CHEMR|IZ= HBIS|A| - Vol, 33, No, 4, 2003

RISEIES| BRZET} SF| Al B

HMp -6 o - ol - A

Ho|oefi Al et Az atefa

. ME

)3 JEFEE elojelro] Az sAgle]
AzAQ 3 A4 Aske T8 ide] =
o) Ad 3060 o] ALX|oLE AR A
F2 o g o] HL-HT, EAE R F
ol X5 & Bob Ao ¥ AT S
& Bolx Jrpy, JFd Feye] o g B
B9 FAFX e A9 14 BHER 38
& 4= A ol A & e 71FHe |
o] 7hAF §HA AnAERl RN E & 98E
R =2l

o8 714 JEFHEF FH SUZ AP Y
PEBETL 7P o AQ] A2 AR HIUL 7HE
o) ARg-w, F3ke] AHF A FEHAE Y37
A3te] YA e JEHRET T2 AMEH TP,
A HES A8 FUA &5 ElolekEoe] 270
T2 ARHAT o)A R EA ) HA| ukeEE
), 3719 $23 A& W 50-100AF79) 4
3jukg AP0 JEJET}L FdA A2
o o] At3}eto] WEALE A5ty FAishe] ek
Az EeiolA Hol AH-& FX3H Eo, g

oJEly USTUENA 8T o] YFHE Al 7}
2 w3 AR 2 delEdA 3 glov, Ex
23} JEFEY AH A HEo0] A YETUE BH
oA dofike Hol ot T2 Ay ¢ 4
e £5H W 2xo THAMEY, Wy
5ol whel wi$- Tl JeRd & giopie,

AEAE] 4TI FFFE YN e
o] 27| 14 o] Y42, AlbrektssonF(1981)V2
UEAES] 27] A FIL vXE 842 IF
e A ARHA, dEHES URQ), B AF,
A 7919 23 A, 7= 71E, ¥ty AE5E
v} 271303L 919 671 8 4F A 53] 9
EUE 39 2R ARAJo] oulgt st ut
g} IA 299 & vk SHh b JEHE
B FREE 2A))E F88 9 31
A Hed), o]y S4%e] JEUE ¥ ¥
Abz} elolelguta} 230 AJEAALolo| A Yo
7] diio)th, Buser$(1991)192 B9 Aeg 3
AR JZPES} HHE AR e AYE
&5 EpolElg At S UES v wEHe W, &
W Mg 3 AN JSAEN FYA) ¢
F9itha B sk},

DA AR E o, LI FUHET 27)F PiA] A8 cista Ao)e A3t d, 99

E-mail : yherr@khu ac kr

W E:130-702



np_jn‘
h)
2{_1'
)
do
oh
2
%
%
=5
rd

o o %
S
=
~N

RAjshe Py el YA
R o] 01843

FR9| 88 F2E WskA7IA]
Al

_gmlmr

&0
Kl

o rir

kv
2,

~

Aol = dFnlE Aol = §abEo]
. oju) Felgfok & AL Fro] Wsld Y=
M= BHE Mshr] o)He JEVET} 7k
o] BETHH FFAPE A2 HEA Ak 419
T YA FFukgol doluke AE X 5
k= FHolth?, Warrens(2002)'9-& Elo]elg T}
&ALl = YAtE BAL] BWE AAA & 9E
AEES 2|3 Fof FAalo] A girka B s}
Ak GAE BAAA BEs AL sk W
A BAF 4] 27), BAF ARE, BARI o 2 RE] ¢
EE BH7AY A5l o Fuzr gt
A g AP0, 2 BAL kY] SR E 4
o] glth= ke Buw ek,
Wennerberg5(1998)2-& 25ume] §3+ A71= 7z}
Zb 4R SAlo| =8} Elo|ERR Tho| APl ER
AR BHE AAA 3 JEAEA FUS %
o] 23} YEHE HEo] YofidriaL s}, w3k &
AR YAkel 27171 F71gl wet BHzErt 5
7¥ehe, o]87) Z715 B 25| wet FSgE
HES= deRivia vy, 27171 2442} 25um, 75
um, 250umQ] GF0F SAR|= JRE BARSl B
He ALA & JSIE FHS gPfo g Fi} I
HE HEYS ol A} 75um GF0|F SAlol=
YAE BAVste] BHE AZA 3 JEvE B0
A 71 e F3t QEUE HES Helvkar st}

