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o] AFVIE o388 = A AHE A
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ElelgZakxant B (titanium plasma spray),
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TiOzv TiOsE o]-&ste] FHE AZA & AlFE0l
@ol ARg-s 3 e}
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Wy e ¥ XH2H o SLA(Sandblasted Large
grit Acid etched), RBM(Resorbable Blast Media)
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macro roughness®}, AH-213 3¢ micro roughness
£ Foste el RBM<S &4
2} FAalslel s Ao} Egd4 j:‘g\_uﬂog_ =9

ol & 0}04 W A @ 7401“% ‘d?"ﬂ/ﬂ—t—
EE

gtHo=r H]u_ob_ EDS(Energy Dlspersw X-ray
Spectroscope) & o|-&3ste] A 7|7 = A& B
Ca/P ratio ¥3te] #4& B3l 2849 HH& &
el Bazt st

1. iz o AT

(D) 23 &=
o @?ﬂwt gl BAgle] FFA7F 3-4kg

=4 MEE % 2001 A dhglon v

B9 9= Az 7] AEdFe JdZNES HS
g 2t 1A Zdl] BE 67le] dZAHES 2|
st 1, 4, 8, 125 34 AlA .

(2) dZANEL] A2

B AJE 9&ko] Machined, SLA, RBM & 37H4]

o T2 #H A WHoE TE JdZHEES A&
SFAth A7 3.0mm, Z2°] 5.0mme YZHEE 7
T 40704 25 120715 A2 8t tHTable 1).



Table I. The classification of experimental group

Surface treatment, Diameter Length Number
Machined 3.0mm 5.0mm 40
*SLA 3.0mm 5.0mm 40
“RBM 3.0mm 5.0mm 40

*SLA : Sandblasted Large grit Acid etched.
**RBM : Resorbable Blast Media.

EHE 50 um ©]2tS}ElERE(TiO2) 2 E8f2H’ 3
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RBM UdZHEE FAS 40-80meshd] F4k31el
¥ oz Setay St

(3) Exakt cutting & grinding system (Exakt
Apparatebau, Norderstedt, Germany)
AlEE 27} dake FAR AlFshe AR F,
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(5) EDS(Energy Dispersive X-ray Spectroscope)
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(6) FAAAAR A BEA 2 9 HE

UENE FAFHE AR F 10 m A= 4
@3t T 2.5% paraformaldehyde-glutaraldehyde
(4°C, phosphate buffer, pH 7.4) & 24A13F A 114
ki 1% osmium tetroxide(OsO4, 4C, phos-
phate buffer) 2 6A17F & 1381t}

ion coaterg Ag-3sted 20m FAZ W5 =g
(platinum coating) F The AR A P17 (JSM-840
A, JEOL Ltd., Tokyo, Japan) 22 20 kVelA &z
Esvi=

(7) EDS(Energy Dispersive X-ray Spectroscope)
B
7HEASHE 15KvE ©]-8-stla 200081 ] vlj&-of
A 0.5um’e] AAE =% 3Tt

(8) FHAAAnZ BEAZ L H2

YZWESE I 242 oF 1w 7|2 A
t2 2.5% paraformaldehyde- glutaraldehyde(4
. phosphate buffer, pH 7.4)°l 1413t 5t A 1%
3laL, 1% OsO4(4°C, phosphate buffer) & 1173 3}
ATk

1% toluidine blue(1% borax)®Z hot plate(60C)
ZdollA 233 AAekar 38 W] (Olympus CH30,
Tokyo, Japan) &2 #2353t o]ojA 22| njA|
TZE wsh7] 98] 299 (ultra-thin section)
< A3kl copper gridell ¥2A171 B, uranyl
acetate®} lead citrate® ©]5 G slo] TapbA e

-Qi
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°2 100 kVellA &2t}

3. S84z

£ A3 B4 Aele MS Windows® SPSS
version 10.0(SPSS Inc.,USA)S ©]43} one-
way ANOVA test, multiple range test(Scheffe) &
A& sk3

(1) =-4=A E@#%

Machined, SLA, ?:‘%%H
43 04%, 44.12%, 43. 59/«] =<

Helow 1252 Alzto] ¥t met
Al F7} a3 tH(Fig. 1, Table II).

