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Table S1. Composition of P/G/AX/T hydrogel
PVA(g) Gly(g) PA(g) TA DI(g)

0.5 7.5
1 7

1.5 6.5
1 1

2

10wt% solution

6
Table S2. Composition of P/GX/A/T hydrogel

PVA(g) Gly(g) PA(g) TA DI(g)
0.5 7.5
1 7

1.5 6.5
1

2

1 5wt% solution

6
Table S3. Composition of P/G/A/TX hydrogel

PVA(g) Gly(g) PA(g) TA DI(g)
5wt% solution

10wt% solution
15wt% solution

1 1.5 1

20wt% solution

6.5
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Table S4. Comparison of wearable sensor based on P/G/A/T hydrogels in this work with reported hydrogel 
sensors

Hydrogel
Elongation(%

)

Strength(

MPa)
GFa

Respons

e 

time(ms)

Repeatabili

ty

Antibact

erial
Ref.

PVA-CNF 660 2.1 1.5 NA 500 cycles NAb 1

PGN 570.7 3.1 4.01 400 300 cycles NA 2

P(AA-

MEA)-CS-Fe
1199 0.462 5.25 310 100 cycles NA 3

PGA 472 0.28 2.14 230 540 cycles NA 4

PAA-[EMIm][DCA] >850 0.0363 1.29 200
>1400 

cycles
NA 5

PAM/SA/Ca2+ >1700 0.385 NA 800 200 cycles NA 6

PAM/CS-PA >1000 0.1505 8.24 291 200 cycles Yes 7

PVA/Gly/PA/TA >1000 9.341 4.76 364 500 cycles Yes This work
a The GF between 0%~300% stain was selected as comparison.
b NA:not applicable.

Fig. S1. The brightness change of LED lights follows the stretching
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Fig. S2. conducting mechanism diagram of hydrogel

Phytic acid and tannic acid are used as electrolytes. Phytic acid and tannic acid ionize free H+ in water, and the 
directed movement of a large number of free H+ imparts excellent conductivity to the hydrogel. As shown in Fig S2 
(a), with the stretching of the hydrogel, external stress causes the ion channels inside the hydrogel to elongate and 
narrow, resulting in a decrease in ion transport rate, thus responding to stress-induced changes in resistance signals. 
As a conductor, the hydrogel can effectively light up an LED. When cut off, the bulb goes out, and when 
reconnected, the bulb lights up again (Fig S2 (b)). In addition, as shown in Fig S2 (c), PVA and P/G are almost non-
conductive. Meanwhile, we found that the overall conductivity of the hydrogel without soaking in tannic acid 
solution is higher than that of the hydrogel soaked in tannic acid. Specifically, the conductivity of P/G/A2 hydrogel 
is 0.031 S/cm, and after soaking in tannic acid solution, its conductivity decreases to 0.012 S/cm. We speculate that 
this is due to further complexation of the hydrogel, leading to smaller and fewer ion channels, which is unfavorable 
for ion movement and thus reduces the conductivity of P/G/A2/T hydrogel.
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Fig. S3. Swelling ratio of different hydrogels in this work

This study observed degradation in both PVA and P/G in deionized water, with no swelling phenomenon. However, 
with the introduction of phytic acid, a large number of hydrogen bonds are formed between polymer chains inside 
the hydrogel, enhancing its resistance to swelling. As shown in Fig S3, the swelling ratio (SR) of P/G/A2 hydrogel is 
only 0.448, while the SR of P/G/A0.5 hydrogel is close to 2.8, with SR decreasing as the phytic acid content increases. 
Additionally, the hydrogel soaked in tannic acid solution initially maintains swelling equilibrium or did not have too 
much swelling behavior, as P/G/A/T hydrogel used for swelling experiment itself was a product of swelling 
equilibrium.
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Fig. S4. The effect of different concentrations of glycerol and TA on the mechanical properties of hydrogels

The effects of different concentrations of glycerol and tannic acid on the mechanical properties of P/G/A/T 
hydrogels were studied. As shown in Fig S4 (a), the tensile strain and stress of P/G0.5/A/T5% hydrogel reached 829% 
and 1.10MPa, respectively, which were significantly higher than those of other hydrogels with glycerol 
concentration. This is because the increase of glycerol concentration interfered with the hydrogen bond cross-
linking between PVA chain and additives, thereby reducing the mechanical properties of P/G/A/T hydrogel8. 
Mealwhile, with the increase of tannic acid concentration, the hydrogen bond complexation in P/G/A/T hydrogel 
becomes more intensive, and the mechanical properties of hydrogel become stronger. Compared with P/G1.5/A/T5% 
hydrogel and P/G1.5/A/T15% hydrogel, their strength and strain increase from 0.665MPa and 548% to 3.99MPa and 
922% respectively (Figure S4 (b)). Interestingly, the same situation as in Fig 4 (e) reappears. The mechanical 
properties of P/G1.5/A/T20% hydrogel decreased sharply. Obviously, the 20% concentration of TA solution led to the 
excessive crosslinking of the hydrogel, which led to the decline of the mechanical properties of P/G/A/T hydrogel. 
Therefore, the optimal TA concentration of the hydrogel during immersion should be 10% or 15%.



6

Video. S1. The brightness change of LED lights follows the stretching- releasing cycle

Video. S2. Conductivity of hydrogel during cut off-contact cycle
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