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Evaluation of AuNP, antibodies concentration, and AuNP:HAb ratio. 

The overall features of both bare and conjugate nanoparticles depend on the concentration of the 

metallic nuclei and the amount of HAb located on their surface. The estimation of both 

[BIOCOR_VID19_30] and BIOCOR_VID19_30:HAb (AuNP:HAb ratio) ratio was performed 

using the initial concentration of the precursors, the atomic mass and density of Au (MMAu
 = 197 

g/mol; ρAu= 19.3 g/cm3), and the results of the mean diameter of the AuNP obtained along the 

synthesis steps. So, DLS measurements were performed following several synthesis stages, and 

the results are summarized in Table S1. 

 

Table S1 Summary of results based on DLS data for initial, partials, and final steps of the 

synthesis of BIOCOR_VID19_30. 

 

Synthesis 

step 

Au3+ 

accumulated 

volume         

(mL) 

Au3+ 

accumulated 

quantity           

(mmol) 

Mean 

HD            

(nm) 

Polydispersity 

Index        

(PDI) 

Volume of 

each AuNP  

(nm³) 

1 1.0 0.01 12 0.12 905 

2 2.0 0.02 18 0.13 3054 

5 5.0 0.05 26 0.08 9203 

7 7.0 0.07 30 0.07 14138 

 

 
 To whom correspondence should be addressed: Federal University of Minas Gerais, Av. Antônio Carlos, 6627 – Escola de 

Engenharia, Bloco 2 – Sala 2233, 31.270-901, Belo Horizonte/MG, Brazil; Tel/Fax:  +55-31-34091843; E-mail: 

hmansur@demet.ufmg.br (H. Mansur) 

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2022

mailto:hmansur@demet.ufmg.br


2 
 

 

For the calculations, the following assumptions were applied:  

i.The nanoparticles can be considered perfect spheres.  

ii.The total number of nanoparticles must be formed during the first step of the synthesis - nuclei 

formation, and the following steps must collaborate only for nanoparticle growth.  

iii.Considering the initial amount of Au3+ (0.010 mmol) and the obtained diameter of nuclei 

generated in the first step of the synthesis (2R=12 nm), the theoretical value of [AuNP], 

considering 100% of reaction yield, is [AuNP] = 0.70 M.  

 

During conjugation, it was used 0.875 mL of AuNP suspension in a final volume of 1 mL leading 

to a concentration of [AuNP] = 0.61 M  and the concentration of [HAb] in the final volume was 

set to 100 g/mL (0.66 M). Then, the molar ratio AuNP:HAb ~1:1.1. 

After conjugation, for LFA assays, the volume of suspension with the conjugate AuNP:antibody 

was reduced by half, increasing by 2 times the final concentration at conjugation step. 

 

 

Table S2 Bioconjugated Nanomaterials for the Diagnosis of the SARS-CoV-2 Antigen or Virus 

(PRAMANIK et al., 2022, copyright – ACS on 28-sept-2022. DOI: 

10.1021/accountsmr.1c00177) 
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Figures 

 

 

 

 

Figure S1 A) cross-reaction ELISA plate map. B) finished ELISA plate. C) Absorbance readings 

measured in the spectrophotometer after completion of the ELISA.  

 

 

 

 

 

 



4 
 

 

Figure S2 A) LFA sample: peptide J5; AuNP: peptide J5; membrane: anti-peptide J5 – anti-

peptide J4 – anti-peptide P2+J5 and anti-peptide P2+negative sera respectively; B) LFA sample: 

peptide P2; AuNP: peptide P2; membrane: anti-peptide P2+J5 – anti-peptide J4 and anti-peptide 

J5 respectively; C) LFA sample: peptide J4; AuNP: peptide J4; membrane: anti-peptide J4 – 

Negative sera – anti-peptide J5 and anti-peptide P2 respectively. 
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Figure S3 A) LFA sample: peptide J5 and negative sera respectively; AuNP: and anti-peptide J5; 

membrane: negative sample; B) LFA sample: peptide P2; AuNP: anti-peptide P2+anti-peptide J4 

- anti-peptide P2+anti-peptide J5 - anti-peptide P2+anti-peptide J4+ anti-peptide J5 and anti-

peptide J5+anti-peptide J4 respectively; membrane: anti-peptide P2; C) LFA sample: peptide J4; 

AuNP: anti-peptide P2+anti-peptide J4 - anti-peptide P2+anti-peptide J5 - anti-peptide P2+anti-

peptide J4+ anti-peptide J5 and anti-peptide J5+anti-peptide J4 respectively; membrane: anti-

peptide J4; D) LFA sample: peptide J5; AuNP: anti-peptide P2+anti-peptide J4 - anti-peptide 

P2+anti-peptide J5 - anti-peptide P2+anti-peptide J4+ anti-peptide J5 and anti-peptide J5+anti-

peptide J4 respectively; membrane: anti-peptide J5. 
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Figure S4 Anti-P2: LFA sample: SARS-CoV-2 inactivated pure and in the dilutions 1:10, 1:100, 

and 1:1000 respectively; AuNP: anti-peptide P2; membrane: anti-peptide P2. Anti-J4: LFA 

sample: SARS-CoV-2 inactivated pure and in the dilutions 1:10, 1:100, and 1:1000, respectively; 

AuNP: anti-peptide P2; membrane: anti-peptide J4. Anti-J5: LFA sample: SARS-CoV-2 

inactivated pure and in the dilutions 1:10, 1:100, and 1:1000, respectively; AuNP: anti-peptide 

P2; membrane: anti-peptide J5.  