T BT 47 o] FEld S S Helon
7t 9 B A B4 A7} Machined 4 ZHES RBM
AZNEOA = 1579k 8F, 12577t 459 127 3t

Frogt HEEC] S77F Ao SLA JZHE
IMe 1579 85, 1273t Fo& S7F Uit
(p<0.05) (Table 1II, IV)

% FIM B AR

=
Machined 4ZHE

L2 2

LA, RBM {ZHEY}
%]

H =2 s B9
o EA BEXoMe o 7ke] #93 Aol gy
(Fig. 2)
(2) = W3 (Bone Area)

Table II. The mean and standard deviation of bone to implant contact(%)

1 week 4 weeks 8 weeks 12 weeks
Machined 43.04+4.29 48.87+5.06 56.37+6.49 62.55+2.43
SLA 44.12+5.33 53.20+9.46 59.70+8.92 64.43+6.02
RBM 43.59+6.44 53.48+8.39 60.92+5.52 68.62+7.05
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Fig. 1. The value of bone to implant contact
according to surface treatment.

Table III. Results of multiple range test for bone
to implant contact(SLA)

1 week 4 weeks 8 weeks 12 weeks
1 week
4 weeks
8 weeks *
12 weeks *

*Denotes pair of groups significantly different at the 0.05
level.
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7} Machined Y ZHES} SLA 4Z#
M= %9}4 8, 127, 4T9} % 912

o3 2715 B3 RBM JZAE A
8 127, 47} 8, 127, STQ]r 127 ¢

tﬁ 5"—‘401]’\1“ SLAQr RBMe] Machlned
Ht} Z Wd&0] ¢ 2 A4S Bed 1579
40| -E  Machined $F SLA 7l 8FdlAE
Machined®} SLA, RBM 7tell §-2] & gt 2jo] & K
A H(p<0.05) (Fig. 4, Table IX, X).

2. EDS &4

(1) 71— E S—’] H}H
EDS %*4 A3} C, 0, Ca, PP} 35822 HE 5
Atk =27 AZHE AW 7t 8 HE2d die

FRst o] A9 QP AATHPig. 5-9).
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Fig. 2. The value of bone to implant contact
according to periods.

Table IV. Results of multiple range test for bone
to implant contact(RBM)

1 week 4 weeks 8 weeks 12 weeks
1 week
4 weeks
8 weeks *
12 weeks * i

*Denotes pair of groups significantly different at the 0.05
level.

(2) Ca/P ratio®] &4

Aol wE vl 2+ 25 1, 4, 85
A HE ghE Holtrt 125 ol2wA |73
wasglon 7Es Bee 98¢ @ Eivt

(Table XI, XII, Fig. 10).
717kl W A T4 AZeA 1, 474 7t

T B5 7|22 foldwrat 2]z} A 85
ME SLAS RBM YZHES} 7|2F Alo]d] #9
gkgk zko] 7t 1°iDHp<0.o5). 1279 = BE
AZNE T3} 71EF 7hol] 2ol 7} i (Fig. 11,

Table XIII, XIV).
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Table V. The mean and standard deviation of bone area(%)

1 week 4 weeks 8 weeks 12 weeks
Machined 38.42+5.19 52.60+4.62 60.67+4.49 73.69+8.09
SLA 46.87+4.26 63.71+£5.07 72.34+5.06 82.09+4.31
RBM 46.13+4.47 58.67+3.01 72.05+4.50 82.24+4 53
Table VI. Results of multiple range test for bone
- area(Machined)
W | o 1 week 4 weeks 8 weeks 12 weeks
il ; _ =i 1 week
$w|l— - - S 4 weeks *
il 8 weeks :
w 12 weeks * * *
ER—— . - *Denotes pair of groups significantly different at the 0.05
level.

Fig. 3. The value of bone area according to surface
treatment.

Table VII. Results of multiple range test for
bone area(SLA)

1 week 4 weeks 8 weeks 12 weeks
1 week
4 weeks *
8 weeks *
12 weeks * * *

*Denotes pair of groups significantly different at the 0.05
level.

Bone Lreal %k

s EHEEDRRINE

12 weaks

B wenks

Vweek dweroks

Fig 4. The value of bone area according to periods.
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Table VIII. Results of multiple range test for
bone area(RBM)

1 week 4 weeks 8weeks 12 weeks
1 week
4 weeks *
8 weeks * *
12 weeks * * *

*Denotes pair of groups significantly different at the 0.05
level.

Table IX. Results of multiple range test for bone
area(1,4 weeks)

Machined SLA RBM
Machined
SLA *
RBM

*Denotes pair of groups significantly different at the
0.05 level.



