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Keyword: Poly(lactic acid) Silk fibroin Electrospinning Tissue Engineering

The aim of this present research is to develop biomimetic meniscus scaffold
using electrospun poly (lactic acid) (PLA)/silk fibroin (SF) and explore their potential
use for scaffold augmented suture.

Poly(lactic acid) (PLA) is one of the most widely used synthesis polymers in the
biomedical field because it has good mechanical properties such as high strength and
high stiffness. However, it has poor cell adhesion and slowly degrades in in vitro
surroundings. Silk fibroin (SF) is a g¢ood candidate to improve the cell adhesion and
degradability of electrospun PLA. SF powder was prepared from silk cocoon of Bombyx
mori silkworm by degumming and freeze-drying method. Two commercial grade PLA
were fabricated by using electrospinning process at different concentration (10%, 15%
and 20 % w/v). This is to study the effect of PLA molecular weight and the effect of
PLA concentration on physical properties of electrospun PLA. The suitable PLA solution
that provides suitable morphology was chosen for mixing with 12 % (w/v) SF solution
at different ratios (PLA75:SF25, PLA50:SF50 and PLA25:SF75). The effect of SF content
on the physical properties and biocompatibility of electrospun PLA/SF was studied.

Related factors including solution viscosity and SF content were investigated in
order to create a PLA/SF scaffold that offered both biological and mechanical
capabilities. The solution viscosity considerably varied when PLA concentration and
molecular weight were altered. It was clarified how solution viscosity affected fiber
formation and fiber shape. Additionally, research was done on both commercial (L-
lactide, D-lactide PLA) and medical grade PLA (pure PLLA). Electrospun PLA and PLA/SF
based nanofibrous scaffolds were studied for their mechanical, thermal,

biodegradable, wettability, cell viability, and gene expression characteristics.



The findings showed that for the regeneration of meniscus tissue, medical
grade PLA electrospun scaffolds exhibited superior mechanical properties,
degradability, and cellular induction. However, due to its toxicity, the commercial, non-
medical grade PLA employed in this study was not suggested for use in medical
applications. The in vitro degradability and hydrophilicity of PLA-based scaffolds were
enhanced by the addition of SF. Based on cell survival, gene expression, surface
wettability, and in vitro degradation, the PLAmMed50:SF50 scaffold has the potential to

be developed as a meniscus tissue engineering scaffold.
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