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In tissue engineering, scaffolds development presents, among
others, 3 key requirements: adequate morphological characteristics,
mechanical performance and in-vivo biocompatibility. The aim of
the present study was to evaluate chitosan-based scaffolds produced
by particle aggregation in these key issues. Furthermore, chitosan
scaffolds were loaded with insulin to promote chondrogenic dif-
ferentiation. Micro-Computed Tomography (p-CT) was carried out
for accurate morphometric characterization quantifying porosity,
interconnectivity, particles and pores size that shown to be ade-
quate. Dynamical Mechanical Analysis (DMA) showed that scaf-
folds are mechanically stable in wet state with a storage modulus
of 421+1.04MPa at 1Hz frequency. Insulin-loaded scaffolds
were characterized and studied with a pre-chondrogenic cell line
(ATDC-5). The in-vitro release was carried out mimicking cell
culture conditions quantified by micro-BCA. When seeded with
ATDC-5, insulin-loaded scaffolds promoted the chondrogenic dif-
ferentiation as assessed by SEM, DNA and GAG content, histology
and real time-PCR. Furthermore, chitosan scaffolds were evaluated
in-vivo using a rat muscle-pockets defect model for different
implantation periods (1, 2 and 12 weeks). The histological and im-
munohistochemistry results have demonstrated that chitosan scaf-
folds are biocompatible. In addition, scaffolds interconnectivity
shown to be favourable to the connective tissues ingrowth into the
scaffolds and to promote the neo-vascularization even in early stages
of implantation. It is concluded that chitosan scaffolds produced by
particle aggregation could serve as alternative, biocompatible, and
safe biodegradable scaffolds for tissue engineering applications.

Acknowledgements: FCT (SFRH/BD/11155/2002) and EU
funded projects HIPPOCRATES and EXPERTISSUES.


https://core.ac.uk/display/187490402?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

