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Challenge to enhance the mechanical property of polymeric materials by
introducing bio-inspired folding structure

Yoshie, Naoko
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Muscle proteins have intramolecular folding structure driven by transient
hydrogen bonds. The folded structure is unfolded upon external stress, efficiently dissipating
energy to avoid fracture of the molecule. Inspired by this mechanism in nature, we aimed to develop
a general methodology for toughening of artificial polymeric materials based on intramolecular
folding structure. We introduced strong hydrogen-bonding groups into a block copolymer-type
thermoplastic elastomer to induce intramolecular crosslinking. The mechanical properties of the
polymers with intramolecular folding structure were examined by uniaxial tensile tests, which
revealed the enhancement effect of iIntramolecular folding on mechanical performance of crosslinked
polymers. We expect that the concept of intramolecular folding developed here will serve as a basis
for enhancing mechanical functionalities of various polymeric materials.
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