%0,
2 1

Rm
do

O

I, &A= X B
1. eiEA=

UEIEE AH 3.4mm 4o] 6mme] 5= EOJE}

718

¥ A2hd dZ¢E (Implantium®, Den- tium Co,

Korea), EFOJEHT Tho] Ao & 45um 2 HAFSH B
YEEE (Implantium®, Den- tium Co, Korea) 2 E}0]
EHE tholSAR) = 100mE EARE B JEHE
(Implantium®, Den- tium Co, Korea)Z A8} 2+
2] IEVE FHTR 545 4] 93ld &
R e} Aejste] FARAAFEN] 7 o 2 $HaEk i)

2. ggsE

A% 15299 &4 w23 2nfe] 8 AR
Fa 4% 159 S S Hs] Y3l o
FA}LE(Mighty Dog, Frisies Co, USA)E 39132, 1o
2] A A7)17FERe A R (= e, e AR
FY, FHE Bl ¥ dANA FFEA &
F AIFEE et S8k AEpeto)al 2cc(dt
38t IS, I E 3Y T 2% ERE
A gHo 2 13U7F 4 29 A F sk

3. g

1) 82 2A1te ¥

Zd9 (Virvac, France)& <554 22138ty
o} 250 2AGEE o] 83t HAXG FA A
AAAEE AABIL 1: 80,000 dFu|Z o] Ed}
d 2 % YE7RIGEHFR, =S e F,
A 1, 2,3, 4 ATAE LE5HA}E- Fhejo] =u)
& o] &3l o7 F- A &) ATl X z2F o
£4o] 7HA] g ZA2HA BA F iR E

Bz a7 Sste] F44d AR FRbasich

2) YEEES Ay

xo} A 7hY Fol| FH ZFEFGE Shf
297} X222 AR AL A3 g
D3t Aalnky 3 5, ASHEE AP 7Y
1: 80,000 d) T Z o] T3 2 % 2 =F11E A&
uhH kil A x]e] A HNA A 1o)X e] LAHA}
A AZ2ZANE 3t AFHerS Ptk A
o] YAIHAA A 1R} ZAATA Y FHE 4

(@

2



2831 7zt F& 2T AR 30, 5 LTAR
o 379 YESHES AYP3AT S BT FH
3.4mm Zo] 6mme] £ ElolERF B JES
E Elo|Ely tho] 2 Ao B 45 2 BAS B U E
FE 2 Bl Tho|SAL| T 100mE BAME B
A JBIES 747 Y ARk

3) ZzjFH| | HY

AYFES YBFUE A] 47, 12575 47 3
ANZTE EYE-E AU FABIRL0.1M Q14 &
Zgdd E3E 2.5% SFELZ LTSI =E AT
We B3l AFILAYsI SPAFT. JEFETH
FHYCE 222 AAT F TY AR 1797
271 nAskeh 1Y 22 HEIRES R A
st AE YEHEY AFH-E TR 3
o] YA wgro 2 Akt & Hematoxylin-Eosin
stain -0l 397+ A=A GHE AL 4T
A 70% olehgol] 39, 100% k&l 3%, AU
B, 95% AEREo) 39, 100% ol ghgof 1] A
2 g3 1 & Osteo-Bed Bone Embedding
Media(Polyscience, Inc., USA) ¢] Osteo-Bed resin
solution ©. 2 647}, Osteo- Bed resin solution-catalyst
mixof] 647 AFAA Zofstch 2olgk 2= 37
T ErerldA 3Uzt A3A7ILL, Hsteka 2%e] A
& 3 wskn, e A2 AU Crysal -
tter, Maruto, Japan)& S00um F7AZ & F,
Exakt(Norderstedt, Germany)E ©]8-3ta] & 77
7} 10m7} H 52 dviste] HHE A2t Az
B AR JA) A0 2 AASHL EAHAT,

