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Supporting Table 1: Detailed Formulation of the samples

S: No AM PEDOT: PSS Ag-NPs H,0 Glycerol MBAA APS

S1 3.6g - - 8ml 2ml 0.009¢g  0.09g
S2 3.6g 50ul - 8ml 2ml 0.009g  0.09¢g
S3 3.6g 100ul - 8ml 2ml 0.009g  0.09¢g
S4 3.6g 300ul 8ml 2ml 0.009g  0.09¢g
S5 3.6g 100ul Smg 8ml 2ml 0.009¢g  0.09¢
S6 3.6g 100ul 10mg 8ml 2ml 0.009g  0.09¢g
S7 3.6g 100ul 20mg 8ml 2ml 0.009¢g  0.09¢

AM: Acrylamide, APS: Ammonium persulfate, MBA: N, N'-methylene bisacrylamide



Supporting Table 2: Detailed Formulation of the subjects

Subject Gender Age Height (cm) Medical
Number History
S1 Male 32 years 170 Healthy
S2 Male 36 years 172 Healthy
S3 Male 32 years 172 Asthma
S4 Male 26 years 173 Healthy
S5 Male 29 years 180 Healthy
S6 Male 32 years 179 Healthy
S7 Male 36 years 168 Healthy
S8 Male 49 years 164 Healthy
S9 Male 26 years 189 Healthy
S10 Female 29 years 153 Healthy
S11 Female 22 years 158 Healthy
S12 Female 32 years 160 Healthy
S13 Female 26 years 150 Healthy
S14 Female 23 years 160 Healthy
S15 Female 26 years 150 Healthy
S16 Female 25 years 160 Healthy
S17 Female 22 years 160 Healthy
S18 Male 25 years 165 Healthy
S19 Male 31 years 160 Healthy

S20 Male 27 years 167 Healthy




Supporting Table 3: State of the Art comparison with the reported literature
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Supporting Table 4: Radar chart comparing data of multifunctional performance,

including key parameters: stretchability, conductivity, antibacterial activity,

biocompatibility, and Al integration.

Hydrogel Stretcha Conduc Antibac Biocompat Al Refer

bility tivity terial ibility integra ence
tion

ILn@MXene 1903 1.48 Yes Yes NA [8]

multifunctional

hydrogel

PEDOT:PSS@HEC/P 1060 0.42 NA NA NA [9]

AM dual-network

hydrogel

PAM-PEDOT:PSS 646 2.5 NA Yes NA [10]

hydrogel

PAM/SS/PEDOT: PSS 2120 0.45 NA NA NA [11]

PPMP-OH 772 0.25 NA NA NA [12]

organohydrogel

PAAM-SA-MXene- 1350 1.6 NA NA Yes [13]

PEDOT: PSS

Composite Hydrogel

PU@MXene/PAM 1834 0.05 NA NA NA [14]

Hydrogel

PAM/HPMC/PEDOT: 1600 0.25 NA NA NA [15]

PSS hydrogel

PAA/SCMC/Ti;C,Tx/S 1688 0.82 NA NA NA [16]

n*" hydrogel

PVA/MXene 250 0.056 Yes NA NA [17]

/Zn2+/Gly

PVA/PAM/ MXene/EG 1000 0.02 NA NA NA [18]

PAM/TA@C 1500 0.11 NA NA NA [19]
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Supporting Figure 1. Non-Covalent Interaction Analysis of PAM. (A) Optimised
molecular structure of PAM, (B) NCI Simulated molecular structure of PAM, (C) RDG Plot
of PAM.
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Supporting Figure 2. Non-Covalent Interaction Analysis of Glycerol. (A) Optimised
molecular structure of Glycerol, (B) NCI Simulated molecular structure of Glycerol, (C) RDG
Plot of Glycerol.
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Supporting Figure 3. Colour codes of elements used in NCI analysis and the RDG plots

reference colour bar.
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Supporting Figure 4. XPS Survey of PAM, PAM- 1% PEDOT: PSS, PAM- 1%PEDOT:

PSS-10% Ag
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Supporting Figure 5. XPS deconvoluted peaks of PAM, PAM- 1% PEDOT: PSS, PAM-1%
PEDOT: PSS-10% Ag, A. XPS deconvolution of the C1s peak of PAM, B. XPS deconvolution
of the Nls peak of PAM, C. XPS deconvolution of the Ols peak of PAM, D. XPS
deconvolution of the Ols peak of PAM- 1% PEDOT: PSS, E. XPS deconvolution of the N1s
peak of PAM- 1% PEDOT: PSS- 10% Ag, F. XPS deconvolution of the Ols peak of PAM-

