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Scaffolds for bone regeneration should be porous to facilitate bone ingrowth and bioactive, i.e. able to form a direct bond with surrounding bone. Furthermore, scaffolds should promote adhesion and proliferation of bone-forming cells, be biocompatible and easy for surgeons to handle, i.e. not brittle. In order to generate scaffolds with all these properties, composites consisting of a polymeric phase reinforced with an inorganic phase can be generated. In this study, polymeric-inorganic composites were fabricated by biomimetic mineralization of porous chitosan scaffolds with calcium carbonate (CaCO3).
Chitosan, a derivative of chitin, is well known for its biocompatibility and CaCO3 has been successfully used as a material for bone regeneration. Mineralization of chitosan with CaCO3 can be considered a biomimetic approach, as marine invertebrates (e.g. crustaceans) mineralize their chitin exoskeletons with calcite, the thermodynamically most stable polymorph of CaCO3.  In this study, 2% (w/v) porous chitosan scaffolds of different molecular weights (low, medium, high) were created using a freeze-drying method and subsequently mineralized with CaCO3 by alternate soaking in solutions containing calcium and carbonate ions. After three alternate soaking cycles, CaCO3 in the form calcite of had formed in all scaffold types. This was confirmed by ATR-FTIR and SEM analysis after lyophilization. Calculation of dry mass percentage, i.e. (mass after lyophilization/mass before lyophilization) x 100% revealed that a higher amount of mineral formed in scaffolds consisting of high and medium molecular weight chitosan than in low molecular weight chitosan scaffolds. Compressive strength of the scaffolds rose markedly as a result of mineralization. No brittleness was observed. These results pave the way for in vitro and in vivo biological testing.
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