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Development of Tough Hydrogels

By introducing intermolecular interactions into the gel,
molecular interactions can preferentially fragmentation
when mechanical loads are applied, allowing for the
consumption of mechanical energy. Intermolecular
interactions in the gel is key point.
Two methods have been employed to develop tough
hydrogels, with the aim of efficiently introducing
intermolecular interactions into the gel:
①Exploiting Differences in Polymerization Reactivity
(Radical Polymerization)
Radical polymerization is carried out using two

monomers with significantly different polarities and
polymerization rates simultaneously. This leads to the
preparation of a hydrogel where molecular entanglement
is promoted, resulting in a tough hydrogel.
②Combination of Two Polymerization Mechanisms
Combining a monomer that undergoes radical

polymerization and a monomer that undergoes addition
polymerization, both polymerization mechanisms are
employed simultaneously to prepare the hydrogel. This
approach results in a tough hydrogel.
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