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Synthesis of Hydroxyapatite for Medical Applications
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Synthesis of Hydroxyapatite for Medical Applications |
Abstract

This research involved a synthesis of hydroxyapatite by coprecipitation method. Factors
affected on chemical composition and molar ratio of caléium per phosphorus (Ca/Pj were
investigated. Starting materials were 0.5 mol/] calcium nitrate tetrahydrate (Ca(NO,),*4H,0) and 0.3
mol/l phosphorus pentoxide (P,O;) or 0.3 mol/l phosphoric acid (H,PO,). The starting solutions were
precipitated at pH 6, 7, 8,9, 11 and 12 by adding 30% ‘ammonium hydroxide (NH,OH). Suspensions
of the precipitates were aging for 30 and 60 min in order to completely precipitate. The sample
synthesized from calcium nitate tetrahydrate and phosphoric acid, preci_pitated at pH 9 and aged for
60 fnin, had a molar Ca/P ratio of 1.15 which was close to the theoretical value of hydroxyapatite _ .
(Ca/P = 1.67). In addition, a main constitute phase in this sample was hydroxyapatite. After
calcination at 1000 and 1100°C, the main constitute phase changed to tricalcium phosphate (TCP)
because of the decomposition of water from hydroxyaptite. The éample synthesized from calcium
nitrate tetrahydrate and phosphorus pentoxide, precipitated at pH 7 and aged for 30 min, had the
lowest molar Ca/P ratio of 0.55. The main constitute phase in this sample was dicalcium phosphate
(DCP).. The crystalline phase of hydroxyapatite was obtained after calcination at 800 and 950 °C but
main constitute phase was still dicalciumphosphate. Bioactivity of the synthesized samples was
studied by soaking in simulated body fluid (SBF). The formation of hydroxyapatite was observed on

the surfaces of all samples, indicating that the synthesized samples were bioactive materials. '
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