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S1. Transmission electron microscopy of Au nanoparticles
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Figure S1. Characteristics of Au NPs. (a) Microphotographs of Au NPs obtained by TEM (the
bare scale is equal to 50 nm); (b) Distribution of Au NPs by diameters.



S2. EDS spectra of nanoparticles

7x10°
6x10°
3-
5x10 - Ag
*2 4x10° 1 /
= ol
6 3x10° 1
. Cu
P
2x10° 1 /
) Au Au
WAL LA
(-~ TSRS = W .. W
0 2 4 6 8 10 12
keV
(@
2.0x10*
1.5x10* =%
8.0x10°-
@ 6.0x10° -
=
3
O 4.0x10°-
Cu
A rd
Au g
2.0x10° M@U\A Au
0.0 ] ¥ T v T ¥ T ¥ T v ] v 1
0 2 4 6 8 10 12
keV
(b)

Figure S2. EDS spectra of nanoparticles. (a) Au@Ag nanoparticles (after silver enhancement);
(b) Au@Ag-Au nanoparticles (after galvanic assisted Au deposition).



S3. Transmission electron microscopy of Au@Ag-Au nanoparticles
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Figure S3. Microphotographs of Au@Ag-Au nanoparticles. The bare scale is equal to 50 nm.



S4. Characterization of the composition of Au@Ag nanoparticles
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Figure S4. Microphotographs of Au@Ag NPs. (a) TEM microphotograph of nanoparticles; (b, c)
energy-dispersive spectroscopy mapping of chemical elements in Au@Ag nanoparticles. Ag
atoms are shown in red; Au atoms are shown in green.



S5. Characterization of the composition of Au@Ag-Au nanoparticles
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Figure S5. Microphotographs of Au@Ag-Au NPs. (a) TEM microphotograph of nanoparticles;
(b) energy-dispersive spectroscopy mapping of chemical elements in Au@Ag-Au nanoparticles;
(c) the line profiles demonstrating distribution of chemical elements. The mapping was performed
as shown by the green arrow in the TEM image




S6. Evaluation of the Au and Ag precursor consumption

The prices for precursors were taken from the official website (https://www.sigmaaldrich.com/)
on June 2021. The consumption of the precursors were calculated on 1, 000, 000 tests for all four
formats. The price of the precursors was recalculated for the single test (Table S1).

The price of the precursors for the single test is equal to 0.00042 $ (LFIA with Au NPs), 0,00047
$ (LFIA with silver enhancement), 0.00383 $ (LFIA with galvanic assisted Au deposition),
0.00218 $ (LFIA with gold enhancement)

Table S1. Consumption of Au and Ag precursors for the developed LFIA formats

Stage LFIA with AuNPs | LFIA  with silver | LFIA  with | LFIA  with
enhancement galvanic gold
assisted  Au | enhancement
deposition
Required amount | 4.5 4.5 4.5 4.5
of the conjugate,
Asp=4L @
Required amount | 18 18 18 18
of Au NPs for the
conjugates
synthesis
Required amount | 2 2 2 2
of H[AuCls], g®
Price of the|416 416 416 416
required amount
of H[AuCl.],
(cat #59790), $
Required No enhancement |5 L of 2%|5 L of 2% |5Lof5mM
volumes of hydroquinone hydroquinone | H[AUCl4], 4
enhancement
solutions, L 5L of 02% silver |5 L of 02% (|5 L of 1 M
nitrate ) (si)lver nitrate | Ho0, ©)
3
10 L of 5 mM
H[AUCI4], @
The total price of | 416 473 © 3833 (M 2184 ®)
the  precursors
for 1, 000, 000
tests, $

(1) 1, 000, 000 tests correspond to 3, 000, 000 mm of a glass-fiber membrane (3 mm width test
strip) and require 4, 500, 000 uL (4.5 L) of Au NP conjugate

(2) The used method of Au NPs synthesis required 40 pL of 25% H[AUCl4], for the synthesis
of 0.1 L of Au NPs. Thus, 7200 pL of 25 % H[AuUCls], is required for 18 L. Taken into
account possible losses, 2g of HAUCls], (equal to 8000 uL of 25 % H[AuUCl4],) is required.


https://www.sigmaaldrich.com/

(3) The mixture of 2% hydroquinone (5 pL) and 0.2 % silver nitrate (5 uL) was added to the
test strip. Thus, 1, 000, 000 tests require 5,000,000 pnL of the hydroquinone and silver nitrate
solutions.

(4) The solution (10 uL) containing 5 mM H[AuCls4], was added to the test strip. Thus, 1, 000,
000 tests require 10 L of 5 mM H[AuUCl4].

(5) The mixture of 5 mM H[AUCl4], (5 puL) and 1 M H20> (5 nL) was added to the test strip.
Thus, 1, 000, 000 tests require 5, 000, 000 uL. of 5 mM H[AuUCl4], and 1 M H20..

(6) 100 g of hydroquinone (#H9003, 100g, the price is equal to 27.2 $) and 10 g of silver nitrate
(#209139, 25, the price is equal to 141 $. Thus, the required amount cost about 57 $).

(7) Dissolution of 20 g of H[AuCl.], in 10 L (5.9 mM) require 4 packages (#50790, 5g, 840 $).
Thus, the required amount costs 3360 $).

(8) Dissolution of 10 g of H[AuCl4], in 5 L (5.9 mM) require 2 packages (#50790, 5g, 840 $.
Thus, the required amount costs 1680 $). Dilution of 500 mL of 30 % H20. (1072090500,
500 mL, 88.1 $) to 5 L will provide 1 M H.0.



S7. Calibration of LFIA with galvanic assisted Au deposition
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Figure S6. Calibration curve for LFIA after galvanic assisted Au deposition at low RBD
concentrations. The red dotted line corresponds to the colorimetric signal equal to the mean
background + 3SD.



S8. Calibration of LFIA with gold enhancement
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Figure S7. Calibration curve for LFIA after gold enhancement at low RBD concentrations. The
red dotted line corresponds to the colorimetric signal equal to the mean background + 3SD.



S9. Validation of LFIA with Au NPs and gold enhancement
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Figure S8. Correlation between added and detected concentrations of RBD for LFIA with Au
NPs and gold-enhanced LFIA. Black and red lines correspond to the linear fitting (R? = 0.98)