Table X. Results of multiple range test for bone
area(8 weeks)

Machined SLA RBM
Machined
SLA *
RBM *

*Denotes pair of groups significantly different at the
0.05 level.
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Fig. 5. The quantitative results of EDS analysis at
bone-implant interface(1 week).

Fig. 6. The quantitative results of EDS analysis at
bone-implant interface(4 weeks).
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Fig. 7. The quantitative results of EDS analysis at
bone-implant interface(8 weeks).

Fig. 8. The quantitative results of EDS analysis at
bone-implant interface(12 weeks).
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Fig. 9. The quantitative results of EDS analysis at
bone-implant interface(Old bone).
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Fig. 10. Mean Ca/P ratio at bone-implant interface
according to surface treatment.



Table XI. The mean and standard deviation of Ca/P ratio at bone-implant interface

Machined SLA RBM 0Old bone
1 week 2.17+0.24 2.194+0.29 2.14+0.24 1.55+0.24
4 weeks 2.16+0.27 2.29+0.22 2.28+0.24 1.50+0.16
8 weeks 1.92+0.30 2.06+0.29 2.12+0.15 1.49+0.26
12 weeks 1.35+0.09 1.42+0.18 1.33+0.09 1.51+0.17

Table XII. Results of multiple range test for
Ca/P ratio at bone-implant interface

1 week 4 weeks 8 weeks 12 weeks
1 week
4 weeks
8 weeks
12 weeks * * *

*Denotes pair of groups significantly different at the 0.05
level.

Table XIII. Results of multiple range test for
Ca/P ratio at bone-implant interface(1,4 weeks)

Ca/F ralio

1 ek 4 mewks Awerks 12 weeks

Fig 11. Mean Ca/P ratio at bone-implant interface
according to periods.

Table XIV. Results of multiple range test for
Ca/P ratio at bone-implant interface(8 weeks)

Machined SLA RBM  Old bone Machined SLA RBM  Old bone
Machined Machined
SLA SLA
RBM RBM
0Old bone ¥ ¥ * 0Old bone ¥ *

*Denotes pair of groups significantly different at the 0.05
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*Denotes pair of groups significantly different at the 0.05
level.

2-3) 154 FadArdm g 2

FIHAAEN BN dEHESL Ax]alA
H ddor AHA sl 247
T7F =EH ] AT



& el 2242 B30l AYER AAA
£ AS gasgon AYED 712E Aold]
bl

2-6) 473 ERAARAN B

FAAART A ¥ g7k
o Tt FoAAENZgolA o
Zo Bl w%E 2o

Zalgic.

2-7) 854 v
837} B7e 2HERAN A4E
o :

= 'r«] 7“““ XEo

AR5 A5 et
2-8) 83 FAIAENZ B
27149 AFS 2 4799 714t A

WA 87 Bk 2Ao) A s g me] AFS 2 A

930] 719) 218 HIAT. Machined 9 ZAEC A=

S8 A frob A E (S 7h BRI

o)

HJ e

2-9) 833 FRAAAN B
29| F7pgol BHo] UF 2BALEC| B
Siged oF AZE EALE LU U4
1 Y PP net 2eba A

o} FHiom BRI,

2-10) 1252 F&dn| 7 ¥

AABZNA ZEpalle] A
aniline bluedl] &J3iA] Ao 7
9] %lxg o] PAS /l-]]u.l:a— Z

AT

flo o
Y
1%
o
U o

78

FAPA A w] 73 Ao /\1

E_’
AP S met YA e As & 5 AT

2-12) 125 A8 n A4
01 A71l & Aol olv] EH]E 7] ofsfA
SAZE 2eMo] AU & 27| 7] Al

2 o}‘ii_o_ﬂﬂ] & 714 B (s Hol At =
g JZWNES} 220 A 9ol 274 1.5 un B=
FA L] AAE=7E A 7 d S (EDL)o] 42 2

1T
@d= o st

J

P

it

fu

(3) SLA implant 9]¢ 2238H4 #3

3-1) 157 geran|d a2

Machined 4ZHE & A9} nj7IA 2 AF
21§ 3ol E}E‘r %% H&EHol=

[eR= =
o] Y4E AL BT 4 v}

3-2) 134 FARAA G B2

YEAE Ao 2xHe] A FAHEE
QEAE Y F RN $AR F 24 5}
o] Q3 BT}

xH fl A 7] A12FeFi T

3-4) 452t Btdn] 7w

HEHA AYA ZA ZZ (osteoid tissue)S
Masson s trichrome @214 2 A0 2 Fas|d 1,
g 7] ofsiA e e B

