BMP-2E 0|83t ZA|Z8): A1} 9iTREC|AS| 2 A

ST HF|L - S2|H SfH4~ - ORI HlH4 Ofolof - =™ -

CHSIA|Z IfB8IA| : Vo, 29, No, 3, 1999

s e} AlTjcet Az 0f

TORIC e BT IS B, =, |Z
TrRANTHS L Al et AlF A, AFEAAYR

. M2

23} ZIES] 7HA A2 dApHo R
tzpel, o) 3} o 2 X %2e] e} Ao o)

N T
o [pl

ot xz2gAle] WE s Qe A, REFo R
A3Het 2|7} QJLIE o] ofelAE BTt &
3 9L 4% ot djA], RASE Ahs g
23} dzAES AA ] 93] X232 AA]
U Z74e] B3 mjx 9t} of7|daE d=dE

Z|tstol| A = Az el A B7kskaL Al
e 7)eEd dF EAEs AR g 1
F FHeH, A%, QEFE F9] AEo i
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Y3 FH K Glowacki 1992, Malinin 1992, Mellonig
1990). 23 % 93] TF=FL Az S st
Z3t= 2 ZtHPinholt 5 1990, Simion 5 1994,
Brugnami 5 1999). ey} 18 & o]2&9] Q4
2 A%, AR, s 4l He 5
Eo] A& el glnk 3heks] weljA, A3 sEt
WFsE =, T, et oy
LA sENx g3 713 22|84
P EEED
SHE A AFsIA 53kl At Aspenberg
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=3 718-2 2 &+ =4 (calcium-based ceram-
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Al P37HE o] AEEY VIAIA, BESH
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BOAARE 5 ARE o] e A2E A
A5} A% 53] S-S 78 $eHKarring 5
1993, Buser - 1994).

o] &8 22 F- =A< (Guided tissue regener-
ation; GTR) &-& F-f =24 <(Guided bone regen-
eration; GBR)O|2} Ee{gkth. o] 77} 225}
PheA) S % shbe g Eck S 2ho g
FE 9 A S 383t E 31 AT, frAlskaL v
S Y& v glolnk B AAA RS N &

HPH o] Jjdk 2 GTR/GBRE 254 i whols
AL 9}, 1t IRk o 2 FIHFA} st
SRR QA 0 2 A& wn el kYA
29 ofglg wiEel W Abg-o] AgtE L 9tk
(Buser 5 1994). ATy}, 2da o] 43k, 71414
Ay FOo 2 Aphato] 2 EH o] ZE &R
AX = A HL Fojth(Lekholm T 1993,
Trombelli 5 1997).
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Levander(1938)= BMP2] &A1& 7} WA AJA}
& AREE S, A BEE dept 25
e o AR BAEE T, 1
w3 2], Bute) A B B E HH A
Fof WAglo]l BAHES At tald =
UREEE EEEEC R EEE
RS A Y, Levanders=, wWehA] wjdlE &
A7 ABE B FX F A7) YA &

g ASAE el ofwt sria At
Lacroix(1954)+ o], B7] A= A= 424
Z590] TYAS 2XFS H oI Levanderd]
< 9t o] AL “Osteogenin’ o2} £
Ul 22(E) wliolt AR

Utists= ©] 195 Al Aa¥s)4] 195614 E7]9}
Ho 25 ol 722 €3] = 7)2S w2l &
AL FEA A AZT} 2 Zo] FAPES B
BRIt} &8k, k2l 3of) BMP(Bone Morphogenetic
Protein) 2} W3 Ff = o] o] Fakdu}o] $19]
o] Fth= 7MdS AISith 1 1§ v &5
S 2 2 7hsstn o] thldo] AAE ¥
A1) gelo] g BF3ItHUrist 5 1982, Mizutani®}
Urist 1982).

