
Supplementary Information for 

High-strength anisotropic hydrogels as adhesive strain sensors for dual-

environment applications 

Yali Li,a Ruiyao Ma,a Hui Liu,*a Qiang Liu, a Shasha Song,a Ling-Bao Xing*a and Shuanhong Mab 

aSchool of Chemistry and Chemical Engineering, Shandong University of Technology, Zibo 255000, 

P. R. China 

bState Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese 

Academy of Sciences, Lanzhou 730000, P. R. China 

E-mail: liuhui@sdut.edu.cn; lbxing@sdut.edu.cn.   

Supplementary Information (SI) for Materials Chemistry Frontiers.
This journal is © the Partner Organisations 2025



 

Fig. S1 1H NMR Spectrum of DMA. δ 8.71 (d, J = 46.6 Hz, 2H), 7.95 (t, J = 5.7 Hz, 

1H), 6.62 (d, J = 8.0 Hz, 1H), 6.57 (d, J = 2.1 Hz, 1H), 6.42 (dd, J = 8.0, 2.1 Hz, 1H), 

5.61 (s, 1H), 5.30 (t, J = 1.7 Hz, 1H), 3.25 - 3.18 (m, 2H), 2.55 (dd, J = 8.8, 6.6 Hz, 2H), 

1.84 (s, 3H). 

  



 

Fig. S2 1H NMR Spectrum of P(DMA-MEMA). 

 

  



 

Fig. S3 The contact angle on surface of P(AAm-AAc/Fe3+) hydrogel (left) and adhesive 

hydrogel surface (right). 

 

  



 

Fig. S4 Diagram of anisotropic hydrogel stretching in different directions. 

 

 

  



 

Fig. S5 Tearing measurement along (a) the parallel and (b) perpendicular direction of 

anisotropic hydrogel and (c) random direction of isotropic hydrogel. (d) The force-

distance curves from tearing test of the three samples. 

 

  



 

Fig. S6 The diagram and photos with adhesive hydrogels that adhered to a variety of 

substrates underwater. 

 

 

  



 

Fig. S7 The adhesion strength of hydrogel under water is determined by applying 

different preloading forces (1 N, 2 N, 3 N) on different substrates. 

 

  



 

Fig. S8 The adhesion strength of the adhesive hydrogel attached to pig skin under water 

for different time. 

 

  



 

Fig. S9 Comparison of the tensile strength, adhesion performance and electrical 

conductivity of hydrogels with those reported in other literatures. [9-15] 

 

 

  



 

Fig. S10 Relative resistance changes in cyclic stretching-releasing process under 

different tensile strains: 50 %, 100 %, and 200 %.   

 

 

  



 

Fig. S11 The relative resistance changes of anisotropic adhesive hydrogel strain sensors 

in monitoring swallowing, vocalization and frowning. 

 

 

 

  



 

Fig. S12 Response time of anisotropic adhesive hydrogel in T (a) and L (b) directions 

in air. 

 

  



 

Fig. S13 Relative resistance changes (ΔR/R0) of the hydrogel for finger bending test 

for 100 cycles underwater. 

 

  



Table S1. A comparison table of tensile strength, adhesion performance and electrical 

conductivity of hydrogels with those reported in the literature. [1-15]  

Note: [1-8] are the working literatures of isotropic hydrogels, [9-15] are the working 

literatures of anisotropic hydrogels. 
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