. A%

1, FAIAL B0 &M
Az oewo s B Ae2)e JEdE g
AR A A 27 (X800 AR TheT} 2,

1) &4 E[O[Ely HAIH JERE
ASVE 7}3A] A, GATH ke 2 s
F8la Qs Y& S} §4lo] B fArkFigure 1-a),

719

2) EJO|Elg CIO|SA|E 45m 2 EARSHEH YE
2=
e 948 9 3233 F3 717 B A H
of 9lon, o] QJrHEC] M &2 72 ¥]o] macro-rough-
ness$} micro-roughness7} £ € A3 EHo| e}
WrHFigure 1-b),

3) EJOjEts CJO|2A0|E 100mE EARH B3 Q]
ERUE
o] dlo FAE e Yy 2 BAY FH
{717 AAH o2 B3 ujdg o] FL QoI R
H 257} 71 A veRgthFigure 1-¢),

2 =& AN

JZYE AN W} 3T R ire] 47
A% F 4539k 1279 5L FATL LA

1) &4 E[OEls HAH QIERHE &N

(1) AYF 47 24

JAEYE AA 8 FolA e 4 1/359]
oMt Z3} AH W& F97F 45 BEEHIL,
oM E FHe HEFo] Ao HolA skt
(Figure 2-a), YEUE BHo| Fo| Y HE3h=
£-917} ul9- A ArkFigure 4-a).

@ Ag%F 1257 a4

47 27000 vsho] YEBES] ZEW ohf2} 2
BoME B o] 7 YEUE FEo] YA
(Figure 3-2), 2&F RO ZHE] A Ro] FAJ=|o]
& 2FFo] oo, AR jio) uldte] VAR
QB o W oko] 23 YEHE HFo| UM
THKFigure 5-a),

2) EfolEts COIRAIOIE 45m2 B! BE 245
2= 2
M) HYF 47 22
&4 Elojeky A JEUE 4 27% vla
a1 o, YEAE SN O Be o] T 4B



IE F2o] ITkFigure 2b), LA B oE
WO oko] I3} QIEYE HEo] HYrKFigure 4-b).

e 4] EF JEUE HSo0] HrKFigure 3-b),
VAT Wiite] oo AFF 2 AY4 A

3) EOJEtE TIOISAIOIS 100m 2 EARSH BE 9|
ERCE

() AgF 453 24

T EPlERE A YEUE Y 243 v)w
3RS W, VAR uiRoll A o B okl F3 &g
E HZo| A3t} L2} Elolels ol Ao = 45um
T AR RN JEUE 4] Add) vshd o e
& S-YEDE HE-S B QuhFigure 2, Figure 4),

@ H¥%F 125 24

LR R LAk e R oA o] B o]
I JEHE HHo| g AtHFigure 3¢), 3 LAFA
Yol Z-gEeE o] Eolekr tholSAle]
E45mE AR R S UE 4§ A7) sty
] A A YePdtHFigure 5-¢).

v, &2 A O

o AN BHZREI} AMZE O& 3%R9 ¢
ZHEEZ gste] T3S vl A} eolely
o] Aol = YAIE BALGE BH AEIET} &4
ElolEly AAMH UZFE) vlste] o Be 99
3 AEUE HEE BT, EojElgF to| Ao
T 45mE EAFS R 71 Be ko] 3 ¢
ZYE F22 vk A o AL B, 4=
TE BE Fejrt 237 JEAEA o)) ZH WS
QIS WA Aol WA F Busers
(19192 <=4 Efo|Eby AAtHo) vldte] B E S
AZA g JEHE FHA TIA 5ol ¢ w

