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A7z R 23 Aste] AR TF LIHE T
T Ao dEsel uiad eolehy vfA
FHol miAsta, F4d FAslEY 2
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HERA SATERISA BRe A7 2e o
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N Ad Mz

D AEsE

g@3 g0 THES Bi 58 gty 93
o] A% 2kg W99 $4 71E 10vhe] 2 AHESHA
th 2Y2AL X357 Yt AgET =

J

TPALZ | ot UA 7}7¥ A3
ElolElg ufA A 8] #F] o] AR 27
L =L &Mé golr 7] 98ty AF
12kg LHS’M 4 44 6nE & AMEsl A Y
278 FAs7] 9t Al 1 s n¥AE
o] Ao}&i A 717 AEE T 171 2nte]
7} S AALR A3 AMgE Y, FF Al

gk AAll A A AT T A DG

1
B Ao A}% AFA wﬂ*‘xﬂ‘* A= o]
AHEE 3 F 1 =xd g
73 o] 4mm, 24017} 10mm¢<l A gejel uja
A(IMZ, Friedrichsfeld, Germany)Z 1271 Ah&
3=

% EEAANREAM A 1 ¥ad
o] $4k3}91 5] 4 (Osteogen, Stry-
AHE3F L, Al 2 Bl A] B F
*’“ A2 ’“45}" N F544 FHnY &

A (Hapset™, LIFECORE BIOMEDICAL, USA)
& Abg3in

B gdzo] Qe A4 VIE 2 4EE F
BAIA N8 A (long bone)g &l Fst
0% olste #Ast Agstdt WEHAL
AZES FAAZ, B4, 93 59 A& AA
480-640 wlol A& 7)) E3F BEg AAE
SR HTable 1).

Table 1. 85 E3f3H Hzy

1L AHAY Ao AL FH5 A8 € A%

V(A2 YE5n A7)

2% A A =
l

3BT 2 =27 A4 (480 - 640 micron )
!

4.2 3

1) 05N HCl(250mi/5g of bone), for 90min
1 2) Centrifugation (1,500rpm)
3) B 5
5 Atxel &% (pH 6.97HA])
i

6. Recentrifugation

gt (15-25kGy)

o] Az tha}o]
%‘OPEﬂ 4’3}04 Alﬁ °l

ol
i o
i3

2 o]
S ZA P Class @%O}Kﬂifﬂl o) &
ar Overlay Test® A 3]

ARERE MEE L9209 AR 2R

_"
ATCC, US At ¥EETE 1929 24 FA



TE =9 % 10% horse serum(Gibco, US.A))
2 #H YA (100unit/m) 3 ZEFHEwto]41(100
unit/ml), 783 fungizone(0.3ug/mb)°] £
¥ minimum essential medium(MEM:Gibco, U.
S.A)E o] g3t 103] AuldF AEo] ALE
sH Tt

AAE 95t YRTOEE AFolHE A3
T(L929) wHg wjFsled HES AL, 54 H
o2 AdgE d9(FA13mm x FAlmm)E
A uaregs e A7]9 T8 43R,
ForE ARy $AAZ BYF 2LE A
HAAZ o] gsle] e aAv|y d#s UE
AHo 7 ALEE T A7 60mme] Al
Z g}~ 8 ] %7 A (Nunc, Denmark)®l 1.25 x 10°
o] AEE ol 24A 75t vt dAAE
o] &3to] wikstdth WL AM ITE, F%
90%, 5%2] olabaleka 2 95%°] ¥719 21 &
SA8tE ) %7 (Precision,US.A)E ©] 4314
o 24A17Y wjkE 15% agar(Difco, US.A)-
BME & 3mE 5o AEZ 9o agargz g ¥
Aakal 19 el 0.01% neutral red & 48 F-of 4
MG A3 F agard Hloll AHE F3, thA
24R 745t v k3l i), vl oFo] i vl kg7
A% F9 AEE L= WA A
2 spebsinl A st A BEEHTH

o - )

