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Abstract: Conductive self-healing injectable hydrogel, a novel class of hydrogel material, has demonstrated
significant application potential in the biomedical field and emerges as crucial functional materials for nerve
repair due to its excellent flexibility, extensibility, self-healing properties, injectability, biocompatibility, and
electrical conductivity. Herein, the research progress of conductive self-healing injectable hydrogels in the
field of nerve regeneration and repair was reviewed. The preparation methods for various types of
conductive materials, including polymer-based, carbon material-based, and ion conductive self-healing
injectable hydrogels were summarized. Furthermore, the opportunities and challenges existing in the
application of neuromuscular tissue regeneration and repair (spinal cord injury repair, diabetic neuropathy
repair and myocardial injury repair) were discussed. Finally, the research on conductive self-healing
injectable hydrogels in the field of nerve repair was prospected, and it was pointed out that future trend
should be focused on development of multifunctional nerve repair hydrogels.
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Fig. 1 Classification, preparation methods and characteristics of
conductive materials for conductive self-healing injectable
hydrogels
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Fig. 2 Schematic diagrams of physical cross-linking (a)*” and chemical cross-linking (b)*'"! of polyaniline composite

conductive hydrogel
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() Schematic diagram of PD/GO conductive self-healing injectable hydrogel for spinal cord injury repair (¢)P%
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