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Japan’s approval of detergents for SARS-CoV-2 and its potential
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During the SARS-CoV outbreak in 2003, Japan’s National Institute for Infectious Diseases (NIID) showed,
on their website, that SARS-CoV, an enveloped virus, could be deactivated by a 200-fold dilution of a neutral
detergent 1. Based on these findings, our clinic began using a 200-fold diluted solution of kitchen detergent
in early March to wipe down materials and soak instruments as well as the hands of patients and staff for
the purpose of SARS-CoV-2 disinfection. Our tweet on April 10, 2020 regarding this gained 6 million views
in Japan 2. There have been no experimental studies confirming the deactivation effect of detergents on
SARS-CoV or SARS-CoV-2. On April 15, the Ministry of Economy, Trade and Industry (METI) of Japan
announced that they would test the disinfecting effects of detergents on SARS-CoV-2. On April 21, our
clinic was interviewed by METI. The final results were publicly announced on June 26, 2020 3. To date, no
English reviews of this Japan’s public presentation 4 exist.

Validation studies using SARS-CoV-2 (JPN/TY/WK-521) and VeroE6/TMPRSS2 cells were conducted at
five institutes in Japan, including NIID and Kitasato University (KU) 4. At NIID, the surfactant was mixed
with the virus for periods between 20 seconds and 5 minutes. After removing the surfactant with resin, they
evaluated the antiviral value using the TCID50 method. An infectious titer reduction rate of over 99.99%
was obtained confirming the disinfection efficiency. At KU, VeroE6/TMPRSS2 cells were incubated for an
hour with the surfactant and virus. After observing its cytopathic effect (CPE) for three days, the RNA
titer was measured using qRT-PCR in the culture supernatant. Only when no CPE was observed in all wells
and no increase in RNA titer was observed, was it judged as having a disinfection effect. NIID finally judged
and published the following 9 surfactants, that were determined as possessing a disinfection effect at either
the NIID or KU or both, as effective disinfectants for SARS-CoV-2 under the following conditions:

ž Sodium linear alkylbenzene sulfonate; 20 seconds with 0.1% at NIID, 5 minutes with 0.1% at KU.

ž Alkyl glycoside; 20 seconds with 0.0.5% at NIID, 1 minute with 0.1% at KU.

ž Alkylamine oxide; 20 seconds with 0.05% at NIID, 1 minute with 0.05% at KU.

ž Benzalkonium chloride; 2 minutes with 0.05% at NIID, 1 minute with 0.05% at KU.

ž Benzethonium chloride; 1 minute with 0.05% at NIID, 5 minutes with 0.05% at KU.

ž Dialkyldimethyl ammonium chloride; 40 seconds with 0.01% at NIID, 5 minutes with 0.01% at KU.

ž Polyoxyethylene alkyl ether; 5 min with 0.2% at NIID, (not effective in 5 min with 0.1% at KU).

ž Pure-soap component: 1 minute with 0.24% potassium salts of fatty acids at NIID, (not effective at 5
minutes with 0.12% at NIID and at 5 min with 0.1% at KU).

ž Pure-soap component: 1 minute with 0.22% sodium of fatty acids at NIID, (not effective at 5 minutes
with 0.11% at NIID and at 10 minutes with 0.1% at KU).
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However, the use of detergent for hand sanitizers was discouraged by NIID 3. From early March 2020 to the
present (July 15 2020), we applied a 200-fold dilution of kitchen detergent (Charmy V Quick; LION corp.,
Japan), which contains 30% surfactant (alkylamine oxide, sodium alpha-olefin sulfonate, polyoxyethylene
fatty acid alkanolamide, and polyoxyethylene alkyl ether), to the hands of at least 500 patients, and five
members of medical staff as a SARS-CoV-2 disinfectant. The hands of patients and medical staff were
not rinsed for approximately 15 minutes and 1 hour after application, respectively. The only adverse effects
observed were mild hand sores in all the staff. Ethanol as hand sanitizer also causes hand sores. Dishwashing
with bare hands using undiluted neutral kitchen detergent has been widely practiced around the world. In
some European countries, it is common not to rinse the detergent completely when washing dishes and
bathing. Given these practices, toxicity is unlikely to be an issue if a thin layer of detergent is left on the
hands for a couple of hours; however, further verification is necessary.

Ethanol dries and loses its disinfection property rapidly, whereas detergents do not easily dry out on skin
and cloth, enabling longer contact with the virus. Furthermore, detergents remain on the skin after it dries,
and may melt and become effective when wet droplets adhere. This can be expected on the skin as well as
in other materials including face masks and clothing. Detergents are inexpensive and are unlikely to be in
short supply. Studies confirming the prolonged effectiveness of dried detergents on surfaces and the toxicity
of the above methods are necessary.
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