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Bone tissue engineering of a composite scaffold simultaneously releasing two kinds of bone morphogenetic proteins
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[ Abstract ]  Objective =~ To prepare a 3D polymer scaffold capable of simultaneously releasing both bone
morphogenetic protein (BMP)-2 and BMP-7 for osteogenic differentiation of hFOBI. 19 cells in bone tissue engineering.
Methods The BMP-2 and BMP-7 microspheres of poly(glycolic acid-co-lactic acid)-polyethylene glycol (PGLA-PEG)
were prepared using an emulsion method, and the 3D porous scaffold of PGLA-PEG was produced by phase separation.
Then in order to obtain composite scaffold loaded with BMPs, the two microspheres were fixed into scaffolds with
methylene chloride fumigation technology, and the slow-release of BMP-2 and BMP-7 was observed. The human
osteoblast line cells (hFOBI. 19) were seeded on the prepared composite scaffolds for testing cell proliferation and
osteogenic differentiation. Results It was showed that the produced 3D composite scaffolds could release the BMP-2 and
BMP-7 gradually. The hFOBI. 19 cells grew better on the 3D composite scaffolds than on the traditional scaffolds on day
10 of cell culture (P<C0. 01), and the cells had normal morphology. The mRNA levels of alkaline phosphatase. collagen
type- |, osteocalcin and osteopontin of cells on the 3D composite scaffolds were higher than those on the scaffold without
BMPs ( P<C0.05, P<<0.01). Conclusion We have successfully prepared a 3D polymer scaffold which can
simultaneously release BMP-2 and BMP-7, and it may be used bone for tissue engineering.
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Tab 1 Primer sequences of qPCR

Primer sequence (5'-3")

Gene
Forward Reverse
COL- 1 GAC GAA GAC ATC CCA CCA AT AGA TCA CGT CAT CGC ACA AC
ocC GTG CAG CCT TTG TGT CCA A GCT CAC ACA CCT CCC TCC T
OPN ACT GAT TTT CCC ACG GAC CT TCA GGG TAC TGG ATG TCA GG
GAPDH CAC ATC TTC CAG GAG CGA G TCA CGC CAC AGT TTC CCG GA

COL- I : Type- [ collagen ; OC: Osteocalcin; OPN: Osteopontin; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase
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Fig 1 The micromorphology of composite scaffolds by scanning electron microscope

A BMP-2 microspheres; B: BMP-7 microspheres; C: PCL scaffolds; D: The composite scaffolds. BMP. Bone morphogenetic protein; PCL:

Polycaprolactone. The bars are 50 ym in A and B, and 100 pm in C and D

1001 - BMP-2
€ ol - BMP-7
Q
g
— 60 F
e
o
; 40 |
B
=1
E 20
Q
0 . ; ; ; :
2 4 6 8 10

Time #/d
2 EAXZEEREZRE BMP-2 f1 BMP-7
Fig 2 Simultaneous release of BMIP-2 and
BMP-7 by composite scaffolds

BMP: Bone morphogenetic protein. n=3, x=£s
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Fig 3 hFOBL. 19 cells grew well on the composite scaffolds

A: The hFOBI. 19 cells proliferation; B: The SEM graph at day 5; C: The SEM graph at day 10. SEM: Scanning electron microscope. White

arrows indicate microspheres. * * P<C0. 01 vs scaffold group of day 10. n=3, z&s. The bar in Fig 3B and 3C is 100 ym
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Fig 4 Effect of composite scaffold (com-scaffold) on osteogenesis differentiation
A: The ALP activity; B: The relative mRNA level of COL- | ; C. The relative mRNA level of OC; D: The relative mRNA level of OPN.
ALP. Alkaline phosphatase; COL-1: Type- [ collagen; OC. Osteocalcin; OPN: Osteopontin; GAPDH: Glyceraldehyde-3-phosphate

dehydrogenase. * P<C0.05, ** P<C0. 01 vs scaffold group. n=3, x+s
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BMP-2
slow-release

E 5 TFIREKZE BMP-2 il BMP-7 HE S RHNTEE
Fig 5 Diagram of a composite scaffold releasing
BMP-2 and BMP-7 simultaneously
A'; The diagram of composite scaffold inlaid with BMP-2 and BMP-7;
B: The diagram of simultaneous release of BMP-2 and BMP-7.

BMP: Bone morphogenetic protein
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