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Abstract

The last few decades have seen the development of electronic devices for chronic
stimulation of the nervous system. Among them are the neural stimulating electrodes,
used to replace or supplementing lost functions in the neurological handicapped, such
as treatment of spinal injury, epilepsy or auditory disorders.

Artificial stimulation of the nervous system requires the transfer of a certain amount of
charge from the implanted electrodes to the nerve cells, which can be accomplished by
electrochemical processes occurring at the electrode/solution interface. Progress in
these devices are therefore dependent on the provision of new and more efficient
materials capable of transfer high values of charge and that allow for miniaturization of
the implanted electrodes in order to enhance selectivity in neuronal activation.

This work aims at preparing a new material, to be used as neural stimulating devices
that combine these two characteristics. For that purpose Ir was ion implanted on Ti-6Al-
4V alloy and the material was subsequently surface enriched in Ir by chemical etching.
The enrichment process was controlled by Auger depth profile and the charge injection
capability of the material was assessed by cyclic voltammetry.

It was found out that this new material combines the good charge storage properties of
iridium with the mechanical properties of the titanium alloy, therefore making it prone to
be used as neural stimulating electrode.



