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Fig. 1. Schematic drawing of experimental implant.
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Table 1. Experimental group

Group N Treatment
I 50 No
I 50 SLA
I 50 Ca-P




I p-glycerophosphate(B-GP) | |

Calcium acetate(CA) ]

Anodic oxidation(300V)

l

| Anaodic titanium oxide film containing Ca and P I

Hydrotherma treatment(300'c.4Hr)

y
E!ydroxyapatite(HA) crystals I

Fig. 2. Procedure for anodizing and forming HA layer.
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(Surftest SV-400, Mitutoyo Co., Japan)ll Y=g
Eo] uigdo] £HHo| HA &L $ 54 2
o] 2. 5m= 7} ZA14 AR 7] (Arithmetic mean
roughness value, Ra)& 339t}

(4) A AA @n) 7
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A=} &P (SEM: model S-2300, Hitachi, Japan)
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% 2% Lidocaine(Kwangmyung chemistry, Korea)
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JZAET} AYHE E7ES AYHE §F 35, 55 doix Ztzte] JIZHIE W 25, 39 YEHE
a3 1259 Af717ke 71§ 22T | 9] A&, oz AEY AAHE 7 Aol
g st AZe] x§713te 3ntely] B s v wiAS 9)etd FAEA A& st 489
o} JZHES} 1 F99] FXAE en bloc L2 & 94 AHE one-way ANOVA procedure}
2lg & 75% 4L Ldo G AHES Tukey s HSD test® A}8-3lo] alold& 713t
oz He 43 &E Bd F glycomethacrylate At
resin(Technovit 7200 VLC Kulzer & Wehrheim
Co, Germany)ll W&t 5 FARES Ax Id4 A
7 Ae7](Macro cutting and Grinding system,

EXAKT 400CS, Germany)< °|-&3 4&& ute} 1. Y=EREQ| FHET

150-200 pm FA 2 A2 Z grinding 71712 AFE

800W ol A 40000714 < 50um7t = =5 23}, £ Ao A3 AZHES] FHXEE Z4
7 v% H (Harris hematoxylin) & E (Eosin) 4 g A AF[Tol 7P ARdeH, T2la 43
A&t < A8 79 €22 Yeiskor BAgHcs

ZATAH BN AFEHA 929 FgdnA F2 3k 2}o] 7} AATH(Table 11) (p< 0.0001).
(Olympus BX51, Japan)2.2 #& & Y24 7|
2}(Nikon Coolpix 995, Japan)Z #33ttt. 3 2. TAL WA S0l 2
UZHAE HEE2 Y=Y} 23 JETF F & F
ol X Fo| AH H2e = KBS Scion image soft- dxz#E ¥ FE FAL AAAvA S AHE-
ware program (version beta 4.02, USA)& o] &3} sto) #A2ald ohH(Figures @). 43 [ wellAle] vz
o sty WESE Uehd o BAH oz B 2 FHe AxFE 74 7HE Fo FHACQ
Mgt T =3y glem THe| o7t AT EEE

2 £ F o (Figures @-a). 249 [ 2 SLA ¥H

Table II. The Arithmetic mean roughness values of implant

Group Ra p-value
[ 0.234+0.07 (0.0001
I 0.596+0.08
Il 0.376x0.04

*Values are mean®S.D.
"P-values are computed by one-way ANOVA procedure.

Table III. The removal torque values of each group(unit; Ib inch)
Group

. l I i p-value®
period
3weeks 0.91+0.79 2.09+0.95 2.40+0.95 0.0013
bweeks 0.76+0.35 2.25+0.53 2.40+1.32 0.0003
12weeks 1.78+0.74 494+1.75 3.73+1.59 0.002
p-value' 0.0037 0.0001 0.0449

559



After 3 weeks
{Ih After 5 weeks
B After 12 weeks

Removal torque values

Fig. 3. Graph of the removal torque values.

After 3 weeks
{1} After 5 weeks
BB After 12 weeks

Fig. 4. Graph of results of bone to implant contact
area.

