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Chemical method of material synthesis defined as the sol-gel method represents the low-temperature way of the production of glasses, ceramic and composed materials. This method bases on the possibility of the obtaining of continuous structure of the solid body as the result of the reactions occurring in the solution. In this method the different organic and inorganic chemical compounds may be used as the precursors of final components of the material. 

Our research concerns two kind of materials, obtaining by the sol-gel method, with different properties: − bioactive materials, − organic-inorganic hybrid glasses with special optical properties.

Bioactive materials are amorphous materials from the CaO-SiO2-P2O5 system, as well as glass-ceramics with hydroxyapatite and wollastonite as crystalline phases. These materials are produced at the temperature not exceeding 1000(C are obtained in the form of powders, granules, coatings and dense sinters. The materials were characterised with respect to surface development and behaviour in simulated body fluid SBF. It has been found that in SBF the materials become covered with a surface hydroxyapatite layer, which is evidence of their bioactive 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 rats bone defect). From our results it follows that these gel-derived materials have a higher bioactivity than melting materials and show excellent biocompatibility.

Organic-inorganic hybrid glasses (HG) represent a very interesting material of special optical and other physical or chemical properties. These glasses are formed from various combinations of metal alkoxides and polymers to create a nanoscale admixtures of inorganic oxide and organic polymers. Organically modified silica gels are obtained by the sol-gel method using as the starting materials tetraethoxysilane (TEOS) and the gel modifier, diethoxydimethylsilane (DEDMS). From our investiga​tion it follows, that using DEDMS as an organic modifier of TEOS it is possible to obtain transparent gels of good quality at the molar ratio DEDMS : TEOS ( 1. An ad​dition of DEDMS affects the structure and microstructure of gel derived from TEOS. DEDMS accelerates the polycondensation reactions of gel at low temperature and causes the reduction of the specific gel surface. Introducing the organic dye 2’,7’‑dichlorofluorescein  into TEOS gel, as well as to TEOS gel modified by DEDMS, develops the intensive yellow colour, stable up to 100oC. Heating the gels to 200(C reduced the colour intensity of the gels, which might be connected either with the dye decomposition or with its removal from the gel. Establishing the factors determining the colour stability in gels will be the object of further research.