=

1o
oo 2 By @ o2 MU e

o2

i
Ho
2

2. A4

e BRUES AE 2mm, A°] 5mme H2E
R AL &, 10 vkl $47FES] il
Astact. WAF 39, 157, 27, 47, 65 5
MeE FANA, 2 B9E L8 5x5mm
2719 FHL Yotk THES 10% T2

2) ElolEtE mjAA F99 z2Aukg #F

7t TEAY

Elo|ebg WA A7t Z4H2he] Zol4 Az sl 9
o] GA4E F9 £E 243 dkgas A4S
#BFaly) et U oA E S AlPssth 6
ohg] €4 A HE dE R oSl oF 10 AlE
olg] Zoj¢ AAE AABT F HEEE =54
At =28 Y& S o 1500rpme] EX2 ¥
)2 9229 4574 Zo| 10mm,A & 4mm¢]
FHE A oem ZHE0E EL B wAS 3
Fete 29 AT E YT SEE AF
5mme THE 712 FAsAh 449 79
of WjAA S AE & 27be FHdE 1 A
Zxlo] & PEARE AYAEFE AFs
(rehydration) A A d €3F 22(APT), F5
A A d@ g 1), BEF A F4F
A3 A FeA A EFAMET 2E
& zA~Y Az, duA FHle ol AR
Yo Fe A PRrFo s ar A% 4=
g =¥z S NFsAY FEF 1Y,
MY, 6719 Fol AFFES AN

k

U, Feten g 2 Axdn A 4

A% 1709, 3Y, 6719 F 2.5% glutaral-
dehyde in 0.1M cacodylate bufferol] & L7 s}
AL HANA, vl F9E 2E 10x 10
x 12mm37]¢] F8E dolch ST WAA
gtEo) slgatE BES 5mm Hol2 Adsty
Ao} R Ao LHFT.

7h BEAn B #F

R A H G 24N 7 EFAT AL o ELE 24
AzF AEA 7 T wte 2 Adsigith ddd
ABE §2L 397 Qe AL A3
31, ol 3} Spurr low viscosity 3" A (Poly-
science, F]3) ¢} 211 £, 4o 12 EFde
Z47b 12N A5 ANE AR f AL A
o A A48 Spurr mixtureZ 295 FH A
1, 70°Col A 8 WA 164178t A A AT A
& tholo} 2= HE 2 A48} 500um F7¢ o
o] ARg wE O-f AvZlE oF 10 WA
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20um 79} AHE BEUT HEolW AU
4oz Basg

W) F#AAEn % (TEM) #2

Uz 238 45 AAF dAA NN 2mm
o F9l9] 24& d4 dojuof EYIE
2 ©<3}a propylene oxide®Z *€]3te] Epon
8124 E |}t A A 7] (Supercut, Austria)
oA lume| F72 HHH-E A=3+4 toluidine
blueZ Mg & Fen|F o2 2GS 4
733ttt ol 2| HTERE BEE] A8
Z9PEH 7] (Nova, Sweden)ol A 80 WA 100nm
FAY A AE AF sl uranyl acetates}
lead citrate2 ©|F @M st FAHAEWH(JE
OL 1200EX, Japan)o.& ##st4rh

t}) FALAALE R A (SEM) #3

B A S GFE o] &3t AT Ac-
etone A& 3 & wto 2 Husr). 3]
7 #EAS 98 AL Fe E RS
S8 93] spurr E v} Diamond sawE ©]
£5te] A9 At HHE L Ak Al
% acetoneo] @7} resing ZHANA AAG H
Ao AxAAY. FAs] AxA7] % Bio-
Rad ¥ E-7] 9| 4] gold-palladium coatingd}+ SE
M(JEOL 840A,15KV)e.2 #23tat),

3) AYAE A
2z} ZojaAzol el T3 2 A

+ Ag

AGT, o} F AL Ae-A 2 A& dE2T, FF
o
=

A F4Eskl 84 B (osteogen)

lo
o,

385 =H(torque measurement)E A 33}
t}, 6Ncmol A 60Nem Ateld] S8 & 24 A7)
(BTGHY, Japan)& AH&3}4ith
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us) BREY, A2 G