23 $5aca senh B e o) T3t 9

720

FHE A7) Y8k BHE A = o
WHEo] ARSI, 32 9 Sl sl
E UAE BAREE W o] A k= Qlt). Gotfredson
(1995 Bo|Ehr YAIR EAlsle] ZHE A
A 3 JASHENA 5 ElolelgE A S
Eof vjgte] ] @2 #37 JEHE H&2L HATH
3L B, AR A" St o 2 AgRS vhet
ok sk,

ol A NME AF7HA] 9] Be AT Fije B
UsHAl, EfolERg Tho] &AL = A2 BAVe B
A ¢4 Efeebs HAHo Bjsle] o Be ok
9 JEUE HEL Rtk 28y ZHzE9)
aol o] wreh 3} AEHE HEFo] Waly] wjio
Hujo] F7 JZSHE H2E 47 93 o]3H
BHZEZA i o Eo] A7|HYT, BT FHEE
Eum T E BHENE o, 7P ol Bz
=7t o= ARQTME golRy] 943 e At
AT 22 2 Wennerberg5(1996)2L THZT
o AEE AR TFEIbY R A ARTE
0.5-1.0um, T =] AAZ|E 1-2um, Y¥HEQ A
A71E 2-3mepal FL3IA I, thE dFdM e
T EHZET} LomE T & 3$-o) Adga Ao
3}99 T}, Hallgren'$(1998)20& &5n)5 240 = 4]
A2 FARI EHE AAA 3 B dSDE A
B BHREE 243 49, o5 oy F2bd
o] 2% 0.96m S, 25um 7)) YR E BAVS T
H ASHBENME 1. 22m P, 75um 379 A2
AN B9 AEHEGME 1.43mA2H, 250um
719 YRR EARE B JETE A= 2, 20um
2 veRgTiaL skt A& 18 E B8 e
23 A A, JEUE A & 125 27 274
oA 75um Z71¢] YAZ EAMSH W JETET}
25um F71u 250um F719] YA BARE W I
YERT U B2 ko] JEFHE F H4&L vyr
I BT I ol diske] BHizEe Wil B
Aol R e} T2 s18hA Ao Je F7) g E
o2t 33Tt Boyan§(1996)P% 1 o] ths)
BHRE] ¥syl Buo] oig Al X whs-o] W3lE
7EA 7] diFol gk 9, Rk ARl 7k

o
N
ey
>
0%
T o



AE7} o gl B-A8HA Hol Hold Jez 2wy
o o] 2 ¢I3) FRAM X7} F71gkcar slgich

WA EAXEE AURA F7HA171E 28]
7 AESUE FHEF £AHHA 93 Frh= oy
By Qlupia & gHz vyl 71848 e
2R Elolehly o} &9 FE7t F7ehe, Bk g
BAE0] 233 A& Hol F3 JEYEHE
& dhfgteta et 250um 3719 QAR AL
9 JJEZ e BRI} §AMS Eolehy Bt
& HES YETENA, ElojElr ol0] F8] 5o
=YL WEidtie A7 AR o8 T
Ao g F RS BHAE & FHEEI} ¢
1.5-2.0um8] YEHE N g0 7HF E34T o
H AR E 100um YAE BASH XHY v s}
A& o, 45um YAZ BAVSE BN AR} 71
FL& AL FAY F U

ol AFel A= VAR Ujiol Blete] LMY 9]
Fod Bl e o] FYPAL BT} ol UF
HE 2APA Q& Be F2 o] A3 AH-H7)
A 1259 Af7)bo] UR &L 717Hd-& <fwidt
o & & Qi) JEUES] AGHA S AR
Y YEHEY A AY F A F yg
2 SoA A Y AAol AFEHE), A
Sl VA B A3 HH EAAE )
o g 7HEAA At o]#3k Aol YETE
£ Agshd sk g o3 S 7R L
o] AYH YSUE T AHE A
Ao}, ojuls AEVES} F23 o] REHA o
& A AE F gloh AR7IRE Feke) 2] 2
S A REE VAR EEoA 2H Q] F3fe
HEo] gl I Fo 2 APA @t w2
27 A3 Ao 2 F &3 ok s Imm A
T 99 71AIAQ &3 dsiM AgET 1mm
o]F9] T2 A FxFoleki & 47} 3l
o}, AESHET}F 27 3-8 ] Fa FAaHE< A
FHEE ARA =HH EFo] Holxz| o8 YA H
L ojFlo] ThA] M4 7HEE PAsHIET MR
g 7hEo] Fof| 7] FX4 7HE e /S ¥
o e F2Ao R gHdtt S48 e EF2

