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ORIGINAL ARTICLE

Effect of low-concentration chlorine dioxide gas against
bacteria and viruses on a glass surface in wet environments
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Abstract

Aims: To evaluate the efficacy of low-concentration chlorine dioxide (ClO;)
gas against model microbes in the wet state on a glass surface.

Methods and Results: We set up a test room (39 m") and the ClO; gas was
produced by a ClO; gas generator that continuously releases a constant low-
concentration ClO; gas. Influenza A wvirus (Flu-A), feline calicivirus (FCV),
Staphylococcus aureus and Escherichia coli were chosen as the model microbes.
The low-concentration ClO, gas (mean 0-05 ppmv, 0-14 mg m ™) inactivated
Flu-A and E. coli (>5 log;, reductions) and FCV and S. aureus (>2 log,, reduc
tions) in the wet state on glass dishes within 5 h.

Conclusions: The treatment of wet environments in the presence of human
activity such as kitchens and bathrooms with the low-concentration ClO, gas
would be useful for reducing the risk of infection by bacteria and viruses resid-
ing on the environmental hard surfaces without adverse effects.

Significance and Impact of the Study: This study demonstrates that the low-
microbes such as Gram-positive and Gram-negative bacteria, enveloped and
nonenveloped viruses in the wet state.

concentration ClO; gas (mean 0-05 ppmv) inactivates various kinds of
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*27: Morino, H., Fukuda, T., Miura, T., Shibata, T. (2011), Letters
in applied microbiology 7 Vol.53 No.6 [2011], SCI;SCIE;SCOPUS
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Research paper

Chlorine dioxide inhibits the replication of porcine reproductive and — :/Z;i%:lg _?@755& Hgé—'%'— #Z ; Z’E ﬁkﬁ/( 57- ’ﬁ)’& fﬂ] %_y

respiratory syndrome virus by blocking viral attachment | PRRS V/;\‘%/é “

Zhenbang Zhu, Yang Guo, Piao Yu, Xiaoying Wang, Xiaoxiao Zhang, Wenjuan Dong,
Xiaohong Liu, Chunhe Guo’
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State Key Laboratory of Biocontrol, School of Life Sciences, Sun Yat-sen University, North Third Road, Guangzhou Higher Education Mega Center, Guangzhou, Guangdong ﬂ —_— %Z /{;‘% ﬁﬂg 7 & /t_ f / A X ﬂE
510006, PR China —

ARTICLE INFO ABSTRACT

Keywords: Porcine reproductive and respiratory syndrome virus (PRRSV) causes a great economic loss to the swine industry
PRRSV globally. Current prevention and treatment measures are not effective to control the outbreak and spread of
Chlorine dioxide porcine reproductive and respiratory syndrome (PRRS). In other words, new antiviral strategies are urgently

Antiviral activity needed. Chlorine dioxide (ClOy) is regarded as a broad-spectrum disinfectant with strong inhibitory effects on
microbes and parasites. The purpose of this study was to evaluate the inhibitory effects and underlying molecular
mechanisms of ClO, against PRRSV infection in vitro. Here, we identified ClO; (the purity is 99%) could inhibit
the infection and replication of PRRSV in both Marc-145 cells and porcine alveolar macrophages (PAMs). ClO, *7}}%
could block PRRSV binding to cells rather than internalization and release, suggesting that ClO, blocks the first . . .
stage of the virus life cycle. We also demonstrated that the inhibition exerted by ClO; was auributed to the Zh u, Zhen ba ng , GUO, Ya ng , YU, P|ao , Wa ng' Xlaoyl ng , Zha ngl
degradation of PRRSV genome and proteins. Moreover, we confirmed that Cl0; could decrease the expression of

rt:aglmlulrr.:::y.cy@kir}us induced by PRRSV. In summary, ClO, is an efficient agent and potently suppressed XIaOXIaO , Dong, WenJuan , Llu, X|a0hong " GUO, Chunhe (2019), "
INFECTION GENETICS AND EVOLUTION’, Vol.67 No.- [2019],
SCIE;SCOPUS
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Protective effect of low-concentration chlorine
dioxide gas against influenza A virus infection

