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PEO-like plasma polymers prepared by atmospheric pressure dielectric barrier
discharge
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PEO has been widely considered for use in biomedical applications as protein resistant

and nonimmunogenic material. Thin PEO-like films have been successfully prepared by

low pressure plasma polymerization processes and their non-fouling behaviour has

been documented. This study shows another method of obtaining PEO-like plasma

polymers by using amplitude modulated AC surface dielectric barrier discharge (DBD)

at atmospheric pressure. DBDs are still uncommon in thin film deposition due to certain

challenges one encounters in attempt to prepare homogeneous coatings. Such

limitations are discussed here with respect to deposition of non-fouling PEO-like

plasma polymers. Di(ethylene) glycol vinyl ether (DVE) carried by Ar flow was selected

as a working gas. Plasma polymers were deposited at different experimental

parameters. Chemical composition of the films was studied by XPS and FTIR whereas

their non-fouling properties were studied in terms of adsorption of fibrinogen. The

PEO-like character of deposited film was confirmed in terms of the presence of the

COC bonding environment both by XPS and by FTIR. The PEO-like character

diminished with increasing power of discharge (the concentration of the COC groups

varied between 67 and 46 %) and with increasing duty cycle (concentration of COC

group reduced from 60 to 53 %). The decrease in the ether group content was

accompanied by increase of concentration of the hydrocarbon carbonyl-based species.

The adsorption of fibrinogen on the plasma polymer films was tested by using QCM in

phosphate buffer solution. The films deposited at higher powers exhibited fast

accumulation of fibrinogen whereas the lower power films showed non-fouling

properties.
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