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1. Analytical Specificity Study

1.1 Cross-reaction study

1.1.1 Specific binding test on SARS-CoV-2 variants

(1) Test sample

Recombinant NP antigen of SARS-CoV-2 variants includes Alpha-, Beta-, Gamma-, Delta-, Epsilon-,
Kappa- and Omicron variant

2) Test reagent
One batches of KESTREL COVID-19 Ag® Rapid Test kit, Lot numbers: 21F0803 packaging
specifications, 25 tests/kit.

(3) Test method

(1) Reagent kits for the detection the above-mentioned recombinant NP antigen of SARS-CoV-2 variants
were used to screen nasopharyngeal samples to select the corresponding positive samples.

2)KESTREL COVID-19 Ag® Rapid Test kit produced by Kestrel Bio Sciences (Thailand), Co., Ltd. were
used to test the above samples and observe whether specific binding was occurred. Each sample was
processed in triplicate.

@) Test result
Table 1.1 Detection results of cross-reactions of different diseases

Potential Cross-Reactant Concentration Cros(;l;f;cot)ivity In(t;:;f:;e;:ce
SARS-CoV-2 Alpha variant NP antigen 10 pgmL Yes (3/3 positive) | No (3/3 positive)
SARS-CoV-2 Beta variant NP antigen 10 pgmL Yes (3/3 positive) | No (3/3 positive)
SARS-CoV-2 Gamma variant NP antigen 10 pgmL Yes (33 positive) | No (3/3 positive)
SARS-CoV-2 Delta variant NP antigen 10 pgmL Yes (33 positive) | No (3/3 positive)
SARS-CoV-2 Epsilon variant NP antigen 10 pgmL Yes (3/3 positive) | No (3/3 positive)
SARS-CoV-2 Kappa variant NP antigen 10 pgmL Yes (33 positive) | No (3/3 positive)
SARS-CoV-2 Omicron variant NP antigen 10 pg/mL Yes (3/3 positive) | No (3/3 positive)

1.1.2 Cross-reaction on other organisms
(1) Test sample

SARS-coronavirus NP antigen, MERS-coronavirus NP antigen, Human coronavirus HKU1 NP antigen, Human
coronavirus 229E, Human coronavirus OC43, Human coronavirus NL63, Parainfluenza virus 1, Parainfluenza
virus 2, Parainfluenza virus 3, Parainfluenza virus 4, Influenza A NP antigen, Influenza B NP antigen,
Haemophilus influenzae, Streptococcus pneumoniae, Streptococcus pyogenes, Candida albicans, Pooled
human nasal wash - representative of normal respiratory microbial flora, Mycobacterium tuberculosis,
Staphylococcus aureus, Staphylococcus epidermidis were used

(2) Test reagent

One batches of KESTREL COVID-19 Ag® Rapid Test kit, Lot numbers: 21F0803 packaging specifications,
25 tests/kit.
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3) Test method

(1) Reagent kits for the detection the above-mentioned viruses, bacteria and fungus were used to screen

nasopharyngeal samples to select the corresponding positive samples.
2)KESTREL COVID-19 Ag® Rapid Test kit produced by Kestrel Bio Sciences (Thailand), Co., Ltd. were used
to test the above samples and observe whether cross-reactivity occurred. Each sample was processed in triplicate.

@) Test result

Table 1.2 Detection results of cross-reactions of different diseases

Staphylococcus epidermidis

1.5x 108 CFUmL

(3/3 negative)

Potential Cross-Reactant Concentration Cross-Reactivity (Yes/No) | Interference(Yes/No)
. . No No
SARS-coronavirus NP antigen 25 pgmL 33 negative) 373 positive)
. . No No
MERS-coronavirus NP antigen 25 pgmL 373 negative) 373 positive)
H irus 229E NP anti 25 ngmL No No
uman coronavirus antigen ngr (33 negative 33 positive)
. . No No
Human coronavirus OC43 NP antigen 25 pgmL 373 negative) (33 positive)
. . No No
Human coronavirus NL63 NP antigen 25 pgmL 373 negative) 33 positive)
Parainfl irus 1 NP anti 180 pgmL No No
aramniiuenza virus antigen He (3/3 negative) (3/3 positive)
. . . No No
Parainfluenza virus 2 NP antigen 180 pgmL 373 negative) 33 positive)
. . . No No
Parainfluenza virus 3 NP antigen 180 pg/mL 33 negative) 373 positive)
Parainfl irus 4 NP anti 180 pgmL No No
arainfitienza virus antigen HE (373 negative) (3/3 positive)
. No No
Influenza A NP antigen 180 pgmL 373 negative) 33 positive)
Influenza B NP anti 180 pgmL No No
ntluenza anfigen He (373 negative) (373 positive)
No No
. . I
Haemophilus influenzae 1.5x10° CFUmL 373 negative) (33 positive)
S - 1.5x 108 CFUmML Mo No
freptococcus pneumoniae ‘ (3/3 negative) (3/3 positive)
No No
8
Streptococcus pyogenes 1.5x10° CFUmL (33 negative) 33 positive)
No No
. . 6
Candida albicans 10°CFUmL (373 negative) 373 positive)
Pooled human nasal wash - representative of 100v% No No
normal respiratory microbial flora ) (3/3 negative) (33 positive)
No No
) . 3
Mycobacterium tuberculosis >2x10° CFUmL (373 negative) 33 positive)
No No
8
Staphylococcus aureus 1.5x10° CFUmL (373 negative) 33 positive)
No No

