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Please use it like this!

Wardrobe | Shoe Closet

 Sterilization of bacteria, L , « Sterilization of bacteria,
viruses and fungi « Sterilization of bacteria, . .

R . q . d fungi viruses and fungi
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» Keep freshness of fruits, e Unpleasant odor remova « Odor elimination

vegetables and meat
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Vehicle Interior
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Bathroom

« Sterilization of bacteria,
« Sterilization of bacteria, viruses and fungi viruses and fungi

« Sterilization of bacteria,

viruses and fungi « Unpleasant odor removal » Animal odor removal
* Odor elimination « Decomposition of nicotine

residues in air
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« Sterilization of bacteria, « Sterilization of bacteria, « Sterilization of bacteria,
viruses and fungi viruses and fungi viruses and fungi
* Removes various odors e Unpleasant odor removal  Food odor removal

» Decomposition of nicotine
residues in air



Odors, Bacteria, Viruses, Mold Eradication!

Sterilization Target

» Coronavirus (cold, acute respiratory
syndrome)
e HIN1 (swine flu)
e Norovirus (the cause of epidemic
gastroenteritis)
 Legionella (airborne contagion)
» Staphylococcus (food poisoning,
pneumonia, otitis media, cystitis)
e Pneumococcus (pneumonia)
e Bacillus (conjunctivitis, iritis)
 Staphylococcus aureus (meningitis,
cystitis, prostatitis)
» Streptococcus (pyogenic disease,
sexually transmitted disease, rheumatic
fever)
e E-coil 0157 (Intestinal Hemorrhagic
Escherichia coli)

Dermatological fungus (Athlete's foot)

| pure(d

PUREO2
STiCK

Deodorant Target

» Metal mercaptans (Vegetable rotten smell)
» hydrogen sulfide (egg rotting odor)

o Ammonia (strong odor of disinfectant)

e Trimethylamine (odor from fish)

» Tobacco odor

» Propionaldehyde

e Toluene




Chlorine dioxide

Chlorine dioxide, which is the main ingredient, is well known to be effective

against viruses even in SCl-level papers that are recognized worldwide.

Applied Microbiology S

Letters in Applied Microbiology ISSN 0266-8254
ORIGINAL ARTICLE

Effect of low-concentration chlorine dioxide gas against
bacteria and viruses on a glass surface in wet environments
H. Morino, T. Fukuda, T. Miura and T. Shibata

Research and Development Department, Tako Pharmaceutcal Co,, Lid, Suta, Osaka, Japan

bacteria, chlorine dhosde, dsnfectant, g,

ictobe, vivs Aims: To evaluate the efficacy of low-concentration chlorine dioxide (C10;)
gas against model microbes in the wet state on a glass surface.
Correspondence Methods and Results: We set up a test room (39 m”) and the CIO, gas was

Hirohum Morino, Taiko Pharmacewtical €0, produced by a €10, gas generator that continuously releases a constant low-
L‘;:m"“““ St 0 oncentration €0, gas. Influenza A virus (Flu-A), feline calcivirus (FCV),
Emal "‘;'MWN“ op Staphylococcus aureus and Escherichia coli were chosen as the model microbes.
)

The low-concentration C10, gas (mean 005 ppany, 014 mg m) inactivated
2011/1115: receiwed § by 2011, revised 8 ARG Gl (>5 logyq reductions) and IRGVand S aiieis (>2 logo reduc:
September 2011 and accepted 19 September  tions) in the wet state on glass dishes within 5 h.
n Conclusions: The treatment of wet environments in the presence of human
activity such as kitchens and bathrooms with the low-concentration (10, 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-
concentration CIO, gas (mean 005 ppmy) inactivates various kinds of
microbes such as Gram-positive and Gram-negative bacteria, enveloped and
nonenveloped viruses in the wet state.

dot10.11114.1472-765X 2011 03156.x

Against Flu-A, E. coli, FCV and S. aureus

Journal of General Virology (2008), 89, 60-67

DOI 10.1099/r083393-0

Norio Ogata

Protective effect of low-concentration chlorine
dioxide gas against influenza A virus infection

Norio Ogata and Takashi Shibata

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

Receied 29 August 2007
Accepted 7 October 2007

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 (CIO,) gas at ly low (below the long: bl
exposure level to humans, namely 0.1 ppm.). Mnensetm-dosedcaqeswerecxposedlo
aerosols of influenza A virus (1 LDso) and CIO, gas (0.03 p.pm.) simultaneously for 15 min.
Three days after exposure, pulmonary virus titre (TCIDgo) was 10%°* ' in five mice treated with
CIO, whilst it was 10%7*%2 in five mice that had not been treated (P=0.003). Cumulative
mortality after 16 days was 0/10 mice treated with CIO, 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 CIO, 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. CIO, gas could therefore be useful as a preventive means
‘against influenza in places of human activity without necessitating evacuation.