BMP 19l 9lof T8k e
f38lo] & Fol|A] 30kDe] TS
o] ATHWang 5 1988). Wozney 5(1988) H 2 &
A3 BMP(BMP 1~BMP 4)& 7H5o] Yo 1 A
shehd, AESA 543 opn| it v Es doldll
t}. BMP-50l|4] BMP-87}4]2] BMP7} #&] Q3L 1
SAE gtetgnh. ARl 2087 o4 BMP7L 4
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2. rhBMP-2%2} SQ=58(rhBMP-2 and
Osteoinduction)
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¥} ] ozl ¢ (ectopic site)ol|A12] =
W} TR AEHO R BUP 258 F
S AR 25 Ul ASAY Fe) 3 v

2 718l gk (Urist 1965, Sampath®} Reddi
1981). BMP=, wlj 415-9] ol M Tl A& 933k 5= 9l
T AR WAE gl BelY T AT
T A v iAo S thBMP-20] o3
Aele] BYA FH o2 o] FojArh, o] FHL
n| 23} 7+ A E (undifferentiated mesenchymal
cel)oll &Jgh thBMP-29] of3}e} ¢3F BA 2 (chon-
droblast) 2] #38}2 o] FoZIt}, AZRAMEE A
=374 0] AAE wW7hA] 52413 FESHendochon-
dral ossification) & Al&gtt, /3L A& AA A
390 7xu

%559 thBMP7} AF-E wje o] 9 33
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=1 thBMP-2 w4 A] W2A4|= 59 SREE 7
2 4= 9lon o] $7ke] i WA §lo] 1Hol

A AH 2P0 oS AL T 1996).
= 83 & v rhBMP-2& A 3}

(intramembranous ossification) & =3 F3X4L &
w3 4 gl A B
AZF 716S Be BMPES] QB g4 24
< 7157 @tk BMP-2, 4, 5, 6, 7& F 2] WY 2
(ectopic model)d|A] H]s=38t 2] FHEE Hol
i So] melrol)
(Sampath % 1992, Gitelman % 1994), <j|9]&o 2
BMPSE ¥ Fe] BYAS Fwa] Sla) 4
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(Sampath 5 1992, Thies & 1992). BMP7} 3 & 23}
AAZ 28517 Bk, of | F5re] AEe st
AERYE 22 9 38T 7R Q)

Aol A Bt BMPS] AR Y
SN AN E (calvarial cells) ¥1% A] S5
of o3 ZRAE] sHeHEAde BMP v
ZUA|EE EEE0)E AL Bo)

32

39

1>

3. 8% eIRite] &5 At (Synergy with
Growth Factors)

BMPS} A7 Q1A9ke] A5agol Uek A B
AR g 2 G 2ol BRE 5 98
Zolek, dE Bol, 2ol F, A, 5% Y %

5 O~

=]
o] 1 A& X|&A]7|2L S A]F]= tumor necrosis
factor-B(TNF-B) ¢} th& 37 IA=34 374 BMP7}h
felHE 24 Yol AAEE Aoz nelt
(Urist 5 1967). Si 5(1998)2 transforming growth

factor-B(TGF-B) &} thBMP-22] 3 A] thBMP-2 T
ARE- A|ET F o 4] ¢] 9] (ectopic) EB S U &

QNS B

Wozney(1992)= BMP-2 w4 A] A&3} &2 &
go] Sl o & S Hagon o=
BMP-27} 4 WA 5 o] DAl A F
98-2 PABHE HolTh W BUPEo] 1 74 o}

Hsea o] SIS 1A A2 2 ), BMP
7H 719} ol] Fol BEHOR AEFS 25
o 2 5 9lek. e, 2 b BMpEe] FolH 2
25 oieh A)ehe ofwl BupZhe] 2ol okeltd
A2t BholaheA o) B3Hsheh

4 rhBMP-22] 444 (Production of rhBMP-2)

Aol =] E 0], BMPE Fol| A 2461 g =
+ E4olt}y. BMPE ZFgAES 22 YA 51
M2 (primitive, uncommitted stem cell)7} &3
71ofhs GBRAIEY FRAE 5 22 5
AT 2 B S FUIE A2 et
= 54& 7t BMP g7llA 2719 sde 4=
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oIt A9l W 2HE dojA= BMPE & F
ol el mig- 22 FoIRUCHE kg F 01459

