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ADDITIONAL EXPERIMENTAL DETAILS

Chemicals and instruments

All the chemicals were of analytical grade and used as received. Tetrachloroauric acid (30 wt.%
in dil. HCI), trisodium citrate, sodium hydroxide, dextran (100 kDa), uric acid, sodium chloride,
urea, thiourea, ascorbic acid, hydrogen peroxide (30 wt.%), glucose, glucose oxidase (GOx) from
Aspergillus niger, 3,3°,5,5- tetramethylbenzidine, maltose, lactose, fructose and sulfuric acid were
purchased from Sigma-Aldrich. Dimethyl sulfoxide was obtained from Fisher Scientific, Toronto,
ON, Canada. Phosphate buffer (100 mM, 7.4 pH) was prepared using monosodium phosphate
monohydrate (20.26 mM) and disodium phosphate heptahydrate (79.74 mM). Citrate-phosphate
buffer (50 mM, 4.0 pH) was prepared using citric acid monohydrate (100 mM) and disodium
phosphate heptahydrate (200 mM). The pH adjustment was performed using HCI and NaOH
solutions. The TMB stock solution was prepared by dissolving 1 mg/mL in DMSO followed by
preparing a working solution by diluting 1 mL of the DMSO stock with 9 mL phosphate citrate
buffer of pH 4.0. The GOx solution (180 U/mL) was prepared in tris buffer (100 mM, 7.4 pH).
Artificial urine was purchased from Biochemazone, Leduc, AB, Canada. Real urine samples were
obtained from healthy volunteers and analyzed in this study according to the agreement of
Concordia University’s Institutional Review Board with the approval number SC5823 and the

BioPermit number B-SJA-22-01. The UV—vis spectrophotometer (BioTek, Cytation 5, imaging
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reader), particle size analyzer (model Litesizer 500, Anton-Paar, Austria), and transmission
electron microscopy (Talos L120C, 20—120 kV) are used for characterization of dAuNPs solution.
For AFM image analysis (Anton Paar Tosca 400, Austria), a solid direct tablet was fixed to the
sample stage onto with the tapping mode in air. An aluminum reflex coated cantilever (thickness:
30 nm, resonance frequency: 285 kHz, curvature height 10-15 pm; radius: <10 nm) was used, and
the 600 x 600 pixel images were collected at a line rate of 0.3 lines/s. Image analysis was done

using Gwyddion (free, open-source software, version 2.67).

ADDITIONAL RESULTS
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Fig. S1 Synthesis of dAuNPs solution and tablet formation. A) The chemical reduction method is
used to produce colloidal dAuNPs; B) Indirect tablets are produced from dAuNPs solution after
post-synthetic dextran addition; C) i) Zeta potential, and ii) hydrodynamic size of dAuNPs

colloidal solution, ii1) zeta potential, and iv) hydrodynamic size of the indirect tablet.
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Fig. S2 ImageJ-based quantification of uric acid with the direct tablet. A) A calibration graph
showing a sigmoidal curve; B) A calibration plot in log scale showing a gradual change in color

intensity.

S3



0 00018 0.0037 0.0075 0.015 0030 0080 0.120 0240 0.480
Solution | |

I A BB EERENEEMN

Indirect
tablet

0.970 1.95 3.9 78 156 31.25mM

RARERR
yywvyyvvybv

A s ; B s, :
) - _
D12 fee : ] s 512 - ..;Ei'
3 ©
bt S []
S 09 # © 09 -
i *
g 0.6 ) g 0.6 { I.E ¢ Solution
ﬂ e Solution 8 58 Indirect tablef
<< 0.3 o Indirect tablet g 0.3 1 li- aindirect table
8§ 8cee
0 4 r T T T T T , 0 T T r \
0 5 10 15 20 25 30 35 0.00001 0.001 0.1 10 1000

Uric acid [mM]

Uric acid [mM]

Fig. S3 Calibration curve for the detection of uric acid using indirect tablet and solution. A) The

response curve showing a broader working range (0.0075 - 15.6 mM) with an indirect tablet as

compared to the solution (0.03 - 1.95 mM); B) A calibration plot in log scale.
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Fig. S4 Calibration curve for the detection of H,O, using a direct tablet.
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Fig. S5 ImageJ-based quantification of glucose with the direct tablet.
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Fig. S6 Calibration curve for the detection of glucose using indirect tablet and solution.
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Table S1. Uric acid and glucose levels in different biological fluids

Analytes Biological fluid Normal/healthy range Ref.
(mM)
urine 1.4-4.44 1
blood (serum) 0.120 — 0.400 2
Uric acid saliva 0.172 -0.226 2
sweat 0.020 - 0.025 3
tear 0.025-0.150 4
urine 0-2.8 5
blood (serum) 4.0-8.0 6
Glucose saliva 0.039 -0.122 7
sweat 0.28-1.11 6
tear 0.1-0.6 8
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Table S2. Distinguished features of direct and indirect tablets

Aspect Features Direct Tablet Indirect Tablet
room temperature reflux temperature
Heat
(20 °C) (100 °C)
Time 10 min 60 min
HAuCl, (for 25 mL
) ) 1 mM I mM
colloidal solution)
Synthesis/ Dextran ) ) 2% (0.01% during synthesis +
) 2% (all at once during synthesis) )
Preparation concentration 1.99% after synthesis)
NaOH 1 M,375uL 1 M, 50 uL
one-step: directly from solution two-steps: an extra step of post-
Procedure . o
to tablet synthetic dextran addition involves
Stability >1 year (till to-date) >4 years (till to-date)
Storage room temperature room temperature
Particle size 5 nm 13 nm
Zeta potential -11.18 mV -10.80 mV
) Hydrodynamic size 276 nm 292 nm
Detection

Function

suitable for plasmonic and

nanozyme sensor fabrication

suitable for plasmonic sensor

fabrication

Dual-functionality

excellent

good
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Table S3. Comparison of reported methods for the detection of uric acid and glucose in urine

Analyte Sensing probe Method Linear range LoD Ref.
nanoporous gold electr(;(ihemlc 10 - 750 uM 0.06 uM !
Cobalt tetroxide colorimetric 1_16008 1:1[1’\/[10_ 0.33 uM o
snowflake-like Ce- | electrochemic 10
BTC@MoS, al 0.5-4.4 mM 5 uM
Uric acid .
Carbon nanotubes electrochemic | 0.5-30 pM, 30- 0.380 UM "
with GdS-Gd203 al 2000 uM POUH
nanoplates
graphene oxide electrochemic 0.200 22.0 UM 0.037 UM 12
(reduced) al ) S H ' H
dextran-gold
nanoparticles dual . . ) .
functional tablet colorimetric 1.87 -7800 uM 3.7 uM This work
(direct)
glucose oxidase +
hqrseradlsh colorimetric 0-1 mM 0.013 mM 13
peroxidase dextran
tablet
polylactic acid and electrochemic
polyethylene glycol al 3.4-55mM 0.197 mM 14
mat
Glucose | molecularly imprinted | electrochemic | 1.37-330 uM, 1.37 uM, s
polymers al 14.38-330 uM 14.38 uM
hydrogel SERS 0-25 mM 10 uM 16
microspheres
polymer nanogels — . . .
Ti0O, nanoparticles colorimetric 1-7 mM 0.96 mM
dextran-gold
nanoparticles dual | o 1o ietric | 0.625- 10mM | 0.625mM | This work
functional tablet
(direct)
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