Table 1V. The results of percentage of bone-to implant contact area for each group(%)

Time . Group [ 1 il p-value?
3weeks 45.13+8.76 53.30+£13.65 64.38+21.83 0.1374
HSweeks 34.18+12.96 75.20+16.14 76.45+14.59 0.0004

12weeks 76.45+14.59 67.81+14.79 69.13+11.36 0.5149
p-value' 0.0001 0.0624 0.4624
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= -~ 1. HA layer
iReacted

Film :layer
(ea (P (oa) (ry (Cad|1Unreacted

e et el e Ml | Hleyer

Substrate L E> T
Hydrothermal
" treatment
Fig. 5. Illustration showing formation of the HA layer on the film.

& Figures @).

AR E JEHES] 9% YALE mEA
A4z i JE5stn ddey, F5 Fid
A At AR 349 B 2 A4S 240
AEsta ATt

A7 7H) & 231 vlsnellM 359 5=
A [ ool Ad ol vt HEEo] &
ko Hdl M= FAEA fogk ol 7k Ao
1250 M= A8 [ o] =3 g3 [+ ol
Aoy o8 alol& §ldH

2 ToflA Agr|te] w2 vwolA AP+
I [2& 3FolA 552 getHr F7hstgont
125 e istdon A8 [ FoAe 1259
A 33} 5ol gt fold atol 7t gl 35
o} 53 Aol e AAZe gAo] Boed A
A1 Mol AF [ ol Hlsle] Bo] AH =
FdE HEom TE FoA 1250 = 43 2|7

TH QA UALe] FAtelz Fo] BAol
Fgolglon A9 [ Fere Fol FAo| ¥
dzAo] Q71 Berh wgten, ¥ | w3
K%

- R
23 Q2HE 397 S

S e

561

o4 4F 65 o

wh
BN
o
=
i)
2
¢

O
o Sk
K
M xo

o il

ir

N o
o &
H

Bl S o ale
o Hu oo
2 olo N

=

-

B

%S
tlo oft

ful

AN

e
i,
[

Rul
o
oo

o
2

o oX X
lo

mr £
>
o
)2

o
&

ok
1
X
oy

Ui
o
i

o

o, ok
>,

<

o
4z g
i

O

ot

HU ot RS 1o pO vy 2
B 4
ofo
5
O
—{oll > ot

ke
:

9,
X
=

)
lo

At TR Yol

A
:
G
z

&
o
%

oo ol
(=)
pON=]
o
ro
o
o,

Wy |
v

z27] #&7} 7hssitta B
WA AFAA Abgo] FrbEka AT e gl
Aksll S| A (HA) 3 4HIAY 25 (Tricalcium phos-
phate)¥} 22 <libztgro g Fuxlgshe WEe
EWol ¥ 22 AAASPIE 7EHA ofu g Hel &
A 2 ZET o e FYPHE FEdl] Y=
HES] 27 AFd FE3tn sty ojgt
AFEY Aol7} AlRe] Zol uwhel FolEvtn 3
el

q_ 15-18.19)

2 AgAE FTu8 PES ol g3l CaP
weo] HYHEE F e GEAAE Bfol g



218 4o] Ca-P e < 5-10m FEH=

s ¥9
Azlshe Wl 27] 940 WY ST FE
A zelx Alzre] Aol wek Aol vlAE 9%
& oju] ele] YA EFOZ AHEHE o
24 Wl AzIE B PRl Atgol Fkn
e SLARE eSS 27 2 43 71
79 242 AL ¥ na] Aot ARac
WA 48 AU A4S T EAREE 2]

eI A WA Ar A BE 22718 A
o}, Listgarten $9& EHZES] 23He] thatol
124 BRzE 247180 FA84 A7l ¥
7ol frelsihn HRT, ol BE) BAxE
279719 g9 H7o] Tekzo} 38 A ehke
sAs) a2 dgolsn e, 2o

e s 239
e Bae Reha 394

AT-¢} Bl et
B3] Astel ER2ESS
AT FAXE7NE ALEs

BA aqow SLA Hel% EHlo] 7}
E}‘;k o] Ca-Putel 29, 123 A

A ez delton] $A8H0R &

FHL

[}
AE
Z 2R
d

E A% 7t
E Z el
o] &3] AMEETEY A A E9]
E}9)- pull-out, push-out, 212
23 o|t}. Push-out¥} pull-out At AHET
press-fit Y ZHES AL dhdd] UAE =

