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ABSTRACT

Background: Detection of SARS-CoV-2 infections relies on the use of sensitive, accurate and high throughput RT-
PCR assays.

Objectives: We assessed the analytical performance of the Abbott RealTime SARS-CoV-2 (RT-SARS), Alinity m
SARS-CoV-2 (AlinSARS) assays and compared the clinical performance of the RT-SARS, AlinSARS, and Alinity m
Resp-4-Plex (Alin4Plex) assays to the Seegene Allplex assay (Allplex) and an inhouse test (Inhouse).

Results: We found 100 % positive percent agreement (PPA) and 100 % negative percent agreement (NPA)
comparing RT-SARS and Allplex. RT-SARS, AlinSARS and Inhouse showed 100 % NPA and 100 % PPA across all
assays, except for the RdRp target of Inhouse (PPA = 84 %). Similarly, Alin4Plex and Allplex showed high
agreement with specimens containing either SARS-CoV-2, influenza A, influenza B, or RSV. Detection rates of
100 % for SARS-CoV-2 at 50 copies/mL, high precision, and no cross-reactivity with non-SARS-CoV-2 respiratory
pathogens were observed for RT-SARS and AlinSARS. AlinSARS detected SARS-CoV-2 in spiked throat washes
and in specimens infected with SARS-CoV-2 Alpha or Beta variants.

Conclusions: The newly developed RT-SARS, AlinSARS, and Alin4Plex assays proved to be useful for detecting

SARS-CoV-2 RNA in clinical samples.

1. Introduction

Rapid and accurate diagnostic testing of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection is essential for the
management of the COVID-19 pandemic (Watson et al., 2020). Reverse
transcriptase-polymerase chain reaction (RT-PCR) test methods target-
ing SARS-CoV-2 RNA are the gold standard for diagnosing suspected
cases of COVID-19, patient care, contact tracing and outbreak in-
vestigations and are expected to reliably detect also newly emerging
variants of concern (VOC) (European Centre for Disease Prevention and
Control, 2020a; European Centre for Disease Prevention and Control,
2021a). Testing strategies are increasingly complemented by active
surveillance of individuals at high risk of infection, like healthcare
workers or teachers and children at school (European Centre for Disease
Prevention and Control, 2021b; European Centre for Disease Prevention
and Control, 2020b). Recommendations include saliva or throat wash as
alternative specimen types besides oro- and nasopharyngeal swabs,
especially when testing children (European Centre for Disease Preven-
tion and Control, 2020b). As case definitions for influenza and acute

respiratory infections overlap with those of COVID-19, the use of
multiplex RT-PCR assays, e.g. for SARS-CoV-2, influenza, and RSV, can
be considered (European Centre for Disease Prevention and Control,
2020c).

Testing of specimens for the presence and discrimination of respi-
ratory viruses relies on the use of accurate molecular diagnostic assays.
High throughput molecular diagnostic analyzers, with high level auto-
mation returning the RT-PCR test results within 24 h, support coping
with the high testing demand for SARS-CoV-2 (European Centre for
Disease Prevention and Control, 2021c). We evaluated the analytical
performance of the Abbott RealTime™ SARS-CoV-2 assay for use on the
automated m2000™ batch analyzer system and the Abbott Alinity m
SARS-CoV-2 assay for use on the Alinity m system, a fully automated
continuous and random-access analyzer reporting approximately 1000
results in 24 h. We also compared the clinical performance of the
RealTime SARS-CoV-2, the Alinity m SARS-CoV-2, and the Alinity m
Resp-4-Plex assays to the Seegene Allplex assay and an inhouse test.
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2. Methods
2.1. Molecular SARS-CoV-2 detection methods

The Abbott RealTime SARS-CoV-2 (“RT-SARS”) and the Alinity m
SARS-CoV-2 (“AlinSARS”) assays (both Abbott Molecular Inc., Des
Plaines, IL, USA) are intended for the qualitative detection of SARS-CoV-
2 in nasopharyngeal and oropharyngeal swabs from patients suspected
of COVID-19 infection (Abbott Molecular Inc., 2020a; Abbott Molecular
Inc., 2020b). The Alinity m Resp-4-Plex assay (“Alin4Plex”; Abbott
Molecular Inc., Des Plaines, IL, USA) is intended for the qualitative
detection and identification of influenza A virus (FluA), influenza B virus
(FluB), respiratory syncytial virus (RSV), and SARS-CoV-2 from naso-
pharyngeal swabs (Abbott Molecular Inc., 2020c). All three assays detect
highly conserved and SARS-CoV-2-specific target regions in the RdARp
and N genes of the SARS-CoV-2 genome. Additionally, Alin4Plex targets
the Matrix genes of RSV and FluA and the Nonstructural 1 gene of FluB.