Against influenza A virus

Infection, Genetics and Evolution 67 (2019) 78-87

Contents lists available at ScienceDirect h, 5.:.

b

Infection, Genetics and Evolution

journal homepage: www.elsevier.com/locate/meegid

Research paper

Chlorine dioxide inhibits the replication of porcine reproductive and
respiratory syndrome virus by blocking viral attachment

=

Zhenbang Zhu, Yang Guo, Piao Yu, Xiaoying Wang, Xiaoxiao Zhang, Wenjuan Dong,
Xiaohong Liu, Chunhe Guo

Sn North Thind o, [rrre——
510006, PR China.
ARTICLEINFO ABSTRACT
Keywords ine repe " L y
PRASY ‘lobally. Current prevention and treatment measures are not effctive to control the outbreak and spread of
(Hlorine daxide porcine reproductive and respiratory syndrome (PRRS). In other words, new antiviral strategies are urgently
Aativiral activity needed. Chlorine dioxide (CI0,) is regarded as a broad-spectrum disinfectant with strong inhibitory effects on
‘purpose of this study
against PRRSY nfe . Here, we identified C10; (the puriy s inhibit
the infection and repicaton of PRRSYV in both Mare-145 cells and porcine alveolar macrophages (PAMS). C10,
could block PRRSY binding  relase,suggestng that C10 blocksthe first
n;ummumynemmmwwummmmmmym,wmw-ﬂm
degradation of PRRSV. Moreover,
inflammatory cytokines induced by PRRSV. In summary, €10, is an effcint agent and potently suppressed
PRRSV infection in vitro.

Against virus(PRRSV)

* SCI(Science Citation Index)&
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43 Studies worldwide. 190 species of germs and molds are killed

Bacteria Reef,
Biokesies trispora F E coW ATCC 81739 1
Bordeteka bronchiseptica 8 E cok K12 1
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Burkhoksers mater » E. col D187 M7 204P 1
Burihoiders pseutomalie/ » E col D157 M7 ATCC 43895 1
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Lackobacius breva 1 Adeccvirus Type 40 8
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Laciobaciius plantarum 5 Canme Parvowus 8
Logoreds 8 Coronavirus 3
Legoneds preumophis “ Fotne Calics Virus 3
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Listeria inoces ATCC 330690 1 Mepatts A Virus 3
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Samonela Anatum Growp £ 1 Severe Acule Respiratory Syndrome (SARS)
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MOLECULAR SIZE MATTERS

The size of the chlorine dioxide gas molecule is 0.124 nm, which is much smaller than that of microorganisms and viruses.
Anywhere these microorganisms are hidden can easily penetrate.

CHEMICAL PROPERTIES

The name chlorine dioxide contains the word chlorine,
The chemical properties of chlorine dioxide are fundamentally different from those of chlorine.
When chlorine dioxide reacts with other substances, it is weaker and more selective, making it a more efficient and effective sterilizer.

Chlorine dioxide, for example, does not react with ammonia or most organic compounds.
Chlorine dioxide is oxidizing, unlike chlorine, does not chlorinate products.
Chlorine dioxide does not produce organic compounds that contain environmentally undesirable chlorine.

Chlorine dioxide is also a yellow-green gas that can be seen with the eye, so it can be measured with a photometer.
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CHLORINE DIOXIDE O O

chlorine dioxide

Chlorine dioxide has the functions of sterilization, bleaching, deodorization, disinfection and freshness maintenance.

The mechanism of action is mainly oxidation, the electron structure of the chlorine dioxide molecule is unsaturated, there are 19 electrons in the
outer layer, it has a strong oxidizing power and is mainly used for atomic groups rich in electrons (or electron donors). Thiol enzymes and sulfides,
chlorides) achieve the purpose by forcibly looting electrons, inactivating and changing properties.

1. Sterilization mechanism
Chlorine dioxide has a strong ability to adsorb and penetrate cell walls, and release oxygen to oxidize thiol-containing enzymes in the cell,
Exerting a bactericidal effect.

2. Bleaching effect
The bleaching of chlorine dioxide is the release of atomic oxygen and the formation of hypochlorite, which degrades the pigment. When used as a
bleach instead of chlorine, chlorate, etc., it can prevent and avoid the oxidation of the fiber and reduce the strength of the fiber, so the effect is

more comprehensive.

