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Materials which are introduced in medical practice for reconstruction and replace​ment of the diseased and damaged human bones are called „biomaterials”. According to the character of tissue response at the implant interface, biomaterials has been divided into: almost inert, resorbable and bioactive.

Bioactive materials are amorphous materials from the CaO-SiO2-P2O5 system, as well as glass-ceramics with hydroxyapatite and wollastonite as crystalline phases.  Bioactive materials induce specific tissue response, which results in the formation of a bonding interface between the implant and the natural host tissue.

In our laboratory, these materials, with different chemical composition, are obtained by the sol-gel method, using TEOS, triethylophosphate (OP(OC2H5)3), calcium nitrate Ca(NO3)2 ( 4H2O as the starting compunds.

The maximum temperature of thermal treatment is 800−1200(C, it is about 300−500(C lower than in case of conventional methods  like melting and controlled crystallisation. These materials are obtained in the form of powders, granules, coatings and dense sinters.

The materials were characterised with respect to phase composition and behaviour in simulated body fluid SBF to estimate their bioactivity in vitro conditions, which can be seen as ability to form on its surface a layer of hydroxyapatite as a result of its contact with SBF.

From our studies it follows that all pellets become covered with a layer enriched with calcium, and phosphorus, which may be evidence of surface crystallisation of calcium phosphate, but in the case of sinters only on the A material’s surface crystallisation of calcium phosphate was observed. However the material A in the form of granules behaves like resorbable material while the granules of S show high bioactivity.These facts indicate that the form of materials, in case of gel-derived materials determines their chemical properties.

In order to estimate the biocompatibility of the obtained materials they have been subjected to selected tests in vitro (cultures of macrophages, fibroblasts and bone marrow cells) and in vivo  (implantation to the rabbits bone defect and in skeleton muscle of rats).

Considering the results of the performed experiments, it can be assumed that none of the tested materials deteriorates the vital function of the cells, and the process of bone reconstruction stimulated by obtained materials is satisfactory. 