The comparator method Allplex™ SARS-CoV-2 (“Allplex”, Seegene
Inc., Seoul, Korea) targets the E gene for the detection of the sarbeco-
virus group and additionally two SARS-CoV-2-specific sequences in the
RdRp and N genes (Seegene Inc., 2020). Extraction and master-mix
preparation was performed on the Seegene NIMBUS automated liquid
handling workstation. Abbott and Seegene assays were performed ac-
cording to the manufacturers’ instructions. Furthermore, the TIB Mol-
Biol LightMix® SarbecoV E-gene plus EAV control assay (TIB MolBiol
Syntheselabor GmbH, 2020) (TIB Molbiol Syntheselabor GmbH, Berlin,
Germany) was extended to an inhouse multiplex assay by adding
primers and probe targeting the RdRp gene according to Corman et al
(Corman et al., 2020) (“Inhouse”). It was run on a CFX96 Touch
Real-Time PCR Detection System (Bio-Rad Laboratories GmbH, Feld-
kirchen, Germany) and was used as a second molecular comparator test.
All samples positive for either one or two targets of Inhouse were
retested with Allplex for confirmation.

The study was performed in accordance with the principles of Good
Clinical Practice and conducted in adherence with the Declaration of
Helsinki. Only residual samples from routine SARS-CoV-2 testing were
used.

2.2. SARS-CoV-2 detection rates and precision of RT-SARS and
AlinSARS

To assess the detection rates of RT-SARS, an RT-SARS dilution panel
with target concentrations of 1000, 500, 250, 100, 50, 10, 5, and 2.5
cps/mL was prepared by diluting the Abbott RealTime SARS-CoV-2
positive control with 0.9 % NaCl solution. An AlinSARS dilution panel
was prepared by diluting the Alinity m SARS-CoV-2 positive control,
which is identical to the RealTime positive control, to target concen-
trations of 400, 300, 200, 100, 50, 25, 10, and 5 cps/mL to evaluate the
detection rates of AlinSARS. Each panel member was tested in 9-20
replicates, respectively. Assay precision was assessed by calculating
means, standard deviations (SD), and coefficients of variation (CV) of
the cycle threshold (Ct) values for each test.

2.3. Cross-reactivity with other respiratory pathogens

A total of 40 swab samples from individuals infected with various
non-SARS-CoV-2 respiratory pathogens was used to assess cross-
reactivity of RT-SARS and AlinSARS assays: Influenza A (n = 25),
Influenza B (n = 5), RSV A (n = 2), RSV B (n = 2), M. pneumoniae (n = 4),
B. parapertussis (n = 1), H. influenzae (n = 1). Samples had been pretested
with Seegene Allplex™ Respiratory Panels 1&4 (Seegene Inc., Seoul,
Korea) and had been stored at —20 °C for up to 48 weeks prior to
retesting.
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2.4. Clinical performance of RT-SARS, AlinSARS and Alin4Plex

A total of 197 de-identified swab samples with sufficient residual
volume were selected based on their previous test results to evaluate the
clinical performance of RT-SARS, AlinSARS, and Alin4Plex assays:
Twenty-nine SARS-CoV-2 negative and 29 SARS-CoV-2 positive speci-
mens by Allplex (Ct values 17-34, 18-37, and 20-38 for the E, RdRp,
and N genes, respectively) were retested with RT-SARS. A second set of
50 SARS-CoV-2 negative and 50 SARS-CoV-2 positive specimens by
Inhouse were retested with RT-SARS and AlinSARS. Positive samples by
Inhouse (Ct values 17-46 and 21-43 for the E and RdRp genes,
respectively) had been confirmed to be positive by Allplex. Finally, a
third set of 20 SARS-CoV-2 positive (Ct values 12-36) and 19 SARS-CoV-
2 negative samples that were positive for FluA (n = 11), FluB (n = 5), or
RSV (n = 3) by Allplex was retested with Alin4Plex. Specimens with
sufficient sample volume and previously tested positive for SARS-CoV-2
by Allplex, were also retested with AlinSARS (n = 11). All samples were
negative for the other three pathogens using Allplex. After routine
testing, samples had been stored at —20 °C for up to 48 weeks before
retesting.

