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Low pressure plasma treatments have been extensively studied for the deposition of

barrier coatings for drug elution. The objective of this study is to investigate the

performance of atmospheric plasma polymerized siloxane coatings deposited on

polystyrene substrates to control the level of drug release. The plasma polymerized

coatings investigated were tetraethyl orthosilicate (TEOS) and polydimethylsiloxane

(PDMS). These liquid precursors were nebulized into a He or He / O

2

 atmospheric

plasma jet (PlasmaStream

TM

) and deposited onto a polystyrene substrate. The drug

elution studies were carried out using Rifampicin; this was dissolved in methanol and

sprayed onto the substrates using a nebulizer. Polymer ‘sandwich’ structures were

formed in which the Rifampicin was held between two plasma polymerised coatings.

The first layer applied directly on the polystyrene substrate consisted of a TEOS

coating. This was deposited under conditions in which a high level of roughness (Ra

approx. 200 nm) was achieved. The Rifampicin was then applied and after drying the

PDMS top layer was deposited. Both the thickness and plasma polymerization

conditions of this top layer were found to significantly influence the duration of

Rifampicin elution. Antimicrobial activity was tested against M. luteus, using an agar

diffusion assay. The inhibitor zone obtained around extracted physiological saline,

which had been in contact with the coating for different periods of time, was used to

measure antimicrobial activity. The bioactivity of the ‘sandwich’ structure was

demonstrated to increase from 2 to 6 days with the application of the ‘top’ PDMS

layer. Having successfully demonstrated the performance of the drug eluting coating

on flat polymer samples, the deposition treatment was then applied to 10 cm lengths

of PVC tubing. This was successfully achieved by rotation the tubing under the helium

plasma jet.
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