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Firstly, the prepared PPP hydrogel was frozen at -20 °C for 5 h and then freeze-dried in a freeze-dried machine at an atmospheric pressure of 100 Pa for 72 h. The freeze-dried PPP hydrogel was treated in liquid nitrogen for half an hour, and then the PPP hydrogel was kept in liquid nitrogen and cut off with a scalpel. The three-dimensional pore structure at the truncation of PPP hydrogel is shown in Fig. S1. Before freeze-thaw conditioning, PPP hydrogels are in a flowing solution state (Fig. S2).
As shown in Fig. S3, the hydrogel is cut into long square strips with sandpaper at both ends and tightly clamped to the fixture of the stretcher to prevent slipping during the stretching process.
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Fig. S1. Cross-section SEM images of PPP hydrogel.
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Fig. S2. The images of the PPP hydrogels. a) before freeze-thaw treatment, and b) after freeze-thaw treatment.
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Fig. S3. FTIR spectrum of PPP hydrogels.
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Fig. S4. Graphic information is displayed/hidden in different temperature environments.
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Fig. S5. Diagram of PPP hydrogels during tensile test.
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Fig. S6. Conductivity of PPP hydrogels with different qualities (0-400 mg) of PEDOT: PSS polymer solutions.
[image: 图表, 雷达图

描述已自动生成]
Fig. S7. Advantages of PPP hydrogels as sensor applications compared to other work.
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Fig. S8. The diagram of PPP hydrogel sensor and the application on hand knuckle.
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Fig. S9. Schematic diagram of electrical signal changes of PPP hydrogel sensor under different strains before and after bending 50 times.
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Fig. S10. The bending waveform of an individual with impaired control displaying deviations from the guidance diagram.
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Fig. S11. The diagram of the waveform of a person with stiff finger joints.
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