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Abstract

Introduction: Chitosan and collagen are natural polymers which are
biocompatible, osteoconductive and degradable. It is hypothesized that chitosan-
collagen composite sponges wouid support growth and differentiation of osteoblasts and
collagen in chitosan-collagen sponges would improve osteoconductive property and
porous structure of chitosan sponges. The study aims to investigate the microstructure
of chitosan-collagen sponges and attachment, growth and differentiation of osteoblasts
on chitosan-collagen sponges. Materials and methods: A mouse osteoblast cell line,
MC3T3-E1, was seeded on three-dimensional scaffolds and cultivated in mineralized
culture medium for 27 days. Experimental groups were group A-D, ie. cells on
chitosan, collagen, 1:1 and 1:2 chitosan-collagen scaffolds, respectively. The
microstructure of scaffolds and morphology and growth of cells on structure of scaffolds
were examined using SEM. Cell growth, ALP activity and level of calcium content were
measured. Differences among groups of study were tested using ANOVA and Scheffe
or Dunsette's T3 when it was applicable. The significant values were set at a 8%
confidence interval. Results: It was found that chitosan-collagen composite and
collagen scaffolds had porous structure of 150 — 200 um. High growth rate of cells was
found in group A, while high levels of ALP activity were found in groups B, C and D.
The highest level of calcium content was found in group B (p<0.05). Conclusion: The
study demonstrated that porous structure of chitosan-coilagen scaffoids supported
growth and differentiation of osteoblasts. Collagen in chitosan-collagen composite
improved the porous structure and osteoconductive property of chitosan scaffoids.

Chitosan-collagen scaffolds are potential scaffolds in bone tissue engineering.

(4)