Ede EAZH0 }13’117‘4 o2 AMgH T Y}, o]F
AEY AAY 23 WS Johansson 50| WAL
3 Jzges Fro A2 S Briap] A8 A&
o2 AMEE o} dA) Bol 2ol: Sle WHeR
A AwelMe 2% FFoe FEAE Brke ?
AANT 7 o] A3e Aol ALR AT o3 HE
g AAH FFL VA S4ZE YETE FH
TZ, JZHES V)ae 54, AN 24 T2,
a8 F9 29 47 2 5ol & F vk 28
o ZAF e BN HEY AAY S0 AA
AEE 3R wdshe A vjgte @4 o
AhH o oA glolth. EF YLIE A9

ok

ofl ot
[0

&

I

f
o 42 rfr
oM

I~
oﬁL & i
0
W i ol

)
Mo

562

< q

wo Ao

Roberts &> U}E‘?’i E7d e S48 Zol
R3S we £ 9lE IR AMG B=EE M F
JeAsd 2 e v 65 Ax 2t By
. E7)9) Algte] S Ee B|Rdd Ale]E9
7]7J(sigma) HaE A& E Fo|l Asd ¥ Fat
FE e o 2R Ve ¢
E 19 6—7F‘C ?_7}"1]7” 3 47H ] of 5“

ih"r he T.ﬂ cﬂaﬂﬁhcﬂ Ca—
Aaiels X Bl AEAo] 2714
-rr°ﬂ E'xﬁ‘“é‘ FEA S Lol $J3le] 3} 530
AR AR T3 ARSI A Y] 4717E kY
3% Lopiy] Astad 1279 A F712E Fol vz
FEF vlmatd el 359 5FME Mﬂ 28
A 571 dAdeH 12Fde g3 A5
e

E 439 953 AAY vlmeA A9 Fo Af
7)7be) 24 3etA] @3 SLA FHF CaP B RO
el TR vig £ Z2HE BoFo| £
AHgle F84& BoF3ion SLA 283 CaP ¥
atgA Alolo] fofdt Atolzb VA %t 1
A Gl Bo] AHEEl= SLA BRAMWETS
Zo] Ca-P ot W E AoA AHGETE E
d4g & dvkxn AzEch =3 2
A 717kl B HER AAY vl
AF Fol A X713t 359} 55 Alo]
o7t g out 12F X4717He
AAZG] F2)F F717t ol &
glo] A{717hE *7%171“4 Z
Z7Hd

e Nl“
s

Bt

(o]

o
—

)

o

2 (2 ok
R A Y
Bl OB

td
rn

o TS O
ol
oE

2
Wi

i ech
ot

R
4n 1o

X

e o 4 o
m é
O
i
2,
o
=

LW o

oA SLA E# °] Ca-P &7 &H]
HHO# 2l o}ﬂl AAA Jepstod HEE AAZR
A zpo]7h A @2 Ao = Holx SLA B uls}
o} Ca-P Whe EHe| $33Q18 o] 2] FAolt
8o FFE FolA Yehte Ao 35 9ot
24 e e EXoJM e CaP 9 27 SLA



ol vjsle] AAZ] F o)A
e Aoz J& 51“1 WA E3 F Alo]d

J ] doiglon Wi Fde
EME g2 gxFo] 714
FAT SLA £9 Hglo] B

Pg Fli ¢ 44 2 428 AT
$88 ¥ B4 A 24T AT A 2
Lo ARGl o B2A @ Az}
of 3] golsH, G3t A7 AEAo] Ho} o)

o5 T B2 2 B3 ol 4YL a5,
Ed FAE B QEeEd AR F @A)

