Creation of a hydrogel enhanced in toughness through
increased ionic crosslinking by stretching
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Polymer-crowded hydrogels, unlike conventional high-water-content gels, exhibit
excellent mechanical properties and unique functionalities due to the close proximity of
polymer strands, which leads to the formation of numerous intermolecular interactions. In
particular, their properties will be governed by interplay between the lifetime of noncovalent
interactions and the timescale of deformation. In this presentation, we report a strech-
induced toughening hydrogels utilizng polyacrylic acid (PAAc) gel into calcium acetate
(CaAc) solution.

Above a critical concentration of calcium acetate, the gels exhibit pronounced
whitening at a certain strain rate, accompanied by a substantial enhancement in mechanical
response. Furthermore, an increase in ionic crosslink density is observed during this process.
This phenomenon is expected to function as a self-toughening mechanism in fracture events
such as tearing, where efficient strengthening at the crack tip suppresses crack propagation.
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