3. Deodorizing effect

This is because deodorization of chlorine dioxide can be dehydrated with odorous substances (e.g. H2S, -SOH, -NH2, etc.) and quickly oxidize and
convert odorous substances to other substances. It can also prevent methionine from decomposing into ethylene, and it can destroy the formed
ethylene, which can delay food decay without destroying food structures, react with fatty acids, and kill microorganisms.
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Six-month low level chlorine dioxide gas inhalation toxicity study
with two-week recovery period in rats

doi:10.1186/1745-6673-7-2
Journal of Occupational Medicine and Toxicology 2012 7:2.

Vﬂ!wmw--@m!*r!wnmm-how R
— Comdnd - -

Background : Chlorine dioxide (CD) gas has a potent antimicrobial activity at extremely low concentration and open date L3 L (=0 e Sovele
may serve as a new tool for infection control occupationally as well as publicly. However, it remains unknown
whether the chronic exposure of CD gas concentration effective against microbes is safe. Therefore, long-term, low
concentration CD gas inhalation toxicity was studied in rats as a six-month continuous whole-body exposure
followed by a two-week recovery period, so as to prove that the CD gas exposed up to 0.1 ppm (volume ratio) is
judged as safe on the basis of a battery of toxicological examinations. Doy I ’ £ 02 ~ (LY

Methods : CD gas at 0.05 ppm or 0.1 ppm for 24 hours/day and 7 days/week was exposed to rats for 6 months
under an unrestrained condition with free access to chow and water in a chamber so as to simulate the ordinary
lifestyle in human. The control animals were exposed to air only. During the study period, the body weight as well Table 2 Wochermistry Valves of fats Expored ta CD gas for 6 Mamthe

as the food and water consumptions were recorded. After the 6-month exposure and the 2-week recovery period, jreecs N T 1 R T
animals were sacrificed and a battery of toxicological examinations, including biochemistry, hematology, necropsy, T 7
organ weights and histopathology, were performed.

Results : Well regulated levels of CD gas were exposed throughout the chamber over the entire study period. No
CD gas-related toxicity sign was observed during the whole study period. No significant difference was observed in
body weight gain, food and water consumptions, and relative organ weight. In biochemistry and hematology
examinations, changes did not appear to be related to CD gas toxicity. In necropsy and histopathology, no CD :
gas-related toxicity was observed even in expected target respiratory organs. W Onsom 0

Conclusions : CD gas up to 0.1 ppm, exceeding the level effective against microbes, exposed to whole body in o3
rats continuously for six months was not toxic, under a condition simulating the conventional lifestyle in human.

Table 3 Nematology and BALF Vakses of Rats Baposed 3 CD Gas for 6 Manthe
Cevas Cawel Lowe s

Arwyre e Pervae Ve Pervae Mt g
St Coll Conms
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Protective effect of low-concentration chlorine dioxide gas

against influenza A virus infection

DOI 10.1099/vir.0.83393-0
Journal of General Virology (2008), 89, 60 — 67

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 (ClO2) 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 LD50) and ClO2 gas (0.03 p.p.m.) simultaneously for 15 min.

Three days after exposure, pulmonary virus titre (TCID50) was 102.6 & 1.5 in five mice treated with
Cl02, whilst it was 106.7 £ 0.2 in five mice that had not been treated (P50.003). Cumulative

mortality after 16 days was 0/10 mice treated with CIO2 and 7/10 mice that had not been treated
(P50.002). In in vitro experiments, ClO2 denatured viral envelope proteins (haemagglutinin and
neuraminidase) that are indispensable for infectivity of the virus, and abolished infectivity.

Taken together, we conclude that ClO2 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. ClO2 gas could therefore be useful as a preventive means
against influenza in places of human activity without necessitating evacuation.
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Disinfection effect of chlorine dioxide on air quality control

in Armed Forces General Hospital of Taiwan

Nature and Science, 5(4), 2007, Kuen Song Lin, Ming June Hsieh, Ming Jer Liou, Sheau Long Lee,
Cheng-Kuo Lai. Disinfection effect of chlorine dioxide on air quality control in Armed Forces
General Hospital of Taiwan

