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Phase composition of coatings formed by the
gas-detonation spraying of hydroxyapatite powder

Friday 7 November 2025 12:05 (5 minutes)

Recently, biocompatible coatings for medical implants have become widely used. To improve their function-
ality and safety, it is necessary to understand the mechanisms of coating formation. In this study we present
an analysis of the phase composition of biocompatible coatings produced from hydroxyapatite (HA) powder
using the gas-detonation spraying technique. The coatings were deposited onto various substrates, including
metals (copper, medical, and technical titanium), quartz plates, and polymers (polyetheretherketone, fluoro-
plastic). Raman spectroscopy was employed for structural characterization. It was found that all studied
coatings contain crystalline HA and additional (secondary) phases. It was shown that secondary phase de-
pends on the substrate material, namely, for metal substrates it is amorphous HA, for polymer substrates it
is tricalcium phosphate. The study of coatings with different thicknesses showed the formation of a transi-
tion layer between coating and substrate, which differs in phase composition from the main coating. In the
case of polymer substrates, it is characterized by an increased tricalcium phosphate content, while for metal
substrates the intermediate layer is determined by a reduced content of amorphous HA. In addition, it was
observed that an increase in the distance between the gun and the metal substrate leads to a decrease in the
content of amorphous HA in the coating. The obtained experimental data allow us to suppose a formation
mechanism of the sprayed coatings based on the macro-characteristics of substrate material, namely, hardness
and thermal conductivity.
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