721

2] AN AP A3}, D38 AFE3) HH L AR
WA RFETED, AZEo] A A F- EE AW
A A7t AEEHIL Y S2F0] YEHUE B
A e FEFE o] FUE 9 715E AR
1=

ol AN E 434717 12747 HT5HY
S o), A 25 JSPE 55 AR AT el B
el P A0 R FR Ao AEFIH= B9} S7)8)
= 7A%E WA 571 sldinh 43 A E ot
o9 s A2 o] FEjrh Vet o U AlIZE At
w2t AR FAFE] A2 AU Ay F
127 2AGAME Fx 0] Bol Axizon A
9 &AL B F gAY} £33 5 elo] by A4t
A JEHEANNE A F 12537 AP0 B
T F-UEUE AHNAM ¥l FIHE wo] #F
& 7 sk ok 123 S JERE HE
& 3P7lele F8 AJgto] olYea Atz ET) 11
eiuh A9 F 439 2] T 1259 23] 2708 v
2GRS o, Elo]ElE tho] &AL = 45um 2 FARSH
B YEUENAN 3 JSUE HE2F /M B
& Aol & HATh o|2M BHE AZA FozA
PEIEY AF{717He Y & I AT USS
Eaali=i

o AL Eal 45um=E A FHZR T A Al
&3 23 YEVE HEo| dojta 1 o ust
o< AT & ATk Yo B JEHE FHE A
A k= A AE BARBRE wbE el o
9, dE 59 e E Fhe] BAATE WY
ot HEE o] &5 Wy T8 £ vE sy
T5 B3 AAA 3 UEHE A o= A x e
S JEVEHES Holerlol tigt Ago] A
olojziol & Aojr}. o2y B 243 3 Y=
YEY Af 9 ¥ B2 e FYUSUE HEL A
7] 3} 71 ol A AETE B Azl gt
A9 o] g ool & Ao g AlgHrt,

V. EE

A 1529 8 34 ¥4 2vlele] #e-& &7



A5 AR BA F G4 e} FAL H9
2% 3 4mm o] 6mme] £ Eolehy WA ¢
ZPE, Bolehr ol S Aol dsm 2 B EH
AEBE 9 Eo]Ehy Tl $AL] = 100 2. FALEH
2 JEAES AP JEUE 4Y 439
12530 22} SPAAA W DE] R AL,
ZH84A BAS o] the Tt g AL A

ﬂ

[o}

1

|
i)
2

1 JERE 49 439 12759 24 &4 Hol
EFg BAMR QIERE | B]3te] Blo]ehy Tio]
SAolER BAR BY B AN O BE
o] 28] Yotk

2. Ehol ek TSI = dsn EAE B 9]
Zee7] ejolehy Thol 2 Ak] = 100m = A4}
FED AP ulste] 47, 1250 42t 2
8ol oS wekh

3, Ak Ao et FEPHEE ERRE 4
#glo] Z7hstech

4, BT ARRle] YA WRe) wlshe] 1
AP 930l o B k) Z§3o] Aofstrh

AgA o g elo|ebg To|RA o = 45um 2 HA}
3t} FAE BHZR TN FUZTE HEo| 71
B

VI, #323

1. Albrektsson, T., Branemark, P-I,, Hansson, H-A,,
and Lindstorm, J. : Osseointegrated Titanjum
Implants. Requirements for ensur- ing a long-
lasting direct bone-to-implant anchorage in man,
Acta, Orthop. Scand., 52 155-170, 1981,

2. Meffert, R, M., Block, M, S,, and Kent, J, N, :
What is osseointegration? Int, J. Perio,
Restorative, Dent,. 4 : 9-21, 1987,

3. Branemark, P-1, : Osseointegration and its exper-
imental background, J, Prosthet. Dent., 50 : 399-
410, 1983,

4, Adell, R,, Lekholm, U,, Rockler, B,, and

722

5.

0.

