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Amphiphilic polymer conetworks (APCNs) are water- and organo-swellable
polymer networks that find applications in soft contact lenses, as biomaterials,
sensing materials, membranes, microcapsules, or as catalyst supports. These

materials already possess
superior mechanical
properties compared to many
conventional hydrogels. Still,
their strength, extensibility,
and toughness can be further

improved by reinforcement
with peptide blocks and
cellulose nanocrystals,

inspired by the hierarchical
reinforcement of soft
materials found in nature.
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In the APCNs presented herein, hydrophilic poly(2-hydroxyethyl acrylate) is
crosslinked by polydimethylsiloxane or poly(ethylene glycol) crosslinkers that
feature short peptide blocks at their chain ends.[1-2] As a result, nanophase-
separated materials with hard and soft segments are obtained in which the
hard peptide segments reinforce the elastic material, similar to the reinforcing
mechanism of silk proteins. The polymer networks can be further reinforced by
incorporating cellulose nanocrystals.[3] The networks are synthesized as free-
standing membranes for separation applications, or as microcapsules via
double-emulsion microfluidics.[4]
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