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Effects of Dicalcium Phosphate Dehydrate Additive on the
Properties of Tricalcium Silicate Bone Cement
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Abstract: Dicalcium phosphate dihydrate (DCPD) was added into C;S bone cements. The cements were
characterized with XRD, SEM, and mechanical test to investigate the effect of DCPD. The experiment showed
that Ca;SiOs bone cements added with 10% DCPD had better hydraulic properties than pure C;S bone cement
and its initial setting time was reduced from 92 to 80 minutes. The short-term mechanical strengths of the
materials were promoted by adding with 20% ~30% DCPD, and the short-term mechanical strength could be
optimized. The materials have better bioactivities and moderate degradability by adding with 30%~40% DCPD.
The results demonstrated that the properties of C;S cement could be improved by the addition of DCPD, and the
different properties of C;S cement could be regulated by the amount of DCPD addition. It is expected to obtain

excellent bioactive bone defect filling materials by optimizing the ratio of DCPD in the cement.
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Fig.1 XRD patterns of DCPD added bone cement after

setting for one day
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Fig.2 SEM images of bone cement after setting for one day
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Fig.3 SEM images of bone cement after soaking in SBF
for 1 (a2~e2), 3 (a3~€3) and 7 (ad~e4) days
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Fig.4 XRD patterns of DCPD added bone cement
after soaking in SBF for 7 days
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Phase contents / wt% CaCO; HA C-S-H
(e) DCP40-7 d-SBF 45.7 237 30.6
(d) DCP30-7 d-SBF 48.1 229 29.0
(c) DCP20-7 d-SBF 57.1 18.8 24.1
(b) DCP10-7 d-SBF 55.6 20.2 242
(a) C;S-7 d-SBF 47.6 20.8 31.6
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