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Anti-biofouling and antibacterial surfaces are of great interest in applications ranging from 
protecting marine surfaces from biofouling to creating antibacterial coatings and textiles to combat 
microbial infections. We are interested in facile routes for the synthesis of well-defined polymers, which 
possess antifouling and antibacterial characteristics, via polymer analogous reactions. One such strategy 
involves the use of a triblock copolymer polystyrene-b-poly(ethylene-r-butylene)-b-poly(1,4-isoprene). 
The reactive double bonds in the partially hydrogenated poly(1,4-isoprene) block are first epoxidized, in 
high yield, using meta-chloro peroxybenzoic acid. The epoxidized polymer precursors are further 
modified using two different routes.  

In the first approach, reaction with dimethylaminopropyl amine yielded polymers with pendant 
tertiary amine groups, −CH2CH2CH2N(CH3)2, which were attached to the polymer backbone by 
secondary amine linkages, >CH−NH−. Further funcationalization of the polymer could be achieved by 
reaction with semifluorinated alkyl halides and PEGylated fluoroalkyl halides. Determination of chemical 
composition of the block copolymer using elemental analysis, and IR and NMR spectroscopy indicated 
that the alkyl halide reacted mainly with the terminal tertiary amine group. Using this method, ionically 
charged polymers with quaternary nitrogen atoms were obtained. In the second approach, the epoxy 
groups were reacted with semifluorinated alcohol and PEGylated fluoroalkyl molecules with terminal 
hydroxyl groups to obtain ionically neutral polymers. 

In this poster, we will discuss physicochemical and biological characterization of these block 
copolymer surfaces. Techniques such as dynamic water contact angle measurements, XPS and NEXAFS 
were used to characterize chemical composition and molecular organization at these surfaces. 
Antimicrobial assays were performed using pathogenic Staphylococcus aureus bacteria. The quaternized 
semifluorinated block copolymer surfaces showed a high antibacterial activity (close to 100 % killing 
efficiency), similar to the semifluorinated pyridinium surfaces we have recently reported [1]. The 
performance of these coatings in marine biofouling assays, conducted at the University of Birmingham, 
will also be presented. 
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