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Preparation and application of polycaprolactone composite scaffold with long-term slow-release of bone
morphogenetic protein 2

LU Chun-wen® , WANG Chao®, MAO Ning-fang, DING Mu-chen, YUAN Jia-bin, SHI Zhi-cai*
Department of Orthopaedics, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To prepare a polycaprolactone (PCL) composite scaffold which can slowly release bone
morphogenetic protein 2 (BMP-2) for a long time, and to explore the application value of PCL. composite scaffold in bone
tissue engineering through studying osteogenic differentiation level of human bone mesenchymal stem cells (BMSCs).
Methods The BMP-2/PL compounds (B/P), formed by the BMP-2 and soybean phospholipid (PL), were dispersed in
methylene dichloride, and then we mixed it with PCL and prepared the PCIL-B/P composite scaffold and PCL-B
traditional scaffold loaded with BMP-2 by phase separation method. The slow-release of BMP-2 from two kinds of
scaffolds was observed with ELISA assay. The human BMSCs were cultured in the media containing PCL.-B/P composite
scaffold or PCL-B traditional scaffold, and the proliferation abilities and osteogenic differentiation levels of BMSCs on
two kinds of scaffolds were detected and analyzed by CCK-8 assay and gPCR, respectively. Results Compared with the
PCL-B traditional scaffold, PCL-B/P composite scaffold in this study showed a better slow-release effect of BMP-2 and a
longer slow-release time of 22 days. The proliferation abilities of BMSCs on PCL-B/P composite scaffold were better
than that on PCL-B traditional scaffold on the 7* day, 14™ day and 21* day of cell culture (P<C0. 05). The alkaline
phosphatase content and mRNA expressions of collagen type [ , osteocalcin and osteopontin of BMSCs in the PCL-B/P
composite scaffolds were significantly higher than those in the PCL-B traditional scaffold (P <C0. 05, P<C0. 01).
Conclusion We have successfully prepared a PCL-B/P composite scaffold loaded with BMP-2. The PCL-B/P composite

scaffold can slowly release BMP-2 for a long time and induce the proliferation and osteogenic differentiation of human BMSCs.
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2 7% R

2.1 AAXREmNLEH HET PL Bifi BMP-2
() PCL-B/P & A S22 A (B 1A) B2 1L
ik, 53T PL K& BMP-2 () PCL-B f£45: 3%
ZR(E 1B) B 458 2R A - X fLAR 23 0 Ry (241, 4 £
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Fig 1 Scanning electron microscope (SEM) images of

polycaprolactone (PCL)-B/P composite scaffold
(A) and PCL-B traditional scaffold (B)
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Fig 2 Slow-release behaviors of BMP-2 in PCL-B/P
composite scaffold and PCL-B traditional scaffold
BMP-2: Bone morphogenetic protein 2; PCL.: Polycaprolactone.
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Fig 3 Proliferation ability of BMSC on PCL-B/P
composite scaffold and PCL-B traditional scaffold
PCL: Polycaprolactone; BMSC: Bone marrow stromal cell. * P<C
0. 05 vs PCL-B traditional scaffold. n=3, z+s
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Fig 4 Osteogenic differentiation ability of BMSC on PCL-B/P composite scaffold and PCL-B traditional scaffold
A: ALP activity by ALP Kit; B-D: The mRNA expressions of COL- [ (B), OC (C) and OPN (D) by qPCR. PCL: Polycaprolactone; BMSC:
Bone marrow stromal cell; ALP: Alkaline phosphatase; COL- ] : Collagen type | ; OC: Osteocalcin; OPN: Osteopontin. * P<C0. 05, ** P<C
0. 01 vs PCL-B traditional scaffold. n=3, =+
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