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Supplementary Figure S1. (a) Smartphone screen during measurement. (b) Screen of multiplexed
sensing system showing control buttons and data file name setting tabs. (c) Screen of graph created in
the application after measurement is finished. (d) Calibration screen for each target analyte.




Supplementary Table S1. Concentrations of interference substances used to confirm the selectivity of

each sensor.

Sensors Glucose sensor ‘ Lactate sensor Na* sensor ‘ K* sensor
Bare solution 1x PBS DI water
Acetic acid Acetic acid
KCl M 1
(5 mM) (5 mM) Cl (5mM) NaCl (5mM)
Uric acid Uric acid
HiCl1 HiCl1
(5 mM) (5 mM) NH:Cl (5mM) | NH:CIl (5mM)
Interference MgCl (0.5 MgCl2 (0.5
L 1
solution actate (5mM) | Glucose (5mM) mM) mM)
Sucrose (5mM) | Sucrose (5mM) | CasCl (0.5 mM) | CasCl (0.5 mM)
Lactate Lactate
NaCl (5mM) NaCl (5mM) (10mM) (10mM)
KCl (5mM) KCI (6mM) - -
Supplementary Table S2. Concentrations of substances in artificial sweat.
artificial sweat
#1 #2 #3 #4 #5
NaCl 1.169 g 2338 ¢g 4.676 g 9352 ¢g 18.704 g
(10 mM) (20 mM) (40 mM) (80 mM) (160 mM)
KCl 149 mg 298 mg 596 mg 1192 g 2384 ¢
(1 mM) (2 mM) (4 mM) (8 mM) (16 mM)
Glucose 0 mg 18 mg 36 mg 54 mg 72 mg
(0 mM) (50 uM) (100 uM) (150 uM) (200 uM)
Lactate 149 uL 1.491 mL 2.236 mL 2.981 mL 3.726 mL
(1 mM) (10 mM) (15 mM) (20 mM) (25 mM)
Urea 2.643 g (22 mM)
Uric
acid 321 mg (3 mM)
NH.Cl 89 mg (0.4 mM)
CaClz 10 mg (50 uM)
MgCl» 8 mg (25 uM)




a
L 0.01
L] — LI
0 —— 0.5
—~ -1} 0.1 0.3
= %
=
— 2l Concentration of glucose
c 1.0
3 (mM)
‘5 _3 L
@) Glucose_sensor_no.1
Glucose_sensor_no.2 2.0
4} Glucose_sensor_no.3
Glucose_sensor_no.4 =
Glucose_sensor_no.5 3.0
5 L L L " L
0 100 200 300 400
Time (s)

500

0
Lactate_sensor_no.1
Lactate_senser_no 2
-2 Lactate_sensor_no.3
Lactate_sensor_no 4
—_~ 4 —— Lactate_sensor_no.5
£l
= 6
c
L -8
=
O -10
Concentration of lactate — 30.0
-12
(mM)
14
0 100 200 300 400 500 600
Time (s)

Supplementary Figure S2. Plot of (a) glucose and (b) lactate sensor’s amperometric current according
to measurement time.
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Supplementary Figure S3. Plot of a Na* and b K*sensor’s potential according to measurement time.

a

Resistance (kQ)

049

0.48

047

046

= Temperature_sensor_no.1
—a— Temperature_sensor_no.2
= Temperature_sensor_no.3

—y— Temperature_sensor_no.4
—4—Temperature_sensor_no.5

20 25 30 35
Temperature (T)

40

b

Resistance (kQ)

049}

048}

047}

0.46

Linear Range : 23.3-43.7 C
| Slope:-1.2407T""
R?:0.998

20

25 30 35 40
Temperature (C)

45

Supplementary Figure S4. (a) Plot of temperature sensor's resistance according to temperature. (b) Plot
of mean and standard deviation of temperature sensor's resistance according to temperature.



Supplementary Table S3. Sensitivity and LOD of enzymatic

lucose sensors.

Sensitivity | LOD Range Applied
Ref. Structure (UAMMcm?) | (uM) | (mM) | voltage (V)
(CS-NGr- ~
[1] GOX)2/AuE/PEDOT-PSS 237 41 0.1-14 0.2
Ferrocyanide-HRP-
[2] GOx/MWCNTs/ 1.44 30 0.05-1 -0.2
Stainless-steel Pin
) | HRP-GOCGAIKB/GCE 330 2 | 0.005-15 0.1
[4] GOx /Au-PtNFs 84.67 10 0.01-4 0
Nafion/(GOx/MWCNTs-
[5] Cysc)s/GCE 0.096 8 0.1-1 0.05
[6,7] TCNFs-GOx/GCE 628.82 3.7 | 0.013-10.5 -0.55
biot-
[8] | GOx/RuNPs/MWCNTs- 2.6 33 | 0.02-1.23 -0.05
Av/GCE
[9] | GOx/CdS-ZnS-QDs/PGE 11.5 3 0.01-1 -0.5
CaTiOsNPs-GOx-
[10] CS/GCE 14.1 2.3 | 0.007-1.49 -0.45
[11] | GOx-CS/TiONRs/GMFE 18.6 2.2 1.5- -0.5
GOx/IL-
[12] CHO/ERGO/SPCE 17.7 17 0.05-2.4 0.45
[13] GOx/HNF-TiO2/GCE 32.6 0.8 | 0.002-3.17 —0.45
GA/GOx-BSA/ FesOs-
[14] PB/GCE 32 0.5 0.005-1.2 0.15
Naf /GA/ GOx / GNS-IL- 0.001
[15] AuNRs (sol-gel)/ 0.0064 038 | ., 02
AuNFs/GCE ’
GOx/GNS-PEI-
[16] AuNPs/AuE/ 93 0.32 | 0.001-0.1 0.35
Nafion/GOx/Au-
[17] ZnO/rGO/ITO(UV) 10.93 0.2 0-9.5 0.8
This
GOx/PdCu/LIG 168.15 0.191 0-3 0