BMP) o]A] = ofgjste] W ¢
BMP(recombinant BMP)& AJ k&t
=4

thBMP-2 5-9] A3 BMPE 71878}
Azt 1 B dohes TS 3
Ahe) B (coning) 2e] AlZHEick, e
o] A # messenger ribonucleic acid(mRNA) 2]
2 FA2E EEght) gk mRNAZE E2] 55 vH
AL F A (reverse transcriptase) 2 47 84S
oL4#) DNAZ SARSFE o] Fssteh, o]
SRAE Aol Wb T A Al ol A
DNA(complementary DNA; cDNA)©] THFigure 1),
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5. rhBMP-22] oMMt 28 TfA|(Safety and
Efficacy of rhBMP-2)

oj A E T A8 i
A7 &% TS FestAY =
s}A] ereAle sl #als 7EA o stk B 714
E3H3k ol AE F8 ol 3 thBMP-29]
A= om Mz gk g3
S8k thBMP-29l] =24, §I7ke] 27] &
FANZE o]&g AT IME rgl= oHz S
F gl9lom ¢ 38 thBMP-2&= EUAE Z
AAEAY o1 = 1| A]A] 2EhTHSoda
998). FFAE S EX1eHA] Ferhe o]
AINES E5) thBMP-27} A3 A 7] B k=
sRRIAS & 4 et
A thBMP-29] 91734 Aol 74 o
LA ) 9] (absorbable collagen sponge car-
rier; ACS)®] thBMP-2E & A thBMP-2/ACS HE| &
w25k o] k. Ezbell A thBMP-2/ACS <]
AT 58S AR A9 dFEo U
(Boyne 5 1997, Howell 5 1997), o]H Ao A=
thBMP-2/ACS®] ]34 wjj 2] & F-24-8-5 w5}
3o

=
Al
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IV, A|Z/QTHE ol SR Sgof
Cifst thBMP-22] QIAT 9171

1. 2ad 289 ¥siRole of Preclinical

Models)
=4 A5 2 Aol tish A& ATE
sl QI A8 =9 Aol AESHA A, 28,
RS Hrbske A A7 dasitt o
A0S B we WA 545 2 | A
FE o]-g-3) AH =8 (screening model) ol A A &3}

Zellin 5 1995). A=8H] A S 7HAW stk
A BozE A5 deire A sEolv 1%t
9] AT T TREEANY dAA7IEE Y
(critical-size defect model)S A E¥o 2 XMEH
sto] QA ARt 58-S Uit A=A
Eoldt 7744 A4 glo] Adrent IS we A
2o 2 ABE F gle AES ESrHSchmitzo}
Hollinger 1986). 31 A 7448 QI o 2
48 Az o8l s Ao B A
AE 51-8-3) oF FTHWikesjos 1999a). ¢-2=
A AR et PA1e) AxERY AT AE
(critical-size supraalveolar periodontal defect model)
< ekl I SA4S T8 A THWikesjos 1994).
o] YL XFA et ol A=Y &
& doldie BEHZ AR 0] E e
MoK (Wikesjos 1999a), 1 5 $-2]&= X|2Z a4t
e HIAA A= A A3
2 A7skar YA A=A 9
%] A< R (critical-size supraalveolar
peri-implant defect model)(Figure 2)¢] E4< 173
I THCaplanis 5 1997, Wikesjd5 1999a).
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A W=D e NEBHES Aeste] O FHE
yeeh, TP FAl|A19] thBMP-29] ARS-&
W) I Jdnge) oz stoh 4 A
(Toriumi & 1992, Boyne 1996), 771 A<(Mayer
5 1996, Boyne % 1998), X|o} "< (Steinberg 5
1999), YZHE Ag& 93 Fotsst 54
(Nevins = 1996, Hanisch 5 1997a), X]2-g-41
(Cochran 5 1999, Barboza 5 1999), Q) ZFHE
¢ A<&(Hanisch 5 1997b) 5¢] St} o2
7|28 5} 94 2ol A thBMP-2¢] EHE
o ATFES AT Aotk

[¢}
4
=
_'__O
o]

j=i

N = by o

2. rhBMP-2 &= A|H(rhBMP-2 Delivery
Systems)

gble] ol g2 Aol Bupe] £,
fele glal BrA A 2o 43
Wl 82} A 2 8wl BMp7}
A AGHES sof Bk ol SukAl
A FFsalo} sel, Wl W fali ohsn]
A& )2 Hgo] Golshok sk FIHS ATl

M)

