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Physical and chemical properties and extended release action of calcium phosphate

cement/ BMP composite bone graft material
SUN Ming-linn, HU Yun-yu, LEI Wei, YUAN Zhi WU Yong-hut CONG Rui (Institute of O1thopeadics of Chinese PLA, Xijing Hospitab Fourth Military
Medical Unwersity, X{ an 710033, China)

Abstract; Objective CPC/BMP composite were constructed by combining CPC with BMP, and then to detect some of the main properties
related to clinical use, including physical and extended chemical poperties and extended releasing property. Methods The surface of CPC/ BMP
and CPC grafts were observed with scanning electron microscope. The compression strength and Young' s modulus in different crystallizing time were
measured by compressive load-to-failure test. The pomwsity and solubility in saline were determined by different means. To know the extended releas-
ing propetty of CPC graft as delivery system, gentamicin was detected by HPIC. Results By scanning electron microscope, BMP was seen as mi-
ciosphere distributing in the pores of the CPC/ BMP compusite. Porosity of the CPC/ BMP composite was 44. 5% and solubility in saline was prefer-
able. The ciystallizing time evidently affected the strength and fragility in the first 24 h. The strength was still more than half of the ultimate strength
within 2 h. 24 h after ciystallizing, the compression strength of CPC/ BMP and CPC grafts were 48. 9 MPa and 60. 6 MPa respectively. As a delivery
system, the CPC can release gentamicin at least for 20 d, 84. 5% of total gentamicin was released in the first 20 d. Conclusion The powus struc-
ture of the composite was suitable for osteoanagenesis, the compression strength, porwsitys solubility and extended releasing property suggest the
CPC/ BMP composite could be used as material for bone graft substitute.

Key words: BMP; calcium phosphate cement; bone graft

, CcpPC .
) 1
, (Bone mor- 1.1 BMP
phogeretic protein, BMP ); , . Urist 1!
, s 1.2 CPC #) &
o [ 2~ ﬂ ’
(Calcium phosphate cement, CPC) BMP . (TTCP), (DCPD),
, , (MCPA), (TAP)
. CPC/BMP (MCPA). .
1.3 CPC/BMP £ &A TF 694 %
1970— ). . . .
BMP , 24 h
5. . (029)
253803 . CPC BMP

520001 1-09% :2001-02-26 5 5 mm, 5 mm , 30 min



7 P / BMP 801

. CPC . CPC . . CPC/BMP  CPC s
. CPC s
1.4 BR800 8 m. 10ml pH 7.4 PBS
CPC/BMP  CPC , .37°C . 1.2.5.10.15.20 d PBS
$-520 . ) . HPLC
1.5 R R & B B iE) Uk AR RE AR S 2
0.5.2.8.24.48h  CPC/BMP CPC 2.1 BEREHEIK
CPC
s Rp. s 2~ 20 nm, 1A. CPC/ BMP
- , E. , BVIP
: s 1~ 5 nm, 5~50 mm, 1B.
Ri= Pua/ A E=AP°1/AIcA
A: (mm»  E (MPa)
L (mm) AL, (mm)
Ap, (N
1.6 FUR F0 %
Archimedean s CPC/ BMP
CPC .
1.7 EAE IR
1.7.1 CPC/ BMP CPC
200 ml ,37°C
, . 1.2.4.6.8.10.12. 14 d s
L7 1 (SEMX 2 000)
U Fig1 Morphological feature of bone graft (SEMX 2 000)
’ 7 ° A: CPC; B: CPC/BMP
200 ml ,37 C )
; , 1000 2.2 P # B B i) SR 5% RGP AL 2
ml/ 24 h. 1.2.4.6.8.10.12.14 d s ,2h
° 50% . 24 h s
1.8 SHAER XE 51 MPa 60 MPa . .
BVIP . , s 1.
1 (MPa)
Tab 1 The compression strength and Young s modulus of different crystallizing time( MPa)
Campression strength Young” s modulus
0.5h 2h 8 h 24 h 48h 0.5h 2h 8h 24 h 48 h
CPC/BVIP 14.5 2. 4 41.3 51.0 51.1 59.7 97. 4 92.2 110.5 91.6
cre 15.1 3.3 54.0 60.6 62.7 83.0 121.9 101. 5 183.6 177.4
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Tab 3 Concentration of gentamicin in PBS buffer ’ 4d ’
1d 2d 54d 10 d 15d 20d s 14 d 17 .
Gentamicin(*'g/ ml) 253.3  142.0 9.7 87.9 83.6 65.5
Cumulation(mg) 2.53 3.95 4.92 5.80 6.63 7.29 ° ’
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