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Figure S1. (a-b) SEM images of PNIPAM microgels.

Figure S2. (a) SEM images of the ML hydrogel and (b-f) mapping of the 

corresponding elements.
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Figure S3. The toughness for different liquid metal contents of the ML hydrogels.



4

Figure S4. Presentation of images of ML conductive hydrogel before and after 

subjecting it to compression with 500 g weights.

Figure S5. Compressive stress-strain curves of hydrogels with and without liquid 

metal.
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Figure S6. Variation of G′ and G″ with strain from 1 to 100% (𝜔 = 1.0 Hz) for the 
original and healed hydrogel. 
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Figure S7. Residual mass rate of ML hydrogels after 7 days of degradation in PBS 
solution.

Figure S8. Contact angle test of ML hydrogel (contact angle of 38.384°).

Figure S9. Degradation rate of ML hydrogels after 7 days of degradation in PBS 
solution.
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Figure S10. Electrical conductivity of the ML hydrogels with different liquid metal 

contents.

Figure S11. Comparison of the brightness of light-emitting diodes containing liquid 

metal hydrogels and those without liquid metal hydrogels.
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Figure S12. Adhesion characteristics of hydrogels, (a) adhesion curves of ML 

hydrogels on silica substrates with different PNIPAM microgel contents and (b) 

adhesion strength.
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Figure S13. The ML hydrogel temperature sensors provide repeatable temperature 
discrimination in repeated proximity to cold (30℃) and hot (70℃) sources.
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Figure S14. Image of ML hydrogel attached to the arm.

Figure S15. Cellular activity of ML hydrogels in culture with different extract 

concentrations.

Figure S16. Cell viability of ML hydrogels after 12h and 24h incubation.
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Table S1. Comparison of stress, linear GF value between as-prepared hydrogels and 

reported hydrogels. 

Sensors Strain (%) GF value Reference

CMC/PAAm/LM 300 0.7 [1]

LBPB 2850 4.12 [2]

LM/PAA 1300 1.5 [3]

PVA-TA-EGaIn 350 2.59 [4]

CHACC-LM 223 0.6 [5]

LM/PVA 375 0.86 [6]

Gel-Mic-PAAm-

MXene

1224 1.14 [7]

MR/LM-PAAm-

PEI (ML)

1040 5.45 This work



12

References

[1] R. Tang, Q. Meng, Z. Wang, C. Lu, M. Zhang, C. Li, Y. Li, X. Shen, Q. Sun, 
Multifunctional Ternary Hybrid Hydrogel Sensor Prepared via the Synergistic 
Stabilization Effect, ACS Appl. Mater. Interfaces 13 (2021) 57725-57734, 
https://doi.org/10.1021/acsami.1c17895.

[2] M. Wang, X. Feng, X. Wang, S. Hu, C. Zhang, H. Qi, Facile gelation of a fully 
polymeric conductive hydrogel activated by liquid metal nanoparticles, J.  Mater. 
Chem. A 9 (2021) 24539-24547, https://doi.org/10.1039/d1ta07254d.

[3] J. Xu, Z. Wang, J. You, X. Li, M. Li, X. Wu, C. Li, Polymerization of moldable 
self-healing hydrogel with liquid metal nanodroplets for flexible strain-sensing 
devices, Chem. Eng. J. 392 (2020), https://doi.org/10.1016/j.cej.2019.123788.

[4] Z. Zhou, C. Qian, W. Yuan, Self-healing, anti-freezing, adhesive and remol
dable hydrogel sensor with ion-liquid metal dual conductivity for biomimetic 
skin, Compos. Sci. Technol. 203 (2021), https://doi.org/10.1016/j.compscitech.2
020.108608.

[5] C. Wang, J. Li, Z. Fang, Z. Hu, X. Wei, Y. Cao, J. Han, Y. Li, Tempera
ture‐Stress Bimodal Sensing Conductive Hydrogel‐Liquid Metal by Facile Sy
nthesis for Smart Wearable Sensor, Macromol. Rapid Commun. 43 (2021), 
https://doi.org/10.1002/marc.202100543.

[6] C. Xu, B. Ma, S. Yuan, C. Zhao, H. Liu, High‐Resolution Patterning of Liquid Metal 
on Hydrogel for Flexible, Stretchable, and Self‐Healing Electronics, Adv. 
Electronic Mater. 6 (2019), https://doi.org/10.1002/aelm.201900721.

[7] Y. Ni, X. Zang, J. Chen, T. Zhu, Y. Yang, J. Huang, W. Cai, Y. Lai, Flexible 
MXene‐Based Hydrogel Enables Wearable Human–Computer Interaction for 
Intelligent Underwater Communication and Sensing Rescue, Adv. Funct. Mater. 33 
(2023), 2301127, https://doi.org/10.1002/adfm.202301127.


