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(57) Abstract: The present invention provides: a collagen-based sustained-release BMP delivery carrier wherein a collagen-based
BMP delivery carrier has incorporated therein a bisphosphonate, and heparin is selectively secured thereto so as to increase the aftin-

ity between the collagen and the BMP in the collagen-based BMP
can be released on a sustained basis and the BMP release rate and

delivery carrier, such that an appropriate concentration of BMP
release extent can be adjusted; and a production method for the

collagen-based sustained-release BMP delivery carrier. According to the present invention, by releasing an appropriate concentration
of BMP on a sustained basis, it is possible to induce and promote bone differentiation of marrow-derived mesenchymal stem cells,
and it is possible to promote bone formation or bone regeneration in a bone defect.
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e, WA E Ao E W &9 G o] &3 2220 BMPE §H-a i
WA Z 27 o] 23 7, 45 1

CT(micro-CT) Al o]t}
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12 o) 23 bzl A = o] )8, 1ef Al H| A AT o] E W F g
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e}l o &2 F7|8ho| A W5 3= BMP-29] %AFS =4 517] 918k of e <f
A2 FAsHgith

(1) PBS &5 o] BMP-2& SOMg/ml &3 A 71T

) 71 (HH Ao A A& BMP-2 £ 100uLE A7) AA o 19 o=
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A9 414 FYT o2 o &5 T4 LF ALAEO, Sl 5
ol &3} el )<

E

7] A 3£l A

o
(1) A1 412 W 0 27 B W B ol )
Y 7] E(RNeasy Mini kit)(Qiagen, 1| )& A}-835}1

Z1 A mRNAE RNeasy "]
FEoi T

2) A7 (DA HGol M &8 =5 1l T3 7141329 H A mRNAS
=Y 222" E RT 7] E(Omniscript RT kit)(Qiagen, V| =) & A}-&35} <
S HAAREE Al A cDNAE A 3i ).

(3) 471 )H HANA A cDNAE o]t 2] GEFS] PCR (Polymerase
chain recation)S 3Gt} 73 5= MYH S 7 57 V1A 29
=34 5 AXHALP, OCN 2 OPN) ZE& Zajo|n] o] 917 4L 57| B

A F- 4 AHALP, OCN 2 OPN) T %-& Zefo|m o] 91714 o

MAHT | Zdoln f7IM Y (5'-3) B S-A %)
MEHS 1 | AH9e: AGGCAGGATTGACCACGG ALP (Alkaline
MM s 2 |9Wak TGTAGTTCTGCTCATGGA phosphatase)
AEdHz 3 [dWe: AAAGCCCAGCGACTCTC OCN (Osteocalcin)
MANT 4 |9 CTAAACGGTGGTGCCATAGAT
MNEHE 5 |4We: CGACGGCCGAGGTGATAGCTT |OPN (Osteopontin)
MEWs 6 (98

CATGGCTGGTCTTCCCGTTGCC
AAHE 7 |79 AACCCATCACCATCTTCCAGG |GAPDH(housekeeping
MAMS 8 |9 GCCTTCTCCATGGTGGTGAA — |860€)

94 |- A A(ALP, OCN 2 OPN) &l ol of 3t @JJrL 5 50 Al E ule}
Ao} =50 =AIE vpef o), th A A o 7 o] -3 FepAll vHs HEA|(EC) ALY,
Bl =¥ 22| o] B g o] 23} Zehall A DA (EC/A) ﬁ%, oﬂ»‘r% gH ol 23}
salA ASAECH) 28, 28] v AFEAFZY 0| E D §udl g8 o] 235
ZF 7 AL AEC/AM) ZW el Ao i3} 14}9] W (= ALP, OCN ¥
OPN2| 3 & & W FHAI(C) Aol A o] 73} QAo wal ko] g B2 41
L ERH

3 H| AN AN Y o) E 3§ o] L3 FalAl

Ed HEAEC/A) 58 7,
Hl=F 2o E g 3ot |l ghf o] 23} Fehal 2 g

A(EC/A/H) ZY 7ol A &
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