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Fig. S1. FTIR spectra of CS/PVA-PA-10BA hydrogel, CS/PVA-PA-OBA hydrogel, CS

and PVA with a highlight of the O-H and N-H bands.
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Fig. S2. XRD spectra of the CS/PVA-PA-0BA and CS/PVA-PA-10BA hydrogels.
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Fig. S3. FTIR spectra of the CS/PVA-PA-10BA, CS/PVA-PA-0BA, PVA-PA-10BA and

PVA-10BA-HCI hydrogels.
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Fig. S4. Compressive stress-strain curves of CS/PVA-PA-BA hydrogels.
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Fig. S5. Schematic illustration of the lap shear test.
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Fig. S6. Adhesive strength of CS/PVA-PA-0BA hydrogel under repeatedly bonding to

glass substrates for 10 cycles.
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Fig. S7. Adhesive strength of CS/PVA-PA-0BA hydrogel under repeatedly bonding to

silica rubber for 10 cycles.
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Fig. S8. Adhesive strength of CS/PVA-PA-0BA hydrogel under repeatedly bonding to

steel substrates for 10 cycles.
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Fig. S9. Adhesive strength of CS/PVA-PA-0BA hydrogel under repeatedly bonding to

PTFE substrates for 10 cycles.
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Fig. S10. Adhesive strength of CS/PVA-PA-OBA hydrogel under repeatedly bonding to

pigskin for 10 cycles.
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Fig. S11. Photographs of CS/PVA-PA-10BA hydrogel before and after adhering to the

skin.
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Fig. S12. Relative resistance changes and the GF of the strain sensors based on
CS/PVA-PA-10BA, CS/PVA-PA-0BA, CS/PVA-10BA, CS/PVA, and PVA-PA-10BA

hydrogels under various tensile strains.
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Fig. S13. SEM images of CS/PVA-PA-10BA, CS/PVA-PA-0BA, CS/PVA-10BA,

CS/PVA, and PVA-PA-10BA hydrogels before and during stretching.
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Fig. S14. Relative resistance changes and the GF of the strain sensors based on

CS/PVA-PA-30BA hydrogel under various tensile strains.
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Fig. S15. The stability of CS/PVA-PA-10BA hydrogel-based strain sensor under
different environmental conditions. (a) Relative resistance changes and the GF of the
strain sensor under various tensile strains (0-1000%) after 30-day storage. (b) Relative
resistance changes of the strain sensor under 850 loading-unloading cycles at 100%
strain after 30-day storage. (c) A zoom-in view of the relative resistance changes from
the loading-unloading cycles. Real-time monitoring of finger bending under (d) sweaty

condition, (c) at 0 °C, and (d) at 50 °C.
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Fig. S16. Real-time monitoring of human frowning by CS/PVA-PA-10BA hydrogel-

based strain sensor.
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Fig. S17. Comparison of the tensile stress, adhesive strength, strain sensing range,
gauge factor, and linearity between the strain sensor in this work and other strain sensors

that have been reported previously.



Table S1. Comparison of the strain sensor in this work with other reported strain sensors.

Tensile Adhesive Strain sensor o
Hydrogel Linearity ~Gauge factor Ref
stress (MPa)  strength (kPa) range (%)
This
CS/PVA-PA-10PB 0.830 527 0-1000 Yes 4.61
work
0-450 2.58
DN 0.300 20.87 No !
500-1000 1.89
0-100 1.08
PVA/d-CNT 0.00068 45.6 100-175 No 1.04 2
175-300 1.30
0-500 1.17
PGB-LCNF@GP 0.336 76.8 No 3
500-1000 3.24
0-500 0.55
PHEMA/TA-Fe 0.155 238 No 4
500-900 0.72
0-65 0.57
CNC/PAA 0.190 3.1 65-470 No 1.03 5
470-850 1.65
P(AAm-co-HEA)-Laponite 0-100 0.5
0.140 27.6 No 6
XLG 100-900 1.2
0-80 1.25
PDA—clay-PSBMA 0.090 94.3 No 7
80-200 2
0-10 0.79
PVA/P(AM-co-SBMA) 0.370 11.7 10-100 No 1.35 8
100-500 2.38
0-110 0.9
P(AM-Hb/CM) 0.085 30 No o
110-200 32
0-250 1.5
PAAmM-0xCNTs 0.71 NA No 10
250-700 3.39
0-30 0.55
PAAm-Ferritin 0.099 NA 30-150 No 1.94 1
150-300 2.06




Table S2. The detailed compositions of the hydrogels.

Sample PVA(g) CS(gg PA(mL) HO(mL) BA(g) BA/H20 (wt%)
CS/PVA-PA-OBA 1.50 0.30 4 1 0 0
CS/PVA-PA-5BA 1.50 0.30 4 1 0.05 5
CS/PVA-PA-10BA 1.50 0.30 4 1 0.1 10
CS/PVA-PA-20BA 1.50 0.30 4 1 0.2 20
CS/PVA-PA-30BA 1.50 0.30 4 1 0.3 30

CS/PVA 1.50 0.3 0 5 0 0

CS/PVA-2BA 1.50 0.3 0 5 0.1 2
PVA-PA-10BA 1.50 0 4 1 0.1 10
PVA-PA 1.50 0 5 0 0 0
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