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Abstract: Bone defects caused by trauma, bone tumor resection, traffic accidents, efc. increase the demand for bone scaffolds and
additive manufacturing technology is gradually being widely used in the preparation of bone scaffolds. Three lattice-structured
hydroxyapatite (Ca;o(PO4)sOH,), HA ceramic green body such as Diamond structure, Rhombic dodecahedron structure and Octet
truss structure were manufactured by Digital Light Processing technology and then successfully sintered three kinds of lattice
structure HA ceramic scaffolds with a porosity of 70%, and the minimum pore size after sintering is about 200-300 um. After being
sintered at 1 300 ‘C, the HA ceramic is partially decomposed into S-Cas(PO,),, and the ceramic grains are tightly bound. Mechanical
strength simulation matches actual results, the average compressive strength of the Octet truss structure is the largest, which is 3.16 MPa.
In vitro cell experiments showed that the surface of the HA ceramic bone scaffold is beneficial to the spread and adhesion of bone
mesenchymal stem cells (" BMSCs), and the HA ceramic prepared by DLP has good biocompatibility. Therefore high-precision lattice
structure HA ceramic bone scaffold fabricated by DLP technology is expected to be widely used in bone tissue engineering.
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Fig. 4 Thermal decomposition of resin monomers
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Table 1 Simulated value of D, under different inhibitor
content

Content of photoinhibitor/% Transmission depth Dp/um

0.0 103.12
0.1 92.44
0.2 69.91
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Table 2 Influence of the content of photoinhibitor on the
minimum pore size of forming under the exposure
time of 4 s

Content of photoinhibitor/% Minimum pore size/pm

0.0 600+10
0.1 550+30
0.2 500+22
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Table 3 Sintering shrinkage of HA ceramics

e N e
Diamond 30.58+0.30 27.88+1.00
Rombic dodecahedron 30.62+0.42 26.54+0.31
Octet truss 29.94+0.49 26.91+0.29
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(c) Backscattered electron image (BSE) (d) Surface morphology
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Fig. 9 SEM images of HA ceramics
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Fig. 10 Simulation of the compressive performance of different lattice structures
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Table 4 Compressive strength of three kinds of lattice
structures

Lattice structure Compressive strength (Printing direction)/MPa

Diamond 2.43+0.76
Rombic dodecahedron 1.86+0.87
Octet truss 3.16£1.32
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Fig. 11 Compress curve of different lattice structures
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