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ABSTRACT

Studyhasbeen madeonthe preparation,characterizationofapatitic calcium

phosphatecementfromavailablelocalrawmaterial. Its feasibility as an orthopedicand in

dental application has also been conducted. The present work also describes its

characteristic properties includingresults ofbiocompatability studies. Apatitic calcium

phosphate cements (apatitic triphasic calcium phosphate, apatitic biphasic calcium

phosphate and hydroxyapatite) have been prepared by precipitation and hydrothermal

methods using local raw material (limestone) which is an easily available resource in

Myanmar. The apatitic triphasic calciumphosphate cement (ATep) block consisting of

hydroxyapatite (HA). octacalciumphosphate(Ocp) and !l-tricalciumphosphate (!l-tcp)

has beenprepared by hydrothermalmethod.The nature of phase purity of cement block

was analyzed by X-raydiffraction (XRD) and Fourier Transform infrared spectroscopy

(FT-IR).The microstructure analysisusingscanningelectronmicroscopy (SEM)showed

the nature ofa monolithic piece. Thestructure hasan apparent porosity of .... 42%. The

apatiticbiphasic calcium phosphate(ABcp)consisting ofhydroxy apatiteandp-tricalcium

phosphate has been preparedbyprecipitationmethod. The X-raydiffraction analysis of

the productI (driedsample. hydroxyapatite) revealed that ABcpwas partially crystalline

state.However. onheatingat 800'C for 8hrs, XRDpatternindicated aperfectly crystalline

form ofABcp. This observation was supported by FT-IR measurement. The change in

morphology regarding in the functional nature was inferred by the shift in the FT-IR

frequency, Thebydroxyapatite has beenpreparedbyprecipitationmethod. The natureof

the precipitated cementwas analyzed through X-ray diffraction and Fourier Transform

infrared spectrometry. The results showed the phase to be hydroxyapatite. The

microstructure analysis usingscanning electronmiscroscopyshowed hydroxyapatite nano

crystallite structure with particl e size of a few micrometers. MALDI-TOF-MS
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measurements on thepreparedcomposites weredoneusingdithranol (I , 8 - dihydroxy ­

9· anthrone) as matrix. Thestrong evidence for the fonnations ofthe carbonate apatite

composites wereachieved from MALDI-TOF-MS spectraofthecomposites.Thepotential

yields ofapatiticcalciumphosphates, based on slaked lime(18.5 g) were estimated to

beabout; fl-tcp -79.39%; ABcp- 77.11% and HA-76.45%. Thepreparedcements do

notshowappreciable dimensional or thermal changes duringsetting.The optimization of

thepreparedapatiticcalciumphosphatecements weredonebythevariationofdisodium

hydrogen phosphate concentration, setting time, hardening time aswell ascompressive

strength. Theinjectabilitywas estimated byextruding through needle, andcohesiveproperty

wasassessed by watercontactmethod. Theprepared apatitic calciumphosphatecements

passed thetoxicologicaJ screening whichwasdonebyhaemolysis test. Hence, physico­

chemical properties of prepared cements showed clinically relevant values, it may be

usedin theorthopedicanddental applications.

Keywords: apatitic calcium phosphates, precipitation method, hydrothermal

method, orthopedic anddental applications, clinically relevantvalues,

haemolysistest.
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