work




Supplementary Table S4. Sensitivity and LOD of enzymatic lactate sensors.

Appli
Ref Sructure Sensitivity |LOD | Range Vgﬁ alej
' (HAMM'em?) | (M) | (mM) Wy
[18] LOx-microband-SPCE 0.0036 289 1-10 0.4
Lox/BSA/HRP/CS/FcMe/ 0.0304-
417 22. -0.2
[19] MWCNT/SPBGE 3 6 0.2439 0
LOx-
4.54 1 .0183-1. 4
[20] FSM8.0/Nafion/CoPCSPC > 8 | 0-0183-1.5 045
LOx/PtNp-CNF-
[21] PDDA/SPCEs 36.8 11 0.025-1.5 0.5
[22] | LOx-SPCE/graphite/HRP 0.87 10 0.01-0.2 0
GCNF-PEI-GA-LOx-Gly-
1.3 6.9 .01-2 3
(23] SPCE/PtNps 4 0.01-20 0
[24] | PDDA/LOX/ZnO/MWCNT 7.3 160 0.2-2.0 0.4
0.014-
[25] LOx/N-CNT/GC 40 4.1 0.325 -0.23
[26] LOx/AuNP/CNT/Gr/Pt 35.3 2.3 0.05-100 0.2
[27] Nafion/LOx/ZnO/Au 28 1.2 | 0.0036-0.6 0.8
LOx-SPCE/BSA/Fc- 0.001-
1.1 . .
(28] HRP/MWCNT/PS 688 05 0.0312 065
Thi
8 Lox/PdCu/LIG 872.1 0.167 0-0.5 0
work
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Supplementary Figure S5. a Plot of glucose sensor and multiplexed sensing system’s amperometric
current according to measurement time. b Plot of mean and standard deviation of glucose sensor and

multiplexed sensing system’s amperometric current according to glucose concentration.
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Supplementary Figure S6. (a) Plot of lactate sensor and multiplexed sensing system’s amperometric
current according to measurement time. (b) Plot of mean and standard deviation of lactate sensor and
multiplexed sensing system’s amperometric current according to lactate concentration.
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Supplementary Figure S7. (a) Plot of Na* sensor and multiplexed sensing system’s potential according
to measurement time. (b) Plot of mean and standard deviation of Na* sensor and multiplexed sensing
system’s potential according to Na*concentration.
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Supplementary Figure S8. (a) Plot of K* sensor and multiplexed sensing system’s potential according
to measurement time. (b) Plot of mean and standard deviation of K* sensor and multiplexed sensing
system’s potential according to K* concentration.



a
500
Multi_sensor_ne.1
ottt Multi_sensor_no.2
495} ;
S [ENE—— Multi_sensor_ne.3
e} — —— Multi_sensor_no.4
o 490F 245 —— Multi_sensor no.5
o
c
© 303 %
B 485) A aziiansl
g % PR
480} o
40.2 ihalralid
Temperature (°C) ot
475} :
0 50 100 150 200 250
Time (s)

Supplementary Figure S9. (a) Plot of temperature sensor and multiplexed sensing system’s resistance
according to measurement time. (b) Plot of mean and standard deviation of temperature sensor and
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Supplementary Figure S10. (a) Plot of calibrated glucose sensor and multiplexed sensing system’s
concentration according to measurement time. (b) Plot of mean and standard deviation of calibrated
glucose sensor and multiplexed sensing system’s concentration according to glucose concentration of

artificial sweat.
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Supplementary Figure S11. (a) Plot of calibrated lactate sensor and multiplexed sensing system’s
concentration according to measurement time. (b) Plot of mean and standard deviation of calibrated
lactate sensor and multiplexed sensing system’s concentration according to lactate concentration of

artificial sweat.
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Supplementary Figure S12. (a) Na* concentration vs. time plot and (b) mean and standard deviation
plot acquired by calibrated Na*sensor and multiplexed sensing system.
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Supplementary Figure $13. (a) K* concentration vs. time plot and (b) mean and standard deviation plot
acquired by calibrated K*sensor and multiplexed sensing system.
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Supplementary Figure S14. (a) Temperature of artificial sweat vs. time plot and (b) mean and standard
deviation plot acquired by calibrated temperature sensor and multiplexed sensing system.
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