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Table S1. Varied weight percentage of L (Lwt%) in the hydrogels. 

Sample 

AAm   

(mg) 

L         

(mL) 

DI water  

(mL) 

Lwt% 

L0-P(0.7,24 h)-G50 

250 

0 1 0 

L6-P(0.7,24 h)-G50 0.2 0.8 6 

L12-P(0.7,24 h)-G50 0.4 0.6 12 

L18-P(0.7,24 h)-G50 0.6 0.4 18 

L24-P(0.7,24 h)-G50 0.8 0.2 24 

L30-P(0.7,24 h)-G50 1 0 30 

*All samples were fabricated using 2.0 mg APS (step one), 2 μL TMEDA, 0.68% mass ratio of 

MBAA to AAm, 0.7 molar ratio of PA to Py, 136.9 mg APS (step two) and 50 vol% glycerol. 

The soaking time in PA/Py mixed solution was 24 h. 
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Table S2. Varied PA/Py molar ratio in the hydrogels. 

Sample 

PA/ Py 

(mol%) 

soaking time in PA/ 

Py mixed solution (h) 

APS(step two)  

(mg) 

Gvol% 

L18-P(0,24 h)-G50 0 

24 136.9 50 

L18-P(0.5,24 h)-G50 0.5 

L18-P(0.7,24 h)-G50 0.7 

L18-P(1.4,24 h)-G50 1.4 

*All samples were fabricated using 250 mg AAm, 2.0 mg APS (step one), 0.67 wt% of MBAA 

to AAm, 2 μL TMEDA and 18 wt% L. 
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Table S3. Varied soaking time of the hydrogels in PA/Py mixed solution. 

Sample 

PA/ Py 

(mol%) 

soaking time in PA/ Py 

mixed solution (h) 

APS(step two) 

(mg) 

Gvol% 

L18-P(0.7,6 h)-G50 

0.7 

6 

136.9 50 

L18-P(0.7, 12 h)-G50 12 

L18-P(0.7,24 h)-G50 24 

L18-P(1.4, 48 h)-G50 48 

*All samples were fabricated using 250 mg AAm, 2.0 mg APS (step one), 0.67 wt% of MBAA 

to AAm, 2 μL TMEDA and 18 wt% L. 
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Table S4. Varied volume percentage of glycerol (Gvol.%) in the hydrogels.  

Sample 

PA/ Py  

(molar ratio) 

APS (step two) 

(mg) 

Glycerol 

(ml) 

DI water 

(ml) 

Gvol% 

L18-P(0.7,24 h)-G0 

0.7 136.9 

0 1 0 

L18-P(0.7,24 h)-G30 0.3 0.7 30 

L18-P(0.7,24 h)-G50 0.5 0.5 50 

L18-P(0.7,24 h)-G70 0.7 0.3 70 

*All the samples were fabricated using 250 mg AAm, 2.0 mg APS (step one), 0.67 wt% of 

MBAA to AAm, 2 μL TMEDA and 18 wt% L. The soaking time in PA/Py mixed solution was 

24 h. 
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Figure S1. The TGA analysis of L0-P(0.7,24 h)-G50 and L18-P(0.7,24 h)-G50. 
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Figure S2. Uniaxial tensile test results of the hydrogels with different Lwt%. 
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Figure S3. Uniaxial tensile test results of the hydrogels with varied (a) molar ratio of PA to Py 

and (b) volume ratio of glycerol. 
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Figure S4. Uniaxial tensile test results of the hydrogels with different soaking time in the PA/Py 

mixed solution. 
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Figure S5. A circuit comprising a L18-P(0.7, 24 h)-G50 strip in series with a red LED indicator: (a) 

original, (b) completed cut and (c) electrical healing. 
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Figure S6. DSC curve of L18-P(0.7, 24 h)-G50. 
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Figure S7. The adhesive strength of L18-P(0.7, 24 h)-G30 and L18-P(0.7, 24 h)-G70 on various subtracts 

at 25 ℃ and -20 ℃. 
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Figure S8. Uniaxial tensile test results of the hydrogels with different volume ratio of glycerol at 

-20 ℃ (left), and the relative toughness (right). 
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Figure S9. (a) the adhesive strength conducting by directly bonding of two pieces of L18-P(0.7, 24 

h)-G50. (b) The fold and recovery of a strip shaped L18-P(0.7, 24 h)-G50 sample. 
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Figure S10. The solvent loss of L18-P(0.7, 24 h)-G50 burning by alcohol lamp. 
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Figure S11. Infrared thermal images of L18-P(0.7, 24 h)-G50, L18-P(0, 24 h)-G50 and L18-P(0.7, 24 h)-G0  

placed on a hotplate with a pre-set surface temperature at 200 °C. 
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Figure S12. The solvent loss of L18-P(0.7, 24 h)-G50 placed on a hotplate with a pre-set surface 

temperature at 200 °C. 
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Figure S13. SEM images of L18-P(0.7, 24 h)-G50 after burning for 30 s and 180 s. 
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Figure S14. Cyclic loading–unloading curves of L18-P(0.7, 24 h)-G50 at 25 ℃ and after burning for 

30 s under a strain of 500% for 3 cycles. 
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Figure S15. Relative resistance variations of the strain sensors at different elongations (100%, 

300% and 500%), the cycles are repeated 3 times. 
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Figure S16. The resistance changes of the sensor for monitoring walking by knee joint bending 

at 25 ℃, -20 ℃ and after burning for 30 s. 
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Table S5. A comparison on the properties of this work with other adhesive hydrogel sensors. 

Ref. 

Adhesive Strength 

(KPa) 

Temperature 

Resistance 

(°C) 

Maximum 

Fracture 

Strain (%) 

Gauge 

Factor 

Working 

Ranges 

(%) 

Stable Sensing at 

Cold and High 

Temperature maximum on skin 

[1] 26.8 26.8 -14~65 1200 2.50 0~100 No 

[2] 8.9 3.7 -30~40 ~600 1.93 0~300 No 

[3] 45.3 14.2 -40~25 1124 2.22 

3.32 

4.53 

0~170 

170~310 

310~500 

No 

[4] 24.3 NA -14~60 1029 0.5 

1.2 

0~100 

100~900 

No 

[5] 26.0 12.6 -20~100 1089 3.91 

8.82 

0~250 

250~100 

No 

[6] ~23 ~9 R.T. ~1100 1.66 0~650 No 

[7] 5.9 5.9 R.T. 400 0.75 0~40 No 

[8] ~12 NA R.T. 680 0.60 

1.28 

5.10 

0~20 

20~50 

50~500 

No 

[9] ~65 NA R.T. 1600 0.6 

1.23 

5.86 

0~20 

20~50 

50~500 

No 

[10] ~1.4 0.7 R.T. 140 1.68 0~100 No 

[11] 5.5 ~2 R.T. 1500 0.5~0.6 

0.8~1.4 

0~50 

125~220 

No 

[12] 9.9 5.9 R.T. ~900 2.55 0~500 No 

[13] 57.8 NA R.T.~150 720 1.85 0~100 No 

This 

work 

79.7 26.9 -20~Fire 

(~600 °C) 

1896 1.70 

2.90 

0~250 

250~500 

Yes 

NA: not applicable. 
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