Carbonate apatite formation on CaO-SiO2-P2O5-MgO glass-ceramics in TRIS-HCl buffer solution
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Abstract: It is well known that hydroxyapatite, HA (Ca10(PO4)6(OH)2) exhibits beneficial properties as biomaterial, such as biocompatibility, osteoconductivity and good ability to bond directly to bone. It is also known that HA shows a limited in vitro and in vivo reactivity. To solve this problem many research groups synthesized sol-gel glasses and glass-ceramics in the CaO-SiO2-P2O5-MgO system. Two types of novel glass-ceramics have been synthesized from us in this system. After thermal treatment of the dried gels at 1200oC for 2 hours, XRD revealed the presence of some crystalline phases: for the sample C1 – whitlokite, cristobalite, and for the sample C2 – silicocarnotite, akermanite and merwinite. FTIR supported XRD data. The degradation behavior of the prepared glass-ceramics was evaluated in TRIS-HCl buffer solution. After soaking of the prepared glass-ceramics in TRIS-HCl buffer for 7 days, XRD proved the presence of carbonate apatite (CO3HA) and hydromagnezite. On the other hand, for C2 sample XRD depicted that akermanite and merwinite could not be observed after soaking in TRIS-HCl buffer. The formation of CO3HA is supported by FTIR and SEM results. 
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