HJJ

27 7H3 fAreitha @ aEg 84 AR EE

A=A S L 72 594 B} 2
T2 5 Ue U AiRo s AgREs Ay
%7} don) 29714 AR i) grinez

som AFa J3H 8 wet S st st
FY7)%ol Wk 2% 7149 sk, 7aA 43
o] WE & g BAl7} Y

£ e 4ANe Ca-P AL O M2 2
F$-& Bolu} P22 7o) we} At FojErhn
SR, Wheeler?] 8dztel AFolA Elolely
Zetzup Al2agle] 92.7%9) A3 & B8] HA =
2] A]/\E-ﬂ & 778 %o AZES Hastgch @ sl

rII

coEFE
Block 5%-& -8\ 734 4277014 A3ete 84.2%,
stehe 87.5%9 HEFEE Hustg oy 19969

£ 109 ATE 44370 204 64.6%9 & BojA
AFES Bustgon, 53] A 2t 73 9 olA
Pol diatgon] 73X Rl AAY HAE
| 8383 #aAe] Brhm &),

ol 413kl =Y A2 FZHo] T4
A= Eloletg} FAEEIQ1 3] A Atol o] Agto]
FE AN gEtE o] F{3ke] Ado] dojhm, W
A FAE gfed BelF oz felaA|vt £alo] 9
a4l ﬂ7ﬂ Hed of# &3 vk MA{s] Uof
= o] o]& dAgte} ¥ EAV} A g
FH Fo] o] F dlAlER] £33l 4
*3 Z2 02 A= YZHES AR g
n}i ]_%I:}_ 20,21)

&

[+

o)

563

o Aejagel et THAPAANM Aolsh & £
o A7)zl A I E dFE F Uk
azla AN e APAE FeEEd 9%
nAEd, 122 23 Aad vy &
ol Aol ARA BRxoA B713E kst
Al fAEE B #EE F2E e 344 A
ol o FH7 A HA Lol

ol BAIE sty s Fefzul 2xg o],

electrophoretic deposition, electrodeposition,

L
=

sputtering, dipping, 2|3 hot isostatic pressing
Y o] FOWAE 2T APAL A E 25

d71 A 2AME O] ST 2 Agl] ALEE CaP

BEHE FFAse} ERLAA o8 Cas} PR
Zgheh= oA o) ke YA T wuto) A g4
A2 & gato] bum o] ghe eAlslQIs| M A2 A
3ol 249 Aol bioactivestA A AA
HEE A7) g8t A=A Fig. 5).

>~

Ishizawa 57& 543 & A4 el A4
H FAEIE N AL A9 8F FolA F2F )
M FFEA ¥e FHE ST 3k o]
& Akl 3] A 757&34 Ayl gel= 7 230
9= ZH oAU & AFEE Y E AL B
o Fom 85F o A3 push out AP FHF
x| A EolElg Rt o Y2 ARE HoFo
3 Had sxol uheh $4H8101314 AR M
o] g e HaF T} FSFE A
3N Aol @A Fo] EF 2ol ZoEX T 7]AA
¢ A tEldE 2 S BoFE uid
A Ao FE7t FolAH F4k8013|1 A A o] A
o o §7] Wi 2& frc Zo E o A
FESAT 27 FAeRIs| e A8 A=) A
3 EloletE AAHED O #A vdo] REAo =
WA 89 c} 2%

Hald Froldoz Mo} &) FHol ube}
Ca$t PE X3t uhutal $=abkslels| M o] Ao o
& dhethn 218l 0w [shizawa 529 43
NAE 1-2ume] "*}i}c’]ﬁ"q AR o] AFH o} B A
Hole 24o] o bwH TR o F1om HAg 24
< 27] 913 Ado] Al&Elojof Gk Al 5“;}

