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Synthesis of AuNPs with different capping agents

Synthesis of citrate-capped AuNPs (Cit-AuNPs)

Generally, 50 mL of 1ImM HAuCl, solution was prepared and boiled under reflux. While boiling, 5mL of
trisodium citrate (38.8 mM) was added to the as-prepared solution under vigorous stirring. The heating and stirring
were continued under reflux for a further 30 min. AuNPs formation was revealed by appearing wine red color in

the solution.
Synthesis of borohydride-capped AuNPs (BH,-AuNPs)

First, solution 1 containing HAuCl, (50.0 mM) and HCI (50.0 mM) was prepared. Then, 400puL of the solution
consisting of NaBH, (50.0 mM and NaOH (50.0 mM) was added to 100uL of solution 1. The resulting solution was

stirred at room temperature for 15 minutes after adding 9.6 ml of DI water.
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Fig. S1. TEM images of Citrate-capped (Cit-) AuNPs in absence (A) and presence (C) of DA. TEM
images of Borohydride-capped (BH4-) AuNPs in absence (B) and presence (D) of DA
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Fig. S2. Chemical structure and pK, values of (A) DA, (B) EP, (C) NEP, and (D) LD.
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Fig. S3. The stability of (A) SE1 (Cit-AuNPs in Phosphate Buffer pH 7.0), (B) SE2 (BH;-AuNPs in
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Fig. S5. DLS measurements of SE2 (BH,;-AuNPs pH 4.5) in the absence (A) and in the presence of
5 uM of (B) DA and (C) LD after 20 min. The colorful spots show the corresponding images taken

from the solutions.
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Fig. S6. The variation of time-cyclic UV-Vis spectra of SE1, SE2, and SE3 (in order from left to right)
upon the addition of (A-C) DA, (D-F) EP, (G-1) NEP, and (J-L) LD at a concentration of 50 uM.
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Fig. S7. UV-Vis spectra of (A) SE1 (B) SE2, and (C) SE3 in the presence of dopamine in the
concentration range of 0 — 1000 uM after 20min.
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concentration range of 0 — 1000 uM after 20min.
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Fig. S10. UV-Vis spectra of (A) SE1 (B) SE2, and (C) SE3 in the presence of levodopa in the

concentration range of 0 — 1000 puM after 20min.

S14



(A) (B) (C)
0.4 0.4 0.4
=: 0.3 0.3 :
L
[]
Q
c 02 0.2
[
Lo
=
G
2
P 0.1 0.1
0 . , ; 0.0 . . E 0.0 : i :
400 500 600 700 800 400 500 600 700 800 400 500 600 700 800
Wavelength (nm) Wavelength (nm) Wavelength (nm)
Blank 01— 0.6 ——1 5 10 20 —— 40 —— 60 —— 80 —— 100 ——— 200 ——— 400 —— 600 —— 800 —— 1000 M

Fig. S11. UV-Vis spectra of (A) SE1 (B) SE2, and (C) SE3 in the presence of uric acid in the

concentration range of 0 — 1000 uM after 20min.
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Fig. S13. 3D LDA score plot showing the discrimination between pure and mixture forms of the
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Table S1. Concentration of CNs in Real sample analysis.

Volume (pL) of 1 mM concentration (uM) of Final
Target analyte which is added analyte in the concentration
analyte to 80 pL of urineina 5 prepared urine (uM) of CNs in
mL volumetric flask sample probe
20 4 1
80 16 4
120 24 6
DA 160 32 8
200 40 10
240 48 12
68 13.6 3.4
100 20 5
EP 140 28 7
160 32 8
360 72 9
60 12 3
80 16 4
NEP 100 20 5
160 32 8
200 40 10
200 40 10
400 80 20
600 120 30
LD 800 160 40
1000 200 50
1200 240 60
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Table S2. Sensing strategies for determination of CNs.