Abstract: Under the increasing threat of various global infectious diseases, the importance of epidemic prevention
and air quality control in hospital is accented. Four disinfectants were prepared and tested to verify the disinfection
effect of air environment in Taoyuan Armed Forces General Hospital (TAFGH). STB bleach powder (1417 ppm), Type
82 disinfectant (4877 ppm), NaOCI bleacher (1386 ppm) and chlorine dioxide disinfectant (193 ppm) were all capable
to sterilize medical disposal of 3.2 X 105 CFU/mL with disinfection efficiency higher than 99.9% were observed from

the environmental specimen and disinfection tests in the physician out-patient department. Before sterilization, the
average residual colony was 180 per handset, which were higher than the value of 15 on door knob. After spraying 1
mL of 200 ppm chloride dioxide solution twice onto the surfaces of different objects using the hand-held sprayer,
the comparison for average disinfection efficiencies of the samples was door knob (100%) = handset of telephone
(100%) > chair cushion (90.3%) > floor (20.5%) in series. In addition, the background data of biological aerosols also
revealed that the comparison of average space colony numbers was semi-closed out-patient area in the physician
department (318 CFU/m3) > semi-closed out-patient area in the surgical department (183 CFU/m3) > open-space
emergency ward (58 CFU/m3) in series. After using ultrasonic aerosol and handheld sprayer ways to sprinkle the
chlorine dioxide solution into hospital spaces for 30 minutes, the average colony number in the physician out-
patient area decreased from 421 to 21 CFU/m3, approaching to a disinfection efficiency of 95.0 %. The disinfection
efficiency of chlorine dioxide in gas or solution phase is notably affirmative and available for the infection control of
hospital. [Nature and Science. 2007;5(4):94-99].
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Antiviral Effect of Chlorine Dioxide against Influenza Virus
and Its Application for Infection Control

Takanori Miura and Takashi Shibata
The Open Antimicrobial Agents Journal, 201,2, 71-8 7 Table 4.
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Abstract: Influenza is respiratory tract infection, causing pandemic outbreaks. Spanish flu(A/H1N), a pandemic T ke e
occurred between 1918and 1919, tolled patients fatalities of 500 million and 50 million, respectively. Recently,
human infection with highly pathogenic avian influenza A/H5N1 and swine influenza [Pandemic (H1N) 2009] was ! -
reported. Oaven " 510

L) N
Because of the population explosion and busy global aircraft traffics, Pandemic (H1N) 2009 is rapidly spreading ; r
world- wide. In addition, it is seriously concerned that H5N1 influenza pandemic would emerge in the very near o ‘ S
future. The pandemic will cause the freeze of social activity and the crisis of business continuity, having a serious - [

impact on the global economy consequently. It is fervently desired the efficient methods of infection control against
influenza pandemic be developed.
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H. Morino, T.Fukuda, T.Miura and T.Shibata
The Society for Applied Microbiology: Letters in applied Microbiology 53 , 628-634
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CHLORINE DIOXIDE(CLOZ2)

Where is it Used? How does it Work?
GENERAL

Chlorine dioxide (CIO2) is a yellow-green gas with an odor similar to chlorine with excellent distribution, penetration and sterilization
abilities due to its gaseous nature. Although chlorine dioxide has chlorine in its name, its properties are very different, much like
carbon dioxide is different than elemental carbon. Chlorine dioxide has been recognized as a disinfectant since the early 1900s and
has been approved by the US Environmental Protection Agency (EPA) and the US Food and Drug Administration (FDA) for many
applications. It has been demonstrated effective as a broad spectrum, anti-inflammatory, bactericidal, fungicidal, and virucidal agent,
as well as a deodorizer, and also albe to inactivate beta-lactams and destroy both pinworms and their eggs

MOLECULAR SIZE MATTERS

As can be seen in the chart above, the size of a chlorine dioxide gas molecule is 0.124 nm, much smaller than microorganisms and
viruses, allowing the gas to easily penetrate into any areas where these microorganisms might be concealed.

CHEMICAL PROPERTIES

Although chlorine dioxide has "chlorine" in its name, its chemistry is radically different from that of chlorine. When reacting with
other substances, it is weaker and more selective, allowing it to be a more efficient and effective sterilizer. For example, it does not
react with ammonia or most organic compounds. Chlorine dioxide oxidizes products rather than chlorinating them, so unlike
chlorine, chlorine dioxide will not produce environmentally undesirable organic compounds containing chlorine. Chlorine dioxide is
also a visible yellow-green gas allowing it to be measured in real-time with photometric devices.
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INACTIVATION OF SPORES VS. BACTERIA

The difference between spore and bacterial inactivation is the same as the difference between sterilization and disinfection. For a chemical agent
to be classified as a sterilant, it must be demonstrated to be effective at inactivating spores. Spores are among the hardest organisms to kill and
for this reason sterilizing agents are considered the most rigorous decontaminating agents and offer complete kill of all antimicrobial life.
Disinfection, on the other hand, does not require the complete inactivation of spores or all microbial life and is normally validated against a few
vegetative bacteria species. For this reason, disinfecting agents are less rigorous decontaminating agents and are not as effective as sterilizing
agents.