Takebe 57-& ¥SAtstA 2l o Aeld d=
EdlA FAE gFe A3R13) 4 ®Ho] H4A ]



1 ZgAol AA Tt EFAelsiAl &
2o §2 A EFze] #REHTL B

™ [shizawa 522 4= 4819 5 A2
X%oﬂ x%z]x]—— zﬂl% 79 1:1 oo /\]Ag—l—o]
Tha Bt B A% Ca-P e
SLA FHolA mj118]& BH vjste] AYE
o] $5atA BAHG o ARt 7hEE e
FHo AHA glo] FFAtshet F5 A2 E
Ul 33 AAXE & F vlw dgske Aol

aaiw

1:95

QL
lo 2

tdoox Qb 2 l:kl

_Orl_" rlr F—lo off _Y_J fRal

7

—_—

i

QL

)
fo 30 W

o Ht sk
] 600nm ol 274417
o]t ol& AMEE-E F7HAIH
o S0, PIAFEe B2,
A4l o8 24FeeA
I BastaA], Abstee] FAE
r Ae)E 25 agitation speed, 12|31 Ef°
Aol 3lg} LA S Odsk-g— Ho
AS Z7MZ o sl Cas
oA el B 728 7jEo R g 74l
A ohye} Azlety AFE A A
2 Aztetd Aol o] wEI éﬁiﬁ‘ri’_
Ishizawa 5% °§—’Fﬂﬂ§a‘ il
ke FHAA7| 9 Elo
gto] Elolelg BTt o & T-‘—_T’S 23} push out 4%
2 potia ggen, o ARl A8H CaP 3
ATBER FIA3A] oF 5um Fxe] 77 =7
7};]1—_ th2A] o] /\}il_ul-_q FAetnz 7] 7;]];5]?1
@zﬂ,v, 711‘4]51- 2= 0194‘31 Ca7} }\ggzﬂ—ﬂ zﬂ-% h=)

i
9,
o
ol
—
LI
o
A9,
tlo to

o
to =
ol

RIS
5. oo

3
el
iu]
)

My 4

r_‘l ol
|4
Mo
o Ly i (T
2
L
Lol 2l

RN
i 1O
:(x)gs

r_>i
O
4

(B oI
w2 5

°

O X i or W

\‘

Ll
=
=

Q Mo
:N“
H
g 30
K0
i
o
K
i
o 4w
e o o> o T
4 2 & oo

)

$4ﬂﬂﬁ*ﬁﬁﬂﬂH°b'

] I~
e@a
[e]

o F o
o

g =
o
o X

rlo

564

I ol
2 g
4y

Sl

Ach

i

o

_O‘L

£

g0

t rfe
[
ol —H
ir
o2
a1
r
o

o,
e (H oft
Q
a

oft X,
s
==}
re
1o
4
2
foly
rO

ki
2
N

w i
|
i
>
oo
ol

o ¢

e
>
Bt T
(e d
_)JLL
G
il
e
&
e
im
L)

T )
om o

F

(2
o2
i

v i
o

AN ok o
o

g
;Z_“‘d
e

ot

-
2

z
=

N

—IE“W_]\I
oft
é‘é—[ﬁln
o 1o
5,

o K

Hmooh mp (2
o 8 Hdo 10 ox

o g B oo oy
w oX

o,

X

L
ﬂm—gzio?ill:ln

=

ujm

s

=
2odo
5 lN
g,

_O|L
o

[\
oAt oMo oA A O g
[T
m
rlo
Hilh
e
g
e
32 W

N o

2 S

-

r's

>
f

o

as
o
N
X
o
Rt
b
S

o7
5=:
T8
do rd

g ™ o

C@}mf&é:‘

B oo oM

,lﬁm_ﬁ

rﬂi‘ig
My
o,
32
lo
q
X
i

[ R L <

N
;guﬂ:ﬁ\o
N2

8PN N
©

o,

Y

1o
Jo
e,
i
olX
N
N
ig
)
_ﬂ

4 Bhl_"ﬂ*i = 3F
7} SLA EHo| uj
Egton 53ofA

(A oy X
,l-ggﬁ
%EJ;