WA E HFAER AAAE A
of glom, 1 % gl BF

q

b a® fo N oz 2
Ne
g
dL o
ek
o

So] ujgs
AES0] BREYT

2) 15 27

232 Boe guolE AES0) $ue ud
o} glom, 2 3 RS e GojEo I o
T AZSe AAA Uk

3 25 &A

Bol A ul A8 28 Fo] AR
2 Ho] 4 FAZ 243 34 AW §
o] HAHU AAEH @ gL YT
To] 3w TEFAE AT BIIUL

AR TAG AFLAE Bole #3538
Fee Ha glon, dFdM A3 Axs
= #EAHAT A E FA dHo] woiAH &
olle 2F AE7} HlEA Y 4T 7| F4]
g EoMa glon, EE AEn. dF &
oo E AdE gEAEe 283 4 2F

Gapo] BEHL,

5) 65 &7



Holal glen, IR FAHE AUZY FH
7h BEEA.

¥ Table 27 7t

Table 2. Results of Agar Overlay Cytotoxic Test

group ~Zone Lysis Rc?sponse C}{tg—
index | index | index | toxicity
Control 0 0 0/0 -
Silicone disc 0 0 0/0 -
Copper disc 3 5 3/5 severe
DFBP(EO gas)] 0 0 0/0 -
DFBP(Radiation) | 1 0 1/0 mild

3. EfolEhy vl A4 59 2 ukgo] B3 27
st At

D vtz Fdnm gy 24

oA FRle] ol AR AHEA &tz
T2 171 Foll w2 Ao A st EAlstE 2
aFgo vegen gRrES AH4d 4L
Z 2] A tk(Fig D). 3/0E § 2571 &3
& @4t RS B s o ge 2
o] dzzl o3 A} AAHFig. 2).

Osteogen2. 2 w214 FHE QYL 1714
o] A3 T 2AALANA i FFHAUE
osteogen YAES B F AeH, 2t YAEY]
FHI YAE Aol W (nidus of bone)E©l

4 olgith wal w2l A Fd
AE Fek ¢ AT
A w2 A

ARHE BRE B
o2 3xzo] Yol

(Fig.3). 370 o] Z35 52 &4

=2

Hol W HEo| FxA oz Ee gloy,
E5HE AT £ ARG (Figd)

wj A Fio] HAE ¥ & 371E 47dA
A At Bolole FHES ARY & AN,

HA & FHox ZxZo] dAgE AL &
T IR T Figh.

o] Az Fdol] DBPE ¥ & 171€ A7dA
= @e REo] xAo= YA FH e,
A FFE Fol THHUHFIg6). 67/1E T

Aot el de FERANAME 7l E(Gremode-
ling) #7434l 9+ Haversian Canal®] 2o|H &
I+ Z(arrow) ¢} osteocyte lacunae(arrow heads
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a
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L
=
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Table 3. Results of Torque Gauge Test (5mm specimen)

types 1 month 3 months 6 months .
HA: Hydroxylapatite
HA 2 16 32 Bone graft Plaster,
DFBP: Demineralized
DFBP 3 13 28 Freeze—dried
Bone Powder,
0S 3 16 2 OS: resorbable
Hydroxylapatite,
N 2 19 2 N: No filling
(Nem)
F3 P 2 A A Aot 2
A5 29| o] Y BEFAY, wlHA] x4
o] wEE o gtg F9 EZ:EZ‘M 23 AR =
9 agyo] FABOE Frigel YT 4T E

o] vrolx|A Hrt}.
o2l 7tx] Heje] F AER S g AP
2 ATLE ol9ol & thakdt FolAA R EC] AHE
H1 9t F 2&2d SHAANRE AHE
o} se g s 2 dFE A5 SRV ExY T
2, ANE e wel gdstA verd 3

;:ig. B'Changes of the bonding strength according to o &, $AAAY AgEe] AR FFH 8l
the healing period A= AL dRE FFED dFE AEF9
dol ol A 24 Aue 288 FHE &
oAtk A AR W2 Ak L& B3ke 4 %

