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Figure. S1 Cross-sectional SEM images of (a) pure PAM hydrogel, (b) PAM/Geltain hydrogel, (c) PGS hydrogel, and (d) PGS-Ca2+ hydrogel. (e) Top-view of SEM image and (f) elemental mapping of PGS-Ca2+/LiCl.
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Figure. S2 FT-IR spectra of PAM, PG, PGS hydrogels.
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[bookmark: OLE_LINK104][bookmark: OLE_LINK98]Figure. S3 Toughness and tensile strength of PG, PGS, PGS-Ca2+/LiCl hydrogels.
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Figure. S4 Mechanical properties of PGS-Ca2+/LiCl hydrogels. (a) and (c) Resistance change under the curve period of 200 consecutive tensile load cycles. (b) and d) Relationship between maximum residual stress strain and tensile cycle under different strains. (e) and (g) Load resistance changes under cycle curve cycles for 200 consecutive compression cycles. (f) and (h) Changes in maximum stress and residual strain with compression cycles. 
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Figure. S5 Stress-strain curves of different hydrogels.
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Figure. S6 Digital photographs showing the excellent mechanical properties of PGS-Ca2+/LiCl hydrogels: (a) for stretching, (b) for compression, and (c) for puncture.
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[bookmark: OLE_LINK106][bookmark: OLE_LINK107]Figure. S7 PGS-Ca2+/LiCl hydrogel at a compression strain of 80% for 20 cycles.
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[bookmark: OLE_LINK108][bookmark: OLE_LINK109]Figure. S8 Transmittance of hydrogels with different concentrations of SA.
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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Figure. S9 Conductivity of hydrogels with different concentrations of LiCl.
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[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Figure. S10 The resistance change of hydrogel with different speech of volunteers.
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[bookmark: OLE_LINK2]Figure. S11 Two volunteers say "hello" for five times.
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Figure. S12 The resistance changes of the hydrogel with different movements of the volunteer.
[image: ]
Figure. S13 Biocompatibility test of PGS-Ca2+/LiCl hydrogel.
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[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK1]Figure. S14 Relative resistance changes of writing (a) “Yes” and (b) “No”.
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Figure. S15 Word recognition accuracies for these two words calculated from 16 writings of each word of “Yes” and “No”.
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