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Supplementary Tables

Supplementary Table 1. Representative reported dry electrodes and their

physical properties
Electrode resSilsl::;ce Stretc:1 ability II:tp f(()l 2;Llllzc ) Ref.
@sqhy | P (k)

PEG-CTH/AgNWs 4.95 122 316 [1]

SEBS/Silbione/AgNWs 0.78 406 100 [2]

PEDOT:PSS/PVA/AgNWs/PU 3.90 100 60 [3]

PDMS/AgNWs 0.48 70 1000 [4]

BAP/AgNWs 0.47 697 304 [5]

NFM/AgNWs 1.47 160 200 [6]

SESA/CNT 134 600 158 [7]

PEDOT:PSS/EG/Maltitol 140 62 126 [8]
AgNWs/AgCl/SEBS 0.43 400 49 3;:5{

Supplementary Table 2. HSP of the components. The values for SEBS and

PVP-Ag were calculated via the group contribution method

Component op op OH Ro
PVP-Ag 19.8 12.1 14.7 13.4
SEBS 16.9 0.6 1.1 4.5
Toluene 18.0 1.4 2.0 -
Ethanol 15.8 8.8 19.4 -

All calculations were performed using HSPiP software.
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Supplementary Table 3. HSP values of the binary solvent system at 25 °C

Ethanol: Toluene (v/v) op oH
1:10 17.8 2.1 3.7

1:5 17.6 2.6 4.9

1:2.5 17.4 3.5 7.0
1:1 16.9 5.1 10.7

Calculated using the HSPiP software.

Supplementary Table 4. Impedance fitting results for the various electrodes

Sample R (2) R, (2) G (F) R () Cac (F)
AS 139.2 10766 1.0596x107 | 251830 3.5754x107
25 wt% 188.9 9374 6.9559x107 | 93420 9.6682x1077
40 wt% 196.1 6335 5.9362x107 | 44933 1.5925%10¢
50 wt% 171.2 6855 7.0346x107 | 56376 1.5614x107°
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Supplementary Figures

Supplementary Figure 1. SEM images of (A) AS and (B) EC films. After

electrochemical chlorination, AgCl is in situ formed on the AgNWs.
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Supplementary Figure 2. Particle size distributions of AgCl NPs obtained at
different reaction times. The sizes were determined by a dynamic light scattering

method.



Supplementary Figure 3. Morphology and elemental characterization of AgCl
particles. (A) SEM/EDS images of AgCl NPs. (B) The Ag:Cl atomic ratio is
approximately 1:1, indicating that excess CI™ remained in the reaction solution and

was removed during purification. C and O are from PVP ligands.

SEBS AgNWs

Supplementary Figure 4. Water contact angle measurement of (A) SEBS and (B)

AgNWs. There is a significant difference in their surface energies.
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Supplementary Figure 5. Experimental validation of the HSP space. (A) Dissolution
behavior of SEBS in ethanol/toluene mixtures with different volume ratios. Solvent
compositions located outside the SEBS solubility sphere induce partial precipitation
of SEBS. Photographs were taken by the authors. (B) Stress-strain curves of pristine
SEBS films after solvent evaporation. The solubility of SEBS in the solvent mixture

strongly affects its maximum elongation at break.
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Supplementary Figure 6. Photographs of the AAS precursor solutions prepared with
different solvent ratios. An ethanol/toluene ratio of 1:10 leads to phase separation of
the inorganic component, whereas a 1:5 ratio enables the formation of a uniform,

stable dispersion. Photographs were taken by the authors.



Supplementary Figure 8. Cross-sectional SEM/EDS images of the AAS electrode,

showing that AgCl NPs are uniformly distributed throughout the film interior.
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Supplementary Figure 9. Schematic illustration of the proposed interaction
mechanism between AgCl NPs and AgNWs within the AAS electrode. The enlarged
inset illustrates the proposed interfacial electronic coupling and reversible redox

process at the Ag/AgCl interface.
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Supplementary Figure 10. Skin-clectrode contact impedance of AAS electrodes

based on AgCl NPs with different sizes and EC electrode.
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Supplementary Figure 11. SEM images of stretched AAS electrodes based on AgCl
NPs with different sizes.
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Supplementary Figure 12. Resistance changes of the EC electrode at 0-100% strain
during 500 stretching cycles.
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Supplementary Figure 13. Resistance changes of AAS electrodes with AgCl NPs of
different sizes at 0-100% strain during 500 stretching cycles: (A) 50-AAS, (B)
100-AAS, (C) 300-AAS, and (D) 800-AAS.
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Supplementary Figure 14. Resistance changes of 100-AAS electrodes with (A) 30%

strain and (B) 60% strain during 500 cyclic stretching cycles.
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Supplementary Figure 15. Variation of skin-electrode contact impedance using the
AS electrode, commercial gel electrode, and the AAS electrode after 12 days of

storage in air.
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Supplementary Figure 16. Fluorescent images of stained NIH/3T3 cells cultured on
the solvent control group and the AAS electrode after 12h and 24 h. Live cells: green.
Dead cells: red.



Supplementary Figure 17. Photographs of electrode placement during ECG
recording. The ground electrode was placed on the subject’s lower leg. Scale bar: 5

cm (left) and 2 cm (right). Photographs were taken by the authors.
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Supplementary Figure 18. SNR values of ECG signals acquired under walking
conditions using the AS electrode, commercial gel electrode, and the AAS electrode.

The error bars indicate the SD obtained from repeated tests (n=5).
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Supplementary Figure 19. (A) ECG recordings acquired using the AS electrode,
commercial gel electrode, and the AAS electrode under identical measurement

conditions. (B) ECG recordings obtained with the three types of electrodes after 48 h

of storage in air.
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Supplementary Figure 20. Skin-electrode contact impedance of the AAS electrode
after 120 days of storage in air, showing only a slight increase compared with the

initial value.
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Supplementary Figure 21. Photographs of electrode placement during EMG

recording. Scale bar: Scm; inset: 2 cm. Photographs were taken by the authors.
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Supplementary Figure 22. EOG recording mechanism. EOG reflects the potential

difference between the retina and the cornea of human eyes, which can be modeled as
a dipole with a positive potential on the cornea and a negative potential on the

retinal®!.
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Supplementary Figure 23. Photographs of electrode placement during EEG

.
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recording. Scale bar: 3 cm; enlarge: 2 cm. Photographs were taken by the authors.
Written informed consent for publication of the photograph was obtained from the

participant.
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Supplementary Figure 24. Frequency-domain spectra during EEG recording.
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