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Supplementary Figure 1. SEM images of PVB nanofiber with various

electrospinning time of 5 min (A), 10 min (B), 30 min (C) and 90 min (D). Scale bar:

5 μm.



Supplementary Figure 2. Cross-sectional images of electrode-substrate interface

with (top) and without (bottom) ethanol transfer process.

As shown in Supplementary Figure 2, the ethanol-assisted transfer enables intimate

conformal contact between the nanomesh electrode and the microstructured substrate,

with no observable interfacial air gaps. In contrast, the electrode attached via

electrostatic adhesion exhibits clearly visible interfacial voids, provide direct

structural evidence supporting the elimination of interfacial air gaps enabled by the

ethanol-triggered interfacial reconstruction process.



Supplementary Figure 3. Surface morphology of transferred nanomesh electrode

and corresponding EDS mapping images of carbon (C), oxygen (O) and silver (Ag)

elements. Scale bar: 1μm.



Supplementary Figure 4. The sheet resistance of the nanomesh electrode before and

after transfer process.

Supplementary Figure 5. Stress-strain curves of PVB nanomesh with and without

glycerol.



Supplementary Figure 6. (A) Photographs of nanomesh electrode attached on skin

with various MA amounts after repeated skin deformation tests. (B) Photographs of

nanomesh electrode attached on skin with various Gly amounts under skin stretching

state.

Supplementary Figure 7. The electrical resistance variation versus tensile strain for

transferred nanomesh electrode.



Supplementary Figure 8. Contact angles of water (left) and ethanol (right) on the

surface of nanomesh electrode.

Supplementary Figure 9. Photographs of nanomesh electrode with a drop of water

(A) and after removing the water drop (B).

Supplementary Figure 10. FTIR spectrum of bare PDMS substrate, PDMS substrate

with transferred PVB nanomesh, and after PVB removal.



Supplementary Figure 11. (A) Photographs of the commercial gel electrode and

nanomesh electrode attached onto human forearm, and corresponding images after

24-hour-skin attachment (B).

Supplementary Figure 12. The sectional resistance of nanomesh electrode with

various AgNWs solutions (0, 0.1, 1 and 2 mg/ml) during transfer process.



Supplementary Figure 13. The schematic illustration (A) and equivalent circuit (B)

of the nanomesh electrode-skin interfacial system.

The acquisition of electrophysiological signals involves the transduction of ionic

currents into electronic signals via epidermal electrodes. To clarify the charge

transport mechanism, the equivalent circuit of the electrode–skin interface is

illustrated in Supplementary Figure 13. In this model, Rt represents the resistance of

the dermal layer, while the epidermis is modeled as a parallel combination of a

resistor (Re) and a capacitor (Ce), accounting for its resistive and capacitive

characteristics. Ese denotes the potential arising from ion concentration differences

across the stratum corneum. The electrode-skin interface is further described by a

parallel circuit consisting of an interfacial capacitance (Cd) and a charge transfer

resistance (Rd), where Rd denotes the resistance to ionic-electronic charge transfer

across the interface. The embedded silver nanowire network provides continuous

conductive pathways, facilitating efficient ionic-to-electronic signal transduction and

thereby reducing the overall contact impedance of the electrode-skin interface.



Supplementary Figure 14. The relationship between contact impedance and amounts

of MA (A) and glycerol (B) in transfer solution.

Supplementary Figure 15. (A) Sheet resistance of nanomesh electrode with various

gold sputtering time of 30, 60, and 90s, and corresponding contact impedance after

transferred onto human forearm (B).



Supplementary Figure 16. The EMG signals acquired from nanomesh electrode with

various muscle movements.

Supplementary Figure 17. Impedance of electrode-skin interface before and after

positioned a drop of water.



Supplementary Figure 18. Interfacial impedance of the nanomesh electrode

measured under initial dry conditions and simulated sweaty state.

Supplementary Figure 19. The microscopic photographs of nanomesh electrode

under simulated sweaty state with various skin deformations. Scale bar: 2 mm.



Supplementary Figure 20. EMG signals under skin stretching, compressing, and

twisting states captured by commercial Ag/AgCl gel electrode.

Supplementary Figure 21. SNR values of nanomesh electrode and commercial gel

electrode under skin stretching, compressing and twisting conditions. The results are

presented as mean ± standard deviation, n=3.



Supplementary Figure 22. Interfacial impedance transferred without medical

adhesive under undeformed, stretching, compressing, and twisting deformation.

Supplementary Figure 23. EMG signals under skin deformations recorded by

nanomesh electrode transferred without medical adhesive. The EMG signals exhibited

severe signal attenuation under dynamic skin deformation, confirming the unstable

interface transferred without medical adhesive.



Supplementary Figure 24. Electrical performance of nanomesh electrode without

transfer process, including frequency-dependent interfacial impedance (A) and the

recorded EMG signals (B).

Supplementary Figure 25. Contact impedance of the nanomesh electrode-skin

interface after skin attachment of 0 hour, 6 hours and 12 hours.



Supplementary Figure 26. Scatter plot distribution of R-R intervals in ECG signals

collected by nanomesh electrodes.

Supplementary Figure 27. ECG signals captured by nanomesh electrodes before and

after exercise (resting for one minute and twenty minutes).



Supplementary Figure 28. The extracted δ wave of 0.5-4 Hz (A), θ wave of 4-8 Hz

(B), α wave of 8-13 Hz (C) and β wave of 13-30 Hz (D) after fast Fourier

transformation.



Supplementary Table 1. Performance comparison between the nanomesh electrode and epidermal electrodes fabricated by other

methods

Materials
Electrode

type

Thickne

ss

WVTR

(g m−2 h−1)

Contact

impedance at

100 Hz (kΩ)

Water-conditi

on

measurement

Motion-artifa

ct resistance
SNR Ref

Liquid metal
Dry

electrode
8.3μm 53.4±1.15 360 Yes Yes

34.5

EMG
[1]

PU/PVA hydrogel
Hydrogel

electrode
5.3μm 77.3±1.53 21.0 N/A Yes

19.0~20.

1 EMG
[2]

LIG-assisted

transfer of AgNWs

network

Dry

electrode
N/A 88.4 50 Yes Yes

33.4

EMG
[3]

Electrospining

hydroxypropyl

methylcellulose

Dry

electrode
18μm 102 ~50 N/A Yes

Over

20 EMG
[4]

PU/PVA/Gly/NaCl

hydrogel

Hydrogel

electrode
7μm N/A 1.2 N/A N/A N/A [5]

HPAN/PU/

AgNWs

Dry

electrode
15 μm 72.8 100 Yes Yes 26 EMG [6]



SPBS/ carbon filler
Dry

electrode
N/A N/A 132±23 N/A Yes 40 ECG [7]

Au/PI/PU
Dry

electrode
72μm N/A ~100 N/A N/A 30 EMG [8]

Ti/Au/Silbione

/PDMS

Dry

electrode

80–100µ

m
10.7 100 Yes N/A

24.68

EMG
[9]

PVB/Au
Dry

electrode
5µm 60 37.8 Yes Yes 42 EMG This work



Supplementary Table 2. The heart‑rate variability (HRV) indices extracted from

the ECG signals

Mean RR interval (ms) SD1 SD2 SD1/SD2

Before exercise 765.3 16.58 38.05 0.436

After 1 min relax 502.5 3.88 20.2 0.191

After 20 min relax 637.0 9.52 22.2 0.427
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