Ir o J

=
RLn

B/3E =9 e AAE 7 A=F eljof Pk &=
g Ffr=rt ARt o] B3] Ff o] o] FolA|aL

L b 3] FE ofof gt

ThFgt AR 57} BMP 2HHA| = A9 = o] gkt
of7]of = Ae] Y& (Hanisch % 1997ab, Cochran
S 1999, Wikesjé & 1999b), ©3]& 7] (Gerhart 5
1993, Giannobile 5 1998), 4~4F8}21 3] 4 (Ripamonti
51992,Gerr'51993), calciumphosphate(Oda-s
1997), tricalciumphosphate(Urist 5 1987), <=2+3}<]
3)4-wPd B3| (Watanabe % 1990, Asahina %
1997), a-hydroxy acids A (Miyamoto & 1993,
Miki & 1994, Sigurdsson 5 1995, Mayer & 1996),
EJEHF (Kawai 5 1993, Wang % 1993, 1994, Jin %
1994, Herr %5 1996)%50] 1t

e Ax2T A AFAERY oA thBMP-29]
9 712 9 S H7)s)] $oK(Sigurdsson 5 1996).
LRl 5% TAx 93]F 7] (decalcified
bone matrix; DBM)Z} 2}7} @l 40] &5-713} =

= T
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713 (Bio-Oss, Osteohealth)d} 2}7} o,
g 4 WY d W (absorbable collagen sponge;
ACS, Tntegra Life Sciences), A7} & d3} DL-polylac-
tic acid ¢ (PLA; Drilac, THM Biomedical), 50:50
polyglactic acid-polyglycolic acid(PLGA) &% %)
") A7 H (BEP, Genetics Institute)d} 4 S8 AIE
W 6% carboxymethyl cellulose 5-¢] It} 8 oFs}o],
61}2] beagle dogdl 4] ti&Ad(contralateral) o}2<=
= TR Ad7gste] 2k ARl thBMP-2/DBM,
rthBMP-2/ACS, rhBMP-2/Bio-Oss, thBMP-2/PLA,
rhBMP-2/BEP, DBM %0 2(t|z<) w23t} 8
Fo] A 713 T wARe] BE dHS 225}
o2 Brpste] R, AA0 % B3

thBMP-2 B3+ v 4] 5 %] 5 83}= -k of] o
2} &2t} Bio-Oss WiI7fAlE Ao =
4717 21 A0] 87 371 b FEA) ok
wol 48] 39S AIgtHFigure 3). & A4
< 23]2] Bio-Oss7} w2}l upgEol A @2 74

54 1

¥
o T

A BN FFEA G2 Bio-Oss 7]2o] &
B2 QAL A H9le) 23E A2 4 5]

The 0 2 3l 29| 25 A 384 7| ¢t

PLASHPLGA T 7b 2B 9140 2 the]
7F o T} PLGA Mi7f A= 58 7hed 2E Hol
A o) e T ol of} o] A7} B
3 7§73 23] e E sk, pLa W)l
= =9 A3 & F 7HA] "ollA B eshA] et
THFigure 4). PLA w2} F-ofli= F4F g Ado] A9
glo] A FTET A HAAET} w2 79
o] AFZ o2 &5 o] PLAE & 3H(fragmenta-
tion) =L A= FARES|Ec) o] SAHo= U3
o1& Tl BMP 9|24 & PAS A A3
T S == nhgretA] Zshet

DBM/Z N kA 23k QIdA 0 g tFr] 4
o}, Fef Fo7k i 2 FEpr 2 R 2y
22844 37t Al 28 o] HsiA] Ao wf AR
9 vl o 27HA e Aol B¢ tHFigure 5).
2BE] AL Qe 1fe =3 vsEit) wjet
] DBM "7} A& Bio-Oss, PLGA, PLART} ] %
RS 7Y 2y SEE = 3F] o
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gafjof gttt o s
thBMP-2& €720 2 wf *‘ﬁ‘li 2]
H7rek P AE Avhstaa gt
Barboza 5(1999)& A7 gzl 4] &kt ﬂl 457
i]—é WAJste] F5d0 2 v 39 Ax2gd 2
£8 vE9tt 1 = 3 Zof| &= thBMP- 2/ACS~ =
Z o= thBMP-2/ACS$} G213}l 3] 4 s8]}
AJ(HA; Osteograft/LD; thBMP-2 0,2mg/ml )
HA o2 ufAlEet w4 125 3 JHE QFEAIA]
713 E5 st 2 Ho 2 AFIYT)
thBMP-2/ACS w25 &= Alghe X|32gi 74
o] HYTH0.6+0,7mm), ¥H 2 thBMP-2/ACS/HA wj
B iAo AR AT R 2 Z-gAo]
Z7+=) 9 TH5.5+1.6m). 3FA 9, thBMP-2/ACS/HA

k:oh r of\

ﬂl

i
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e
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o 1o r>

sl BLFIE OIS A9l thie] HA
WEo] A4 ATEHOR Eebiel Ytk HA
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=)

i
sl

AF 8732 HolA] Gttt o]

