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ACTIVITY OF CHLORINE DIOXIDE AGAINST VIRAL INFECTIONS
IN THE AIR AND ON SURFACES, IN THE LIGHT OF SCIENTIFIC RESEARCH

Due to the unique electron properties of chlorimexide molecules, this compound oxidizes (destraisments of the
protein structure of the virus envelope [1,2].

Safety in use. A particularly valuable advantage of Gl@s the high virulence activity in the air and ourfaces in
concentrations lower than those harmful to humdisle the maximum safe concentration of €i®the air remains at the
level of 0.3 ppmv (NDS) as a harmless concentradioning exposure of 8 h [3], the virucidal effeetigoncentrations reach
levels below 0.1 ppmv.

Biocidal efficacy in air disinfection (in vitro madel tests). In scientific studies [4], the results of Cl@isinfection
efficiency in the air at the concentration of 0.01L ppmv against model viruses (the so-called bagteages) were
documented, where the efficiency was 99.99% fol @Pmv at 120 min, for 0.02 ppmv at 60 min andGdr ppmv at 30
min.

Biocidal efficacy in air disinfection (rodent tests). In virological efficacy studies on living organisnfsiice) against
influenza virus type, a zero-mortality rate of th#uenza virus-infected population was obtainedCl®, air concentrations

of 0.03 ppmv, compared to the mortality rate of 76Rhe population not treated with disinfection.[5

Biocidal efficacy in air disinfection (studiesin schools and barracks). Particularly valuable conclusions seem to be drawn
from the observation of effects of low concentrati@f gas Cl@in natural human environments. The paper [6] prissére
results of experimental and statistical studiesheneffects of systematic disinfection of schoalsskooms with chlorine gas
dioxide on sickness absence of students. The wsemas conducted among a population of primary aclstudents
particularly exposed to viral infections. The résudf the study showed a 3-fold decrease in sickabsence in the area of
the population of pupils remaining in rooms disotésl with gas ClQ The obtained result was supported by carefully
conducted statistical significance tests.

Similar results were obtained in studies conduat®dng soldiers of selected military units [7].

Recent studies show that the coronavirus can remdire air for 3 hours and on plastic for sevelays [8].

Biocidal efficacy in surface disinfection. The virucidal efficacy of Cl@gas against the SARS-COV-2-like enveloping
influenza A virus was also confirmed on the surfatthe reduction level exceeding 5 log10 at 0.@%,mt a duration of 3h
at 2PC and 54% relative humidity [9]. Similar efficienayas also obtained under the same conditions ostitface loaded
with organic pollutants. Thus, the applied effeetooncentration of Clgs below the maximum permissible concentration
of 0.3 ppm in the air, i.e. in conditions of uséesf@r human presence.

According to European recommendations and formdlatethe basis of the list of the Chinese Pharntaa@uAssociation
and the opinion of the International Pharmaceutealeration (FIP), chlorine dioxide is on the tiftirucidal substances,
effective against COVID-19, on surfaces and asesiosml.

Conclusion.
The results of scientific studies on the biocidagerties of chlorine dioxide indicate that its ugeconcentrations lower
than those harmful to the human body, is an effeatiethod of controlling viruses in the air andsonfaces.

Literatura

1. oOgata, N. (2012) Inactivation of influenza virushwagglutinin by chlorine dioxide: oxidation of thenserved tryptophan 153 residue in the
receptor-binding sitel. Gen. Virol. 93, 2558—-2563.

2. Ogata, N. (2007). Denaturation of protein by €l@xidative modification of tryptophan and tyrosimesiduesBiochemistry 46, 4898—4911.

3. Rozporadzenie Ministra Rodziny, Pracy i Polityki Spotecgnelnia 12 czerwca 2018 r., w sprawie najsgych dopuszczalnychesen i natzen
czynnikéw szkodliwych dla zdrowia svodowisku pracy.
US Department of Labor, Occupational Safety andtHesdministration: Occupational safety and heajttideline for chlorine dioxide. 2006.
http://www.osha.gov/ SLTC/healthguidelines/chlodimxide/ recognition.html.

4. Ogata, N., Sakasegawa, N., Miura, Takanori. ShjJataakigawa, Y., Taura, K., Taguchi, K., MatstdeK., Nakahara, K., Kato, D., Sogawa, K.,

Oka, H. (2016) Inactivation of Airborne Bacteriadaviiruses Using Extremely Low Concentrations of&imle Dioxide GasPharmacology 97,

301-30

Ogata N, Shibata T. (2008) Protective effect of tmmcentration chlorine dioxide gas against infageA virus infectionJ. Gen. Virol. 89, 60—67.

Ogata N, Shibata T. (2009) Effect of chlorine ditexpas of extremely low concentration on absentesfsschoollnt. J. Med. Med. Sci. 1, 288—-289

Mimura S, Fujioka T, Mitsumaru A. (2010) Preventaféect against influenza-like illness by low-contation chlorine dioxide gaspn. J. Environ.

Infect. 25, 277-280.

8. Aerosol and surface stability of HCoV-19 (SARS-C6\2) compared to SARS-CoV-1 doi.org/10.1101/2020920033217.

9. Morino H., Fukuda T., Miura T and Shibata T. EffeElow-concentration chlorine dioxide gas agalestteria and viruses on a glass surface in wet
environments, Letters in Applied Microbiology, $28-634, doi:10.1111/j.1472-765X.2011.03156.x

Noo

RESULTS OF THE RESEARCH PROJECT "Technology of production and use of disinfection preparations based on chlorine dioxide to control outbreaks of
pathogenic microorganisms with high resistance to chemical disinfection , No POIR.01.01.01-00-1104/17-00, implemented in 2018-2023



