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Prelimainary Biomechanical Test of Zirconia

Modified Magnesium Phosphate Cement
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Abstract  Objective: To do a preliminary biomechanical evaluation of zirconia modified magnesium phosphate cement.
Methods : The zirconia-injectable bone cement(ZMPC) was prepared by mixing ZrO, with MPC according to the mass frac-
tion of 0%,5%,10% ,15% ,20% of ZrO, (Named: MPC,Z5MPC,Z10MPC,Z15MPC,Z20MPC) at the solid to liquid ratio
of 3 g/mL. Then the setting time, compressive strength, cytotoxicity, alkaline phosphatase activity and biodegradability
were tested respectively. Results; The setting time of MPC, Z5MPC, Z10MPC, Z15MPC, Z20MPC were(9. 104+ 1. 12),
(9.62+0.78),(10.40=41. 16>, (10. 83+1. 06), (10. 02+ 1. 16) min, respectively. And the difference between Z15MPC
and ZPC were statistically significant(P<C0. 05). The compressive strength of MPC,Z5MPC,Z10MPC,Z15MPC,Z20MPC
were (5.78+0.39),(6.27+0.48),(10.68+1.82),(23.9840.85),(15.30£0. 84) MPa,respectively. There were signif-
icant differences between Z10MPC, Z15MPC, Z20MPC and MPC(P<C0. 01). The relative proliferation rate of MPC, Z5MPC,
Z10MPC, Z15MPC, Z20MPC were (87. 24 3. 8) %, (83. 8 £
I R A AP E G T AR S UH (81502575) 4.5)% (818 4.5) %, (81. 6 4. 5) %, (81. §5.6) % . re-
bR TR B e R GBI IE U 430060) spectively. There was no significant difference in the proliferation
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of osteoblasts MC3T3-E1 between the three groups(P>>0. 05).
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According to the material toxicity rating criteria, they were all grade ]. The activity of alkaline phosphatase of MPC, Z5MPC,
Z10MPC,Z15MPC,Z20MPC were 0. 22940, 025,0. 26940. 013,0. 298 £ 0. 024,0. 378 +0. 019,0. 236 +=0. 038, respectively.
The ALP activity of Z5MPC,Z10MPC and Z15MPC groups was higher than that of MPC group(P<Z 0. 05). There was no signif-

icant difference in ALP expression between Z20MPC group and MPC control group(P>>0. 05). The weight loss rate showed that
the degradation rates of Z5MPC,Z10MPC,Z15MPC and Z20MPC were similar to those of the MPC group. The degradation rate

between the groups was similar,and there was no statistically significant difference(P>>0. 05). Conclusion; With the addition of

Zr(), . the setting time of ZMPC is delayed.and the compressive strength is also improved. The materials of each group also exhibit

good biocompatibility and excellent biodegradability,and it is expected to become a new type of bone tissue repair material.
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