No. Method analyte Linear range LOD Simultaneous Nael;:d- pH time Real sample Reverence
DA 0.05-6.0 uM 0.5nM Pretreatme
1 HPLC-FLD EP 0.1-24.0 yM 2.0nM ) ) 3.0 nt time (h) + Human serum i
NEP 0.01-10.0 uMm 1.0 nM ’ 15 min and urine
LD 0.025-6.0 uM 5.0 nM
5-HT 0.5-500 uM 0.3nM Pretreatme Human serum
2 CE-LIF Tyr 0.05-50 uM 0.02 nM - - 8.0 nt time (h) + and urine 1
DA 0.5-500 pM 0.2nM 10 min
DA - 0.04 uM
Pretreatme
3 HPLC-MS EP 0-0.35 uM 0.01uM - - 7.4 nt time (h) + Human blood 2
NEP - 0.06 pM 20 min
5-HT 0-1.42 uM 0.01 uM
DA 0.002-0.5 pMm 0.1 nM
EP 0.002-1 uM 0.4nM Pretreatme Liver sample
a HPLC-FLD NEP 0.002-1 pM 0.4 nM ) ) 76 nt time (h) + and braiz 3
LD 0.004-0.2 pM 1.45 nM ’ 40 min sample
Tyr 0.002-0.5 uM 0.17 nM P
MN 0.002-0.2 uM 0.1 nM
. SE - 0.31uM * .
5 Electrochemical £p ) 0.27 uM 7.4
DA 0.1-700 uM 30 nM DA ampoule
6 Electrochemical AA - - - - 7.0 - AA ampoule 3
UA - - Urine samples
DA 3-30 uM 2.67 uM :'::ea;‘asn‘:“::;
7 Electrochemical AA 25-300 uM 23.38 uM * - 7.0 - muItivitanF:in &
UA 5-70 uM 4.70 pM cablets
8 Electrochemical DA 0.1-5 uM 0.1 uM - - 7.0 <1s - z
9 Electrochemical Ep 3-100 uM 3uM - - 8.0 - - &
Optical c
. 20-500 uM €10 um . o .
1 E - * . 9
0 (colorimetry and P F0.5-30 UM F0.2 uM 7.0 30 min Artificial urine

Fluorimetry)
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AA 0-25 uM 0.29 uM Vegetables
Optical 2,4-DP 3.1-122.7 and 0.76 uM 4.0 3 min iruits !
11 (nanozymes based- 122.7-613.5 uM bevera ’es 10
Colorimetry) EP 41.09-109.2 and 0.70 um 6.0 3min 8es,
human serum
109.2-272.93 uM
12 Optical DA 0.1-50 uM 10nM 8.9 1h Urine 1
(photoluminescent)
Optical : 12
13 (Colorimetry) EP 5.5-6.5 uM 1.3um alkaline 12
Optical . 13
14 (Colorimetry) EP 1-400 uM 0.6 uM 10 min 13
Optical €56.6-8920 UM 5,59 UM Synthetic blood
. .6- . _ ; 14
15 (Color|rT1etry and NEP 70.067-1 M F0.018 pM 2 min serum
Fluorimetry)
. DA 3.2-20 uM 1.2 uM o
N (Coﬁ)F;itrl'EZItr ) LD 0.16-10 uM 0.086 uM ) ) in'eftlir:)gnegesrum ®
y EP 1.5-40 uM 0.97 uM )
Optical 16
17 (Colorimetry) LD 50.7-202.8 uM 3.04 pM 16
Ootical DA 6.53-195.84 uM 32.64 uM
18 (Colorir:etr array) EP 54.58-163.75 uM 5.46 uM 7.0 20 min Human Urine 1
yarray NEP 59.10-118.22 uM 5.91 uM
Ootical DA 1.63-65.28 uM 1.63 uM
19 (Fluorir:etr array) EP 1.36-54.58 uM 0.0027 uM 7.0 5 min Human Urine 18
yarray NEP 1.48-59.11 uM 0.0029 M
DA 0.6-9 uM 0.3 Mm
Optical EP 0.1-10 um 0.5 uM 4.5 and . . .
20 (Colorimetry array) NEP 0.1-9 uM 0.2 uM 7.0 20 min Human Urine This study
LD 1-70 uM 1.9 uM
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Table S3. Classification and Jackknifed classification matrix for the discrimination of mixtures of analytes with the following
components (Mix1 DAS5:EP5; Mix2 DA1:EP5; Mix3 DA1:NEP5; Mix4 DAS:NEP1; Mix5 DA1:NEPO.6; Mix6 DAO0.6:NEP0.6; Mix7
DAO.6:EP0.6; Mix8 EP5:NEP5; Mix9 EP0O.6:NEP1; Mix10 EP10:NEP1; Mix11 DA1:LD100; Mix12 EP5:LD60; Mix13 NEP1:LD8O0;
Mix14 DA1:EP1:NEP1; Mix15 DAO.6:EP1:NEP5; Mix16 DA1:EP0.6:NEP1; Mix17 DA1:EP0.6:LD20; Mix18 EP0.6:NEP0.6:LD40; Mix19

