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Fig. S1. Refractive index (black squares) and calculated density (blue circles) of swollen

cladding as a function of sodium acrylate (SA) content (0—5 mol%).



Fig. S2. Scanning electron microscopy images of freeze-dried cladding samples with 0-5 mol%

SA content at (a) 100 um and (b) 20 pum scale bars.
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Fig. S3. (a) Light propagation photographs of CHOF (5 mol% SA) at 532 nm (green) and 635
nm (red). (b) Optical attenuation of CHOF (5 mol% SA) measured at 532 nm and 635 nm

wavelengths.
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Fig. S4. Optical attenuation of CHOF (5 mol% SA) measured after repeated stretching cycles

at 50% strain, showing stable performance over 100 cycles.
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Fig. S5. Stability and conductivity in physiologically relevant solutions. (a) Weight stability of
5 mol% SA CHOFs over 4 days in water, 1.0 M PBS and 1.0 M NacCl. (b) lonic conductivity

in 1M PBS and NacCl solutions.
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Fig. S6. Response time measurement during 5% strain application, showing applied strain

(black, left y-axis) and normalized resistance change (blue, right y-axis).
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Fig. S7. Environmental stability under varying humidity conditions using 1.0 M NaCl. (a)
Photographs showing finger motion detection at different RH levels (10%, 30%, 50%, 70%).

(b) Resistance variation during finger motion at different RH conditions.



Table S1. Comparison of ionic conductivity in hydrogel ionic conductors reported in literature

and this work.

Conductivity

Material system Electrolyte (concentration) (mS/cm) Reference
Gelatin/ Poly(ethylene Potassium hydroxide 60 1
glycol) diglycidyl ether (3.3M)
Hydroxyethylacrylamide Lithium
/Chitosan bis(trifluoromethanesulfon 39.4 2
yl) imide (1 M)
Agar/ Polyacrylamide Sodium chloride (1 M) 40 3
Poly(1-vinyl-3-butyl
imidazolium bromide / Lithium bromide (1 M) 26 4
Poly(vinyl pyrrolidone)
Hydroxyethylacrylamide s .
/ Polydimethylsiloxane Lithium chloride (1 M) 25.0 5
Carboxymethyl chitosan / . .
Epichlorohydrin Calcium chloride (4 M) 82 6
Poly(N- Lithium
isopropylacrylamide)/Chi  bis(trifluoromethanesulfon 25.0 7
tosan yl) imide (1 M)
Polyacrylamide / Lithium
o droxy . thy lacrvlamide bis(trifluoromethanesulfon 19.5 8
yaroxyethylacty yl) imide (1 M)
Polyacrylamide / Sodium g i1 1 chioride (1 M) 26.6 This work
acrylate
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