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Figure S1. (A) The rheological strain of the 7PMa, 7PDA, and 7PMa-7PDA

dispersions. (B) G’ and G’ obtained from (A) at strain of 100%.
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Figure S2. FTIR spectra of xPAAm-yPMa-yPDA-zIPA hydrogels.
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Figure S3. (A) Tensile stress-strain curves of the xPAAm-5PMa-5PDA-39IPA

hydrogels with different PAAm content. (B) The calculated tensile modulus and

fracture strain of hydrogels from (A). (C) The calculated fracture stress and toughness

hydrogels from (A).
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Figure S4. (A) Rheological

Oscillation Strian (%)

strain of the 7PMa-7PDA and 7PMa-7PDA-20IPA

dispersions.
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Figure S5. (A) Tensile stress-strain curves of the 20PAAm-5PMa-5PDA-zIPA

hydrogels with different IPA content. (B) The calculated tensile modulus and fracture

strain of hydrogels from (A).
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Figure S6. The adhesive curve of the 20PAAm-yPMa-yPDA-0OIPA hydrogels with
various polyelectrolytes content (A) and the 20PAAm-5PMa-5PDA-zIPA hydrogels

with different IPA content (B).
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Figure S7. Successive tensile tests with a strain of 100%.
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Figure S8. Electronic signal investigation under 100% strain underwater (A) and at 40

°C (B).
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Figure S9. The signal-to-noise ratio (SNR) of 20PAAm-7PMa-7PDA-/0IPA

hydrogels (A) and commercial electrodes (B).
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Figure S10. The ECG signals collected from the 20PAAm-7PMa-7PDA-/0IPA

hydrogels electrolyte after being reposted 10 times during rest.
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Figure S11. (A) The swelling kinetics of 20PAAm-7PMa-7PDA-20IPA hydrogels
immersed in water and aqueous NaCl solution. (B) Swelling ratio variation of
20PAAm-7PMa-7PDA-20IPA hydrogels cyclically swollen in water and aqueous
NacCl.



Table S1. Summary of the DN polyelectrolytes hydrogel’s components used for HTT

and the tensile testing results.

PMMA

PDDA

Tensile

Solvent Fract
DN polyelectrolytes hydrogel (VAV?;H ) Na (Mn<10W) (&::/:n) modulus strr;fl 1(1(1)‘/6)
T wt%) | (wt%) 1 (kPa) °
10PAAmM-5PMa-5PDA-
10 5 5 39 0.15 1139
39IPA
15PAAmM-5PMa-5PDA-
15 5 5 39 2.1 1560
39IPA
20PAAmM-5PMa-5PDA-
20 5 5 39 9.5 1651
39IPA
20PAAmM-5PMa-5PDA-25PA 20 5 5 25 22.4 1137
20PAAmM-5PMa-5PDA-
20 5 5 15 94 885
15TPA
20PAAm-7PMa-7PDA-
20 7 7 39 2.5 1918
39IPA
20PAAmM-7PMa-7PDA-
20 7 7 20 10.8 1036
20IPA
20PAAm-7PMa-7PDA-0IPA 20 7 7 0 37.1 404
20PAAm-0PMa-0PDA-0IPA 20 0 0 0 31.3 510
20PAAm-0PMa-7PDA-0IPA 20 0 7 0 36.4 440
20PAAm-5PMa-5PDA-0IPA 20 5 5 0 36.3 280
20PAAmM-9PMa-9PDA-0IPA 20 9 9 0 38.1 280
20PAAmM-9PMa-9PDA-
15 9 9 15 14.3 500
15TPA
20PAAmM-9PMa-9PDA-0IPA 15 9 9 0 33.1 440
PMMA PDDA Tensile
DN polyelectrolytes hydrogel AAm Na (MnI0- Solvent modulus Fracture
POy yIes IYETO8e | (we.o) oy | 2OW) | vty | T O stain (%)
o (Wt.%)
20PAAm-5PMa-5PDA- 20 5 5 39 12.0 1078




39IPA
20PAAm-5PMa-5PDA-0IPA 20 5 5 0 34.4 300
20PAAm-7PMa-7PDA-0IPA 20 7 7 0 28.5 440
20PAAmM-9PMa-9PDA-0IPA 20 9 9 0 47.1 200
Tensile
PMMA PDDA Solvent Fracture
AA 1 .
DN polyelectrolytes hydrogel m Na (Mn>40W) | (wt.%) modulus strain (%)
(kPa)
15PAAmM-9PMa-9PDA-0OIPA 15 9 9 0 25.0 400
15PAAm-9PMa-9PDA-
15 9 9 15 12.5 460
151PA
20PAAm-5PMa-5PDA-
20 5 5 15 20.3 750
151PA
20PAAm-5PMa-5PDA-0IPA 20 5 5 0 54.2 225
20PAAm-7PMa-7PDA-0IPA 20 7 7 0 34.5 240
20PAAm-9PMa-9PDA-0IPA 20 9 9 0 64.6 220
Table S2. Comparisons of properties and functional conductive hydrogels.
. Maximum Detection | Adhesive Solvent-
Composition Conduc‘tlve GF window strength tunable Refs.
material (%) (kPa) transparency
PARLMFe | MXeneand | g 0-947 N/A N/A |
Fe3*
PAM-Q-M MXene 2.24 0-1465 N/A N/A 2
PAM/SA/MXene | MXene 1.40 0-2000 N/A N/A 3
MWCNT 10.76 0-200 15.3 N/A
LMCH hydrogel 4
PVA/PAM/NaCl NaCl 24.9 0-950 N/A N/A 5
LSN-Fe/PAM Fe3* 1.22 0-90 12 N/A 6




P(NaSS-co-
P(NaSS-co-
DMAEA-Q-co- | “p i 1.0 0-250 55 Yes .
UM)
PVA-PAANa-PAH | PAANa 1.64 0-500 4.7 Yes g
PAAmM-PMa-PDA- :
m-tvia PMa-PDA 3.77 0-1000 37.8 Yes This
IPA work

PAE: PAAc in water-retaining agent (EG); LM: lignin nanosphere-modified; MXene;
PAM and PAAm: Polyacrylamide; Q: quaternized cellulose nanofibrils; SA: sodium
alginate; MWCNT: multi-walled carbon nanotubes; PVA: polyvinyl alcohol; LSNs:
sulfonated lignin-coated silica nanoparticles; PAANa: poly(sodium acrylate); PAH:
polyallylamine; DMAEA: N,N-(dimethylamino)ethylacrylate; NaSS: sodium p-styr-

enesulfonate; UM: 2-ureidoethyl methacrylate
Note: “N/A” indicates “not available” in the references
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