(3/3 positive)
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Analysis: the above shows that when tested with NP antigens of SARS-coronavirus, MERS-coronavirus,

Human coronavirus 229E, Human coronavirus OC43, Human coronavirus NL63, Parainfluenza virus 1,
Parainfluenza virus 2, Parainfluenza virus 3, Parainfluenza virus 4, Influenza A, Influenza B, Haemophilus
influenzae, Streptococcus pneumoniae, Streptococcus pyogenes, Candida albicans, Pooled human nasal
wash - representative of normal respiratory microbial flora, Mycobacterium tuberculosis, Staphylococcus

aureus, Staphylococcus epidermidis, negative samples did not show cross-reactivity and positive samples
did not show interference. The overall tested organisms and closely related proteins did not cause
interference.

5) Conclusion
The KESTREL COVID-19 Ag® Rapid Test kit did not cross-react with the following positive samples:
SARS-coronavirus, MERS-coronavirus, Human coronavirus 229E, Human coronavirus OC43, Human

coronavirus NL63, Parainfluenza virus 1, Parainfluenza virus 2, Parainfluenza virus 3, Parainfluenza virus
4, Influenza A, Influenza B, Haemophilus influenzae, Streptococcus pneumoniae, Streptococcus pyogenes,
Candida albicans, Pooled human nasal wash - representative of normal respiratory microbial flora,

Mycobacterium tuberculosis, Staphylococcus aureus, Staphylococcus epidermidis.

1.2 Endogenous interference substances test

During the test, endogenous and exogenous substances in the respiratory specimens may interfere with
the test results. Therefore, it is necessary to conduct interference research evaluation tests on the

KESTREL COVID-19 Ag® Rapid Test kit.

(1) Test samples

Whole Blood, Mucin, Benzocaine, Naso gel, Phenylephrine hydrochloride, Oxymetazoline, Cromolyn,
Zicam, Alkalol, Sore Throat Phenol Spray, Mupirocin, Fluticasone Propionate, Oseltamivir Phosphate
were added to negative VTM samples

) Test reagent

KESTREL COVID-19 Ag® Rapid Test kit, lot numbers: 21F0803, packaging specifications, 25 tests/kit.

3) Test method

KESTREL COVID-19 Ag® Rapid test and reagent were used to test the above sample three times, and
the test results were observed by three trained persons whether the test results of the reagents interfered.
The test was performed in triplicate for each sample.
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@) Test result

Table 2: Effect of interference substances

interference substances Concentration #1 #2 #3

Whole Blood 4% Negative Negative Negative
Mucin 0.5% Negative Negative Negative
Benzocaine 1.5 mgmL Negative Negative Negative
Naso GEL (NeilMed) 5% vrv Negative Negative Negative
Phenylephrine hydrochloride 15% vv Negative Negative Negative
Oxymetazoline 15% viv Negative Negative Negative
Cromolyn 15% viv Negative Negative Negative
Zicam S% viv Negative Negative Negative
Alkalol 1:10 dilution Negative Negative Negative
Sore Throat Phenol Spray 15% viv Negative Negative Negative
Mupirocin 10 mgmL Negative Negative Negative
Fluticasone Propionate 5% viv Negative Negative Negative
Tamiflu (Oseltamivir Phosphate) 5 mgmL Negative Negative Negative

Analysis: As shown in Table 2, there is no interference detected with the given concentration of the

interference substances.

(5) Conclusion The detection results of the KESTREL COVID-19 Ag® Rapid Test kit are not affected by

Whole Blood, Mucin, Benzocaine, Naso gel, Phenylephrine hydrochloride, Oxymetazoline, Cromolyn,
Zicam, Alkalol, Sore Throat Phenol Spray, Mupirocin, Fluticasone Propionate, Oseltamivir Phosphate at
the tested concentrations.