ZZ xﬂﬂL‘:S

& ugn.
3-5) 477 FAbEAAD B2
FARARN AN E



3-6) 472k TN 7 (4) RBM implant F¢]¢] Z223k4 #z

o] Al7]oll Al ZA o= ZAEH(CA)O] 24 4-1) 153 Feen| g &2
wo} gl9ler, EAstE ZZA|E(0B)9 FHd RBM EHEES 29 & 157} At 289 7
FZeHl i (CB)Eol Felsth #as At steu| Al dEZMHES] AL T3 AR
e 282 3 FAE EF(H)o] Bo] I
3-7) 852k Fardn] 4 #2 ISP
A8 F 837t AhE 27 RN F 22
ZHES AL BAHES et A E o] F5HT 3 4-2) 152} FAPAARE N #2
=3t AT o|E AlAE 2ZA AlEA A FAAA R AN 3 24 A Al AR
H F 27 o B2 S AA(9E)E o] F TEY AFF7E AYE e dEE AEEHAG. =
AT} Z2]o] 21AHE F9)oA 2ZAEL(0B)7) #2H
Qi A v A (fibril) 7 71 E e B
3-8) 8FAF FARAA AR B2 ATk
AENES] VAAZE A Hote] 22 0]
SAE Ao F5Atee 47 vUAld R 3 4-3) 157 Fopzrdn 4 #2
Z3to] FA5 o] ek dF 2 AL ATEE & UZNES} Fo] HF o olE ofd AFS A
ZAEA T ARE 22 AH(CF)I7F F 23004 %o AP F(RBC) 9 A1 E ZHFE(C)E] &8t
4 dgslo] gl AL ol E Ale| = A2 FAE 2 hEH(CB)E
o] #A= A}
3-9) 8Fa FoAEn 7 wak
gAste 2FA T Az AEE AA 4-4) 453 FeEn| g Bt
Ax ZWUAZA(RER)7} & wdEo] 9lglon F Ay e FouR Ldu FEsta dglen <l
ol Zebl Ao (CB) o] AHlE o gt A3 Aoz Zo] gado] Aasn v &4
e 2FA LS| dZHES HEUE ue} T4
3-10) 1254 Fst&dn| g 2 w0} et
1257} AaE 2AFEA T 22 F Yo
(BPd) e 43 g7 FoY B 23 5 4-5) 472 FAAAER 7 HF
AgdS Jeon 7|12 22 JAo 7 JAago] o] Al7ld T H F 2HE AFF Hol Ao #
AL, nAd&e FAZ2 (osteoid) S Moz A2 AGA goka AYE T o] F&Ho HEUS

a,
hAsy e} o7 sle] ZAs1 ).

3-11) 1252 FAHEv 4 &2 4-6) 452 FHAAEN S B

Ao FARAAAR el A o] 719 Ex4 FIAAAN G GNM 2EAEE ZrlE 7] A
(B2 B2 F-2ollA dEREDS] BA A 2} el Sljlen & 7149 Bt JH e Ae
A AEFE] e AAE EAT lstsint.

3-12) 1252 Fadzdv] g a2 4-7) 852 Fdv g

AR Sx2Ade BAE o] R FH APES WY FE wet S4slen 22
EEAES0] AAE o] BRI o5 ZIAE 2] 7129 st A E Frdsta it
= i 245k e A xdde A s}

B EHHYH G R) 5= AHA U

79



(32%)7} HLDLQ o]
(OB)7} s ‘Jrﬂﬂ A FH

4-11) 1252} FAAAE R 7
FARAAR N B RN 23 7
o] Al A&A o2 WA 4

b’ rﬁ‘

4-12) 1277 A
2719 ¥4 F 940l 2

N
Py

b =

2 of
0 9 o

)
s

!