o
X
%
o DY
o
lo
ro
2
°
N
X
ia
)
,YL

el 2 el
37l 5
e gas

o X
8 of

=
T o

_OL

o x W oAdr e N

|
2 oo

1. Branemark PI, Osseointegration and its
experimental background, J Prosthet
Dent, 1983:50:399-410.

2. Albrektsson T, Zarb G, Worthington P



10.

11.

12.

et al, The long-term efficacy of currently
used dental implants; a review and proposed
criteria of success, Int J Oral Maxillofac
Implants, 1986;1:11-25.

Albrektsson T, Jacobsson M, Bone-metal
interface in osseointegration, J Prosthet
Dent, 1987:57:597-607.

Hansson HA, Albrektsson T Branemark
PI, Structural aspects of the interface
between tissue and titanium implants,
J Prosthet Dent, 1983:50:108-113.

. Albrektsson T, Branemark PI, Hansson HA,

Lifid§tfom J, Ossépintegrated fitanium
implants, Acta ORthop Scand, 1981:52:
155-170. )

Cooper LF, A role for surface topography
in creating and maintaining bone at tita-
nium endosseous implants, J Prosthet
Dent, 2000:84:522-534.

. Jaffin RA, Berman CL, The excessive

loss of Branemark fixtures in type 4 bone,
J Periodontology, 1991:62:2-4.

Jemt T, Lekholm U, Implant treatment in
edentulous maxillae ' a 5-year follow—up
report on patients with different degrees
of jaw resorption, Int J Oral Maxillofac
Implants, 1995:10:303-311.

Schroeder A, Van Der Zypen E, Stich H,
Sutter F, The reaction of bone, connective
tissue, and epithelium to endosteal implants
with titanium-sprayed surfaces, J Maxillofac
Surg, 1981;9:15-25.

Thomas KA, Cook SD, An evaluation of
variables influencing implant fixation by di-
rect bone apposition, J Biomedical Materials
Research, 1985:19: 875-901.

Carlsson L, Rostlund T, Albrektsson B,
Albrektsson T, Removal torques for polished
and rough titanium implants, Int J Oral
Maxillofac Implants, 1988:3:21-24.
Buser D, Schenk RK, Steinemann S,
Fiorellini JP, Fox CH, Stich H,Influence of

565

13.

14.

15.

16.

17.

18.

19.

surface. characteristics on bone integration
of titanium implants. A histomorphomet-
ric study in miniature pigs, J Biomedical
Materials Research, 1991:25:889-902.
Wennerberg A, Albrektsson T, Andersson
B, Eng M, Design and surface character-
istics of 13 commercially available oral im-
plant systems, Int J Oral Maxiallofac
Implants, 1993:11:38-45.

Wennerberg A, Albrektsson T, Andersson
B, Krol JJ. A histomorphometric and re-
moval torque study of Screw-shaped ti-
tanium implants with three different sur-
face topographies, Clin Oral Impl Res,
1995:6:24-30.

Misch CE, Implant Dentistry, Missouri
Mosby, 1999:225-237,271-302.

Buser D, Nydegger T, Hirt HP, Cochran
DL, Nolte L-P, Removal torque values of
titanium implants in the maxilla of minia-
ture pigs. A direct comparison of sandblasted
and acid-etched with machined and acid-
etched screw implants, Int J Oral Maxillofac
Implants, 1998;13:611-619.

