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    At present new materials for bone tissue replacement and recovery are   developed actively. In this row synthetic hydroxyapatites (HAP) and materials on their basis, simulating composition and structure of bone, are widely used: HAP coatings on metal substrate, composites HAP-polymers.  

In this work composites based on two biocompatible components hydroxyapatite and cellulose Acetobacter Xyinum (CAX) were developed.   In this connection     two HAPs (HAP1, HAP2) which differ one other by their way of syntheses were used. HAP1 and HAP2 were amorphous in initial state owing to ratio of Mg/Ca =0.001-1, that prevents crystallizations process. Thermophysical properties and structure of two HAPs (HAP1, HAP2) and composites based on HAPs and Cellulose Acetobacter Xylinum (CAX) are investigated by DSC and WAXD methods.

Developed composites were suggested as precursor for bone tissue.Cellulose Acetobacter xylinum (CAX) was used as scaffold.  CAX was chosen owing to valuable properties of CAX gel film (GF CAX) formed in the process of static cultivation. GF CAX was formed by the network of micro-fibrillar crystal bands of nano-level dimensions possessing the high surface energy of edges at the expense of non –compensated primary OH - groups capable to keep the large amount of water (the ratio dry polymer/water is equal 1:100). 

DSC data reveals pronounced endo-processes, connected with dehydration of HAPs at temperatures up to 200ºC. Endo-effect is characterized by two maximum at 98 and 135 ºC related to releasing of free and bound (crystalline hydrate) water.  From 200 till 625ºC no other effects is observed on the DSC curves. Crystallizations of HAPs are registrated at temperature 625-699 ºC (HAP1) and 666-726 ºC (HAP2). These phase transitions are characterized by different crystallization rate for HAP1 and HAP2.  HAP1 crystallizes in two various phase which is confirmed by   more complex (double) exo-effect on the DSC curve. 


Thermophysical properties of composites significantly differ from both HAPs and CAX. The CAX decomposition in accordance with TGA and DSC data begins at 250 ºC. Contrary to CAX narrow phase transition reveals in temperature region 320-370 ºC with maximum at 350 ºC (i.e., where none phase transitions were observed for components of composites). WAXD data show significant differences of composites structure in this temperature region during phase transition. So, on diffractograms for composites heated to 300 ºC one can observed intensive reflexes, relevant to CAX (2θ=15º, 2θ=23º) and halo, relevant to HAP. After heating up to 350 ºC only one broad reflex at 2θ=20º is observed, which can be connected with changes of CAX structure in composite. For all that composites based on HAP and CAX retain residual mechanical properties even after heating up to 350 ºC.
