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Preparation and Properties of PLA/B-TCP Bio-scaffolds Based on Photocurable 3D Printing
Wang Boqun', Jie Xiaohua’, Lei Fang', Li Jiang'
(1. School of Advanced Manufacturing Technology , Dongguan Polytechnic College, Dongguan 523808, China;
2. School of Materials and Energy , Guangdong University of Technology, Guangzhou 510006, China)

Abstract : In order to prepare a PLA/B-TCP bone tissue engineering scaffold with grooving texture, adjustable roughness and
high compressive strength, and solve the problem that it is difficult to obtain fiber surface characteristics with controllable texture by
traditional piston extrusion 3D printing, photocurable bio-based polylactide, 3 -tricalcium phosphateas raw material and y-(2, 3-
epoxypropoxy)propyltrimethoxysilane coupling agent as modifier were used. PLA/B-TCP slurry with different B-TCP content was
prepared by ball milling and stirring method, and the porous biological scaffold was prepared by Liquid Crystal Display photocuring
3D printing technology. The materials and the scaffold were characterized by rotating rheometer, scanning electron microscope,
transmission electron microscope, selected electron diffraction pattern, infrared spectrometer and compression test. Rheological char-
acteristics, porosity calculation, surface profile observation and Energy Dispersive Spectroscopy component analysis were also
carried out. The rheological properties of PLA/B-TCP slurry with differentB-TCP content and the preparation process of LCD photo-
curing 3D printing were systematically studied, and the effects on the surface morphology, microstructure and compressive strength
of biological scaffolds were also studied. The results show that the porosity of the biological scaffold decreases and the number of
particles in the PLA/B-TCP slurry increases with the increasing of 3-TCP content, resulting in increased roughness and viscosity at
low shear rates. In addition, the fiber surface of the scaffold shows different regular grooving and rough surface characteristics, and
the compressive strength first increases and then decreases with the increase of 3-TCP content, and the strength of the scaffold is the
highest when the 3-TCP content is 10%.

Keywords : polylactide/B-tricalcium phosphate ; photocurable by liquid crystal display ; 3D printing ; bio-scaffolds ; micro-
structure and property
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