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2) W FAlE A4 G4 0 ol
5(%5(]15—17,19,20,35,36) (Figure l—a, b)
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FHARE AlgYslal povidone iodine o= Ageh
730k & H91= 2% Lidocaine(2% lidocaine,
1:100,000  epinephrine,  Kangmyung  Pharm.,
Seoul, Korea)2= & v & WiAe] H5Far
AN ST AERE wet FHE 2
alo] FlEe] RS w3 =EE FIEe)
2PHe] W 8mm trephine bur(3i, Palm Beach
Gardens, FL, USA)E ©]83l] A& 8mm2] ¥

28 A Figwre 1-a). AdTol 77}
A& A= (Acellular  dermal  matrix,  Surederm®,
Hans Biomed Corp., Seoul, Korea, Figure 1—b)
£ A& AT, e obF AA|= st
A %A AEE- F4 F Tl g da
4—0 coated Vicryl®(Brajded absorbable suture,
Ethicon, Johnson & Johnson Int., Edinburgh,
UK)E Bgstal, 15 & MAksisitt & & 27 8

Foll 7t o) FBL 3gslel AT AEsi

3. 23 A= T8 HIt

AARE 22415 10% T4 T2E -GN O 24ART

Figure 1. F/ha 25 &4 2 9913 %3]

Original bone

New bone=n

Acellular dermal matrix=1m
Fibrowascular tissue & marrow = [

]
E
=
== - ==

Defect closure (9o)=(a-b) fax 100

New bone formation (%) =n/ (nfm+Hx 100

Figure 2. Schematic drawing showing the histomorphometric analysis of the calvarial osteotomy defect.
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3743 5 5% nitric acid® 3~747F E3lslal B
of ult} Ald dFEE G5g thy slepel] Eofsh
th 7um AR 80um (FACE AL AEAQ] I
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=9} HoE Audsleity, Hematoxylin—Eosin(H—E)
QS sle] FE dArPE(Olympus BX50, Olympus
Optical Co., Tokyo, Japan) o= &3]

2) A ASTA =

Z2 F¥4E 1089} 1008)] vlE= Shfsie] 7
FE BUEA] A&k, Tmage Pro plus®E o]
ot i A&l AFgE dHe] Ada
(%)3} A& H2M(%) & 5793815tk TR Es} 4|
(digitizer) S o]8slo] ALEHA o] AAF AHS
S & Az s SISl AET
Al A= BAAS] Ael(mm)E S5k
AEH- Zojof| digh vl&S AkESISIt) o] gk
Aetie] ZF 77kt i 3F RlaE slltk Figure 2).

off o

o

3) A 4

XA A vlE} AL Hdlol sl two—way
ANOVAE ARgsto] o ARE 5 segke] mst
8ol gla= ERIsISI AR w7 HluE §
3] ANOVAS} post hoc t—test= Al3YsIia, zF o+
o] ARtell wE BlaE f3A= paired t—testE
ARESISATHP<0.05).

Figure 3. Control 2 weeks (HE X< 10).
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Figure 4. Control 8 weeks (HE X< 10).
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ERfjaL ik Al ddelMe =mAlEEe] £4)

N
o} Qlont EAFAL TEEH] =T Figure 4).

AL Hol= ADMO R ZHqu 1013:]
ADME-2 et EJ%%E T4Ee] 2
ADMOZHE] M¥ZE-S AASH A ko=
= TR AfoESo] o]Fale] 1 3k A
slaL glom, W] AAEe] A HAR 9l
ol = Ad F9jol AR HHS B
oA ottt Az FHAME ZEAEE]
e, s} I IEEItKFigure 5, 6).

@ 85 27
ZAE H910] ADM iz 3 AfrollEse] ofF

SpEM 9] AgEARe] EAVL 4P AP 2

Figure 5. ADM 2 weeks(HE X 10).

Figure 7. ADM 8 weeks(HE X 10).
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3) H‘g (rhBMP—2/ADM:)

D 2%+

rﬁ
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r

ADMEE: Tiege) elAl o} Bl fe

2 o]%old 9]
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EE0] olFsle] MRS AIA

e}

}_
st Weleld 370 A9 glom, ADM S
FHoR AEY Wtk FYoli] AE Pl B

==
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Figure 6. ADM 2 weeks(HE X 100)

ADM

NB

Figure 8. ADM 8 weeks(HE < 100).
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WL =51 Qom, ADM B ¥ ofjz} ADM 4
) Zut Aol AlEe] Pk, A 29

oA AZAES] Zg8 HoX] e=CKFigure 9, 10).

AERE A3 g ADME A 79 %23}
SAE AL FFE ] 9lom, ADM F-jellMe A
frob ule- AU WA thdgo] wEEch
ADM®] 3P @ Ahdlofli= 8- oko] Alagao] Tzt
], i} Hlwsle] Adye] Wl o 2RE

AE o)A
= = A5 VIR0 olFoAHA ZIEE) 24
Ho] Weilo s F=

=70

T,

[e]
7OLo] =z )‘\lxgijl. J‘Agzmo =0 o]E
Alg == Kol I Figure 11, 12).

