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Biomedical Application of PLA/Bioglass Microsphere
Composites in Microinjection Molding
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Abstract

The study focuses on developing polylactic acid (PLA) composites with bioglass microspheres
(BGM) for improving the mechanical properties of bone tissue engineering scaffolds. The
collaboratory research institution, Leibniz Institute of Polymer Research Dresden (IPF) in Germany,
provides a mold of new-type micro tensile rod with and without weld line which can be used to
observe the micro features of the mechanical properties on PLA composites. The influences of
injection molding parameters were optimized for the mechanical properties according to design of
experiment (DoE), varying melt temperature, injection velocity, and packing pressure. The
mechanical behavior of sample with and without weld line was both improved by lowering the melt
temperature, and then created a thicker skin layer. Young’s modulus increased from 11.8 GPa to 13.7
GPa via adding 5%wt and10 wt% BGM powder in PLA matrix. However, the tensile strength and
elongation at break were rapidly falling and convert to brittle materials due to the lack of interaction
induced poor bonding properties between two-phase. Therefore, PLA/BGM composites have been
fabricated into the micro tensile rod by microinjection molding, which conformed to the mechanical
properties of natural bone tissue.
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