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Strategic International Collaborative Research Program (SICORP)
Japan—USA Joint Research Program
Executive Summary of Final Report

1. Project title : TComparison of sampling methods for airborne SARS-CoV-2 |
2. Research period:May 2021 ~ March 2022
3. Main participants:

Japan-side
Name Title Affiliation Role in the
research
project
Pl Jun Uetake Associate | Hokkaido University, | Laboratory
Professor | Field Research experiments,
Center for Northern Report
Biosphere
Collaborator | Tomoya Baba Project National Institute of Adviser
Associate | Genetics
Professor
Collaborator | Ryosuke Omori Associate | Hokkaido University, | Adviser
Professor | International Institute
for Zoonosis Control

Total number of participants throughout the research period: 3

Partner-side

Name Title Affiliation Role in the
research
project
Pl Thomas Hill Research | Colorado State Laboratory
Scientist | University, experiments
Atmospheric Science

Total number of participants throughout the research period: 1

4. Summary of the international joint research

Recent papers suggest the possibility of airborne transmission
of SARS-CoV-2, especially in indoor environments (e.g. Rahmani et al. 2020). In
those studies, sampling conditions play a crucial role in detecting the virus
because environmental factors such as ventilation, distance from the patient,
relative humidity, temperature, and, most importantly, sampling method can
affect the results. We aimed to optimize the protocol that enables detection even
in environmental samples with extremely low SARS-CoV-2 concentrations, such
as in the air. As a result, the recovery rate of RNA changes significantly among
buffers for storage and elution, and even the Viral Transport Medium commonly
used for virus transport significantly reduces the recovery rate. This result
suggested that the yield could be increased by considering the RNA loss in the
experimental process in air and low-concentration environmental samples.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research
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We tested the three different aerosol sampling method which were used for
airborne SARS-CoV-2:

1. Polycarbonate membrane method (pump + polycarbonate filter)

2. Wet cyclone method (Coriolis |, Bertin Instruments)

3. Electrostatic filter method (SASS 3100, Research International)

In order to adapt to ultra-low SARS-CoV-2 RNA in ambient air, the effect of
various buffers, aerosolization of the sample, and concentration method were
evaluated using the SARS-CoV-2 RNA standard (SARS-CoV-2 Standard,
BioRad).

5-2 Synergistic effects of the joint research

The combination of quantification of RNA recovery rate in Japan and particle
collection rate in the USA can provide the evidence to select the most efficient
airborne SARS-CoV-2.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The study results show that it may be challenging to detect the SARS-CoV-2 in
air and environmental samples with low SARS-CoV-2 concentration unless
factors causing the decrease in recovery rate are improved. Therefore, it is good
to know that the recovery rate is increased by implementing the protocol with a
more suitable combination of reagents.
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