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Plasma polymer films are distinguished by their chemical composition, functionality,

and film density. The latter is determined by crosslinking and amount of terminal

groups. Both the incorporation of nitrogen and oxygen functional groups has attracted

high interest which raises the question of its stability in aqueous environments.

Interaction with water molecules yields oxidation of the plasma polymer films, but can

also trigger the release of oligomers due to hydrolysis reactions acting, e.g., on ester

or imine groups. Incorporation of the latter groups might be used for the controlled

degradation of plasma polymer films, however, high O/C and N/C ratios or low

cross-linking induce dissolution. Therefore, cross-linking, functionality and chemical

composition has to be adjusted by controlling both gas phase and surface processes

during plasma polymerization.

The deposition of nitrogen-functional plasma polymers has been studied from

NH3/C2H4 as well as N2/H2/C2H4 discharges. It was found that the incorporation of

more than 2at% NH2 groups yield leaching of polyamines that show adverse effects

on cell growth. For tissue engineering a washing step is thus required to remove the

leachable products that dissolve rapidly. C:H:N coatings can further be used for

biomedical applications, e.g., by attaching (bio) molecules.

Oxygen-functional plasma polymers were studied by using acetone discharges

resulting in the deposition of highly stable C:H:O plasma polymers which mainly

contain ether and carbonyl groups. Such coatings are, for example, required for blood

filtration. By depositing ester-rich C:H:O plasma polymers based on ester

group-containing monomers, on the other hand, degradable C:H:O layers are formed

that are suitable for controlled drug release and tissue engineering.

Also for hydrophobic siloxane coatings hydration is an important aspect enabling, e.g.,

the release of Ag ions from an embedded Ag reservoir. Finally, the stability of such

plasma nanocomposite coatings affects possible sensor applications.
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