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Table S1. Composition of hydrogels with different tris content. 

Table S2. Composition of hydrogels with different tris contents and the pH value of 
the solution before polymerization.

Table S3. Composition of hydrogels with different CaCl2 content. 

Figure S1. The synthesis process of hydrogels with different tris content. 



Figure S2. (a-b) Photographs of the PT hydrogel bearing large tension and compression 
strain; (c) the simple stretching, knotting stretching and twisting stretching. 

Figure S3. Synthesis process and adhesion of polyacrylamide hydrogels with different 
pH value adjusted by NaOH.

Figure S4. Transmittance of P and PT hydrogels within the visible light spectrum, 
spanning the range of 400 to 800 nm. 



Figure S5. (a) The synthesis process and (b) anti-freezing ability of hydrogels with 
different CaCl2 content. 

Figure S6. The lap shear strength of PTC hydrogels.

Figure S7. (a) The adhesion force of P, PT and PTC hydrogels; (b) typical uniaxial tensile 
stress–strain curves and (c) compression stress−strain curves of P, PT and PTC 
hydrogels.



Figure S8. Young’s modulus of different hydrogels.

Figure S9. Transmittance of PTC hydrogels within the visible light spectrum, spanning 
the range of 400 to 800 nm.

Figure S10. Cyclic compression stress of PTC hydrogel at different strains.



Figure S11. Rheological (a) time sweeps and (b) strain sweeps conducted on P, PT and 
PTC hydrogels. 

Figure S12. Photographs of P, PT and PTC hydrogels before and after being stored at -
20 °C. 

Figure S13. (a) The adhesion force of P, PT, and PTC hydrogels after being frozen for 
24 h at -20 °C; (b-c) the tensile and compression properties of PTC hydrogels before 
and after freezing. 



Figure S14. (a) Photographs of P, PT, and PTC hydrogels after being frozen for 24 hours 
at -20 °C; (b) the tensile properties of PTC hydrogel before and after freezing.
 

Figure S15. (a) Photographs of the conductive PTC hydrogel that makes LED bright; (b) 
changes in the electrical conductivity of the PTC hydrogel before and after freezing. 

Figure S16. The Gauge factor of PTC and PC hydrogels. 



Figure S17. L929 cells morphology after incubation with different hydrogels. 