A & <]
5 F3 35 22§ Ao A thBMP-2/ACSTHS.
25 A-A2yu b Ey a3t HE2 g
< & QTh thBMP-20] HAE 4]0 W dHo=
A A=2 A2gA Aol SR AAH
Zo] Ao A3 QZHEES AP AeT} 52 B
3FHFigure 6).

Jovanovic 5(1999)& GBRS 9]3F A etk AL
sk A2k *F%W &2 7, thBMP-29] £]3}4]
Ay F Az EHofA ] EY S vt

7ukE] €] A (Hound dog)°ﬂ*1 she} x| z2gMof 15+
10mm2] QP Feff AES Ao =2 whaal(3 1/4
4 27hA) TR AAste diTe s
thBMP-2/ACS "} 2], thBMP-2/ACS w212} 3] GBR
A& (thBMP-2/GBR; thBMP-2 0, 2mg/ml )8}3L, T2t
O 2 ACSRF w213 73, GBR Al eH B¢, et
g 7342 Lol A AT GBROIE ePTFE ZHWL
Gore & Associates)& ©|-83th & 125 T /&
AR AERE 2H8HH 0 2 gt th
BMP-2/GBRo| Y} GBR& A]fsy gk 1659 5 75791
A Y A Adige & F FHESo] A
(Figure 7). Z2748H %‘7} Al thBMP-2/ACSY
thBMP-2/GBR A} F-9JollA = Bt 101%9] & 5
Aes B, 4 A *‘ﬁHﬂ dojupA] &
GBR A3 F-$JoA& 92%9] & TH&S EATh
2T A = Bt 60% AT —55:% 9 == thBMP-
2/ACS } GBR A3 = rJ] F-9 0| A] 50-57% ]
%t} thBMP-2/GBR Al&H-2] & UEE 34953 =)
ol & 1H=o] AU ffﬂfolﬂ} o] AaR
B, thBMP-2/ACS= 37t 5417} 7538 7<]7\ SRl
AEH 5o a3 o] GBR ¥ e

P Ao 7 AE wiAE 7 e ilfi%l%
Slt}. thBMP-29} GBRe] H-E-& F7}12 1 7137}
=3

92 rthBMP-2& wjd5lal YZHEE 23k
& 2)zgN 2733 2G2S 3713 oK Sigurdsson
= 1999). 51} €] beagle dogoll A Ao 2 <A

27190 5-6me] AEFAY Az AEg WED

thBMP-2/DBM/E & E3HthBMP-2 0,2mg/ml ) v

2 r1r r

ON’

g2



At} & 3 8F Ao} 165 Aol B viEE 10mn X
I} O =Z ZE (Straumann/ITHE M2 FAAH X F§
A 23l AP thFigure 8). £ F 245 7S ot
APAZTE thBMP-22 28 E7} JZTHE AHe)
90% =8 BARATE. 852} 165-2) A7) Foll
v 23} 71E AfFdA HLE Fro F-9
Teke HE2AUG% AE)S AT SwE 23} 7]
2] AHF Aol FAYE T Ui Fol& ¢l

=

At} o] A= thBMP2E 55 %@zﬂ& DBM/A}
2|2
1z

2L
=-

FN

7h @ gakAsh $ o4 A
oﬂ 01)\124 [©) §_ 3].rq ;q er
PeTE meAF

2] 4§§$E1 thBMP-2E
_g_tﬂ—g

s 0.5

$J&l thBMP-2%} D}
asith wele, 3 e Sda
F9 AEAE I FAL AL A2 2
AE thBMP-2E 2uHsh B33k o] AA| s
2 BelA ) £ $elth, thBMP-29] 7]

GBR #2415 $sh= A% ©f V2 235 A=t
Ego] QHETh GBRE B Ao R4S S
713 thBMP-2¢] A SE AsFA Z1thLinde 9}
1999, Cochran - 1999).

