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Plasma-Assisted Click Synthesis as an Alternative Strategy for the Fabrication of
Non-Fouling Surfaces
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Plasma treatment provides the potential for achieving a range of well-defined

biofunctionalities, such as inhibition of non-specific and undesired fouling. The use of

cold plasmas of reactive monomers greatly reduces the complexity of surface

functionalisation and allows even the modification of surfaces inert to conventional

chemical modifications.

The present work describes a 3-step method for the controlled attachment of

end-functionalised poly(ethylene glycol) and poly (N-isopropylacrylamide) to

hydrophobic surfaces. The initial synthetic approach involves plasma-assisted chemical

functionalisation of the poly(ether sulfone) surface with epoxy groups. The epoxide

plasma polymer layer was prepared by using allyl glycidyl ether monomer (AGE) and

applying pulsed plasma. This step was followed by azidolysis (ring opening of the

surface epoxide with sodium azide). The azide functionalised surface was used as a

platform for grafting alkyne-terminal poly(ethylene glycol) and poly

(N-isopropylacrylamide) via copper (I)-catalysed 1,3-dipolar Huisgen cycloaddition

reaction, known as “click” chemistry. The conditions of synthetic routes leading to

covalent immobilisation of PEG and PNIPAm were varied to fabricate grafts of different

packing densities. Characterisation of surfaces was performed using X-ray

photoelectron spectroscopy (XPS) and time-of-flight secondary ion mass spectrometry

(ToF-SIMS). The complex ToF-SIMS data were processed with the aid of principal

component analysis (PCA).

The effect of graft density onto adhesion of a model protein (human serum albumin)

and gram-positive bacteria (Staphylococcus epidermidis) was evaluated. High graft

density “click” hydrogel coatings showed a dramatic reduction in HSA adsorption. They

also prevented bacterial adhesion and biofilm formation. A correlation between graft

densities and protein/bacterial fouling was established.
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