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Table S1 Printing parameters for all solutions used in device fabrication

Ion selective electrode (s-ISE)

Reference electrode (s-RE)

Printing condition

Printing condition

Solutions Solutions

(layers) (layers)
CNT ink 10 Ag ink 10
AuNPs 30 FeCl; 4
CH;COOLi-hydrogel 10 KCl-hydrogel 10
ISM 8 REM 8
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Fig. S1 EDX analysis of a) sintered Ag and b) p-Ag/AgCl electrode on photo paper.

a) CNT electrode b) AuNPs/CNT electrode
78.2+1.3° 1145+ 1.1°

Fig. S2 Contact angle measurements of (a) CNT electrode and (b) AuNPs/CNT electrode.
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Fig. S3 SEM-EDX spectrum of AuNP modified CNT electrode.

Fig. S4 SEM image of ISM-AuNP/CNT electrode with x10,000 magnification



Table S2 Analytical performance of ISM-CH;COOQOLi1 hydrogel-AuNP/CNT paper-based ion-

sensing devices with different concentrations of CH;COOLi for sodium ion measurement

CH;COOLi Linear range Slope E’
concentration (M) M) (mV/dec) (mV)
0.01 10%to 1 54.10+0.78 150.41 +£1.97
0.025 10%to 1 55.31+0.92 131.16 £2.01
0.05 107to 1 56.42 + 0.68 190.35 £ 1.55
0.075 10°to 1 53.56 £ 0.95 124.01 £1.83
0.1 105to 1 45.85+0.87 4241 +1.94
0.2 105to 1 44.92 + 0.69 27.04 +£1.61
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Fig. S5 The repeatability of the ISM-CH3COOLI hydrogel-AuNP/CNT paper-based ion-
sensing devices; each potentiometric response has been obtained by measurements with the

same device.



Table S3 Comparison of analytical performances of all-solid-state potentiometric sensors for Na*

detection
Linear range LOD Sensitivity
Solid contact Sample Refs
M) M) (mv/decade)
PS/AuNPs 104-1072 6.8 x 1073 503+1.3 Urine !
CNT/Au 103-10" — 60.0 +4.0 Sweat 2
POT/Carbon 104—-10" — 56.4+22 Sweat 3
G/ PEDOT:PSS 104-1 36 x 1076 62.5+2.1 Urine 4
PEDOT/Carbon 10— 107! _ 55.5+49 Sweat >
POT/SWCNTs 103107 — 58.6+0.1 Sweat 6
PEDOT:PSS/Au 10°5-1072 1.67 x 107° 56.5 Sweat 7
Au/CNT/Au 1031 — 55.5+0.3 Sweat 8
CB/Carbon 1041 63 x 107 58.0+3.0 Sweat ?
CH;COOLi hydrogel- 107—1 1077 56.4+0.7 Urine  This work
AuNP/CNT

Abbreviations: PS, Polystyrene; AuNPs, Gold nanoparticles; POT, poly(3-octylthiophene-2,5-

diyl); G, Graphene; PEDOT:PSS, Poly(3,4-ethylenedioxythiophene) polystyrenesulfonate;

SWCNTs, Single-walled carbon nanotubes; CB, Carbon black
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