DAO.6:NEP1:LD80;  Mix20  DAS5:EP5:NEP5:LD5; Mix21  DAL1:EP1:NEP1:LD10; Mix22 DAO.6:EPO.6:NEP1:LD5; Mix23
DA1:EPO.6:NEP1:LD1).
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= © © 5 = O d N MmN ONO®WO® O AN m|S | &
€ SvcSawB8gaa - nw3RSB8R3 XTI RERYEEEEEEdEEREessy T ¥

coo G il z=z=2z88889888388ssss5sS5s5:s5s5:s:s=s5ssssss:sss:s¢:s &|&
DA 0.6 3 000O0OO0OO0ODO0ODO0ODOO0OO0OOOOOOOOOOOOOOOOOOOOOOOOODODOOO OGO OO 100 100
DA 1 0 300 0O0O0OO0OO0OO0ODO0ODO0OUO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOODODQ OO 100 100

DA 5 0 0 3000O0O0O0O0ODO0O0O0OO0OOOOOOOOOOOOOOOOOOOOOOOOOODOO OO 0 100 100
EPO6 O 0 0O 3 0 00O OOOOOOOOOOOOOOOOOOOOOOOOOOOOS® OO OOOSQOO 100 100
EP1 0 00O30O0OO0DO0ODO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOOOOOOSOO OO 100 100
EP5 0 00O0OO3O0O0O0ODO0OO0OO0ODO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOOOOO OO0 100 100
EP1I0 0 O 0 0O OO 3 000O0OO0OO0OO0OO0ODO0ODO0OO0OOOOOOOOOOOOOOOOOOOOOO OGO 0 100 100
NEPO6 O O 0 0 0O O O 3 0 0OOOOOOOOOOOOOOOOOOOOOOOOOOOOO OO OO 0 100 100
NEP1L O O O OOOOO30OOO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOS®OOSQOTGOO0 100 100
NEP5 O O O O OOOOO30O0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOS®OOSOSGOO 100 100
LD1 0O 0 0O0OOOOOOOS3O0O0O0O0DO0ODO0ODO0OO0ODOO0OOO0OOOOOODOOOOOOOOODOO OOQ 0O 0 100 100
LD5 0 00O0OOOOOOOOS30O0O0O0O0O0O0DO0OO0OO0OOOOO0OOOOOOOOOOODOOOOOOO OO 100 100
lbio 0 00O OOOOOOOOOS30O0O0OO0ODO0ODO0OO0OO0OOOOOOOOOOOOOOOOOOSOOO0O 100 100
Lbb20 0 0 0 0OOOOOOOOOOS3O0O0O0DO0OO0OO0OO0ODOOOOOOOOOOOOOOOOOSOO O 100 100