Norio Ogata and Takashi Shibata

Research Institute, Taiko Pharmaceutical Co. Ltd, 3-34-14 Uchihonmachi, Suita, Osaka 564-0032,
Japan

Influenza virus infection is one of the major causes of human morbidity and mortality. Between
humans, this virus spreads mostly via aerosols excreted from the respiratory system. Current
means of prevention of influenza virus infection are not entirely satisfactory because of their limited
efficacy. Safe and effective preventive measures against pandemic influenza are greatly needed.
We demonstrate that infection of mice induced by aerosols of influenza A virus was prevented
by chlorine dioxide (Cl0,) gas at an extremely low concentration (below the long-term permissible
exposure level to humans, namely 0.1 p.p.m.). Mice in semi-closed cages were exposed to
aerosols of influenza A virus (1 LDgg) and CIO; gas (0.03 pp.m.) simultaneously for 15 min.
Three days after exposure, pulmonary virus titre (TCIDgo) was 10%%% ' in five mice treated with
ClOg, whilst it was 10%7*%2 in five mice that had not been treated (P=0.003). Gumulative
mortality after 16 days was 0/10 mice treated with ClOg and 7/10 mice that had not been treated
{P=0.002). In in vitro experiments, CIO, denatured viral envelope proteins (haemagglutinin and
neuraminidase) that are indispensable for infectivity of the virus, and abolished infectivity.

Taken together, we conclude that ClO; gas is effective at preventing aerosol-induced influenza
virus infection in mice by denaturing viral envelope proteins at a concentration well below the
permissible exposure level to humans. ClO, gas could therefore be useful as a preventive means
against influenza in places of human activity without necessitating evacuation.
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*Reference: Ogata, N., Shibata, T. (2008), ” The Journal of general
virology”, Vol.89 No.1 [2008], SCI;SCIE;SCOPUS
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Test Results

Results s Formaldoha e Hazardous gas
S Ammonia | Formaldehyde oluer temoval B
6599 7 99
Dr.Clo 3 0.47 m’/min
| 0.07 m’/min 0.11 m’/min_| 1.24 m’/min

Test Chamber and Measuring Equipment
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Test No. 20180-BT-441

Table 1. Results of anti-bacterial test against Staphylococcus aureus
Viable cell (CFU,~strips)
Test samples
Initial

DR.CLO 1.7 7.0=102 (99.96

Control 1.7=10%

The viable cell count described in table is average of nd.
The percentage in parentheses is the rate of decrease comparing test samples

from controls.

Table 2. Resulls of anti-bacterial test against Escherichia colf

Viable cell (CF
Test samples
Initial
DR.CLO 2.7=10°
Control 2.7=10°

The | count described in table is averag

The percentage in parentheses is the rate of decrease comparing test samples
from controts.

— Nat detected by incubating (<100 CFU

HISE [f15¢

Test No.2018D-BT-441

Table 3. Results of anti-bacterial test against Salmonella entenica
‘iable cell (CF
Test samples
Initial
DR.CLO =108
Control 2.7=10°%

The wviable cell count described in table is average of n3.

The percentage in parentheses is the rate of decrease comparing test samples
from controls.

—: Mot detected by incubating (<100 CFU

Table 4. Results of a | test against Kiebsiella pneumoniae

Viable cell (CFLL strips)

Test samples
Initial After incubation

DR.CLO 1.0=108 99 .99%
Control 1.0=108 7.0=102

The viable cell count described in table is average of n3.

The percentage in parentheses is the rate of decrease comparing lest samples
from controls.

—: Mot detected by incubating (<100 CFU



ISO 9001:2015

CERTIFICATE

KS Q IS0 9001 : 2015 / SO 9001 : 2015

Scope of Cartficaton

Production of Sanitaer Deodorant for Home use and Pesticide
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