"Bacterial endospores are one of the most persistent forms of microbial life and typically require aggressive inactivation procedures. Vegetative
bacteria are generally much more easily inactivated than are bacterial endospores. This is primarily because the sensitive areas of bacteria are
easily contacted by chemosterilizing agents. The spore, however, has a more complex structure than the vegetative bacterial cell. Its sensitive

material is contained within a core and that core is surrounded by a cortex and spore coats. These coats tend to act as a permeability barrier to

the entry of chlorine dioxide and other compounds" (Knapp, 2000).

ENVIRONMENTAL IMPACT

Chlorine dioxide's special properties make it an ideal choice to meet the challenges of today's environmentally concerned world and is an
environmentally preferred alternative to elemental chlorine. When chlorine reacts with organic matter, undesirable pollutants such as dioxins and
bio-accumulative toxic substances are produced. Thus, the EPA supports the replacement of chlorine with chlorine dioxide because it eliminates
the production of these pollutants. It is a perfect replacement for chlorine, providing all of chlorine's benefits without any of its weaknesses and

detriments. Most importantly, chlorine dioxide does not chlorinate organic material, eliminating the formation of trihalomethanes (THMs),
haloacetic acids (HAAs) and other chlorinated organic compounds. This is particularly important in the primary use for chlorine dioxide, which is

water disinfection. Other properties of chlorine dioxide make it more effective than chlorine, requiring a lower dose and resulting in a lower
environmental impact.

USES

Chlorine dioxide is widely used as an antimicrobial and as an oxidizing agent in drinking water, poultry process water, swimming pools, and
mouthwash preparations. It is used to sanitize fruit and vegetables and also equipment for food and beverage processing and widely used in life
science research laboratories. It is also employed in the health care industry to decontaminate rooms, passthroughs, isolators and also as a
sterilant for product and component sterilization. It is also extensively used to bleach, deodorize, and detoxify a wide variety of materials,
including cellulose, paper-pulp, flour, leather, fats and oils, and textiles. Approximately 4 to 5 million pounds are used daily.
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ANTIMICROBIAL PROPERTIES / MODE OF ACTION

Chlorine dioxide(ClO2) acts as an oxidizing agent and reacts with several celluar constituents, including the cell membrane of
mircobes. By "stealing" electrons from them(oxidation), it breaks their molecular bonds, resulting in the death of the organism by
the breakup of the cell. By altering the proteins involved in the structure of microorganisms, their enzymatic function is broken
and causes very rapid bacterial kills. This oxidative attack on many proteins simultaneously is behind the potency of chlorine
dioxide and also prevents microorganisms from mutating to a resistant form. Because of the selective reactivity of chlorine dioxide,
its antimicrobial action is retained longer in the presence of organic matter than most other decontaminating agents.

WATER SOLUBILITY

Unlike many decontaminating agents, chlorine dioxide has the unique ability to retain its sterilization capacity in water. In order to
maximize process reproducibility and minimize materials effects when using the chlorine dioxide gas it is best to avoid pools or
puddles of water. However, if small amounts of water are present the efficacy of chlorine dioxide is not affected. The reason that

small amounts of water will not impact sterilization efficacy is that chlorine dioxide is readily soluble in water. The partition
coefficient (CCIO2(H20)/CClO2(air)) of chlorine dioxide at 22°C and 101 kPa is about 38 (Masschelein). And provided that the
quantity of water is small the gas concentration in the water reaches equilibrium quickly.



How to use PUREQO2STiCK

@ Take out the product, lay it horizontally on the left and right side,
and bend the ampule in the center part until it "sounds".
@ After rocking the stick a few times up and down, if the stick turns
yellow, put it in the desired place.

- After about 3 to 4 weeks, replace the stick when it turns white.

TEL : 82 31 1833-9947
H.P : 82-10-4236-4560
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Chlorine dioxide is
globally recognized for its safety.