2.5. Detectability of SARS-CoV-2 VOCs with AlinSARS

Since February 2021, increasing percentages of the SARS-CoV-2
VOCs Alpha (B.1.1.7, UK) and Beta (B.1.351, South Africa) were
observed in our laboratory. Therefore, 23 samples with Alpha and one
sample with Beta were tested with both AlinSARS and Allplex.

2.6. Testing throat washes with ALinSARS

Spiked throat wash specimens were prepared by spiking 10 pL of
leftover media from SARS-CoV-2 positive swab samples into 1.1 mL of
either different residual negative patient throat wash specimens (n = 10)
or 0.9 % NaCl solution as control (n = 1), respectively. Samples with
either high positive (about 6 log cps/mL) or low positive (around the
detection limit) target concentrations, respectively, were tested with
AlinSARS.

3. Results

3.1. SARS-CoV-2 RNA detection rates and precision of RT-SARS and
AlinSARS

The detection rates of RT-SARS were assessed by testing multiple
replicates of the RT-SARS dilution panel with target concentrations
between 1000 and 2.5 cps/mL. RT-SARS exhibited 100 % detection rate
at a concentration of 50 cps/mL (Table 1). Probit analysis provided a
limit of detection (LOD) of 95 % at 37.73 cps/mL (95 % CI 15.61-91.19).
The detection rates of AlinSARS were evaluated by testing multiple
replicates of the AlinSARS dilution panel with target concentrations
ranging from 400 to 5 cps/mL. AlinSARS showed 100 % detection rate at
50 cps/mL (Table 2). Probit analysis revealed an LOD of 95 % at 23.44
cps/mL (95 % CI 10.81-50.86). High precision was observed at con-
centrations around the LOD with CVs <2.8 % with RT-SARS and <1.9 %
with AlinSARS. The mean Ct values of RT-SARS were lower than those of
AlinSARS due to the first 10 cycles being unread.

3.2. Cross-reactivity with other respiratory pathogens

Potential interference of other respiratory pathogens with RT-SARS
and AlinSARS was evaluated by retesting 20 patient samples with RT-
SARS and another 20 samples with AlinSARS. All samples were re-
ported negative by RT-SARS and AlinSARS (Table S1 in the supple-
mentary material), confirming the high specificity of both assays.
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Table 1
Detection rates of RT-SARS at low SARS-CoV-2 RNA concentrations.

Target ' Replicates Replicates Percer'ltage Ct values

concentration tested (n) detected of replicates (mean V)

(cps/mL) (n) detected + SD)

1000 10 10 100 % 22.74 1.8
+ 0.40 %

500 10 10 100 % 23.71 1.5
+ 0.36 %

250 10 10 100 % 24.93 1.0
+ 0.24 %

100 20 20 100 % 26.22 2.8
+0.72 %

50 10 10 100 % 27.37 2.7
+ 0.74 %

10 10 5 50 % 29.11 1.7
+ 0.50 %

5 10 3 30 % 29.62 0.9
+0.28 %

2.5 10 2 20% 29.13 2.7
+0.79 %

cps = copies; n = number of samples; Ct = cycle threshold; SD = standard de-
viation; CV = coefficient of variation.

Table 2
Detection rates of AlinSARS at low SARS-CoV-2 RNA concentrations.

Target - Replicates Replicates Percer-uage Ct values

concentration tested (n) detected of replicates (mean V)

(cps/mL) (n) detected +SD)

400 10 10 100 % 37.32 1.2
+ 0.46 %

300 10 10 100 % 37.48 1.4
+ 0.52 %

200 10 10 100 % 38.24 1.0
+0.39 %

100 19 19 100 % 39.44 1.9
+ 0.75 %

50 10 10 100 % 40.54 0.8
+0.31 %

25 10 9 90 % 40.69 0.7
+0.28 %

10 9 8 89 % 40.74 0.6
+ 0.25 %

5 9 3 33% 40.79 0.9
+0.35 %

cps = copies; n = number of samples; Ct = cycle threshold; SD = standard de-
viation; CV = coefficient of variation.

