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Surface modification of medical polymers by plasma ion implantation
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Abstract

Silicones (polydimethylsiloxane) are biologically inert material and widely used in medical
treatment such as catheters etc. Owing to poor tissue adhesion, the interface of the catheter
with tissue tends to be a path for bacterial entry and growth. If the tissue adheres well to the
catheter by surface modification, infections are suppressed. Ion irradiation is one of the most
promising methods for improving the biocompatibility of polymers. Plasma-based ion
implantation (PBII) will be the best of these methods for modifying curved surfaces because
it attracts ions with an electrical field applied directly onto the specimen. Tube surfaces can
be modified by PBII without rotating the sample by using a columnar sample holder inserted
into the tubes. We irradiated silicone sheets with Ar, Xe ions to improve of their
biocompatibility. The irradiation was quite effective and percentage of cell attachment was
increased at lower acceleration voltages. On the other hand, it decreased at higher voltages.
Then we prepared the samples pre-treated with a sand blast to increase the roughness. It
moderated the damage at higher voltages and attained more than 90% of cell attachment.
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