WHO(World Health Organization)
Grade A1, the safest grade of plant additives

FDA(United States Food and Drug Administration)
NO. 10049-04-4, Permitted to disinfect food additive, medical use, medical
device

NASA(National Aeronautics and Space Administration)
Space shuttle inside and space food to fully sterilize

EU(European Union)
Recommendation to member countries as disinfectant for drinking water

KFDA(Korea Food and Drug Administration)
The purpose of sterilization of food such as fruits and vegetables
Notice No. 2007-74 /No. 2009-66




Product Name
Category
Volume / Size
Shelf Life

Period of use

Proper use space

Consumer price

PRODUCT PHOTO

PUREO2STiCK

Disinfectant, Deodorant

10ml / 6inch(159)

2 years from date of manufacture
About 3~4week

About 3.3~6.6m2 per Stick

$17.00
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OTC Drug
(HUMAN)
Registered

Certificate of Establishment and
Product Listing Registration

Awarded to

PURE 02

F334. 45, Jojeong-daero, Hanam-si, Gyeonggi-do, Republic of Korea

FDA Registration DUNS Number : 695881145

This is to certify that the OTC drug establishment of PURE O2 and their product listing has
been registered with FDA. It has giving the permission to start marketing in the United States
of America. (HUMAN OTC DRUG)

NDC Number Product Name
75124-0001-1 PURE O2-S F
75124-0002-1 PURE 02 Pack-Solid
75124-0003-1 PURE 02 STICK

TS0 —EASYSTICK
75124-0005-1 Doctor Guard Stick
75124-0006-1 V Doctor pure chlorine dioxide
75124-0007-1 PURE 02§
75124-0008-1 ISTICK
75124-0009-1 NARYN CARE Stick
75124-0010-1 QVE-S

This certificate does not represent or endorse any person or company other than
the owner of the specified certificate. Issued for the purpose of verifving
corporate and product registration. This certificate indicates that the U.S. Food
and Drug Administration has registered and approved the registration of the
certificate holder or facility. The U.S. Food and Drug Administration is not
responsible for any personal or organizational issues related to the above. The
U.S. Food and Drug Administration does not issue a separate OTC registration
certificate. and a certificate for company registration and item registration
verification is issued by PURE O2.

https://www.accessdata.fda.gov/scripts/cder/ndc/index.cfin

Verification of Conformity

ICR Polska/VC/S200809
Name and address Pure 02
of the Applicant: F334, 45, Jojeong-daero, Hanam-si, Gyeonggi-do, Republic of Korea
Name and address Pure 02
of the Manufacturer: F334, 45, Jojeong-daero, Hanam-si, Gyeonggi-do, Republic of Korea
Product name: Antibacterial STICK {Disinfectant)
Product types: PURE 02 STICK
Product trademark: Pure 02

The verification of the product has been performed on provided product technical files and conformity
demonstrated by test reports within below scope:

Test rep&;:' Test name: Test performed by:
200100475 Chiorine Dioxide Gas effectiveness on Disinfectant ChonBuk National University
and Spray Sterilizer Research Institute for Common
| Infectious Diseases
KR-2007-024-PURDI-C | Virucidal Activity Test for sterilization and KR Biotech Co,, Ltd
disinfectant of the product
CT18-036387 The deodorization test method (Open pace ‘ Korea éor;i;‘m;t; Laboratories
condition) | (KCL)
M287-20-01301 Antimicrooial activity of antimicrobial agents under | FITI Testing & Research Institute

dynamic contact conditions (moedified ASTM E2149
- 13a) CFU/mL % reduction of bacteria

O

Issue date: 31.08.2020
Expiration date: 30.08.2025

The verification has been carried out in accordance with individual rules and conditions agreed with the applicant.

Rermarks
This document reders 10 the above mentioned peoduct and Its conformity in regards of above mentioned standard(s) was peoven on test sample.
This document was issued en voluntary basis and does not imply meeting relovant legal requirements.

marking remarks
mark is rOL sanctioned by the folowing verification of conformity
mark given here as reference, can be only use by the manufacturer after

spplyng all essentiad rogurements from selevant drectives @
doasmont status can be search: hittgs /icent Krpoiska comy — _
CERTIFIED 0 0]
=2
ICR Polska Co. Ltd Director: Rafat Kalinowski

www.icrpolska.com
crpolsa@icrqa.com Warsaw, 31.08.2020
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has been approved by NTREECERT Co., Ltd. to the following
environmental management system standards :

ISO 14001:2015

The scope of environmental management system is applicable to :
Design, Development and Manufacture of Sterilized Water(Pure
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ISO 9001:2015
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SGS

Test Report no. resoto1/Lr-cTsAYAA0-59401 Issued Date : 2020. 11. 02 Page 10f4

PURE 02

F334, 45 Jojeong-daero
Hanam-si, Gyeonggi-do

Korea

The ing p bmitted and identified by/on behalf of the client as:-
SGS File No. : AYAA20-59401

