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Physical gels can be formed by interchain associations involving electrostatic
interactions, hydrophobic interactions, hydrogen bonding or crystallizing segments. Because of 
the reversibility of these intermolecular interactions and the ability to rapidly respond to external 
stimuli such as temperature, pH or salt concentration, physical hydrogels can have much 
different properties than crosslinked gels.  We are studying the viscoelastic and mechanical
behavior of physically crosslinked copolymer hydrogels synthesized from N, N-
dimethylacrylamide (DMA) and 2-(N-ethylperfluorooctane sulfonamido) ethyl acrylate (FOSA), 
with varying FOSA concentration. The strong hydrophobic association of the FOSA moieties in 
an aqueous environment produced microphase separation of core-shell FOSA nanodomains 
(diameter ~2-6 nm) that provided physical crosslinks1,2.   

This talk will discuss the rheological behavior of the PDMA-FOSA hydrogels.  The 
swollen gels exhibited excellent mechanical properties: modulus was 80 – 130 kPa, elongation at 
break was 1000 – 1600 % and the tensile strength was ~500 kPa, depending on the FOSA 
concentration. The physical PDMA-FOSA hydrogels were much more efficient at dissipating 
stress than the chemical hydrogels, which resulted in much higher strength and toughness, 4 – 6
MPa.   That result was attributed to the extra energy dissipation mechanism provided by the 
reversible, hydrophobic crosslinks.  
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