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Abstract

To address the problem of airborne transmission caused by droplets/droplet nuclei containing viruses,
it is important to accurately understand virus dynamics in the indoor environment from the generation/
emission from infected subject to exposure of targeted subject via indoor air. Conducting research on
airborne infectious viruses requires rigorous prior ethical review, and experimental studies on the
human body, e.g., in vivo and in viiro experiments, are severely limited. Therefore, in silico model-based
research methods i.e., numerical modeling and numerical analysis approaches, are expected in terms of
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its flexibility for case and sensitivity analysis. In this study, assuming airborne transmission by SARS-
CoV-2 in an indoor environment, we develop and perform a seamless and continuous numerical analysis
of the virus-laden droplets dispersion exhaled by coughing from an infected subject, subsequent inhala-
tion exposure of a target subject to respiratory tract through transient breathing, and resultant virus
deposition and replication on mucosal epithelial tissues. This may be a promising method to determine
the infection risk by comparing the time variation of viral RNA copies by numerical analysis with the
detection limit of PCR. Here this report introduces the demonstrative results of a discussion of changes
in the infection risk when the physical distance between infected and target subjects is changed, in

terms of changes in viral replication in the respiratory tract.

(Jpn J Clin Ecol 31 : 22 — 32, 2022)
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