10,

11,

12,

13,

14,

Brinemark, P-I. : A 15-year study of osseointe-
grated impalnts in the treatment of the edentu-
lous jaw, Int. ], Oral, Surg,, 10(6) : 387-416,
1981,

Misch, C. E. : Contemporary Implant denti- stry,
Mosby Co, pp3-17. 1993.

Adell, R. : Clinical results of osseointegrated
impalnts supporting fixed prosthesis in edentu-
lous jaws, J. Prosthet, Dent,, 50 : 251-270, 1987,

.Hobo, §., Ichida, E., and Garcia, L, T. :

Osseointegration and Occlusal Rehabilita- tion,
Quintessence Co., pp21-32, 1989,

. Albrektsson, T, : Direct bone anchorage of den-

tal implants, J. Prosthet, Dent., 50 @ 255-201,
1983,

.Kasemo, B, : Biocompatibility of titanium

implants: Surface science aspects, J. Pro- sthet,
Dent,, 49 : 832-837, 1983.

Parr, G, R,, Gardner, L, K, and Toth, R, W, :
Titanium : The mystery metal of implant den-
tistry, Dental materials aspects, ]. Pro- sthet,
Dent,, 54 : 410-413, 1985,

Brinemark, P-I, Zarb, G, A., and Albrek- sson,
T. . Tissue integrated prosthesis,
Osseointegration in clinical dentistry, Chicago :
Quintessence Publishing Co., Inc., 1985,
Gottlander, M., and Albrektsson, T.
Histomorphometric studies of hydroxylapa- tite-
coated and uncoated CP titanium threaded
implants in bone, Int, J. Oral, Maxillofac.
Implants., 6 ; 399-404, 1991,

Gottlander, M,, and Albrektsson, T, @ A
Histomorphometric study of unthreaded hy-
droxyapatite coated and titanium coated
implants in rabbit bone, Int. J. Oral. Max- illo-
fac, Implants,, 7 : 485490, 1992,

Wennerberg, A., Ektessabi, A, Albrektsson, T.,
Johansson, C., and Andersson, B, @ A 1-year fol-

low-up of implants of differing surface rough-



16,

17.

18,

19.

20,

21,

22,

ness placed in rabbit bone, Int, J, Oral,
Maxillofac, Tmplant,, 12 ; 486- 494, 1997,

.Adell, R,, Ericksson, B., Lekholm., U,

Brdnemark, P-I., and Jemt, T, ® A long-term fol-
low-up study of osseointegrated implants in the
treatment of totally edentulous jaws, Int, J, Oral,
Maxillofac, Implants,, 5 @ 347- 359, 1990,

Buser, D., Warrer, K., Karring, T., and Stich, H. :
Titanium implants with a true period- ontal liga-
ment ; An alternative to osseoin- tegrated
implants ? Int, J. Oral, Maxillofac, Implants,, 5 :
113-116, 1990,

Steinemann, S,C, : The properties of titanium,
Oral implantology, Basics-ITI hollow cylin- der :
37-58, 1991,

Bowers, K.T,, Keller, J.C., and Michaels, CM. :
Optimization of surface micromor- phology for
enhanced osteoblast responses in vitro, Int, J,
Oral, Maxillofac, Implants,, 7 ; 302-310, 1992,
Warren, B.S., Felton, D.A_, and Cooper, LF, 1 A
retrospective radiographic analysis of bone loss
following placement TiO: Grit- blasted implants
in the posterior Mx. and Mn. Int, J, Oral,
Maxillofac, Implants., 17 ; 399-404, 2002,
Sykaras, N, lacopino, A. M., and Woody, R. D,
: Implant materials, designs and surface topogra-
phies: Their effect on osseointe- gration, Int. J,
Oral, Maxillofac, Implants., 15 ; 675-690, 2000,
Wennerberg, A., Hallgren, C., and Johansson, C.
: A histomorphometric evaluation of serew
shaped implants each prepared with two surtace
roughnesss, Clin Oral Implants Res,, 1998 9:11-
19,

Wennerberg, A., Albrektsson, T., Johan- sson,
C., and Andersson, B. : Experimental study of
turned and grit-blasted screw- shaped implants
with special emphasis on effects of blasting
material and surface topography. Biomaterials.
1996 Jan ; 17(1) :15-22,

723

23,

24,

27.

