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Hydrogels bear some similarities to biological tissues, for example their soft and hydrated form, and hence have been investigated as synthetic

Force Force

<:| equivalents for use in biological fields. Our strategy is to design tough and self-healing hydrogels with multiple functionalities to broaden their
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Unloading 1] applications. The principle for designing tough and self-healing hydrogels is to incorporate reversible sacrificial bonds (hydrogen bonds, ionic

bonds, 11-1T interactions, and/or hydrophobic interactions) into the polymer networks. These bonds can reversibly break and re-form to dissipate

Association Disassociation energy, resulting in materials which possess tough and self-healing properties.
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Tough and colorful hydrogels based on lamellar bilayers as Tough and self-healing hydrogels from polyampholytes based on
reversible sacrificial bonds lonic bonds as reversible sacrificial bonds
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The brilliant, iridescent colors seen on insects and bird feathers are often the result of hierarchical We developed a tough and self-healing hydrogel from polyampholytes, where each polymer chain
structures. Inspired by nature, anisotropic hydrogels with a perfect 1D photonic crystal structure IS topologically entangled and possesses both oppositely charged ionic groups randomly
based on the uniaxial alignment of lamellar bilayers was created. The single-domain lamellar distributed along the chain backbone. The charged groups form multiple ionic bonds of intra- and
bilayer not only diffracts light but also serves as a reversible sacrificial bond that dissociates upon Inter-chains with strength distribution. The strong bonds serve as permanent crosslinks, imparting
deformation, resulting in properties such as high strength and fatigue resistance. elasticity, while the weak bonds serve as reversible sacrificial bonds to dissipate energy for

toughening, and enable the self-healing behavior.
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