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Compositional, mechanical and biocompatibility analyses of Zr ion implanted
medical grade Ti.
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Titanium is typically the biomaterial of choice in medical devices where good

biocompatibility and biomechanical properties are required. Nevertheless, in some

cases, e.g. implants with small diameters, higher mechanical resistance is required. Ti

alloys, such as e.g. TiZr alloys, may then beused, although their higher Young's

modulus may generate stress shielding phenomena and other drawbacks. Besides,

ZrO

2

 is known in certain conditions (tetragonal phase) to mitigate crack propagation

and thereby enhance the resistance to failure due to cyclic loading.This work aims at

studying the surface alloying of Ti with ZrO

2

 through Zr ion implantation and its effect

on its mechanical (fatigue) and biocompatibility properties.

TiGr4 was subjected to Zr(and Ar) ion implantation (50 and 100 keV, 1×10

17

 and

5×10

16

 ion/cm

2

) together with pre-, co- and post-oxidation processes at different

temperatures.Surface composition of the resulting surfaces was analyzed by X-Ray

Photoelectron Spectroscopy. Biocompatibility and cell adhesion tests were performed

on selected surfaces. Finally, surface treated samples were subjected to fatigue tests

(1050N at 30

o

). The fractured areas where examined by Scanning Electron

Microscopy analyses.

Results showed the formation of ZrO

2

 embedded in Ti in some of the treatments.

Tested surfaces were found to be biocompatible, non-cytotoxic. Fatigue resistance

results failed to show a significant improvement of Zr ion implanted samples in

comparison with the control (untreated) samples, although the resistance was

statistically significantly superior to that of Ar ion implanted samples.
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