Product Name : PURE 02 STICK

Item No./Part No. : NA

Received Date : 2020. 10. 28

Test Period :2020.10.28 to 2020. 11.02

Test Results : For further details, please refer to following page(s)

SGS Korea Co., Ltd.

oM

Tommy Oh / Chemical Lab Mgr

Mmcomm-umwmummmmnmmmamu-

mmmm»mwcmm:wm Attontion Is drawn to the

Megtio issues dofined theroin. mmmmmm-mmmnmmemmmm-mcw-nmnpmmm
mmacm-mlmm-mwuhmhmnummm-mm exonerate ©a trom
und-lh-mﬂmmmMmmmhwﬂll‘-ﬂnuﬁmmlmnmpmm.wmmcmAny\n-l.mmud
the content or appearance of this document is unlawlul and offenders may be prosecuted 1o the fullest extent of the law. Unless otherwise stated the results

SGS Korea Co.Ltd. | 1482 (0)31 4508 000 1482 (0)

SGS

Test Report no. resototiLr-cTsavaa20-59401 Issued Date : 2020. 11. 02 Page 2 of 4

Sample No. : AYAA20-59401.001

Sample Description : PURE 02 STICK

Item No./Part No. : N/A

Materials : N/A

Heavy Metals
Test Items Unit Test Method MDL Results
Cadmium (Cd) mglkg With reference to IEC 62321-5 : 2013, by 05 N.D.

ICP-OES
Lead (Pb) mg/kg With reference to IEC 62321-5 : 2013, by 5 N.D.
ICP-OES
Mercury (Hg) mg/kg With reference to IEC 62321-4 : 2013+A1 : 2017, 2 N.D.
by ICP-OES
Hexavalent Chromium (Cr VI)* mglkg With reference to IEC 62321-7-2 : 2017, by 8 N.D.
UV-Vis and/or with reference to IEC 62321-5 :
2013, by ICP-OES

Flame Retardants-PBBs/PBDEs
Test Items Unit Test Method MDL Results
Monobromobipheny! mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Dibromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Tribromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Tetrabromobipheny! mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Pentabromobipheny! mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Hexabromobiphenyl mgl/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
b i mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Octabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Nonabromobiphenyl mgl/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Decabromobiphenyl mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Monobromodipheny! ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Di i ether mgl/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Hexabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Heptabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Octabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Nonabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.
Decabromodiphenyl ether mg/kg With reference to IEC 62321-6 : 2015, by GC-MS 5 N.D.

This document is issued by the Company subject to s General Conditions of Service printed overieal, available on request o accessible at
and, for electronic format documents, subject to Torms and Conditions for Electronic Documents at Attontion s drawn to the
Kkaiie. ot oty ducinlicalon sl frtciction, \asias eined Whiren. Ky VAN 88 1. el | WVIRGH' ok OSSR MRS BUISAN SRS 86 Compias Sndings ¥ Wk time
of its intervention only and within the limits of Client's instructions, If any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from

exercising all their rights and obligations under the transaction documents. This document cannot be reproduced except In full, without prior written approval of the Company. Any unauthorized
ateration, or faisification of the content or appearance of this document Is unlawful and offenders may bo prosecuted to the fullest extent of the law. Unless othorwise stated the rosults
‘shown in this test report refer only to the sample(s).
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CERTIFICATE OF PATENT

Patent Number

10-2298630

10-2020-0037955

Application Number
Filing Date 2020. 03. 30.
Registration 2021. 08. 31.

Title of the Invention

POWDER AND LIQUID REACTION TYPE STERILIZING GAS DIFFUSING STICK

Patentee

Patentees are filled out in a registration page.

Inventor

Inventors are filled out in a registration page.

This is to certify that, in accordance with the Patent Act,

a patent for the invention has been registered at the Korean Intellectual

Property Office.

o
2021. 09. 02. B

COMMISSIONER,
KOREAN INTELLECTUAL PROPERTY OF|
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Korean Intellectual
Property Office

Check your current

Ir. registration with QR code
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GIC

Management System Certification Body No.MSCB-108

CERTIFICATE

No. 21-B-0260 Rev.0

This is to certify that the Medical Devices-Quality Management Systems of

Pureo2 Co.

