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Abstract: To solve the problem that high brittleness and poor toughness of bioceramics cannot
meet the required mechanical properties of bone plate, a method for fabricating absorbable
ceramics/polycaprolactone (PCL) composites with excellent strength, toughness and biocomp-
atibility is proposed. The method combines digital light processing (DLP) 3D printing technology
and polymer infiltration method in which molten PCL was infiltrated into 3D printed porous
ceramics to fabricate composite structure. The microscopic pore distribution of porous ceramics at
different sintering times was studied and the effects of different infiltration times on the

microstructure and mechanical properties of glass ceramic/PCL composites were investigated.
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The strengthening and toughening mechanisms of porous ceramics before and after permeation

with PCL and at different permeation times were analyzed. Glass ceramic/PCL composite bone

plate was prepared by the proposed method. The experimental results showed that the porous

ceramics with higher porosity is beneficial to the infiltration process. The mechanical properties

of the composites can be greatly improved by the infiltration of PCL. The compressive and

flexural strength of the composites are significantly increased under the combined action of stress

shielding and defect repair mechanisms, and the toughness of the composites is also improved due

to the toughness of PCL and the crack bridging mechanism. Based on the experimental results,

the mechanical properties of the composite material (strength and toughness) reached the

optimum when the sintering holding time was 120 min and the infiltration time was 240 min,

which provides a feasible scheme for the bio-absorbable bone plate.

Keywords: absorbable bone plate; glass ceramic; polycaprolactone; composite material;
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