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Biocompatibility and biomechanics study on novel 3D printed polylactic acid/nano-scale B-TCP degradable

cervical fusion cage

YANG Jie-lai, XU Jun, GU Huijie, YIN Xiaofan*
Department of Orthopedics Surgery, Minhang Hospital, Zhongshan Hospital, Fudan university, Shanghai 201100, China
[Abstract| Objective: To discuss the biocompatibility and biomechanies properties of novel 3D printed polylactic acid
(PLA) /nano-scale B-TCP degradable cervical fusion cage. Methods: The computer-assisted design (CAD) system and 3D
printer were used to design and fabricate the personalized goat cervical fusion device and the endplate matching was evaluated
and analyzed. The biocompatibility of 3D printed fusion device was tested by cell experiment. The biomechanical stability of 3D
printed cage was analyzed after being implanted into the goat cervical spine. Results;: The matching degree of 3D printed cage
was significantly higher than that of autologous bone, Wego cage, and Solis cage (P<C0. 05). The differences were statistically
significant (P<C0. 05). There was no significant difference in cell viability between pure PLA materials and 3D-printed PLA/
nano--TCP composites. On the left and right sides of the flexion and rotation of the ROM, 3D printed composite fusion device
were less than the autologous iliac, Wego cage. and Solis cage, the differences were statistically significant (P<Z0. 05). In the
flexion ROM, although the 3D printed fusion device was less than the autogenous iliac bone (P<C0. 05), but there was no
significant difference with the Wego cage, and Solis cage. In the posterior ROM, there was no significantly difference between
3D printed f{usion device and autologous iliac, Wego cage, or Solis cage. Conclusions: The 3D printed PLA/nano-scale 3-TCP
degradable cervical fusion device showed good biocompatibility and mechanical stability, which indicating a promising clinical
application prospect.
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