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APINYA  RAKSA : NANOFIBROUS SCAFFOLD OF ELECTROSPUN  SILK
FIBROIN/POLY(VINYL ALCOHOL) BLENDS FOR MENISCUS TISSUE ENGINEERING
APPLICATION. THESIS ADVISOR : ASSOC. PROF. RAPEE UTKE, Ph.D. 120 PP.

Keyword: silk fibroin, poly(vinyl alcohol), scaffold, collagen, aggrecan, meniscus

This thesis introduces a novel methodology in the field of tissue engineering,
focusing on the fabrication of nanofibrous scaffolds for addressing meniscus injuries
and degeneration. The research explores the manufacturing process of nanofibrous
scaffolds using the electrospinning technique, employing a distinct blend of silk fibroin
(SF) and poly(vinyl alcohol) (PVA). SF extraction is conducted using CaCl, and LiBr
solvents, with LiBr-extracted SF exhibiting a high vyield. Furthermore, the study
examines %crystallinity and molecular weight for similarity values. XRD patterns and
FTIR spectra confirm the presence of B-sheet crystalline, random coil, and a-helix
structures. However, investigations into electrospinning parameters reveal that optimal
conditions include PVA at 10% w/v, a relative humidity of 50%, and a high voltage of
20 kV. These conditions yield an average fiber diameter and tensile properties suitable
for the resulting electrospun scaffold. Fabrication of nanofibrous scaffolds using
SF(CaCl,)/PVA and SF(LiBr)/PVA blends at different ratios (100:0, 75:25, 50:50, 25:75,
0:100) demonstrates that the addition of SF enhances surface wettability, thermal
properties, tensile strength, and elongation at break. Conversely, SF reduces viscosity
and average fiber diameter. SF extraction using CaCl, and LiBr solvents yields slightly
different properties. Both SF/PVA  nanofibrous scaffolds are selected for
biocompatibility testing. Among these, the electrospun SF(LiBr)/PVA 50:50 nanofibrous
scaffold emerges as the optimal condition for meniscus tissue engineering, promoting
cell viability and exhibiting non-toxic properties. Additionally, it enhances chondrogenic
gene expression, particularly collagen types | and aggrecan, outperforming the
SF(CaCl,)/PVA scaffold. Based on these findings, the electrospun nanofibrous scaffold
of SF(LiBr)/PVA (50:50) is successfully manufactured and holds potential for use as
biomimetic meniscus scaffolds for scaffold-augmented sutures. With its favorable

morphology, mechanical properties, cell viability, and gene expression characteristics,
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the SE(LiBr)/PVA (50:50) nanofibrous scaffold shows promise as a meniscus tissue

engineering scaffold, positioning it as a viable candidate for meniscus regeneration in

tissue engineering applications.
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