Buser D, Nydegger T, Oxland T, Cochran
DL, Schenk RK, Hirt HP, Snetivy D,
Nolte L-P, Interface shear strength of
titanium with sandblasted and acid-etched
surface: a biomechanical study in the
maxilla of miniature pigs, J Biomedical
Materials Research, 1999:45:75-83.
Gottlander M, Albrektsson T, Histomorp-
hometric studies of hydroxylapatite- coat-
ed and uncoated cp titanium threaded
implants in bone, Int J Oral Maxillofac
Implants, 1991:6:399-404.

Thomas KA, Kay JF, Cook SD, Jarcho M,
The effect of surface macrotexture and hy-
droxylapatite coating on the mechnical
strengths and histologic profiles of titanium
implant materials, J Biomedical Materials
Research, 1987:21:1395-1414.



20.

21.

22.

23.

24.

25.

26.

27.

Edmonds RM, Yukna RA, Moses RL,
Evaluation of the surface integrity of hy-
droxyapatite-coated threaded dental im-
plants after insertion, Implant Dentistry,
1996:5:273-278.

Karabuda C, Sandalli P, Yalcin S, Steflik
DE, Parr GR, Histologic and histomor-
phometric comparison of immediately
placed hydroxyapatite-coated and tita-
nium plasma-sprayed implants: A pilot
study in dogs, Int J Oral Maxillofac
Implants, 1999;14:510-515.

Ishizawa H, Ogino M,Formation and
characterization of anodic titanium oxide
films containing Ca and P, J Biomedical
Materials Research, 1995;29:65-72.
Ishizawa H, Origno M, Characterization of
thin hydroxyapatite layers formed on an-
odic titanium oxide films containing Ca and
P by hydrothermal treatment, J Biomedical
Materials Research, 1995:29:1071-1079.
Ishizawa H, Fujino M and Ogino M,
Mechanical and histological investigation
of hydrothermally treated and untreated
anodic titanium oxide films containing
Ca and P, J Biomedical Materials Research,
1995:29:1459-1468.

Ishizawa H, Fujino M, Ogino M, Histom-
orphometric evaluation of the thin hy-
droxyapatite layer formed through an-
odization followed by hydrothermal treat-
ment, J Biomedical Materials Research,
1997:35:199-206.

Sul YT, On the bone response to oxi-
dized titanium implants: The role of mi-
croporous structure and chemical com-
position of the surface oxide in enhanced
osseointegration, Ph.D. thesis, 2002.
Klokkevold PR, Nishimura RD, Adachi
M,Caputo A, Osseointegration enhanced by
chemical etching of the titanium surface,

566

28.

29.

30.

31.

32.

33.

34.

35.

Clin Oral Impl Res, 1997:8:442-447.
Novaes AB, Souza SLS, Oliverira PT,
Souza AMM, Histomorphometric analysis
of the bone-implant contact obtained with
4different implant surface treatments
placed side by side in the dog mandible,
Int J Oral Maxillofac Implants, 2002:
17:377-383.
Gonshor A, Goveia G, Sotirakis E, A
prospective, multicenter, 4-year study of
the ACE surgical resorbable blast media
implant, J Oral Implantol, 2003:29:174-
180.
Listgarten MA, Buser D, Steinmann SG,
Donath K, Lang NP, Weber HP, Light and
transmission electron microscopy of the in-
tact interface between non-submerged ti-
tanium -coated epoxy resin implants and
bone or gingiva, J Dent Res, 1992:71:364~
371.
Sykaras N, Lacopino AM, Marker VA,
Triplett RG, Woody RD, Implant materi-
als, design and surface topograhies: Their
effect on osseointegration. A literature
review, Int J Oral Maxillofac Implants,
2000:15:675-690.
Johansson C, Albrektsson T, Integration
of screw implants in the rabbit: A 1-year
follow up removal torque of titanium im-
plants, Int J Oral Maxillofac Implants,
1987:2:69-75.
Anusavice KJ, Dehoff PH, Fairhurst CW,
Comparative evaluation of ceramic-metal
bond test using finite element stress
analysis, J Dent Res, 1980:59:608-613.
Roberts RW, Smith RK, Zibermann Y,
Mozsary PG, Smith R, Osseous adaptation
to continous loading of rigid endosseous
implants, Am J Orthod, 1984,86:95-111.
Wheeler SL, Eight-year clinical retro-
spective study of titanium plasma-sprayed



and hydroxyapatite—coated cylinder implants, 37. Takebe J, Itoh S, Okada J, Ishibashi K,

