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Antibacterial property and cytocompatibility and of tantalum oxide and
silver-doped tantalum oxide coatings
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Commercial pure titanium (Ti) and Ti alloys are widely used as metallic biomaterials.

However, they still fail to meet some requirements for clinically uses of implant

applications due to its poor wear resistance and a lack of antimicrobial performance.

Tantalum (Ta), tantalum oxides and their coatings have been proved to increase their

applications in the biomedical fields such as orthopedic devices and dental implants

because of good corrosion resistance and biocompatibilities. In this study, tantalum,

doped tantalum oxide coatings containing different proportions of Ag were deposited

on bio-grade pure Ti implant materials. A pulsed magnetron sputtering system was

used for the deposition of the Ta2O5-Ag coatings. The Ag contents in the deposited

coatings were controlled by the magnetron power and bias voltage. The films were

then annealed using rapid thermal annealing (RTA) to induce the nucleation and

growth of Ag particles on the film surface. The crystalline structure and bonding states

of the coatings were analyzed by XRD and XPS. The antibacterial behavior and

cytocompatibility will vary, depending on the amount and size of the Ag particles on

the coated Ti samples. In this study, S. aureus and Actinobacillus

actinomycetemcomitans (A. actinomycetemcomitans) are Gram-positive and

Gram-negative bacteria, respectively, that exhibit physiological commensalism on the

human skin, nares, and mucosal and oral areas. Both bacteria were chosen as the

model for in vitro anti-bacterial analyses by a fluorescence staining method employing

Syto9 and bacterial viability tests. The cytocompatibility and adhesive morphology of

human skin fibroblast cells (CCD-966SK) on the coatings were also determined by

using the MTT assay and SEM. It showed that the nanostructure of Ag on the

tantanum oxide coatings was correlated with the antibacterial performance and

human skin fibroblast cellular biocompatibility.
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