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POLYMERIC BIOMATERIALS WITH SPECIAL APPLICATIONS 
This PhD Thesis's main objective was to develop innovative collagen-based biomaterials with natural polymers/clays/drugs and to characterize their overall performance in accordance with special applications and needs in the area of biomedicine, pharmacy and food industry. A new type II collagen extraction technology and the stabilization of the collagen extracts through chemical crosslinking using different crosslinking agents were developed. Also, new biomaterials based on type I and type II collagen as drug delivery systems and composites with natural polymers and antibiotics were designed. The characterization of the obtained collagen extracts and biomaterials was carried out by using modern structural, morphological, biological, thermal, goniometric and mechanical methods, establishing the directions for the use of the obtained biomaterials in medicine, pharmacy and the food industry. Thus, type II collagen from bovine cartilage was obtained and characterized as a potential biomaterial that can be used in cartilage regeneration. The synthesis of type II collagen-based biomaterials with and without cross-linking agents was studied. Also, supports based on collagen/chondroitin sulfate with doxycycline were designed and characterized for cartilage tissue regeneration. Further, for cartilage regeneration, microcapsule formulations based on type II collagen, sodium alginate and sodium carboxymethyl cellulose loaded with doxycycline as a model antibiotic drug were obtained, characterized and optimized, formulations which can be additional incorporated into hydrogels to improve localized therapy of septic arthritis. New composite samples were obtained using type II collagen and different types of mineral clays. To investigate the influence of different types of nanoclays on the drug release efficiency, the obtained composite samples were additionally encapsulated with gentamicin. Biomaterials for soft tissue regeneration of the digestive system have also been obtained and characterized.
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