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[Abstract] Objective

(CPC). Methods

To determine the effects of gelatin on the performance of calcium phosphate cement
a-tricalcium phosphate (o-TCP) bone cement was mixed with different concentrations of gelatin
solutions. The CPC samples were soaked into simulated body fluid for one day before their compressive and bending
strengths were measured. We also compared their waterproof performance, solidification time and surface
Optimal performance of CPC was
achieved when the volume ratio of gelatin solution to CPC (V giin solution 100, which
increased compressive strength from (7. 874 54+ 0. 660 97) MPa to (9. 936 524 0. 433 17) MPa and bending
strength from (5. 157 06+0. 298 30) MPa to (7. 959 71£0. 281 63) MPa.

time of CPC,

topography. Results Gelatin solutions changed the performance of CPC.

¢ Viepeiigua ) was set at 25 ¢

Gelatin solution also prolonged setting
improved its waterproof performance, and promoted formulation of more dense and uniform

hydroxyapatite crystals. Conclusion Gelatin can improve the compressive and bending strengths of CPC, and make

CPC more suitable for clinic use through improvements in setting time and waterproof performance.
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Table 1 Proportions of gelatin solution added to a-TCP bone cement

Group Vg&lmu solution Gelatin =~ o~ TCP bone  Mixed liquid

« TCP liquid /mL cement/g /mL
1 0: 100 0 1. 00 0. 40
2 10 ¢ 100 0. 04 1. 00 0. 40
3 15 : 100 0.06 1. 00 0. 40
4 20 ¢ 100 0.08 1. 00 0. 40
5 253100 0.10 1. 00 0. 40
6 30 : 100 0.12 1. 00 0. 40
7 35100 0.14 1. 00 0.40
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Table 2 Mechanical strength of gelatin/a-TCP bone cement

Group V,i;lmm solution it;e;iﬁig; Flexure strength
& TCP viquid /MPa /MPa
1 0: 100 7.87+0. 66 5.16+0. 29
2 10 : 100 7.76+0.59 5.09+0.19
3 15 : 100 7.8240.47 6.2740.29*
4 20 : 100 9.35%+0. 60" 7.56+0. 264"
5 25+ 100 9.9440. 434> 7.96740. 28"
6 30 : 100 8.23+0.47 6.4540. 30"
7 35100 7.0840. 58 5.32+0.35

a P<C0.05, vs. Group 1; b P<C0.05, vs. other groups
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Fig 1 Surface washout of bone cement in water before(A) and after
(B) shaking

a: Control group; b: Experimental group
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Fig 2 Surface morphology of bone cement soaking in bionic body fluid
after 1 d(A), 3 d(B), 5 d(C), under scanning electron
microscope. X20 000

a: Control group; b: Experimental group
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