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Abstract

This study was aimed to develop the matrix using the biends of collagen/chitosan
or collagen/polyvinyl alcohol (PVA) for application in tissue engineering. The type |
collagen used throughout the study was isolated from bovine tendon and characterized
by fourier transform infrared spectroscopy (FTIR) and sodium dodecylsulphate
polyacrylamide gel electrophoresis (SDS-PAGE). Various types of matrix were prepared
by casting technique and proportions of isolated type | collagen and chitosan or PVA
were varied in ratio of 8.1 to 6:4 (coltagen/chitosan ) and 9:1 to 8:2 {collagen/PVA), with
various amounts of tofal polymer (0.5-4% wiv). The types of chitosan used in this study
included shrimp chitosan with molecular weight 30,000 and degree of deacetylation (DD)
85-90% (shrimp chitosan MW 30,000), shrimp chitosan with molecular weight 100,000
and DD 80% by approximately (shrimp chitosan MW 100,000), shrimp chitosan with
molecular weight 100,000-1,000,000 and DD more than 90% (shrimp chitosan MW
100,000-1,000,000}, crab chitosan with molecular weight 100,000-1,000,000 and DD
more than 90%(crab chitosan MW 100,000-1,000,000), and squid chitosan with
molecular weight 100,000-1,000,000 and DD more than 90% (squid chitosan MW
100,000-1,000,000). In addition, PVA with different molecular weight including molecular
weight of 72,000 (PVA MW 72,000) and 145,000 (PVA MW 145,000} were used in the

blended polymeric solution. The effects of various types of crosslinker including



glutaraldehyde (GA) and p-giycerolphosphate (GP) on the physicochemical
characteristics were also demonstrated. The crosslinkers were used in various
concentrations; 0.05-0.15% of GA and 0.5-1.5% of GA by weight of total polymer.
Physicochemical characteristics and surface morphology of the prepared matrices were
determined by visualization and electromicroscopic technique, respectively. The
mechanical properties including tensile strength and % elongation at break of the
matrices were evaluated by the tensometer. Swelling and bicdegradation studies were
carried out in phosphate buffer saline (PBS, pH 7.4) containing collagenase enzyme. The
selected matrix was evaluaied the cytotoxicity including cytocompatibility, cell adhesion,
cell proliferation, and genes expression. The obtained results indicated that the
physicochemical properties of the matrix depended on the amount, MW and type of the
polymer blended, and the amount and type of crosslinker. Introducing chitosan together
with GA crossllinking could improve the physicochemical properties of the collagen
matrix including tensile strength, % elomgation at break, swelling property and
degradation time. The developed matrix, collagen/crab chitosan MW 100,000 -
1,000,000 in ratio of 7 to 3 crosslinked with 0.1% GA by weight of total polymer (3%;,
exhibited the suitable strength (tensile strength = 8,45 kgf/mm®), flexibitity (% elongation
at break = 2.38) and sweiling {76%) properties. Moreover, it could promote cell
proliferation and prolongs 2 months expression of keratinocyte growth factor receptor
(KGFR) and keratin (K4-14) genes, which are the important genes for keratinocyte
growth. Therefore, the developed matrix from this study has potential for further

application in skin fissue engineering.
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