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Biphasic calcium phosphates of hydroxyapatite/octacalcium phosphate
with mixed morphology for hard tissue engineering applications
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Abstract: Biphasic calcium phosphates (BCPs) of hydroxyapatite/Octacalcium phosphate (HA/OCP)
with mixed morphology of whisker/spherulite were synthesized and characterized by the precipitation-
hydrolysis method in an acidic solution containing calcium and phosphate ions and carbonyl diamide.
The synthesized solutions were refluxed at 90 °C for 3 or 4 days. The crystalline structure of products
was determined by X—ray diffraction (XRD). Fourier transformed infra-red spectroscopy (FTIR) was
used to characterize the absorption spectrum. The morphology of products was evaluated by scanning
electron microscopy (SEM). The results showed the presence of carbonyl diamide (CA) in synthesized
solutions with a Ca/P molar ratio of 1.67 led spherulites to be formed and then whiskers such that
an increase of CA concentration was associated with an increase in whisker length and a decrease
in spherulite diameter. The concentration of CA was more effective than calcium concentration and
Ca/P molar ratio on the size of whiskers. The increase of reaction time may give rise to change the
morphology of whiskers to lath-like one (increasing the whisker width) and spherulites from flower-
like forms to microspheres. The appropriate chitosan-based composite scaffolds containing various
amounts of calcium phosphate phase with a homogenous microstructure of 65—80 porosity are percent
and pore size of 50—400 pwm could be produced for hard tissue engineering applications. The porosity
of scaffolds was decreased with increasing the calcium phosphate phase.

Keywords: Octacalcium phosphate, Hydroxyapatite, Chitosan, Composite scaffolds, Hard tissue

engineering
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