AE AHE FASH A= A= /)5S ok
4, A% HA oy A wE ARHAE ¥ B, 4 0}
A 249 FHE FA5H LR S5
=249 85 72 o Wl 1,3, 6/MET «© Wz AAH e 4$ Solth AFAZ vy
Az AHed A8 343, 13,28 Nem, B2 H F99 BEF 2L AP T A 3 BT
79 A% 2, 19, 22 Nem, Hlawle %4 3, 16, Byl Fola Aarse W JHY IUE
24 Nem, Bl 19 745 2 16, 32NemA th.(Ta- HAs P02 A7) ARE A1 gl
ble 3, Fig. 9) M E3 ZH4E vdo|E BF g3 BHY
A% 2o ol FES W glow, 1 dFd

V.52 & 3ot ate] FAdo] F7bE L Ut

g3)8t % 0]2F2 Senn 5ol 93t At
ZHAG QFHE A& oF 6mme] HA A7 58 AL E e A A7EE o] 2] dE
Wol2 2= o] AYE U implant® 9 I F2AE QA8A RGP, 55 F o
ANFE AozA, azte) 4 dFE EHF A e ) Ao el g2 Af 2E 2ol
A A2 A7 nAAdE tEd REES A =d g3g Fo AT F4 5Ho| gFA
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EA4h EDTA, £84F AEE4 So] A7)9 uvf
ArpHBN) zzerg @ o 7—‘494 BE z27de =
FEREHY EAEH 594 2 o)A A F9 7+
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-ABSTRACT-

EXPERIMENTAL STUDY ON THE TISSUE RESPONSE AND THE TISSUE
COMPATIBILITY OF THE SEVERAL BONE SUBSTITUTE MATERIALS AGAINST
THE ENDOOSSEOUS TITANIUM IMPLANT

Chang-Joon Yim, Seong-Joo Heo, Se-won Kim, Jeun-Keun Kim, Jong-Yeo Kim

Korea Biomaterial Research Institute, Dankook University, Korea

The purpose of this study is to compare the possibility of the clinical use of titanium dental implant together

with allogeneic bone powders or with other bone substitutes. The allogeneic bone powders which were frecze

dried and demineralized in Korea Biomaterial Research Institute, Dankook University, resorbable hydroxyapatite

(HA) particles, or nonresorbable HA particles combined with plaster were transplanted at the bone defect around

the implant fixture which was inserted in the femur of the dogs. The dogs were sacrificed 1, 3, and 6 months

postoperatively and the honding strength were examined between the titanium implants and the surrounding new

bone. The histological responses of the tissue surrounding the implants were observed with the LM, SEM, and
TEM. The results were as followed.

o]

. In Experimental Group each torque strength was gauged 3, 13, 28 NCm at 1, 3, 6 month, in Control group was

2,19, 22 NCm, in Comparative Group I was 3, 16, 24 NCm, and in Comparative Group II was 2, 16, 32 N(Cm.

. New bone was partially attached at the surface of the titanium dental implant 1 month postoperatively in all

Groups. Laminated bone was observed at the large portion of the surface of the implant in in all groups 6
months postoperatively.

. In Experimental Group, the large portion adjacent to the implant fixture was replaced by the new bone

trabeculae 1 month postoperatively. Harversian canals seemed to be in remodelling process 6 months posto
peratively, and the laminated structures were also seen in the bone adjacent to implants.

. In the marrow far from the implant fixture, the large muitinucleated cells (osteoclasts) and the mononucleated

simple cuboidal cells were aligned at the surface of the bone particles. and the mononucleated cells were
observed heing bridged between two particles. The lacunae of the hone particles were filled with the osteocyte.

. In Comparative Group II, nidus of bone was seen around the HA particles 1 month postoperatively. Laminated

bone was observed around the implant fixture and new bone formation was seen around the nonresorbable HA
particles 3, 6 months postoperatively.

Key words :

multinucleated cells, simple cuboidal mononucleated celis

allogeneic bone powders, freeze~dried, demineralized, HA, bonding strength, torque strength, large
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