
1

Supporting Information 

Self-Healing, Robust Adhesion, Multiple Stimuli-Response Hydrogel towards Flexible 

Sensors 

Yi Zhuac, Ling Linb, Yu Chenacd, Yeping Songc, Weipeng Lu* ac, and Yanchuan Guo* acd 

a. Key Laboratory of Photochemical conversion and Optoelectronic Material, Technical Institute 

of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China.  

E-mail: Luweipeng@mail.ipc.ac.cn; yanchuanguo@mail.ipc.ac.cn

b. Third Institute Of Oceanography, Ministry of Natural Resources, Xiamen 361005, China

c. Biomaterial Research Center, Hangzhou Research Institute of Technical Institute of Physics 

and Chemistry, Chinese Academy of Sciences, Hangzhou 310000, China

d. University of Chinese Academy of Sciences, Beijing 100049, China 

Figure S1. The GPNs gel exhibits excellent elasticity even being stretched for 1500% and rapid 

recovery to their original state in a short time when the force unloading. 
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Figure S2. a) Stress-strain curves of the GPNs gels with different gelatin contents (G0~G5: 0 

wt%, 0.5 wt%, 1 wt%, 2 wt%, 3 wt%, 4 wt%). The concentration of AAm was 0.2 g/mL, clay 

was 0.1 g/mL in H2O. b) Stress-strain curves of the GPNs gels with different clay contents (C-

1n: hydrogel containing 0.05n g/mL clay). The concentration of gelatin was 1 wt%. 

Figure S3. FT-IR test results of PAAm gel, Gelatin-PAAm gel and GPNs gel.



3

Figure S4. a) The cross section of the GPNs gel with 3D network structure (magnification is 20 

k). b) The surface of the GPNs gels with fence structure during the stretching process.

Figure S5. Photographs of the stretching process of the two pieces gels after touching for 10 min.
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Figure S6. Stress-strain curves of the healed gels after healing for 12 h in a Humidity Chamber, 

the healed gel presents slightly stronger tensile strength than the original one due to the water 

volatilization during the healing process.

Figure S7. Tensile Stress-strain curves of the GPNs gels after self-healing underwater for 30 min.
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Figure S8. Peeling force of GPNs gels with different contents of clay nanosheets onto the PET 

substrate.

Figure S9. Peeling force of GPNs gels with different pH of the pre-polymer solution onto the 

PET substrate. P1~P4: 6.0, 6.5 (original), 8.0, 10.0.
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Figure S10. The swelling ratios in weight of the gels after immersed in ultrapure water for 72 

hours at room temperature.

The swelling properties of the GPNs gels were also conducted by volumetric method at 

room temperature.The swelling ratio (SRv) was calculated from the following equation:

)E1(                                 /V)V-V(SRv bba

Where Va and Vb stand for the volume of the swollen hydrogel and the volume of the initial 

hydrogel, respectively.

Figure S11. The swelling ratios in weight (a) and in volume (b) of the gels after immersed in 

different pH (2, 4, 6, 8, 10) physiological saline for 12 h at room temperature. 


