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3D Printed Regular Tetrahedron Self-Locking Porous Scaffold and Its Mechanical Behavior
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Abstract : To obtain a tissue engineering scaffold matching the mechanical properties of human bone, a novel self-locking
porous scaffold based on orthotetrahedron was proposed, and five groups of porous scaffolds with different porosity were prepared
by using fused deposition modeling (FDM) 3D printing technology, and the surface morphology, porosity, hydrophilic properties
and mechanical properties of the scaffolds were tested and analyzed. The results show that the scaffolds made by 3D printing show a
relatively regular layer-by-layer structure, and an obvious positive tetrahedral structure could be observed, which restored the design
drawing, which could not be achieved by traditional scaffold preparation methods. The porosity of the five groups of scaffolds is
71.25%,76.75%, 80.47%, 82.48% and 83.28%, which achieve a relatively high porosity with the increase of porosity, the compres-
sive strength and compressive elastic modulus of the scaffolds decreased. The compressive strength of the scaffolds with different
porosity in five groups is 6.27, 3.53,2.29, 1.64, 1.24 MPa, and the compressive modulus is 33.25, 19.23, 16.33, 13.92 and 11.99
MPa, respectively,, among which the mechanical properties of the scaffold with group number 1 are more consistent with those of
human subchondral bone. The mechanical properties of the scaffold with group number 1 are more consistent with the mechanical
properties of human subchondral bone, which can effectively relieve the stress shading between the implant and human bone.
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