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Tailor-made Ag release properties of Ag-containing functional plasma polymer
coatings
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The combination of antibacterial properties within a cell friendly environment is a

challenging field of surface science. Specific and adjustable surface properties are

basic prerequisites for certain, e.g. medical, applications enabled by nanotechnological

process steps. Low pressure plasma polymerisation using a gas mixture of ethylene

with carbon dioxide or ammonia yields a crosslinked hydrocarbon polymer coating

containing oxygen or nitrogen functionalities, respectively. Simultaneous co-sputtering

with added argon gas enables an in-situ formation of Ag nanoparticles within the

growing plasma polymer.

Important criteria of the design of antibacterial Ag nanocomposite coatings are the

effectivity, in terms of potential Ag

+

 ion release per incorporated Ag, and the time frame

of the Ag release, regarding a constant or varying Ag release. The Ag release is

affected by the plasma polymer properties, e.g. porosity and swellability, as well as the

amount and distribution of Ag. These coating properties can be adjusted by variation of

the gas ratio and the power input as demonstrated by TEM and ICP-OES analyses. An

increasing CO

2

/C

2

H

4

 ratio leads to a more homogenous Ag nanoparticle distribution

within the polymer matrix, while the Ag content mainly scales with power input. A high

Ag release effectivity was achieved for coatings with low Ag contents appropriate for

antibacterial and cytocompatible properties.

Further progress in the control of the Ag release was obtained by covering the Ag

nanocomposites with an additional Ag-free layer or with a top layer containing a lower

Ag amount. This approach enables the build-up of Ag reservoirs in the deeper lying

coating regions covered by cytocompatible polymer coatings that still allow Ag release.

These gradients in the coatings can be produced by changing the gas mixture without

interruption of the process. The multifunctional Ag nanocomposites were tested with

gram+ and gram- bacteria as well as for their cytotoxicity.

Hence, tailor-made Ag release properties can be adjusted covering a broad range from

short and rapid to smooth and longer Ag release.
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