3.3. Clinical performance of RT-SARS, AlinSARS, and Alin4Plex

Of 197 residual swab specimens, 29 SARS-CoV-2 positive and 29
SARS-CoV-2 negative specimens by Allplex were retested with RT-SARS
resulting in 100 % positive (PPA; 95 % CI 88-100) and 100 % negative
percent agreement (NPA; 95 % CI 88-100). Individual Ct values for the
29 positive specimens obtained by RT-SARS and Allplex are shown in
Fig. 1. The lower Ct values observed for RT-SARS were related to the first
10 unread cycles on RT-SARS. Another subset of 50 SARS-CoV-2 positive
and 50 SARS-CoV-2 negative specimens by Inhouse was retested with
both RT-SARS and AlinSARS. Fig. 2 shows the individual Ct values for
the 50 positive specimens as reported by RT-SARS, AlinSARS, and
Inhouse, respectively. The percent agreement between the candidate
(RT-SARS and AlinSARS) and reference methods (Inhouse) were calcu-
lated as follows: 100 % NPA (95 % CI 93-100) in each combination, 100
% PPA (95 % CI 93-100) between Inhouse E gene target, RT-SARS, and
AlinSARS. In contrast, 8 samples were negative in the Inhouse RdRp
gene (84 % PPA; 95 % CI 71-93), suggesting a lower sensitivity of this
target region. As all positive Inhouse results had been confirmed with
Allplex before inclusion, the PPA among Allplex, RT-SARS and AlinSARS
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Fig. 1. Comparison of RT-SARS and Allplex cycle thresholds in positive SARS-
CoV-2 specimens.
Twenty-nine positive samples by Allplex were retested with RT-SARS showing
concordantly positive results (100 % PPA). The mean Ct difference (mean of
Allplex target regions minus RT-SARS) was 9.6 Ct which is in the range of the
10 unread cycles of RT-SARS. The positive samples in the figure are presented
in ascending order of Ct values by RT-SARS. Additionally, 29 SARS-CoV-2
negative specimens by Allplex retested with RT-SARS were found negative
(100 % NPA).
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Fig. 2. Comparison of RT-SARS, AlinSARS and Inhouse cycle thresholds in
positive SARS-CoV-2 specimens.

Fifty samples positive for SARS-CoV-2 by Inhouse were retested with RT-SARS
and AlinSARS showing concordantly positive results with the Inhouse E gene
target (100 % PPA). Eight samples were negative in the RARp gene target of
Inhouse (84 % PPA). However, samples with one or two positive targets by
Inhouse had been considered positive after confirmation by Allplex. The
observed mean Ct differences between the assays were 1.2 Ct (mean of Inhouse
target regions minus AlinSARS), 13.9 Ct (mean of Inhouse target regions minus
RT-SARS), and 12.7 Ct (AlinSARS minus RT-SARS), the latter two mean Ct
differences reflecting the 10 unread cycles of RT-SARS. The positive samples in
the figure are presented in ascending order of Ct values by RT-SARS. In addi-
tion, 50 SARS-CoV-2 negative specimens by Inhouse retested with RT-SARS and
AlinSARS were found negative, respectively (100 % NPA).

was also 100 % (95 % CI 93-100) in each combination.

A third set of 39 specimens positive for either SARS-CoV-2 (n = 20),
FluA (n = 11), FluB (n = 5), or RSV (n = 3) was correctly identified as
positive or negative for SARS-CoV-2 upon retesting with Alin4Plex and
AlinSARS, respectively. This resulted in 100 % PPA (95 % CI 83-100)
and 100 % NPA (95 % CI 82-100; confidence intervals of small sample
sizes (n<20) might be slightly overestimated). The individual Ct values
obtained by Allplex, Alin4Plex, and AlinSARS are shown in Fig. 3.
Similarly, high concordance was observed when retesting SARS-CoV-2
negative samples containing FluA, FluB or RSV with Alin4Plex. The
assay accurately identified 11/11 positive FluA (Ct values 23.9-36.6),
4/5 positive FluB (Ct values 26.4-30.5), and 3/3 positive RSV specimens
(Ct values 22.5-33.1). Allplex identified FluB with a high Ct value (40.9)
in one specimen which was negative by Alin4Plex, while Alin4Plex
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Fig. 3. Comparison of cycle thresholds in clinical specimens positive for SARS-
CoV-2 across Allplex, Alin4Plex, and AlinSARS.

