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Fig. S1 The dumbbell shape for mechanical tests.

Fig. S2 XRD patterns of Ti3AlC2 and Ti3C2Tx.



Fig. S3 TEM image of the Ti3C2Tx.

Fig. S4 (a) The tensile stress–strain curves of PVA-M hydrogel and PVA-M// 

hydrogel. (b) Toughness and elastic modulus of PVA-M hydrogel and PVA-M// 

hydrogel.



Fig. S5 (a) The tensile stress–strain curves of PVA-M hydrogel and PVA-M-H 
hydrogel. (b) Toughness and elastic modulus of PVA-M hydrogel and PVA-M-H 
hydrogel.

Fig. S6 Rheological behavior of PVA-M// hydrogel before and after immersing in 

Na3Cit solution.



Fig. S7 FTIR spectra of PVA-H hydrogel, and PVA-M-H hydrogel.

Fig. S8 (a), (b) Polarized microscope images of the isotropic PVA-H hydrogel. (c), 

(d) Polarized microscope images of the anisotropic PVA-H hydrogel (scale bars: 200 

µm).



Fig. S9 SEM image and the EDS elemental mapping of Ti, C, O, Na, and F of the 

cross-sectional of the anisotropic PVA-M-H hydrogel.

Fig. S10 Relative resistance changes (ΔR/R0) of PVA-M-H// hydrogel at various 
stretching rate.



Table S1 Comparison of PVA-M-H// hydrogel to reported tough conductive 
hydrogels

Materials Stress 

(MPa)

Strain

(%)

Toughness 

(MJ/m3)

Elastic modulus 

(MPa)

Reference

mechanically trained PVA 5.2 170 N/A 0.2 1

HPC/PVA-NaCl 1.25 800 5.8 0.25 2

PVA-CNF-NaCl 1.4 660 5.25 0.4 3

PVA-Ph/PEDOT 0.8 550 1.1 N/A 4

HA-10PVA 16.1 1,800 200 N/A 5

PVA/NaCl 1.5 550 4.7 0.208 6

PAAm/Ca2+-Alg 32 62.5 N/A 319 7

P(AGA-co-AAm)-Fe3+ 12.1 410 N/A 36.1 8

PAM/MC-As 4.4 690 19.3 3.8 9

DN-Sul-Na 7.5 210 N/A 42.5 10

P(AM-co-AA)/CS 5.1 1225 32.1 1.13 11

s-gel-25% 40 240 N/A 40 12

PACT-P 0.0752 600 N/A N/A 13

PMZn-GL 0.875 247 0.08 0.001 14

PAC@200%-V 0.55 1585 5.75 0.27 15

PVA-M-H// 16.57 464 39.23 8.58 This work
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