ol

[
o
z

tlo
N

-

=

ta
[}

s}

off w2 o X Ky

o M A MR
)
f 4

2o
ox i

e o X
£o i

Larsson & W 7A7]9k & @4 ko] 2
ks 3}74]_% B 135}9] 29 Wennerberg 5***& 3

il
m“‘

17t 2542 QEAEY E9A% 29
HEEo| Z7lsle A2 AR A AR
W7l &A1 27|+ 9F 1.0-1.5 ikl B3
sttt 2 A E SLA AEWHE F9A Al A
TF F/]EhirOﬂ 50 um Z712] o]itslElElE S AME-S)
o EgAE sto] 39 AZ7](Ra)7F 1.2 un =7}
H= Zﬂ?ﬂro} I RBM YZHE W A= 9
314 40-80 mesh W] F~4kelR1s] A YALE o] &
sto] T AA71(Ra)7} 2.0 um F =7} S =2 A2
3Tt olof whal At 7 JdZHEE B AZ
71Ra)7F 0.5 um F =2 T2 A8 ol B3] vjs
Al A& = A

ZAYHASETH A+ A, B A= 4
oA BEF 1,4, 8, 1272 Al7to] 23 e
ZUHE 2426.%“4. D%X% o] =7} 3=
govl 1 % F Wage] 240 4

DA 3
ir%t
L |m 2 ox

=

l

7191 159} 47| A= Machined®} SLA
/‘1“ Machined®} SLA, RBM 3ol A4 2 i
Ji Apol& Kol AZ FHoA e = HF
ot
:rL«] EDSE o|&3 & A&
ZAdu)Z AlAL] A C, O, Ca, PEAT}
At} EDSellA] A%&% Cas} P k& o] 43}
oA S-UZHNE AW 2F 599 7]
599 Ca/P ratio® 73t Ca/P ratio®]
Sl A ZdM AEERe WstE F353) &
AR elt}. o3k A2= SLA, RBM 929 E
chined AZAHE HT} B &4 71#) et 2
dgro] dojutal gith= A= o m|gitt
H JENEE Fotd =7 dHde] HEs)
AAH Holup A 7x0] #EA = =
E Afo]df v 3l Fo] wAHG
éﬁrEQ‘ 7‘4@_‘} 9 74%7

o0, m°\'
e o
o) F”1°
SL

|

X,

™
1o

0

-

=
X

rr

N
N
o

J

o g <

g

oft N, %O rE o 2 oY

o?c,z
e 8

Al

g
Jo
D

O;(_)‘

4 X oo
() me e

wn %

g m
0 g

s3]

= 2

ks

mm

1m

o p

o

L

O

0%

oX

1o

_)\ﬂ

o N

e oo o &R
o
e
2
jgl

oo

o
rir
&
o0
fol
ot
Polo
i
L9
Y
iy ot
i
i
f
Q0

re

- R

(R}
_>:l_|‘



vz B

HA A7 AA F7he 2FAE] E5S
7 A7 23 JERE] HEI FA 5 24
It HuEn gith. B AFdAes 7B A
o] Machined, SLA, RBM ¢ ZHAEZ nj2]3}o] 1, 4,
8, 127 T XAFYASIA 9 ZATHo7 AF
stal EDSE ol &3t A 7|7t ¥ & AR 4
Ca/P ratio®] ®IstE A3t & I H e &
Aeta thea 22 AEs AUtk
1. Z-YUZHE HEE9 oA 72t dFHE 3H

o] gt ko] 7F §llet

2. & 9A e vl 15 4594 SLA7E
8Fo A= SLA® RBMe] Machined Y ZHE B
o frolstAl =2 #he BATHp<0.05).

3. EDSE ©| &3t & A9] A 0lA Az A=

ZElon I A

H)&-2 43 skith

2 o wabA 7 T R

T bl frel gt Aol 7t dle
= T}, 8Fl M=

frol gt

1,4, 8F9 12
H(p0.05) 1, 47lM = 2 =+ =
SLA, RBM dZHES} 7|&F 71
Aol 7k AATH(p<0.05).

5. 7F¢ AR £4S 712 RBM ¢

T BF
o] AP r= ZA A AAS BTt
6. 125 73 JJr Al o] FIaRdAAN Y e &2
Atele] AlRell= =4 m FAS] BA

=
o= FAS Holth, T3 AR FHS 7 o
HEE AY A 712 W] | ZFsk] 27
o] T Aol TS F= AR HRlt} o] =
Al ABRES T & W AFHE A= A
A8 AR S 7 AZHEL] ALgo] AFA
QA FHFo fEld oz A7 "t

81

il

rat

In2s

. Hayakawa T, Kiba H, Yasuda S, Yamamoto

H, Nemoto K. A histologic and histomor-
phometric evaluation of two type of retrieved

human titanium implants. Int J Periodontics
Restorative Dent 2002:22:164-71.