28,

29,

30,

3L

Wennerberg, A, Albrektsson, T., and Lau- smaa,
J. : Torque and histomorphometric evaluation of
c.p. titanium screws blasted with 25- and 75-
microns-sized particles of Al203, J Biomed
Mater Res., 1996 Feb;30 (2):251-60,

Wennerberg, A., Albrektsson, T., and An- ders-
son, B. ! Bone tissue response to com- mercially
pure titanium implants blasted with fine and
coarse particles of aluminum oxide. Int. J. Oral.
Maxillofac, Implants., 11 : 3845, 1996,

. Ericksson, B,, Johansson, C,, and Norton, M, R, :

A histomorphometric evaluation of bone- to-
implant contact of machineprepared and rough-
ened titanium dental implants, Clin Oral
Implants Res., 1994 : 5 : 202-2006.

Ivanoff, C., Hallgren, C., and Wennerberg, A, :
Histologic evaluation of the bone in- tegration of
TiO2 blasted and turned titan- ium microim-
plants in humans, Clin Oral Implants Res._, 2001 :
121128-134,

Gotfredsen, K., Wennerberg, A., Johansson, C.,,
Skovgaard, L.T., and Hjorting-Hansen, E, :
Anchorage of TiO2-blasted, HA-coated, and
machined implants: an experimental study with
rabbits, J Biomed Mater Res,, 1995 Oct ; 29(10) :
1223-1231,

Boyan, B, D., Dean, D.D_, and Schwartz, Z. :
Role of material surfaces in regulating bine and
cartilage cell response, Biometerials,, 17 : 137-
1406,

Kirsch, A., and Donath, K, : Tierexperimen- tlle
untersuchungen zur bedeutung der mik- romor-
phologie von titanimplantatober flachen,
Fortschr Zahnarzl Implantol, 1984 ; 1: 35-40
Cooper, L, F., Whitson, S, W, and Felton, D.A, :
Formation of mineralizing osteoblast cultures on
machined, TiO2-blasted, plasma sprayed titani-
um surfaces, Int, J. Oral, Maxillofac, Implants._,
14 5 37-47, 1999,



32,

33.

34.

30.

37.

Carranza, F, A, and Newman, M, G, :
Glinkman's Clinical Periodontology. 8th ed,
Saunders, Philadelphia and London. pp. 61-83,
161-172, 185-203, 493-509, 1996,

Schnitman, P, A, Wohrle, P, S,, Rubenstein, E_,
Da Salva, J. D,, and Wang, N-H. @ Ten-year
results for Branemark impalnts immediately
loaded with fixed prosthesis at implant place-
ment. Int. J, Oral, Maxillofac. Implants., 12 ;
495-503, 1997.

Adell, R.,, Lekholm, U,, Grondahl, K,
Brinemark, P-I., Lindstrom, J., and Jacobsson,
M. : Reconstruction of severely resorbed edentu-
lous maxillae using osseointegrated fixtures in
immediate autogenous bone grafts. Int, J. Oral,
Maxillofac, Implants,, 5 : 233-246, 1990.

. Donath, K., and Breuner, G, A, : A method the

study of uncalcified bones and teeth with
attached soft tissue, J. Oral, Pathol,, 11 : 318-
326, 1982,

Carlsson, L., Rostlund, T., Albrektsson, B.,
Albrektsson, T., and Brdnemark, P-I,
Osseointegration of titanium implants, Acta,
Orthop, Scand,, 57 : 285-289, 1986,

David, A,, Eitenmuller, J., Muhr, G,, Ostermann,
P.A., Schildhauer, T A,, and Pommer, A, :
Mechanical and histological evaluation of
hydroxyapatite-coated, titan- iumcoated and grit-
blasted surfaces under weight-bearing condi-
tions. Arch Orthop Trauma Surg,, 1995 ; 114(2) :
112-8,

724

38.

39.

