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Design of Gel Materials with Homogeneously Dispersed Rubbery Nanodomain
Structure Exhibiting High Toughness under Humid Condition
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Energy dissipation through the construction of hydrophobic nanostructures is one of the useful
methods for toughening hydrogels. In this study, we incorporated hydrophobic “rubber-like”
nanodomain structures in hydrogels via polymerization-induced self-assembly process in polar
organic solvents. First, a poly(N-dimethylacrylamide) (PDMAAm) bifunctional macro-chain
transfer agent (macro-CTA) for reversible addition-fragmentation chain transfer (RAFT)
polymerization was prepared. Then, this macro-CTA was employed for polymerization of
hydrophobic n-butyl acrylate (BA) in the presence of a divinyl crosslinker in dimethylsulfoxide
(DMSO) as a solvent. In this reaction condition, the PISA process underwent to afford
homogeneously dispersed PBA crosslinked nanodomains in the product gel. The obtained gels
exhibited high mechanical properties in an as-prepared state, and high elasticity and stretchability
were also achieved even after the replacement of the internal solvent with water.
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