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Abstract

Titanium, one metal with a very wide application range in the dental or orthopaedic fields, and
hydroxyapatite (HA), a very versatile and biocompatible ceramic, can be combined to achieve
medical implantable devices bearing the advantages of both materials [1, 2].

A new approach for the achievement of HA coated-titanium discs is presented, involving
simultaneous precipitation and electrodeposition. One precursor is present in the electrolysis
cell and the other precursor is dropwisely added, while an electrochemical potential is applied.
The addition order of the precursors was alternated, and the Ti substrate surface modifications
were evidenced using various analysis methods. XRD data shows that all the specimens contain
HA as the single crystalline phase.

A double ceramic layer configuration is present, with one layer comprised of submicrometric
crystals and the second one made up of micrometric constituents. The density of the continuous
lower layer is higher, while the upper layer is discontinuous and its density is lower. For both
layers the HA crystals are arranged into semi-spherical aggregates.

The roughness observed in AFM results, coupled with data from XRD and SEM analyses,
indicates that the HA specimens deposited for longer time periods (4h vs. 1h) are more suited
for biointegration.

Since the intended applications concern the dentistry and orthopaedics fields, in vitro tests using
artificial saliva solution conducted at 37 °C for 30 and 60 days were followed by XRD and
SEM characterizations. Artificial saliva solution was prepared with the same recipe used by
Veys-Renaux et al. [3]. Results showed the presence of HA throughout the entire testing period,
as well as the rapid development of large octacalcium phosphate and dicalcium phosphate
crystals. Integrity and resilience of the coatings base layer under corrosive conditions was
evidenced by their detachment from the Ti substrate - as opposed to their potential cracking,
which would indicate a low corrosion resistance and lack of integrity.
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