40,

41,

42,

43,

Feighan, J.E., Goldberg, V.M., Davy, D, Parr,
J.A., and Stevenson, S, : The influ- ence of sur-
face-blasting on the incorpora- tion of titanium-
alloy implants in a rabbit intramedullary model,
J. Bone Joint Surg. Am_, 1995 Sep ; 77(9) : 1380-
95,

Gotfredsen, K., Berglundh, T, and Lindhe, J, :
Anchorage of titanium implants with different
surface characteristics : an exper- imental study
in rabbits, Clin, Implant Dent, Relat, Res,, 2000 ;
2(3) : 120-8,

Johansson, C., and Albrektsson, T, : Integra- tion
of screw implants in the rabbit ; a 1-year follow-
up of removal torque of titanium implants, Int,
J. Oral, Maxillofac, Implants,, 2 : 69-75, 1987,
Hallgren, C., Sawase, T., Ortengren, U., and
Wennerberg, A. : Histomorphometric and
mechanical evaluation of the bone- tissue
response to implants prepared with different ori-
entation of surface topography. Clin. Implant
Dent. Relat. Res., 2001 ; 3(4) : 194-203.

Sanz, A,, Oyarzun, A, Farias, D,, and Diaz, I, :
Experimental study of bone re- sponse to a new
surface treatment of end- osseous titanium
implants. Implant Dent., 2001 ; 10(2) : 126-31,
Abrahamsson, 1., Zitzmann, N.U,, Bergl- undh,
T., Wennerberg, A., and Lindhe, J. : Bone and
soft tissue integration to ti- tanium implants with
different surface to- pography: an experimental
study in the dog. Int J Oral Maxillofac Implants,,
2001 May-Jun ; 16(3) : 323-32,



Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

AMEIRE &

Scanning electron microscopic views (X 800)

a, Pure titanium machined surface

b, Blasted surface with 45um TiO: particles

¢. Blasted surface with 100um TiO2 particles,

Histologic features at 4 weeks after implant installation (X 20)
a. Pure titanium machined surface

b. Blasted surface with 45um TiO: particles

c. Blasted surface with 100um TiO2 particles,

Histologic features at 12 weeks after implant installation (X 20)
a. Pure titanium machined surtace

b, Blasted surface with 45um TiOz2 particles

c. Blasted surface with 100um TiO2 particles,

Histologic features at 4 weeks after implant installation, (X 100)
a, Pure titanium machined surface

b. Blasted surface with 45um TiO: particles

¢, Blasted surface with 100um TiO2 particles,

Histologic features at 12 weeks after implant installation (X 100)
a. Pure titanium machined surface

b. Blasted surface with 45um TiO2 particles

c. Blasted surface with 100um TiO: particles,
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-Abstract-

Bone-to-Implant Contact according to the Surface
Roughness of the Implants

Kwi-Hyun Choi, Yeek Herr, Man-Sub Lee, Young-Hyuk Kwon

Department of Periodontology, College of Dentistry, Kyung Hee University

This study was performed to evaluate the difference of the bone-to-implant contact according to the surface
roughness of the implants, Two beagles were used in the experiment. Extraction of the all premolars was per-
formed in the mandible,

In 3 months of healing, screw-shaped pure titanium machined surface implants (Implantium®, Dentium Co,
Korea), implants blasted with 45um TiO2 particles, (Implantium®, Dentium Co, Korea) and implants blasted
with 100um TiOz2 particles, (Implantium®, Dentium Co, Korea) in diameter 3.4mm and length 6mm were
installed in the edentulous mandible.

Each dog was sacrificed at 4, 12 weeks after placement and then nondecalcified specimens were prepared

for histologic analysis,

The results of this study were as follows,

1. At 4, 12 weeks after the surgery, bone-to-implant contact in the surface blasted with TiOz particles was
higher than that in the pure titanium machined surface respectively.

2. Osseointegration in the surface blasted with 45um TiOz2 particles was more increased than that in the sur-
face blasted with 100um TiO:2 particles,

3. Bone-to-implant contact was increased with time independent of surface roughness,

4. Bone formation was in the outfolded area more than inside the threads independent of surface roughness,

From the above results, we were able to find the most bone-to-implant contact in 45um TiOz blasted implant,

Key words : Bone to implant contact surface roughness
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