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Abstract 

Hydroxyapatite (HA), is an one of the calcium phosphate bioceramic material which similar 

chemical composition and Ca/P stoichiometry to that of the mineral component of bone. Its 

know as good biocompatible and osteoconductive ceramic and, therefore, its wide used in a 

range of applications in medicine and orthopaedics. The use of HA-coated implants have been 

reported to stimulate bone healing, resulting in an improvement in the rate and strength of 

initial implant integration. Deposition of HA layer on the top of metallic substrate is realized 

mainly for biointegration to bone tissue and enhanced implant stability.  

Plasma spraying is currently considered as most popular and approved method for the 

production of hydroxyapatite coatings for endoprosthesis purposes. However, the deposition 

process strongly affected the structure of the HA materials including recrystalisations, ion 

defects concentration, amorphisations level or phase transition to other calcium phosphate 

ceramics. It is very important to study the relationship between technological process 

parameters and structural properties.      

The aim of this paper is to investigate the effect of plasma gun to substrate distance on the 

defect concentrations of HA coatings. We have prepared series of HA coatings deposited on 

titanium substrate at different plasma spray distance. The optical methods as dark field confocal 

microscopy, Raman/PL and UV-VIS spectroscopy were used for study the influence of deposition 

process on structural degradation of HA precursor. The hydroxyl group concentration was 

investigated by study the OH mode intensity in the Raman spectra. Optical absorption 

coefficients at near UV region were analyzed by Diffuse Reflectance Spectroscopy.  PL intensity 

observed during Raman measurement  was also considered as relation to defects concentration 

and degradation level.  We confirm, the different gun-substrate distance has a great impact on 

structure of deposited HA ceramics.    
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