Figure 9. rhBMP—2/ADM 2 weeks(HE < 10)

a

Figure 11. rhBMP—2/ADM 8 weeks(HE X< 10)

2zt e ET-S 12.043.9%, 13.544.6%, ADM
TolA] 26.147.0%, 42.8+18.0%, rhBMP—2/ADM
T 6%, 67.4+15.5%% LFERT).

27} 8575 Waels Wl ADMRY, rhBMP—2/
ADM Bl BAIS o =2 frefgh 21](P<0.05)
S YeRIST) vizw) AEets v]asisls w
T 259} 85 ADM, rhBMP—2/ADNR: H5ollA]
AR o)t vk 2}0](P<0.05)E YERNL
a1, ADM#} rhBMP—2/ADME-S H]w3133S- o]
27 87 HOA] BARHOR folgh Ao
(P<0.05)5 YUK Table 1).

2) N AEe] AE g%
(New bone formation, %)
E A AE AR 7F dllA] 25
o} 85l 742} SAINET-E 4.840.7%, 8.2+1.4%,
ADMEolA 10.5+4.5%, 29.1+11.4%, rhBMP—2/

ADM

Col. bundle

Figure 10. rhBMP—2/ADM 2 weeks(HE X 100)

- ADM

L Col. bundle

<

Figure 12. rhBMP—2/ADM 8 weeks(HE X 100)



Table 1. Defect closure (group means = SD; n=10, %)

2 weeks 8 weeks
control 12.0 £ 3.9 135 £ 4.6
ADM 26.1 + 7.0" 42.8 £ 180T
rhBMP—2/ADM 53.7 £ 9.6™ 67.4 £ 155™
! Statistically significant difference compared to 2 weeks(P<0.05)
II: Statistically significant difference compared to the control group(P<0.05)
T: Statistically significant difference compared to the ADM group(P<0.05)
Table 2. New bone formation (group means + SD; n=10, %)
2 weeks 8 weeks
control 48 £ 0.7 82+ 14
ADM 10.5 £ 45 29.1 + 11.4™
rhBMP—2/ADM 16.6 £ 7.71 42,5 £ 14.6™

* Statistically significant difference compared to 2 weeks(P<0.05)
II: Statistically significant difference compared to the control group(P<0.05)
T: Statistically significant difference compared to the ADM group(P<0.05)

ADMEFIA 16.6+7.7%, 42.5+14.6%% LFEPsT),
27} 875 ValslolS w, BEE wellA] FAIS
Aoz §ol5 2}o|(P<0.05)2 HERAI
xwd) Aas Hueigls wle 8FellA
ADM=, rhBMP—2/ADMiro] B thz=roll H]sf
EAs o folak ksl 2o)(P<0.05)E R3O
L}, 25olxd= rhBMP—2/ADMEERbe] ozt <]
Gk 2}0](P<0.05)E ERIITE ADM#} rhBMP—2/
ADMEES: HE19S wji= 2509} 85 Wil A] B
g2 0 2 ol 210](P<0.05) 2 LERHTH Table 2).
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— Abstract —

Effects of Recombinant Human Bone Morphogenetic
Protein—2 loaded Acellular Dermal Matrix on Bone
Formation

Dae—Seok Song, Tae—Gyun Kim, Ui—Won Jung, Seong—Ho Choi, Kyoo—Sung Cho,
Jung—Kiu Chai, Chong—Kwan Kim, Chang—Sung Kim

Department of periodontology, Research institute for periodontal Regeneration,
College of Dentistry, Yonsei University

Introduction : The purpose of this study was to evaluate the possibility of the acellular dermal
matrix (ADM) as a barrier membrane for bone regeneration, and to evaluate the osteogenic effect of

ADM as a carrier system for rhBMP—2 in the rat calvarial defect model.

Materials and Methods : An 8—mm, calvarial, critical—size osteotomy defect was created in each of
60 male Spraque—Dawley rats(weight 250~300g). Three groups of 20 animals, each received either
rhBMP—2(0.025mg/ml) in an ADM carrier, ADM only, or negative surgical control. And each group
was divided into 2— and 8—weeks healing intervals. The groups were evaluated by histologic and
histomorphometric parameters(10 animals/group/healing intervals).

Data were expressed as meanststandard deviations(m#SD). Comparisons between experimental
and control groups were made using two—way ANOVA and post hoc t—test. Comparisons between 2
weeks and 8 weeks were made using paired t—test. The level of statistical difference was defined as
P< 0.05.

Results : The ADM group and rhBMP—2/ADM group results in enhanced local bone formation in the
rat calvarial defect at both 2 and 8 weeks. The amount of defect closure and new bone formation
were significantly greater in the rhBMP—2/ADM group relative to ADM group(P<0.05). At 8 weeks,
the majority of ADM in the defect was contracted, and integrated with surrounding host tissues. In
addition, host cell infiltration and neovascularization of the ADM in the absence of an inflammatory
response were observed, and the newly formed bone around ADM showed a continuous remodeling

and consolidation.

Conclusion : The results of the present study indicated that ADM may be used as a barrier mem—

brane for bone regeneration and that may be employed as a delivery system for BMPs.

Key words : recombinant human bone morphogenetic protein—2, a barrier membrane, Acellular dermal matrix, rat calvarial defect model
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