2. Sensitivity test report
2.1.Determination of detection limit value

The KESTREL COVID-19 Ag® Rapid Test kit produced by Kestrel Bio Sciences (Thailand), Co., Ltd.
uses a qualitative detection method, therefore the reference interval is only the lowest limit of detection (sensitivity).
It is the minimum concentration of target which can be detected, i.e. the minimum concentration of detective target
substance, also known as the detection threshold. Its value should be consistent with actual work requirements.
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Referring to the determination method of the lowest limit of detection (analytical sensitivity) of Protocols for
Determination of Limits of Detection and Limits of Quantitation, Approved Guideline (CLSI, 2004), we have

established the determination method of the lowest limit of detection for KESTREL COVID-19 Ag® Rapid Test
kit. The test results of the lowest detection limit of this product are summarized as follows:

(1) Test Samples

SARS-CoV-2 nucleocapsid protein antigen was selected, and a dilution matrix was used to make serial
dilutions, including 1.6, 0.8, 0.4, 0.2 and 0.1 ng/mL Each dilution was made in triplicate.

2) Test Kits

KESTREL COVID-19 Ag® Rapid Test kit, lot numbers: 21F0803, packaging specifications, 25
tests/kit.

(3) Test Method

The test kits were used to test the viral transport medium containing the above serial concentrations of SARS-
CoV-2 nucleocapsid protein antigen. The test was repeated 3 times for each sample. A positive detection rate 0f>95%
was used as the lowest detection limit. Test results were observed by three trained persons. The test was

performed in triplicate for each sample.

4 Test Results
Table 3: Study Results of Lowest Limit of Detection for KESTREL COVID-19 Ag® Rapid Test kit
Sample (Triplicate) Concentration mg/mkL) #1 #2 #3

I 1.6 Positive Positive Positive
0.8 Positive Positive Positive
04 Positive Positive Positive
02 Weak positive Weak positive | Weak positive
0.1 Negative Negative Negative

2nd 1.6 Positive Positive Positive
0.8 Positive Positive Positive
04 Positive Positive Positive
02 Weak positive Weak positive | Weak positive
0.1 Negative Negative Negative

3 16 Positive Positive Positive
0.8 Positive Positive Positive
04 Positive Positive Positive
02 Weak positive Weak positive | Weak positive
0.1 Negative Negative Negative
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Analysis concluded from Table 3.

1) When the SARS-CoV-2 nucleocapsid protein concentration of samples is >02 ng/mL, the positive
detection rate for all is >95%.

2) When the SARS-CoV-2 antibody concentration of samples is <0.1 ng/mL, the positive detection rate is
not more than 95%.

5) Conclusion: The limit of detection of KESTREL COVID-19 Ag® Rapid Test kit is 0.2 ng/mL of
SARS-CoV-2 nucleocapsid protein.

22 Hook Effect

(1) Test Sample

High concentration of SARS-CoV-2 nucleocapsid protein antigen were diluted according to the
following ratios: 1,000,000xLOD, 100,000xLOD, 10,000xLOD, 1,000xLOD, 100xLOD, 10xLOD and
LOD.

2) Test Kits

KESTREL COVID-19 Ag® Rapid Test kit, lot numbers: 21F0803, packaging specifications, 25
tests/kit.

3) Test Method

The test kits were used to test the viral transport medium containing the above serial concentrations of SARS-
CoV-2 nucleocapsid protein antigen. The test was repeated 3 times for each sample. A positive detection rate of>95%
was used as the lowest detection limit. Test results were observed by three trained persons. The test was
performed in triplicate for each sample.

@) Test Result
Table 4: Study Results of hook effect of Detection for KESTREL COVID-19 Ag® Rapid Test kit

Sample (Triplicate) Concentration #1 Color depth #2 Color depth #3 Color depth
18t 1,000,000xLOD Positive o Positive + Positive ++
100,000xLOD Positive et Positive - Positive -
10,000xLOD Positive . Positive - Positive .
1,000xLOD Positive T Positive ot Positive ot
100xLOD Positive e Positive - Positive .
10xLOD Positive ++ Positive ++ Positive ++
LOD Weak + Weak + Weak +
positive positive positive
2nd 1,000,000xLOD Positive ++ Positive ++ Positive ++
100,000xLOD Positive . Positive - Positive -
10,000xLOD Positive . Positive o Positive o
1,000xLOD Positive - Positive e Positive -
100xLOD Positive i Positive i Positive "
10xLOD Positive ++ Positive ++ Positive ++
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LOD Weak + Weak + Weak +
positive positive positive
3rd 1,000,000xLOD Positive ++ Positive ++ Positive -+
100,000xLOD Positive . Positive - Positive -
10,000xLOD Positive e Positive o Positive FE
1,000xLOD Positive et Positive - Positive -
100xLOD Positive . Positive " Positive "
10xLOD Positive ++ Positive ++ Positive ++
LOD Weak + Weak + Weak +
positive positive positive

Note: color development depth is expressed by the number of "+, the greater the number, the deeper the color
development.

Analysis concluded from Table 4-

From the test results (Table 4), the tested results of diluted samples have met the requirements, with
color depth that is proportional to the concentration within the above concentration range. No hook effect
was detected.

(5) Conclusion: Within the titer range of the SARS-CoV-2 nucleocapsid antigen tested, the detection
results of the KESTREL COVID-19 Ag® Rapid test kit did not show a hook effect.
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