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Abstract; Objective To design and fabricate novel mesoporous calcium silicate/calcium phosphate cement
(MCS/CPC) scaffolds for bone repair and investigate their in vitro biomechanical properties under different exter-
nal forces. Methods MCS and CPC in certain proportion were mixed to form plotting material, and the composite
MCS/CPC scaffolds with pore size of 350 um and 500 um were fabricated by 3D bioplotting technique, respective-
ly. Surface topographies of the scaffolds were observed by scanning electron microscope (SEM). The compres-
sive strength and mechanical properties of the scaffolds under dynamic cyclic loads at different frequencies were
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studied through universal mechanical testing machine and dynamic mechanical analysis instrument. Results
MCS/CPC scaffolds with controllable macroporous structures could be fabricated by 3D bioplotting technique.
Scaffolds with pore size of 350 um had higher compressive strength [ (9.8 +0.39) MPa] and compressive
modulus [ (132.5 £4.3) MPa]. In addition, at the loading frequency of 1-100 Hz, scaffolds with pore size of 350
um had a higher storage modulus. Conclusions MCS/CPC scaffolds with pore size of 350 ym fabricated by 3D
bioplotting technique possess not only regular pore connectivity and high compressive strength, but also structural
stability under dynamic loads, which are promising as novel biomaterials for bone repair.
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Fig.3 Effects of pore sizes on mechanical properties of MCS/CPC scaffolds
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