
Poster: Biofunctionalization of material surfaces

Thursday, September 18, 2014

PO4003

Plasma processing of ultra-thin nano-structured hydrocarbon films for covalent
immobilization of proteins
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Variety of applications utilizes the attachment of biomolecules to polymer surfaces,

which is expected to have a significant impact on bioscience. For providing reliable

attachment strength between substrate and protein covalent coupling is required.

Bilek et al [1] has shown that plasma immersion ion implantation of polymers

generates a reservoir of radical species in the bulk which can migrate to the

outermost layers and covalently bind proteins on the surface when in contact with

biological solutions.

Low temperature plasma treatment can be suitable for creation of free radicals in

polymeric materials as well. In this work, we used physical vapour deposition to

fabricate ultra-thin nano-structured films of poly(ethylene) on silicon which consisted

of compact islands with a mean height of about 7 nm. Roughness of the deposits was

tuned by changing the coverage (the deposition time). The films were subject to

post-deposition plasma treatment using argon plasma from the magnetron discharge.

The magnetron was equipped with a carbon target which resulted in deposition of less

than 1 nm carbonaceous layer over the entire nano-structured surface. Availability of

free radicals capable of binding proteins was confirmed by incubating the plasma

treated samples in a bovine serum albumin (BSA) solution. After the incubation, the

samples were rigorously washed with sodium dodecyl sulfate to leave only the

proteins attached covalently. The appearance of the XPS nitrogen signal proves direct

covalent attachment of BSA to activated hydrocarbon layers. Thus, the method allows

fabrication of organic surfaces with controllable nano-roughness for covalent binding

of proteins. The plasma treated samples were also found to favor adhesion of MG63

human bone cells.
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