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Preparation and ectopic osteoinduction study of macroporous bone substitute with calcium phosphate cements and
rhBMP -2 loaded gelatin microspheres LI Meng,LIU Xu-dong,LIU Xing-yan* ,GE Bao -feng. * Department of Or-
thopaedics ,Lanzhou General Hospital of PLA , Lanzhou 730050, Gansu , China

ABSTRACT Objective:To prepare macroporous bone substitute composed of calcium phosphate cements and rhBMP-2
loaded gelatin microspheres, and to investigate ectopic osteoinduction of the composite. Methods: After being prepared by im-
proved emulsified cold-condensation method and crosslinked by 5% genipin solution, gelatin microspheres (GMs) were ob-
served by scanning electron microscope (SEM) and loaded with thBMP-2 by adsorption. Macroporous bone substitute was de-
veloped by mixing calcium phosphate cement (CPC) with 2.5% GMs, being as the experimental group ,and CPC with thBMP-2
was the control group. After the both composites had been soaked in the sodium chloride for 1 week or 3 weeks, compressive
strength of the composites were tested ,and the cross-sections were observed by SEM. Concentrations of rhBMP-2 in the solu-
tions at different time by ELISA method and the cumulative drug release amount was calculated. The composites had been im-
planted in the muscle bags of the mouses for 3 weeks. Then the tissues around the materials were collected , stained by hema-
toxylin and eosin,and Ca and ALP in the tissues were also measured. Results: Gelatin microspheres were spherical with diam-
eters of (62+18) wm. Macropores appeared in the experimental materials 1 week and 3 weeks after being soaked ,and total
porosity , macroporosity , cumulative release amount of rhBMP-2 in the experimental group were higher than that in the control.
But compressive strength of the experimental group was lower than that of the control group 3 weeks after being soaked. Results
of HE stain showed chondral formation in both groups,but there were more chondral tissues in the experiment group,and so
were the concentrations of Ca and ALP. Conclusion ; Macroporous calcium phosphate cement can be prepared by using thBMP-
2 loaded gelatin microspheres,and it is an excellent bone substitute due to it’s proterty of promoting thBMP release and power-
ful ectopic osteoinduction.
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Fig.1  Photos of gelatin microspheres crosslinked by 5% genipin after 3
days (SEMx100)
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by Fig.2 SEM photos of the both groups 2a.rhBMP-2/CPC one week after being soaked 2b. rhBMP
‘ -2/CPC three week after being soaked 2¢. GM/thBMP-2/CPC one week after being soaked 2d.
GM/rhBMP-2/CPC three weeks after being soaked
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Tab.1 Total porosity of the materials after soaking

(% ,n=4,%+s)
a1 Lz
18 34
pogisti| 40.20+1.80 37.80+2.11
SR 44.60+1.72 52.60+1.23
FAH 71.22
PAE 0.001

2.3 MM B FZRBRE AL 1E thBMP-2
FEICIT T, BREFS 1 R, AR Ta] s SE g0 2H 1 R BURE
T X IR (L% 2)

%2 AFEAEAS rhBMP-2 ks RFBEHE R

(% ,n=4,%+s)
Tab.2 Cumulative rhBMP-2 release from the materials

(% ,n=4,%+s)

a5 thBMP-2 A5 BRI
1d 4d 7d 14 d 21d

i HE 2l 4.1£0.5 5.8+0.7 7.3+0.8 8.5+1.8 9.4£2.3
LB 3.0+0.6 7.5+0.4 12.6x1.1  20.7+£3.9 30.2+5.6
FAiH 26.429
P{E 0.007
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5149 (4.3340.52) TU/g F1(6.12+1.22) pg/mg, 5 T
TRZH Y (2.67+0.23) TU/g(1=5.057, P=0.007) F1(3.12+
0.41) p,g/mg(z 4.037, P=0. 016)

REGRS;
et ae

3 WEM HE HHJ# (><100) 3a. thMP 2/CPC H A5 3 &
3b. B MER /thBMP-2/CPC A JG 3 i

Fig.3 HE stained microphotos of the implanted materials (x100) 3a.

rhBMP-2/CPC after 3 weeks of implantation 3b. GM/rhBMP-2/CPC af-

ter 3 weeks of implantation
3 Wig
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