#F334, F335, 45, Jojeong-daero, Hanam-si,
Gyeonggi-do, Republic of Korea

Company Reg. No.: 734-23-00515

has documented and implemented system in compliance with the requirements of

ISO 13485:2016
Medical Devices-Quality Management Systems
for

Development, Manufacture and Sales of Disinfectant

The certificate is issued on the basis of the results mentioned in the pertinent audit report.
Validity of the certificate is conditionally limited by positive results of surveillance audits,
which the certified company is committed to undergo.

This certificate can be invalid if the certificate holder does not fulfill the conditions set out in
the certification agreement.

Cmi

Initial issue date: Sep. 24. 2021
IAS Expire date: Sep. 23.2024
ACCREDITE /7/2 7€ /@Z/g
G l C o a Tyrone Dyse

P —
CHITION ARRANC

Head of Certification Body

1S0 13485 CERTIFIED

904 E. Windsor Road #102, Glendale, CA 91205, U.S.A.
http://www.gicert.org/
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killing efficacy of 99.99% or more.

The SARS-CoV-2 (Severe acute respiratory syndrome-related coronavirus) virus reduction

rate (virucidal rate) for PURE 02 Co. disinfectant (PURE O2 (Chlorine D
under guideline test conditions was 4.00 after 30 seconds of sample treatment,
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CERTIFICATE OF VIRUCIDAL EFFICACY TEST

Assignment Orderin;
i 200100475 | i * % % * Inc.
Number ) company
Assignment | Efficacy assessment for SARS-CoV-2(causes Coronal9) by gas—generating
Subject composition type disinfectant and spray type disinfectant.
Assignment Total research
g 2020-04-20 ~ 2020-10-20
Term budget
Name Location Representative
Chonbuk National ]
Host University | . B, o T
izati . . eonju o, Jae Youn
Organization Industry-University 5
Cooperation Foundation
Name Department Position/Major
Chonbuk Veterinary Research
Host Kedsanch Lyoo, Kwang Soo Nat:)‘;zzl%zg’:gz;‘sw Kl Director/Veterinary
Director Research Virology
Institute(KoZRI)
Contact E-mail
@jbnu.ac.kr
Research
. Total 3 people
participants

The result report of the 2020 research project is submitted as attached

July 15,2020
Chonbuk National University/Korea Zoonosis Research |
Principle Investigation Lyoo,Kwang Soo

Model name : ProVtect Zone Defence(Gas-generating Compositions)

1. Test Objective

Virus inactivation efficacy for substances developed by ##%#* Inc. was evaluated by in-vitro.
2. Test Method

@ Test virus
- SARS-CoV-2(causes COVID-19)

@ Cultured cells
- Vero E6 cell

@ Candidate Substance

- 1 type of raw material for gas—generating compositions provided by wwww Inc.

@  Experiment method

- SARS-CoV-2 is placed in the chamber as shown in the figure below, and the gas generating

compositions provided by IGNAL Inc. is placed for 2 , 4 hours each to allow the virus to contact with
the generated gas.

- As a control virus, apply SARS-CoV-2 to the chamber under the same conditions without
disinfectants left for 2, 4 hours each.

® Virus quantitative analysis

- Dilute the gas—generating composition reacted virus and controlled virus to 10™1, 1072

« 1073,
10”4, 10”5 using DMEM.

- Inoculate diluted virus after culturing 60-70% Vero cell per a well of 96-well plate
- Daily observation of the cytopathic effect of SARS-CoV-2 every day for 4 days.



3. Research Results

A. Virus removal efficiency confirmation test result
1) Effect of cell denaturalization by SARS-CoV-2 in Vero E8 cells

Normal cell cytopathic effect of cells by viral infection

2) SARS-CoV-2 inactivation efficacy

3rd test
Reaction time 10g10TCIDso/me Vin.;sm?:é:;i(\;:;ion
2-hour reaction 1.67 >99.99
4-hour reaction <15 >99.99
Control virus 6.5
Average >99.99

% We confirmed that the inactivation efficacy performance test using SARS-CoV-2
and 3 times repeated tests for the candidate substance developed by sx%+ Inc.
resulted 99.99% virus inactivation efficacy against the virus.

This research project was carried out in Chonbuk National University biosafty level
3(BL-3) facility.

- _lst test
Reaction time l0g10TCIDso/m2 V"‘;Sm‘g:g;‘(;;“’”
2-hour reaction 1.83 >99.99
4-hour reaction <15 >99.99
Control 6.5
Average >99.99
- 2nd test
Reaction time 10g10TCIDso/me Viru;ﬁi(r:‘naag;i(\iz;ion
2-hour reaction 2.00 >99.99
4-hour reaction <15 >99.99
Control virus 6.5
Average >99.99
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PURE O2 stick temperature test
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