Int J Maxillofac Implants, 1996:11:340- Anodic oxidation and hydrothermal treat-
350. ment of titanium results in a surface

36. Block MS, Gardiner D, Kent JN, Misiek that causes increased attachment and
DJ, Finger IM , Guerra L, Hydroxyapatite- altered cytoskeletal morphology of rat
coated cylindrical implants in the posterior bone marrow stromal cells in vitro, J
mandible: 10-year observations, Int J Biomedical Materials Research 2000:51:
Oral Maxillofac implants, 1996;11:626-633. 398-407.

Reprint request to:

Cheong-Hee Lee. D.D.S., M.S., Ph.D.

Department of Prosthodontics, College of Dentistry, Kyungpook National University
101,Dong-In 2-GA, Jung-Gu, Daegu, 700-422, Korea

chlee@knu.ac kr

o67



FIGURES O

a. Smooth surface b. SLA swface

¢. Ca-P coating swrface d. Ca-P coating surface



FIGURES @

a. Smooth surface after 3 weeks b. SLA surface after 3 weeks

c. Ca-P coating surface after 3 weeks d. Smooth surface after 5 weeks

e. SLA surface after 5 weeks



FIGURES 2

g. Smooth surface after 12 weeks h. SLA surface after 12 weeks

i. Ca-P coating surface after 12 weeks
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ABSTRACT

THE EVALUATION OF THE REMOVAL TORQUE AND
THE HISTOMORPHOMETRY OF THE CA-P COATING
SURFACE IN RABBIT TIBIA

Myeong-Bae Kwak, D.D.S., M.S.D., Cheong-Hee Lee, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, School of Dentistry, Kyungpook National University

Statement of problem: Surface texture of the implant is one of the important factors of the
implant success, especially in the immediate implant loading. Many methods of the surface treat-
ment of implant have developed and introduced.

Purpose: This study was to evaluate the effects of the Ca-P coating implant crystallized the
hydroxyapatite on the surface by the removal torque test and the histomorphometric analysis in
vivo.

Material and methods: 135 screw type implants, 4.0mm in length and 3.75mm in diam-
eter were used in this study. Implants were divided into 3 groups and treated in the different meth-
ods. Group | was not treated, Group I was treated in the SLA method, and Group 1l was treat-
ed in the Ca-P coating with the anodizing method and the hydroxyapatite was crystallized on the
surface with the hydrothermal treatment. Firstly, the surface roughness of each group was mea-
sured. 45 rabbits were used in this experiment. Two implants were inserted on right tibial meta-
physis and one implant was inserted on left side with the alternating order. After the healing peri-
ods of 3, 5, and 12 weeks, the rabbits were sacrificed to evaluate the osseointergration by the removal
torque test and the histomorphometric analysis.

Results:

1. In the analysis for the surface roughness, Group I showed the highest roughness. And Group

Il showed higher secondly. There was a significant difference one another statistically.
2. In the removal torque test, Group Il and I were significantly higher than Group 1. There
was no statistical difference between Group II and Group I .

3. For all Groups, the removal torque values at 12th week were significantly higher than at 3rd

and 5th week.

4. In histomorphometric analysis, the bone implant contact rates of Group I and [ were high-

er than that of Group [ at 3rd and 5th week. There was a significant difference at 5th week.

5. In histomorphometric analysis, the bone implant contact rate of Group I and [ increased

from 3rd week to 5th week, but decreased at 12th week. In Group 1, the contact rate at 12th
week was significantly higher than at 3rd week and 5th week.

Key words : Removal torque, Histomorphometry, Ca-P coated implant, SLA method, Anodizing method
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