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S1. Optimization of rapid sensitive assay for cTnI detection based on magnetic nanotags 

The assay conditions were optimized to maximize the ratio of the specific magnetic signal 

in the antigen presence (1 ng/mL of cTnI) to the non-specific magnetic signal under the antigen 

absence (0 ng/mL of cTnI). The following parameters were optimized: amount of capture 

antibody immobilized on the magnetic particles, amount of magnetic particles added to the 

analyzed sample, concentration of tracer antibody deposited on the test strip. 

S.1.1. Optimization of the amount of capture antibody immobilized on the magnetic particles

The optimal amount of capture antibody immobilized on the magnetic particles was 

found to be 50 µg of antibody per 1 mg of the particles (Table S1). 

Table S1. Comparison of the specific and non-specific magnetic signals measured at different amounts 

of capture antibody immobilized on the magnetic particles 

Amount of capture antibody 

immobilized on the magnetic 

particles, µg per 1 mg of MP 

Specific magnetic signal 

(1 ng/mL), a.u. 

Non-specific magnetic signal 

(0 ng/mL), a.u. 

6.25 38.4 ± 4.6 0.8 ± 0.6 

12.5 63.1 ± 2.5 1.2 ± 0.5 

25 98.7 ± 4.9 0.8 ± 0.7 

50 174 ± 17 1.2 ± 0.5 

100 232 ± 28 1.7 ± 0.8 

S.1.2. Optimization of the amount of magnetic particles added to the analyzed sample

The optimal amount of the magnetic particles added to the analyzed sample was 

determined to be 5 µg (Table S2). 



Table S2. Comparison of the specific and non-specific magnetic signals measured at different amounts 

of the magnetic particles added to the analyzed sample 

Amount of magnetic particles 

added to the analyzed sample, µg  

Specific magnetic signal  

(1 ng/mL), a.u. 

Non-specific magnetic signal  

(0 ng/mL), a.u. 

2.5 90.5 ± 6.7 0.9 ± 0.6 

5 184 ± 14 1.5 ± 0.5 

10 351 ± 22 4.2 ± 3.1 

20 712 ± 66 8.1 ± 5.5 

S.1.3. Optimization of the concentration of tracer antibody deposited on the test strip 

The optimal concentration of tracer antibody deposited on the test strip was 2 mg/mL 

(Table S3). The concentrations exceeding 2 mg/mL were not studied for the judicious 

conservation of the reagents. 

 
Table S3. Comparison of the specific and non-specific magnetic signals measured at different 

concentrations of the tracer antibody deposited on the test strip 

Сoncentration of tracer antibody 

deposited on the test strip, mg/mL 

Specific magnetic signal  

(1 ng/mL), a.u. 

Non-specific magnetic signal  

(0 ng/mL), a.u. 

0.5 67.9 ± 4.7 0.8 ± 0.5 

1.0 110 ± 6.5 1.0 ± 0.7 

2.0 199 ± 11 1.5 ± 1.1 

 

S2. Investigation of the specificity of rapid sensitive assay for cTnI detection based on 

magnetic nanotags 

The assay specificity was verified in the experiments with serum samples that contained 

non-target molecules instead of cTnI. The following non-target molecules, including other 

cardiomarkers, were tested: fatty-acid-binding cardiac protein (1000 ng/mL), pro-brain 

natriuretic peptide (1000 ng/mL), thyrotropic hormone (300 ME/mL), biotin (3000 ng/mL), and 

chloramphenicol (100 ng/mL). The absence of false-positive signals (Table S4) in the 

experiments with non-target molecules indicates the assay specificity. 

 
Table S4. Magnetic signals recorded in the experiments with various non-target molecules 

Analyte Concentration Magnetic signal, a.u. 

cardiac troponin I 1 ng/mL 194 ± 8.7 

fatty-acid-binding cardiac protein 1000 ng/mL 1.2 ± 0.5 

pro-brain natriuretic peptide 1000 ng/mL 1.7 ± 1.1 

thyrotropic hormone 300 ME/mL 1.3 ± 0.9 

biotin 3000 ng/mL 1.9 ± 0.4 

chloramphenicol 100 ng/mL 1.0 ± 0.8 

 

 




