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Effect of the oxygen content on the bioactivity of Ta-based coatings
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Tantalum (Ta) is a transition metal well known for its goods properties like

biocompability, high corrosion resistance and excellent chemical stability. Ta is a

promising material for dental implants since, comparing with Ti, is bioactive, has an

interesting chemistry, high wettability and surface energy. Another promising

approach for implantology is the development of implants with oxidized surfaces since

bone progenitor cells interact with the oxide layer, forming a diffusion zone which

promotes a stronger bond due to its ability to bind with calcium.In this work Ta based

coatings were deposited by DC magnetron sputtering onto Ti CP substrates in an

Ar+O

2

 atmosphere. The influence of the oxygen partial pressure on the morphology,

chemical bonding and structure of Ta-based films was analyzed. The chemical

composition of the coatings was evaluated by Electron Probe Microanalysis (EPMA).

Film structure and morphology were assessed by means of X-ray diffraction (XRD)

and scanning electron microscopy (SEM).In addition, characterization by X-ray

photoelectron spectroscopy (XPS), and Fourier transform infrared spectroscopy

(FTIR) was performed since these techniques gave information on the chemical

bonding and electronic structure of the Ta based coatings.

The coating´s bioactivity was evaluated by in vitro tests of immersion of the samples

in SBF (Simulated Body Fluid). In-vitro results demonstrate that Ta oxide surface

shows higher wettability and surface energy and consequently an increased affinity

for cell adhesion, compared with CP-Ti substrate.
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