. Lazzara RJ, Testori T, Trisi P, Porter

SS, Weinstein RL. A human histologic
analysis of Osseotite and machined surfaces
using implants with 2 opposing surfaces.

Int J Periodontics Restorative Dent
1999:19:117-29.

. London R, Roberts F, Baker D, Rohrer M,

O Neal R. Histologic comparison of a
thermal dual-etched implant surface to ma-
chined, TPS, and HA surfaces: bone con-
tact in vivo in rabbits. Int J Oral Maxillofac
Implants 2002;17:369-76.

. Jo IH, Kim JY, Park SS, Park JS, Lim HS.

The study of implant surround tissue re-
sponse of mouse with ossteoporosis to
induct ovary ressection. J Korean Acad
Prothodont 1998:;36:183-98.

. Chehrouri B, McDonnell D, Brunette D. The

effects of micromachined surfaces on for-
mation of bone-like tissue on subcutaneous
implants as accessed by radiography and

computer image processing. J Biomed
Mater Res 1997:37:139-51.

. Kang BS, Cho IH. The histomorphologic

analysis and stabilization of two implant
to differ surface roughness. J korean
academy of oral & maxillofacial implantology
2001:1:42-69.

. Jang KS, Kim DS. Avana The analysis of

surface treatment in Avana implant. J ko-
rean dentist association 2000:38:956-60.

. Jo DH, Lim JH. The study of surface

roughness and early stabilization of sev-
eral implant. J korean acad of stomatog func



10

11.

12.

13.

14.

15.

16.

occ 2000:3:197-210.

Buser B, Schenk RK, Steinmann S,
Fiorellini JP, Fox CH, Stich H. Influence
of surface characteristics on bone integration
of titanium implants: a histomorphomet-
ric study in miniature pigs. J Biomed
Master Res 1991;25:889-902.

. Carsson L, Rostlund T,Albreksson B,

Albrektsson T. Removal torque for polished
and rough titanium implants. Int J Oral
Maxillofac Implants 1988:3:21-4.
Degidi M, Petrone G, lezzi G, Piattelli A.
Bone contact around acid-etched im-
plants: A histological and histomorpho-
metrical evaluation of two human-re-
trieved implants. J Oral Implantol
2003:29:13-8.

Wennerberg A, Ektessabi A, Albrektsson
T, Johansson C, Andersson B. A 1-year fol-
low-up of implants of differing surface
roughness placed in rabbit bone. Int J Oral
Maxillofac Implants 1997:12:486-94.
Wennerberg A, Hallgren C, Johansson
C, Danelli S. A histomorphometric eval-
uation of screw-shaped implants each
prepared with two surface roughness.
Clin Oral Implant Res 1998:9:11-9,
Marinho V, Celletti R, Bracchetti G,
Petrone G, Minkin C, Piattelli A. Sandbla-
sted and acid etched dental implants: A his-
tologic study in rats. Int J Maxillofac
Implants 2003;18:75-81.

Mueller WD, Gross U, Fritz T. Evaluation
of the interface between bone and titani-
um surface being blasted by aluminium ox-
ide or bioceramic particles. Clin Oral
Implants Res 2003:;14:349-56.
Abrahamsson I, Zitzmann N, Berglundh T,
Wennerberg A, Lindhe J. Bone and soft tis-
sue integration to titanium implants with
different surface topography: An experi-

82

17.

18

19.

20.

21

22.

23.

24.

mental study in the dog. Int J Oral
Maxillofac Implants 2001:16:323-32.

Kim YH, Koak JY, Chang IT, Wennerberg
A, Heo SJ. A histomorphometric analysis
of the effects of various surface treat-
ment methods on osseointegration. Int J
Oral Maxillofac Implants 2003;18:349-56.

. Oh TJ, Yoon J, Meraw SJ, Giannobile WV,

Wang HL. Healing and osseointegration of
submerged microtextured oral implants.
Clin Oral Implants Res 2003:14:643-50.
Bowers K, Keller J, Randolph B, Wick D,
Michaels C. Optimization of surface mi-
cromorphology for enhanced osteoblast
response in vitro. Int J Oral Maxillofac
Implants 1992:7;302-10.

Martin J, Schwartz Z, Hummert T. Effect
of titanium surface roughness on prolif-
eration, differentiation, and protein syn-
thesis of human osteoblast-like cells. J
Biomed Mater Res 1995;29:389-401.