Positive SARS-CoV-2 samples by Allplex were retested with Alin4Plex (n = 20)
and AlinSARS (n = 11) and showed concordant positive results (100 % PPA).
The mean Ct differences between the assays were 1.0 Ct (mean of Allplex target
regions minus Alin4Plex), 4.6 Ct (AlinSARS minus Alin4Plex), and 4.0 Ct
(AlinSARS minus mean of Allplex target regions), respectively. The positive
samples in the figure are presented in ascending order of Allplex Ct values.
Additionally, a set of 19 SARS-CoV-2 negative specimens by Allplex was
retested by Alin4Plex confirming all negative results for SARS-CoV-2 (100
% NPA).

identified one additional FluA co-infection (Ct 38.2) in a positive FluB
specimen that was not detected by Allplex (data not shown).

3.4. Detectability of SARS-CoV-2 VOCs with AlinSARS

In February/March 2021, the prevalence of VOCs in our laboratory
rapidly increased from 10 % to 75 %. While variant Beta only accounted
for <1 %, the vast majority (up to 74 %) consisted of the variant Alpha.
As expected, all 24 samples (23 Alpha and one Beta specimens) with Ct
values ranging from 16 to 39 by Allplex were also detected by AlinSARS,
exhibiting comparable Ct values (data not shown).

3.5. Testing throat washes with AlinSARS

Testing 10 negative throat wash samples spiked with high target
concentrations of SARS-CoV-2 (~6 log cps/mL) resulted in a mean Ct
value by AlinSARS of 22.0 + 0.6 compared to a Ct value of 21.21 in the
corresponding spiked saline specimen. Six out of ten spiked throat wash
samples with low target concentrations around the LOD, were detected
positive by AlinSARS with a mean Ct value of 38.9 + 1.6 compared to a
Ct value of 38.2 in saline.

4. Discussion

In our study we demonstrated accurate detection of SARS-CoV-2
RNA with high sensitivity and specificity by the automated RT-SARS,
AlinSARS, and Alin4Plex assays in clinical samples.

At 50 cps/mL, 100 % detection rates were observed with RT-SARS
and AlinSARS, exceeding the sensitivity claimed by the manufacturer.
A high analytical sensitivity is essential to identify and contain out-
breaks during the SARS-CoV-2 pandemic (Arnaout et al., 2021) and is
fundamental in cases of low viral load due to poor swabbing technique
of a potentially infectious patient (Sieker et al., 2021). The observed
high sensitivity of RT-SARS and AlinSARS agrees well with previous
studies evaluating their LOD and comparing the assays with multiple
commercial SARS-CoV-2 assays (Sieker et al., 2021; Mostafa et al., 2020;
Fung et al., 2020; Hirschhorn, 2021; Kohmer et al., 2021; Degli-Angeli,
2020; Perchetti et al., 2021). The high precision and reproducibility
observed with both tests confirm previous findings (Mostafa et al., 2020;
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Hirschhorn, 2021; Perchetti et al., 2021; Smith et al., 2020).

RT-SARS and AlinSARS showed no cross-reactivity with common
respiratory pathogens of the upper respiratory tract. Similarly, in a
previous evaluation, RT-SARS did not cross-react with various respira-
tory viruses, including other human coronaviruses (Degli-Angeli, 2020).

When assessing the clinical performance of RT-SARS, AlinSARS, and
Alin4Plex by retrospective testing of SARS-CoV-2 swab specimens pre-
viously tested with Allplex and Inhouse, we found 100 % PPA and 100 %
NPA in all comparisons between RT-SARS, AlinSARS, Alin4Plex, Allplex,
and the E gene of Inhouse. Only with the RdRp target region of Inhouse,
a lower PPA of 84 % compared to all other assays was observed. High
PPAs and NPAs were similarly described comparing RT-SARS with a
CDC-based in-house assay and the ThermoFisher TaqPath RT-PCR
COVID-19 EUA assay (Degli-Angeli, 2020; Hirschhorn, 2021). Further-
more, excellent agreement was obtained between RT-SARS and Alin-
SARS (Hirschhorn, 2021). Finally, in our study, high concordance was
observed between Alin4Plex and Allplex for the detection of FluA, FluB,
and RSV. The two identified discordant specimens had very late Ct
values suggesting low viral loads around the LOD which likely serves as
a potential explanation for the discrepancy.