Lbao0 0 0 0 0O OOOOOOOOOOS30O0O0O0O0O0OO0ODO0ODO0OO0OOOOOOOOOOOOOOOO OGO 0 100 100

S25



LD 60

LD 80

LD 100

Mix1

Mlix2

Mix3

Mix4

Mix5

Mix6

Mix7

Mix8

Mix9

Mix10

Mix11

Mix12

Mix13

Mix14

Mix15

Mix16

Mix17

Mix18

Mix19

Mix20

Mix21

Mix22

Mix23

Total

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100



Jack-knife classification Matrix

Pure ‘ Binary ‘ Ternary ‘ Quaternary = =
S S
] © g - i S ~ CdNmTHMON®OO AN M o E’
Sg2S-omBa s e w3 REBR A2 X2y 2eR2 2 S I ig s 5 &
O0O0uwWuwuwwaZ2 2 I3 Jdddd3d3d222 22 2222222222222 222:2 =2
DAO6 | 3 0O 0O 0O OOOOOOOOOOOOO OO OOOOOOOOOOOOOOOOOO OO OO OSOGOGO0O O 100/ 100
DA1 03 000O0O0OO0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOOOSOTGOSOTOSOO 100| 100
DAS5 003 00O0O0OO0ODO0ODO0OO0OOOOOOOOOOOOOOOOOOOOOOOOOSOGOSOOGOO 100| 100
EPO6 | O OO 3 000 0O0O0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOGOT®OOODO O 100| 100
EP1 000O0O30O0O0ODO0OO0OO0OOO0OOOOOOOOOOOOOOOOOO®OOOOOSOGOGOOO O 100| 100
EP5 00O0O0OOS30O0O0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOO®OOOOOTO0TGOGOTOO O 100| 100
EP1I0 | OO OO0OO0OO3O0O0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOOT®OOOOOSOGOGOGOO O 100 100
NEPO6 O O O O 0 0O O 3 000O0OOOOOOOOOOOOOOOOOOOOOOOSOOT®OTOOGOTO O 100 100
NEP1 | 0 0 0O OOOOO3O0O0O0OOO0OOOOOOOOOOOOOOOOOOOOOOOTOOGOTO O 100 100
NEP5 | 0 0 0O OOOOOO30O0O0OO0O0OGOOOOOOOOOOOOOOOO OOOGOOOTO0OGOO0OTO0O O 100 100
LD1 000O0OOOOOOOS30O0O0O0ODO0OO0OO0OOO0OOOOOOOOOOO®OOOOOSOGOTO0OOO O 100| 100
LD5 000O0OOOOOOOOS3O0O0O0OO0OO0OOOOOOOOOOOOOO®OOOOOTQOTGOSO0OTOO O 10| 100
b0 | 0 0O 0OOOOOOOOOOZ3O0O0O0O0OO0OO0OO0OOOOOOOOOOOT®OOOOOOOSOGOOO O 100 100
Lbb20 |0 0O 0O0O0OOOOOOU OO OU OZ3O0O0O0O0O0OO0OO0OO0OOOOOOOOOTGOOOSOSOSOSOGOOO O 100 100
Lb40 | 0O 0O 0OOOOOOOOOOOO3O0O0OO0O0O0OO0ODOOOOOOOOOS®OOOOSOGOT®OOGOTGO O 100| 100
Lbe0O | O OO 0 O O OOOOOOOOO OO OZ3O0UO0O0O0OO0OO0OO0ODO0OOOOOOOT®OOGOOSOGOT®OO0OO0OTGO0O O 100| 100
LbD8 |0 0O 0 OOOOOOOOOOOOO?300O0O0OOO0ODOOOOOOOT®OOOOOGOT®OO0OO0OTGO0O O 100| 100
Lb1o0o | 0 0 0O OOOOOOOOOOOOOOTZ300O00O0OO0OO0OO0OO0OO0OO0OGO0OOOOOOT®O0GO0OTO0OO0OO0 O 100| 100
Mixt1 ' O00O0OOOOOOOOOOOOOOSO3O0O0O0OO0OO0OOOOOOOTGOOOOOSOGOGOOO O 100 100
Miix2 | 0 0 0OO0OOOOOOOOO OOOO OO OOT® OOS30O0O0OO0O0OO0ODO0OOOO0OGOOOOOSOTGOGOOSOO 10| 100




Mix3
Mix4
Mix5
Mix6
Mix7
Mix8
Mix9
Mix10
Mix11
Mix12
Mix13
Mix14
Mix15
Mix16
Mix17
Mix18
Mix19
Mix20
Mix21
Mix22
Mix23