2L

¢

o} Ho
S
o =

=

?j;
L

é
[T
'S
©

=

=

[e)

1)

r
1

T ot
o 2

o] =

2 e
s
> (K

jm
=2

R

4

Hedner 1995, Jovanovic &

4 A= QEE FQ| H&(Alveolar Peri-
implant Defects)

191 slhe] 2] B o), Qe F9) A
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Summary of processes involved in the production of thBMP-2,

The critical-size supraalveolar peri-implant defect model in the Beagle dog.

Intrasurgery view of a critical-size supraalveolar periodontal defect treated with thBMP-2/Bio-Oss (A).
Photomicrograph from 8 weeks postsurgery. The Bio-Oss particles are poorly resorbed and relatively little
new alveolar bone formation can be seen in the region of the Bio-Oss material (B).

Intrasurgery view of a critical-size supraalveolar periodontal defect treated with a thBMP-2/DL-Polylactic
Acid (DL-PLA) (A). Photomicrograph from 8 weeks postsurgery. Note the relative lack of newly formed
bone adjacent to the teeth. Numerous foamy macrophages are associated with the fragmenting PLA bio-
material (B).

Intrasurgery view of a critical-size supraalveolar periodontal defect treated with thBMP-2 in an allogeneic,
freeze-dried demineralized bone matrix (DBM) carrier (A). Photomicrograph from 8 weeks postsurgery.
New alveolar bone is observed interposed between few residual DBM particles (B).

Photomicrograph from 8 weeks postsurgery following placement of thBMP-2/HA onlay in Class III alveo-
lar ridge defects, Poor quality and quantity of newly formed alveolar bone is apparent within the defect
area, Illustration courtesy of Dr, Eliane Porto Barboza,

Clinical view of an exposed ePTFE membrane following treatment of a large saddle-type alveolar ridge
defect with thBMP-2/ACS and GBR (A). Photomicrograph showing exposure of the membrane with
inflammation and necrosis underneath (B). . Illustrations courtesy of Dr. Sascha J., Jovanovic,

Intrasurgery view of a thBMP-2/DBM onlay in the edentulous posterior mandible (A), Postsurgery view at
8 weeks showing the extent of the ridge augmentation (B). Implant placement into the newly formed
ridge at 8 weeks postsurgery. Note a significant vertical and horizontal gain of alveolar bone (C).
Photomicrograph from 12 weeks following implant placement. The implant is mainly implanted into
thBMP-2 induced bone, Only the most apical aspect contacts old resident bone (D). . Illustrations cour-
tesy of Dr. Thorarinn J. Sigurdsson,

Clinical view following surgical exposure and debridement of peri-implant lesions (A). Four months fol-
lowing the placement of thBMP-2/ACS into the peri-implant defects in A, Note the substantial fill of the
circumferential defects (B). Photomicrograph from 4 months following implantation of thBMP-2/ACS into
the peri-implant defects in A, Note extensive new bone formation coronal to the base of the defect (indi-
cated by the arrows) approaching the top surface of the implant, Also note evidence of re-osseointegra-
tion with the previously pathologically exposed implant surface (C).

Presurgery CT scan of the maxillary sinuses in a Cynomologus monkey. T and C delineates sites to be
treated with thBMP-2/ACS or ACS alone, respectively (A). Postsurgery (3 months) CT scan following sinus
augmentation using a lateral wall approach. Bone formation is increased in the thBMP-2/ACS implanted
site compared to the site receiving ACS alone (B),

Graph showing the relationship between thBMP-2 dose in thBMP-2/ACS constructs and gain in bone
height. This clinical study involved the use of thBMP-2/ACS for ridge preservation following tooth extrac-

tion,
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The preclinical and clinical studies reviewed herein show that thBMP-2 induces normal physiologic bone in

relevant defects in the craniofacial skeleton. The newly formed bone assumes characteristics of the adjacent

resident bone, and allows placement and osseointegration of dental implants, Clearly, the bone inducing

capacity of thBMP-2 is carrier and site dependent. thBMP-2 in an absorbable collagen sponge carrier induces

relevant bone formation in space providing defects. Space providing carries extends this possibility to non-

space providing sites. Notably, some ceramic and polymeric biomaterials may substantially interfere with

rthBMP-2 induced osteogenesis,

Key words: Tissue Engineering, thBMP-2, Bone Reconstruction, Implant Dentistry, absorbable collagen

sponge, carrier

468



