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Porous nickel-titanium shape memory alloy is a potential orthopedic material. In addition to its unique shape memory effect
and super-elasticity, the porous structure allows bone in-growth which bodes well for tissue recovery. However, the high
nickel concentration in the alloy causes health concerns as Ni is known to cause allergic reactions in some patients. In order
to mitigate nickel out-diffusion and strengthen the surface properties, plasma immersion ion implantation (Pill) and micro-
arc oxidation (MAO) were employed to modify the complex surfaces of porous nickel-titanium (NiTi). Both methods are
superior to regular beam-line ion implantation as they can more effectively treat the sidewalls of the pores. The Pl
experiments were performed using oxygen plasma. In MAQ, the oxidation process took place in an electrolyte solution
comprising calcium salt and phosphate. X-ray photoelectron spectroscopy (XPS) and Auger electron spectroscopy (AES) were
used to evaluate the surface structures. An oxidized layer containing TiO2, calcium, and phosphate was formed on both the
outer and inner walls of the pores after MAD. To investigate nickel aut-diffusion, the treated NiTi materials were immersed
in simulated body fluid (SBF} at 370C. The immersion test results indicate that the modified surfaces on both the Pill and
MAO samples hinder the out-diffusion of nickel ions effectively. Cells are found to proliferate well on both the PIIl and MAO
samples. In addition, formation of apatite is observed on the surface of the porous NiTi alloys. There is experimental
evidence that the bioactivity of poraus NiTi alloys can be improved by MAC.
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