1% PEDOT: PSS- 10% Ag.
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Supporting Figure 6. Stress-strain curves for PAM, PAM-0.5% PEDOT: PSS, PAM-1%
PEDOT: PSS, PAM- 3% PEDOT: PSS hydrogels
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Supporting Figure 7. Cyclic stress-strain curves of PAM-1% PEDOT: PSS-10% Ag
hydrogels at strains of 25%, 50%, 75%, 100%, 150%, and 300%.
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Supporting Figure 8. Adhesion testing of PAM- 1% PEDOT: PSS-10% Ag. (A) Visual
demonstration of a lap-shear test for analysing adhesion properties of PAM-PEDOT: PSS-10%
Ag, (B) Visually illustration of the PAM- 1% PEDOT: PSS-10% Ag hydrogel’s adhesion to
diverse surfaces, including copper (a), iron (b), tissue paper (c), aluminium (d), glass (e), a foot

scale (f), tweezers (g), and the human hand at various angles (h-j).
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Supporting Figure 9. Strain testing of PAM- 1% PEDOT: PSS-10% Ag hydrogel (A)
Relative resistance changes (AR/R, %) in PAM- 1% PEDOT: PSS-10% Ag hydrogel over a
25%-100% at a 500 mm/min rate. (B) Relative resistance changes (AR/R, %) in PAM- 1%
PEDOT: PSS-10% Ag hydrogel over a 150% 500% at a 500 mm/min rate.
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Supporting Figure 10: Gauge factors and relative resistance changes (AR/R, %) in PAM-1%
PEDOT: PSS- 10% Ag hydrogel at 25 to 500% strains at a 500 mm/min rate.
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Supporting Figure 11: 100 repeated stretching/releasing cycles of PAM-1% PEDOT: PSS-
10% Ag hydrogel at 50%, 75%, 150% strain.
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Supporting Figure 12: Temperature-dependent strain sensing and multifunctional
performance of the PAM-1% PEDOT: PSS-10% Ag hydrogel. (A) Relative resistance
change (AR/R,) under cyclic 100% strain at four temperatures: —20 °C, 2 °C, room temperature
(RTP), and 40°C, illustrating the nonmonotonic electromechanical response due to
temperature-dependent network mechanics, ionic transport, and plasmonic hot-electron
activity. (B) Stability of normalized AR/R, over 100 strain cycles at the same temperature

conditions, confirming consistent performance and durability across thermal environments.
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Supporting Figure 13: Visual demonstration of PAM-1% PEDOT: PSS- 10% Ag
hydrogel functionality in an LED circuit. (A) Intact PAM-1% PEDOT: PSS- 10% Ag
hydrogel completes the circuit, lighting the LED. (B) The PAM-1% PEDOT: PSS- 10% Ag
hydrogel is cut, breaking the circuit, and turning off the LED. (C) PAM-1% PEDOT: PSS-
10% Ag hydrogel self-heals, restoring conductivity and reactivating the LED. (D) PAM-1%
PEDOT: PSS- 10% Ag hydrogel is stretched, maintaining conductivity and LED illumination,

confirming its mechanical resilience and suitability for dynamic bioelectronic applications
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Supporting Figure 14: Cyclic voltammograms (CVs) of PAM-1% PEDOT: PSS and
PAM-1% PEDOT: PSS-Ag 10% hydrogel (A). Cyclic voltammograms (CVs) of PAM-1%
PEDOT: PSS and PAM-1% PEDOT: PSS-10% Ag hydrogel at a scan rate of 50 mV/s. (B).
Cyclic voltammogram (CVs) of PAM- 1% PEDOT: PSS and PAM-1% PEDOT: PSS- 10% Ag
hydrogel at a scan rate of 75 mV/s.
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Supporting Figure 15: Electrode-skin electrochemical characterization. (A) Electrode skin
phase angle measurement of PAM- 1% PEDOT: PSS-10% Ag hydrogel from 1Hz to 100K Hz.

(B) Electrode skin phase angle measurement of PAM- 1% PEDOT: PSS- hydrogel from 1Hz
to 100K Hz.



Supporting Figure 16: Fluorescence Cell Viability of Control over 3 days.
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Supporting Figure 17:MD simulations of the PAM-PEDOT: PSS-Ag hydrogel system. (A)
Radial Density Function (RDF) plot of Ag-NPs-PAM N at 30 °C, (B) Radial Density Function
(RDF) plot of Ag-NPs-PAM_N at 50 °C, (C) Radial Density Function (RDF) plot of Ag-NPs-
PAM N at 80 °C, (D) Radial Density Function (RDF) plot of PAM_N at 50 °C,
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Supporting Figure 18: Real-time monitoring of relative resistance changes (AR/Ro) during

patellar region bending.
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Supporting Figure 19: ECG data from 1-10 subjects were used for model training and

testing.
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