fluoride treated groups displayed
rougher surfaces and composition analysis revealed fluoride in groups 4, 5, 6. 3. The fluoride incorporated anodic oxidized
groups showed the highest resonance frequency values and removal torque values, and the values decreased in the order
of anodic oxidized groups, fluoride treated group, control group. 4. According to implant stability tests, group 2 and 3
showed significantly higher values than the control group (P< .05). The fluoride treated groups showed relatively higher
values than the non fluoride treated groups and there were significant difference between group 4 and group 1 (P< .05).
Conclusion : From the results above, it can be considered that the anodic oxidation method is an effective method to
increase initial bone stability and osseointegration and fluoride containing implant surfaces enhance new bone formation.
Implants containing both of these methods should increase osseointegration, and reduce the healing period.

Key words : Anodic oxidaton, Fluoride



