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Abstract

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is one of the deadliest virus in the last 50
years, with the USA having the highest reported deaths and cases at over 1.1 million and over 100 million, respectively,
as of June 1, 2023. Identifying infected people remains the primary method of stopping the spread of the virus,
either using real-time, quantitative polymerase chain reaction instruments or at-home lateral fow assay (LFA) antigen
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(LOD), cross-reactivity, interference, and clinical evaluation were
performed. e LOD, also known as the analytical sensitivity,
was established by measuring the heat inactivated SARS-Related
Coronavirus 2, Isolate USA-WA1/2020, at the concentration of
1.6x105 TCID50 per mL, followed by dilution in pooled, de-identi ed
saliva by factors of 10, 100, 200, and 400 on 5 and 20 replicate LFA
cassettes (Table 2). In accordance with FDA, the 100% detection,
de ned as a visible Test Line for 20 tested samples, yielded an LOD
of 1.6x103 TCID50 per mL. e cross-reactivity, also known as the
analytical speci city, was established by measuring 12 viruses, which
included 3 non-human pathogenic coronaviruses, and 7 bacteria
at the purchased concentrations using the LFA cassettes. None of
pathogens produced a visible Test Line, con rming no cross-reactivity
for these FDA suggested pathogens (Table 3). Similarly, microbial
interference was tested by adding a virus, bacteria, biologicals, or
drugs to a saliva sample containing SARS-CoV-2 at 1.6x103 TCID50
per mL and measuring each 3 times. None of these FDA suggested

potential interferents at relevant concentrations interfered with the
expected visible Test Line indicating a positive SARS-CoV-2 detection
(Table 4). An evaluation of the LFA cassettes, in terms of true positives,
true negatives, false positives and false negatives, was performed by
measuring 50 true negative saliva samples and 38 true positive samples.

e true negative samples were de-identi ed pooled saliva, while the
true positive samples contained SASR-CoV-2 with Ct values ranging
from 11.6 to 32.5 (Lee Biosolutions and Boca Biolistics). All samples
were tested with the LFA cassettes 3 times by RTA lab personnel. 100%
of the true negative samples did not produce a visible Test Line, while
29 of the 38 true positive samples (76.32%) did produce a visible Test
Line. All 9 true positive samples that incorrectly tested negative had Ct
values from 30-32.5 (Table 5). Several studies suggested that the ideal
antigen test would detect the virus 100% of the time at Ct values below
30, when people are most contagious. e COVID-19 Saliva Antigen
At-Home Test met this criterion by identifying all samples with Ct
values of 29 and below as positive (Figure 3 and Table 6).

J Anal Bioanal Tech, an open access journal

Volume 14 « Issue 6 » 1000536



Citation: Shende C, Farquharson D, Farquharson S (2023) Development of a Saliva-Based Lateral Flow Assay for SARS-Cov-2 with the Potential to
Quantify Viral Load. J Anal Bioanal Tech 14: 536.

Page 4 of 7

J Anal Bioanal Tech, an open access journal Volume 14 + Issue 6 * 1000536



Citation: Shende C, Farquharson D, Farquharson S (2023) Development of a Saliva-Based Lateral Flow Assay for SARS-Cov-2 with the Potential to
Quantify Viral Load. J Anal Bioanal Tech 14: 536.

Page 5 of 7

Figure 4: A) Photograph of 5 cassettes. First 4 cassettes prepared using 4 purchased Sars-CoV-2 samples with Ct values as indicated, and 1 cassette prepared using
purchased de-identifed saliva without the virus. B) Plot of refectance values of the LFA Test Line for 4 samples and a saliva blank (diamonds) ft with Equation 1 shown as
a black line. See text for measurement conditions.
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Figure 5: Photograph of 21 cassettes. Four cassettes across the top prepared using 4 purchased COVID-19 samples with Ct values as indicated, 4 successive cassettes
of diluted samples below each purchased sample, and 1 cassette of a sample prepared using purchased de-identifed saliva without the virus. Ct values calculated using
the measured refectance at the Test Line (T, left side of the viewing port) and the Equation 1 are shown on each cassette. See text for conditions.
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Figure 6A: Plot of refectance values of the LFA Test Line for the 16 diluted samples calculated using Equation 1. Diluted samples are represented as red, orange, green,
and blue circles, prepared from Ct values of 12.33, 16.35, 19.91, and 24.53, respectively. B) Plot of the same samples, but the Ct values corrected by multiplying by 1.086.
Equation 1 is shown as a black line in both fgures. See text for measurement conditions.
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Figure 7: Photograph of 21 cassettes reordered based on calculated Ct values from measured refectance and blank saliva sample. Continuous loss of intensity (increasing
refectance and corresponding Ct values) of Test Line (T, left side of the viewing port) is apparent. Original cassettes for samples with Ct values of 12.33, 16.35, 19.91, and
24.53, are red, orange, green and blue framed, respectively. See text for measurement conditions.
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