Previously, mutations in the S gene encoding the spike protein have
been shown to affect the performance of some diagnostic PCR assays
targeting the S gene (European Centre for Disease Prevention and
Control, 2021d). However, RT-SARS, AlinSARS, and Alin4Plex target
two highly conserved sequences in the RdRp and N genes. Consequently,
AlinSARS reliably identified 24 specimens containing the Alpha or Beta
variants.

Throat washes are easy to obtain and can be self-sampled by the
individual, e.g. in screening settings. In a laboratory evaluation of this
off-label specimen type using AlinSARS, similar Ct values were obtained
as in 0.9 % NaCl solution. For our laboratory, testing throat wash
specimens on Alinity m is of major importance to rapidly resolve throat
wash pools after being reported positive by our inhouse method.

High level automation and short turnaround time (TAT) of molecular
analyzers are of critical importance to manage high demands for SARS-
CoV-2 testing. When we evaluated the TATs of 8000 samples tested
within 2 months with RT-SARS and AlinSARS, we observed a mean total
TAT of 18.0 h for RT-SARS and 4.9 h for AlinSARS (data not shown). A
reduction of the total TAT for RT-SARS would have required an addi-
tional shift which was not necessary with Alinity m. The total TAT
comprised the time from sample receipt in the laboratory to result
reporting by the instrument. Random access analyzers provide shorter
TAT by eliminating the need for sorting and batching of samples,
providing continuous loading capability and ready-to-use reagents
(Obermeier et al., 2020). The Alin4Plex assay is a multiplex PCR assay
allowing differentiation of several respiratory pathogens in a single test,
thus enabling laboratories to process more tests per week and saving
precious testing materials. Information on the incidence of influenza A
and B, SARS-CoV-2, and RSV infections obtained from one single test
could support public health authorities to control the spread of diseases
and monitor program success, especially when these viruses are circu-
lating simultaneously.

This study has several limitations. Our LOD assessments were con-
ducted prior to release of the First WHO International Standard for
SARS-CoV-2 RNA and at that time, alternative reference materials
consisted of RNA transcripts only. We acknowledge that the use of the
Abbott SARS-CoV-2 positive controls to determine the LOD may limit a
comparison of LODs among different SARS-CoV-2 assays. Moreover, the
concentrations in the two dilution panels differed since after evaluation
of RT-SARS, the second panel for AlinSARS was prepared using a tighter
concentration range around the expected LOD. Information on the
anatomic origin of swab specimens was not available, preventing dif-
ferentiation between nasopharyngeal and oropharyngeal swabs. How-
ever, this was of minor importance as the focus of our study was
comparing different test methods. Parallel testing of clinical samples
across all platforms was not possible due to the sequential availability of
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the Abbott assays and sample volume limitations. The use of diluted
clinical specimens was not considered to avoid potential matrix effects.
However, testing different sets of clinical samples did not impact the
interpretation of the results as high concordance was observed across all
assays. Although only a small number of samples positive with AlinSARS
was confirmed as SARS-CoV-2 VOCs, this has been substantiated, as at
present, nearly all individuals in our population tested SARS-CoV-2
positive with AlinSARS or Alin4Plex are infected with VOCs including
the Delta variant (B.1.617.2, India). Finally, no seasonal coronaviruses
were included in the cross-reactivity panel, and only a small number of
samples positive for FluA, FluB and RSV was tested with the Alin4Plex
due to their low prevalence at the time of the study. Thus, additional
studies of larger sample size are warranted.

5. Conclusions

The analytical and clinical performance of the Abbott RealTime
SARS-CoV-2, the Alinity m SARS-CoV-2, and the Alinity m Resp-4-Plex
assays qualify these tests as valuable automated PCR methods. The
ability to rapidly test for SARS-CoV-2 on the random access Alinity m
analyzer, either as single plex or as multiplex SARS-CoV-2/FluA/FluB/
RSV assay, will expand options to further increase testing capacities
with the objective to slow down the spread of viral respiratory
infections.
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