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Abstract: To solve the poor mechanical performance and difficulty of fabrication of controllable
complex porous bioceramic bone scaffolds by traditional methods, porous calcium silicate/gelatin
composite scaffolds with excellent mechanical performance were developed with a two-step
process: fabricating the porous calcium silicate scaffolds by digital light processing (DLP);
immersing the porous calcium silicate scaffolds into a gelatin melt. The microstructure of
composite scaffolds with different gelatin contents was observed by scanning electron microscope.
The effects of gelatin contents on the mechanical performance in Z and X-Y directions of the

porous calcium silicate/gelatin composite scaffolds were analyzed. The results show that gelatin
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fills the microscopic pores and coats the surface of the scaffolds. When the gelatin mass fraction

gets 5% and 7.5% ., the samples are endowed with good pore connectivity, mechanical strength

and toughness. However, the composite scaffolds still exhibit mechanical anisotropy. The

compressive strength and strain energy density in the Z direction are increased by 0. 63— 1. 67

times to 5. 91 MPa and by 0.84—1. 77 times to 5. 30X 10" J/m?, respectively. The compressive

strength and strain energy density in the X-Y direction are increased by 1.56 — 2. 07 times to
10. 01 MPa and by 1.51—3. 33 times to 10. 75X 10" J/m’, respectively. Thus, the appropriate

gelatin content for preparing porous calcium silicate/gelatin composite scaffold is chosen as 5% —

7.5%.

Keywords: calcium silicate ceramics; gelatin; composite scaffold; light curing; mechanical

property
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Fig. 1 Schematic of the fabrication process of porous calcium

silicate/gelatin composite scaffolds
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Table 1 Composition and content of ceramic slurry
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Fig. 2 Macro- and micro-morphology before and after sintering for porous calcium silicate/gelatin composite scaffolds
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Fig. 3 XRD spectrum of the calcium silicate scaffolds and
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Fig. 4 Reconstruction model of sintered porous calcium sili-

cate scaffold
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Fig. 5 Effect of gelatin mass fraction on the weight and open
porosity of porous calcium silicate/gelatin composite

scaffolds
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Fig. 6 SEM micrograph of the calcium silicate scaffolds and the calcium silicate/gelatin composite scaffolds with different

gelatin mass fraction
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Fig. 7 Typical stress-strain curves and fracture characteris-
tics of the scaffolds in uniaxial compression in Z and

X-Y directions
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