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WO Photocatalyst Containing Copper Inactivates SARS-CoV-2 | ,ﬁ%o).?.gﬁ]%ﬁ“ﬂgghﬁiﬁ

Pango Lineage A and Omicron BA.2 Variant in Visible Light
and in Darkness

mi‘fﬂlﬁﬁfxm 12, Ken Maeda 2, Kyoji Hagiwara 3, Yosuke Mori ?, Toru Kitamura 4, Yasunobu Matsumoto ' 2 O 2 2 ﬂz [ : E%EI ﬁiiﬁ@%?‘?ﬂﬁ E"J I :
f Agricultural and Life Sciences, Ezlzﬁo) _I%_ L \ Pat h O g e n SEI:E\ ( Z ’r Z AN
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I EHH & AR =
ADETHERTE, 4 ZIVOVEEBRADSMIHIZHR
'8 Abstract: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the causative agent = -
7 O DE%HEL_’EWJJ t of coronavirus disease 2019, which has been  global pandemic. Since SARS-CoV-2 is transmitted 7_‘)‘\‘ E:’BJ\T“ 3 7’: t L \ D) p\j‘g? 3‘ 9
through contaminated surfaces and aerosols, environmental disinfection is important to block the

EHEER_ n t L \ i 3 o spread of the virus. Photocatalysts are attractive tools for virus inactivation and are widely used as air

purifiers and coating materials. However, photocatalysts are inactive in the dark, and some of them
need to be excited with light of a specific wavelength. Therefore, photocatalysts that can effectively

G e Z =i L=t S AL A
inactivate SARS-CoV-2 in indoor environments are needed. Here, we show that & WOs photocatalyst ];szb ,f t %J ﬁ[]a'__
LS e >l FRAARFREIE(LF I SEd

containing copper inactivated the SARS-CoV-2 WK-521 strain (Pango lineage A) upon irradiation

with white light in a time- and manner. Ly, this photocatalyst

also inactivated SARS-CoV-2 in dark conditions due to the antiviral effect of copper. Eratherin :,H\: IEJEH%Z‘-‘Q— °
this photocatalyst inactivated not only the WK-521 strain but also the Omicron vatiant BA.2. These
results indicate that the WO3 photocatalyst containing copper can inactivate indoor SARS-CoV-2 //
less of the variant, in visible light or darkness, making it an effective tool for controlling the

4 of SARS-CoV-2.

Academic Editor: Eleonora Cella Keywords: SARS-CoV-2 inactivation; Pango lineage A; Omicron variant BA.2; WO; photocatalyst;

time-dependency; dose-dependency; copper based disinfection; environmental disinfection
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1. Introduction

with regare i jrcictional Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the causative agent

of coronavirus disease 2019 (COVID-19), which has had an unprecedented impact on
modern human civilization [1] and resulted in more than 6.3 million deaths globaily as of
early June 2022. Despite the development of drugs and vaccines, the number of infected
people continues to increase. Although the transmission route of SARS-CoV-2 is stil being
debated, it is generally believed to be transmitted through the airborne route, surface
contamination, and fecal-oral transmission [2]. Thus, the inactivation of the virus in the
air and on surfaces i ntial for controlling its transmission. In addition, the genome of
SARS-CoV-2 has mutated rapidly, and several variants are reported. Mutations in the virus
conditions of the Creative Commons  help it to evade the host immune system and to acquire drug resistance. Therefore, despite
Attribution (CC BY) license (https://  the presence of vaccines and drugs, it is important to find effective ways to inactivate
es/by/  the virus to prevent the spread of infection, regardless of the variant. It is reported that
400, SARS-CoV-2 can be inactivated by photocatalysts [3], heat [4], ultraviolet (UV) light [5,6]
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