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Figure 1 Schematics and architecture for the three-component hydrogel
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Figure 2 Schematic diagram for preparation of PAA-CNF-Fe®" physical hydrogel and illustrations of

hydrogen bonds and dual coordinate bonds"*
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Figure 3 Schematics of preparation of P(AM-co-DAC) /GO hydrogels with a proposed molecular

mechanism of the loading and recovery process™
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(a) Schematic structure of gold NPs and a list of co-monomers; (b) schematic formation of GNP hydrogel in the
in situ free-radical polymerization; (c¢) schematic mechanism for dynamic and reversible RS-Au bonding with

NIR laser irradiation (808nm)
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Progress of Tough Self-healing Hydrogels
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Qingdao 266042, China;
2. Gaomi cam pus . Qingdao University of Science and Technology . Gaomi 261500, China ;
3. School of Chemical Engineering » Changchun University of Technology, Changchun 130012, China)

Abstract: Hydrogels, a kind of smart soft material that consists of water and distinctive 3D cross-linked network
structures, have been widely used in many fields, such as drug delivery, cartilage repair, waste treatment and electronic
equipment. However. the applications of hydrogels are often limited by their poor mechanical properties and self-repairing
capability. Currently, the reported tough hydrogels are usually not or only weakly self-repairing, and self-healing hydrogels
are usually very weak in mechanical properties. Developing hydrogel materials with both high mechanical strength and self-
healing properties is significant from both academic and industrial points of view. The present paper summarizes the
development of tough self-healing hydrogels covering from preparation methods, network structures, to properties. It
provides an outlook of the perspective of tough self-healing hydrogels.
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