.Novaes AB, Souza S, Oliveira PT.

Histomorphometric analysis of the bone-
implant contact obtained with 4 different
implant surface treatments placed side by
side in the dog mandible. Int J Oral
Maxillofac Implants 2002:17:377-83.
Vernino A, Kohles S, Holt R Jr, Lee HM,
Caudill R, Kenealy J. Dual-etched implants
loaded after 1- and 2-month healing pe-
riods: A histologic comparison in baboons.
Int J Perio Rest Dent 2002:22(4):399-407.
Larsson C, Thomsen P, Lausmaa J,
Rodahl M, Kasemo B, Eriksson L. Bone re-
sponse to surface-modified titanium im-
plants: Studies on electropolished im-
plants with different oxide thickness and
morphology. Biomaterials 1994;15:1062-
4.

Wennerberg A, Albrektsson T, Andersson
B. Bone tissue response to commercially



25.

26.

pure titanium implants blasted with fine
and coarse particles of aluminum oxide. Int
J Oral Maxillofac Implants 1996;11:38-45.
Wennerberg A, Albrektsson T, Johansson
C, Andersson B. Experimental study of
turned and grit-blasted screw-shaped im-
plants with special emphasis on effects of
blasting material and surface topogra-
phy. Biomaterials 1996;17:15-22.

Bjursten L, Emanuelsson L, Ericson L,
Thomsen P, Lausmaa J, Mattson L, et al.
A new method for ultrastuctural studies
of the intact tissue-metal interface.

27.

28.

Biomaterials 1990;11:596-601.

Hansson H, Albrektsson T, Branemark P.
Structural aspects of the interface be-
tween tissue and titanium implants. J
Prosthet Dent 1983;50:108-14.

Rocci A, Martignoni M, Burgos PM,
Gottlow J, Sennerby L. Histology of re-
trieved immediately and early loaded ox-
idized implants: Light microscopic ob-
servations after 5 to 9 months of loading

in the posterior mandible. Clin Implant Dent
Relat Res 2003;5:88-98.

Reprint request to:

In-Ho Cho, D.D.S.,M.S.D.,Ph.D.
Department of Prosthodontics, College of Dentistry, Dankook Univ.

7-1, Shinbu-Dong, Chunan, Chungnam, 330-716, Korea

cho8511@dku.edu

83



ABSTRACT

ON THE BONE TISSUE REACTION TO IMPLANTS WITH
DIFFERENT SURFACE TREATMENT METHODS

Yong-Jae Kim, 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

Statement of problem: Implant surface characteristics plays an important role in clinical suc-
cess and many studies have been made for improvement of success by changing surface rough-
ness.

Purpose: Appropriate increase of surface roughness increases the activity of osteoblast and enhance
contact and retention between bone and implant.

Material and method- Machined, SLA and RBM surface implants, which are the most com-
monly used implants were implanted into the tibia of rabbits and after 1 week, 4 weeks, 8 weeks
and 12 weeks there were histologic and histomorphometric analysis and study for bone gradient
and change of Ca/P ratio using EDS(Energy Dispersive X-ray Spectroscope).

Results: Comparison of bone-implant contact showed no significant difference among each implant.
In comparison of bone area rates, SLA showed higher value with significant difference at 1 week
and 4 weeks, and SLA and RBM at 8 weeks than Machined implant (p<0.05).

In analysis of bone constituents with EDS, titanium was specifically detected in new bones and
the rates were constant by surface treatment method or period. In case of Ca/P ratio, according
to surface treatment method, each group showed significant difference. Lots of old bone fragments
produced during implantation remained on the rough surface of RBM implant surface and each
group showed histological finding with active synthesis of collagen fibers until 12 weeks.

In transmission electronic microscopic examination of sample slice after elapse of twelve
weeks, tens nm of borderline (lamina limitans like dense line)was seen to contact the bone, on
the interface between bone and implant.

Conclusion: SLA and RBM implant with rough surface shows better histomorphometrical result
and the trend of prolonged bone formation and maturation in comparison with Machined
implant. In addition, implant with rough surface seems to be helpful in early stage bone formation
due to remaining of old bone fragments produced in implantation. From the results above, it is
considered to be better to use implant with rough surface in implantation.

Key words : Surface roughness, Energy dispersive X-ray spectroscope, Transmission electronic micro-
scope
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