Total

00O0O0OOOOOOOOOOOOO OO OOOS300O0OO0OO0OOOOOOOOOOOOOO0OTO0 O 100 100
00O0O0OO0OO0OO0OO0OO0OOOOOOOOOS® OOOOS30O0OO0ODO0OOOOO0OOOOOOOOTOOOTO OOOOTO0ODO 100/ 100
00O0O0OOOOOOOOOOOOOOOOOOS3300O0O0OO0OO0OO0OOO0OO0OOO0OOOOOO0OO0OTQO0DO0O 10 100
00O0O0OOOOOOOOOOOOOOS®OOOOOOS30O0O0OO0OO0OOOOOOOOTGOOTOO0OOTO0OO 100/ 100
00O0O0OOOOOOOOOOOOOOS® OOOOOOOS300O0O0OO0ODO0OO0OGO0OO0OTGO0OGO0OTO0OO0OTOQO0OTO0DO0 100/ 100
00O0O0OOOOOOOOOOOOOOS®OOOOOOOOS30O0O0OO0ODOOSO0OOTGO0OGOTOO0OGO0OTO0O O 100| 100
00O0O0OOOOOOOOOOOOOOS® OOODOOOLOOOOS3O0O0O0ODO0OO0OSO0OO0OTGO0OGOTOGO0OO0OTO0O O 100| 100
000O0OO0OO0OOO0OOOOOOOOOOS® OOOOOOOOOOS3O0O0O0OO0OO0OLO0OTGOOO0OTG OO0OO0OTGO0ODO0 100/ 100
000O0OO0OO0OO0OO0OO0OOOOOOOOOS® OOOOOOOOODOOS3O0OO0OOO0OO0OTGO0OO0OTO0OO0O0OTO0DO0 100/ 100
00O0O0OOOOOOOOOOOOOOS®OOOOOOOOOOOOS300O0OO0OTGO0ODO0OTO0OO0O0OTGO0ODO0 100/ 100
00O0O0OOOOOOOOOOOOOOS® OOOOOOOOODOOOS®O3000O0O0O0O0TOQ0OTQO0DO0 100/ 100
00O0O0OOOOOOOOOOOOOOS®OOOOOOOOOOOOOO?3O0O0OTGO0ODGO0OTOO0OGO0OTO0O O 100| 100
000O0OOOOOOOOOOOOSOOS®OOODOOOLOOOOOOOOOOTZ 3O0O0O0O0O0O0O0O0O 100| 100
000O0OO0OO0OO0OO0OOOOOOOOOOS® OOOOOOOOOOOOOOOGOS3O0OO0OTO0OO0O0OTGO0ODO0 100/ 100
000O0O0O0OO0OO0OO0OO0OOOOOOOOOS® OOOOOOOOOOOOOOOOOS3QO0TGO0O00O0O00O0 100/ 100
00O0O0OOOOOOOOOOOOOOS®OOOOOOOOOOOOOOOOOTG OS3U000O0O00O0 100/ 100
00O0O0OOOOOOOOOOOOOOS® OOOOOOOOODOOOOOOGOOT®OGOZ300 0 0 100/ 100
00O0O0OOOOOOOOOOOOOOS®OOOOOOOOOOOOOOOOOTOGOTOS3O0O0 0 100| 100
000O0OOOOOOOOOOOOOOS® OOODOOOLOOOOOOOOOGOOT®OSOTOGOS3O0 0 100| 100
00O0O0OO0OO0OOO0OOOOOOOOOOS® OOOOOOOOOOOOOOOOOT®OOOTOOO 3 0 100| 100
000O0O0O0OO0OO0OO0OO0OOOOOOOOOS® OOOOOOOOOOOOOOOOOT®OOSOOOGO 3 100/ 100
3/ 3 3/ 3/ 3 3 3] 3 3 3 3 3 3 33 3 3 33 3 3 3 3 3 3/ 3 3 33 3 3/ 3 3 3 3 3 3 3 3 3 3 = =
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Table S4. Classification and Jackknifed classification matrix for the discrimination of all analytes

in their entire concentration range (DA1—12 uM; EP 3.6 —9 uM; NEP 3 —12 uM; and LD 10- 70

Classification Matrix

Analytes DA EP NEP LD Total Sensitivity Specificity
DA 13 0 0 0 13 100 100
EP 0 13 0 0 13 100 100
NEP 0 0 13 0 13 100 100
LD 0 0 0 14 14 100 100
Total 13 13 13 14 53 - -

Jackknifed Classification Matrix

Analytes DA EP NEP LD Total Sensitivity Specificity
DA 13 0 0 0 13 100 100
EP 0 13 0 0 13 100 100
NEP 0 0 13 0 13 100 100
LD 0 0 0 14 14 100 100
Total 13 13 13 14 53 - -

UM) in the human urine sample.
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Table S5. Analytical figures of merit for multivariate calibration of DA, EP, NEP, and LD in a human

LOD,i» LOQui, Linear Range

Analyte LVs RMSEC RMSECV RMSEP RZ¢ RZcv R% SEN Anal. SEN (M) (M) (M)
DA 3 01777 0.2232 0.2686 0.9977 0.9967 0.9897 0.0385 23.6819 0.3313 0.9938 1-12
EP 2 0.2808 0.3223 0.0855 0.9983 0.9977 1.000 0.0505 18.6798 0.4604 1.3812 3.4-9

NEP 2 01366 0.1602 0.0428 0.9996 0.9994 1.000 0.0485 24.3654 0.2248 0.6745 3-10
LD 2 11246 1.2804 13333 0.9992 0.9989 0.9991 0.0031 2.6408 1.8603 5.5808 10-60

urine sample with PLSR.
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