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The project on Multidisciplinary Researches in Tissue Engineering for Development of Bone
Substitutes: Phase II is the continuous phase (second year) of the main project. In Phase I, two types of
bone substitute scaffolds having suitable physical, mechanical and in vitro biological properties have been
developed from mainly Thai silk fibroin and chitosan. In this Phase, two obtained scaffolds were further
developed as divided into three subprojects: in vivo test of biocompatibility and bone formation, standard
safety testing of Thai silk fibroin- and chitosan-based bone substitutes, and development of a bioreactor
for cell culture and bone tissue engineering.

The results of radiographic evaluations and histopathological examinations on the
biocompatibility of two types of scaffolds with bone implanted sites in dogs showed that chitosan based
scaffold could profound the higher inflammatory responses to the surgical implanted site and the chitosan
based scaffolds still remained after 4 months of implantation. Thai silk fibroin based scaffold showed the
lower grade of inflammation and the penetration of fibrous tissue into the scaffold. The scaffold could not
be grossly detected after 2 months of implantation. The results on the safety of the developed bone
substitutes were obtained from the certified test by Thailand Institute of Scientific and Technological
Research (TISTR) and in-house test according to ISO-10993. It was noticed that Thai silk-based bone
substitute or TSF-bone substitute was not toxic to animals. There were no dermal irritation and skin
erythema. However, chitosan-based scaffold was not tested for its safety due to high inflammatory
responses observed in Subproject 1. From the development of an infused bioreactor for dynamic culture of
bone marrow derived mesenchymal stem cells (MSC) on 3D scaffolds in vitro, it was found that the
designed bioreactor was able to enhance the seeding, proliferation, and differentiation of stem cells which
would benefit cell culture system for research and therapeutic purposes.

In conclusion, Thai silk fibroin based scaffold has good biocompatibility in vivo. It is not toxic
and does not exhibit any irritation and skin erythema. Thai silk fibroin based scaffold has high potential to
be further developed as a promising scaffold for bone tissue engineering. It could be used to repair bone

defects with a lower cost than imported bone substitutes.
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