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aqueous solution of sodium chlorite with either chlorine gas.
FI* & §F @I & Pespin ik

aqueous solution of sodium chlorite with a mixture of
sodium hypochlorite and hydrochloric acid.
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aqueous solution of sodium chlorate with hydrogen peroxide
in the presence of sulfuric acid.
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aqueous solution of sodium chlorite chloride by electrolysis.
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ACIDIFIED SODIUM CHLORITE (ASC)
Chemical and Technical Assessment

Prepared by Madduri V. Rao, Ph.D. for the 68" JECFA

1. Summary

At the 68th meeting of JECFA, the safety of acidified sodium chlorite (ASC) for use as a surface-
treatment antimicrobial agent was evaluated. This Chemical and Technical Assessment summarizes data
and information on the acidified sodium chlorite as submitted to the 68" JECFA by Ecolab Inc., USA, in
the dossier dated December 2006.

ASC possesses antimicrobial properties and is intended for use primarily as a spray or a dipping solution
for poultry, meats, vegetables, fruits and sea foods, It is also used in poultry chilling water. ASC is
produced by the addition of a food-grade acid (e.g., citric acid, phosphoric acid, hydrochlaric acid, malic
acid, or sodium hydrogen sulfate) to an aqueous solution of sodium chlorite (NaClO,). Combining the
acid with sodium chlorite solution results in conversion of chlorite to metastable chlorous acid (HC1O,),
which can subsequently form a mixture with chlorite (C10O,), chlorine dioxide (C10,) and chloride (CI°).
The reaction, therefore, generates an oxidative solution with oxy-chlorine species with antimicrobial
properties. ASC 1s intended for use as a part of an integrated approach designed to control microbial
loads on food stuffs. ASC solution acts to reduce the number of pathogens (e.g., Escherichia coli, E. coli
O157:H7, Salmonella spp., Campylobacter spp., and Listeria monocytogenes), as well as to a somewhat
lesser extent, spoilage bacteria found on the surface of foods during processing. The solution 1s applied
onto the surface of different types of fresh and processed foods at a concentration range of 50 to 1200
mg/l. Fresh and processed fruits and vegetables are subjected to a water rinse after ASC application
followed 24-hour withholding time (for cut produce only). Treatment of whole or parts of poultry carcass,
sausages or deli meats is carried out by spraying or dipping prior to or after chilling. ASC is also used to
treat pre-chilling and chilling water at relatively low levels (i.e., 50 to 150 mg/l) into which poultry
carcasses are submerged. Poultry and meat products are not subjected to rinse subsequent to treatment.
Sodium chlorite used in the preparation of ASC has not previously been evaluated by the Committee.
Among the acids mentioned above that may be used in the preparation of ASC, sodium hydrogen sulfate
has not been evaluated by the Committee.
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This report contains the collective views of an intemational group of experts and does not
necessarily represent the decisions or the stated policy of the United Nations Environment
Pry the I | Labour Orrganization, or the Waorld Health Organization.
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CHLORINE DIOXIDE (GAS)

Please note that the layout and pagination of this pdf file are not necessarlly identical to
those of the pinted CICAD

First drafi prepared by
D Stuart Dobson, Instinnte of Ternesrial Ecology, Huntingdon, United Kingdom, and
Mr Richard Cary. Health and Safety Executive, Liverpool, United Kingdom

Published under the joint sponsorship of the United Nations Environment Programme, the
International Labour Organization, and the World Health Organization, and produced within the
i rk of the Inter-Organization Prog for the Sound Management of Chemicals.

‘World Health Organization
Geneva, 2002

The chemical structure of chlonne dioxide 15
shown below:

0=Cl=08

The conversion factor for chlorine doxide i anr at

20 °C and 101.3 kPais | ppm = 2.8 mg/m’.

Additional physical/chemical properties are
presented on the International Chemical Safety Card
(ICSC 0127) reproduced in this document.

Al room temperature and pressure, the natural forn
of chlorine dioxide is a gas that is unstable, highly
reactive (an oxudizing agent), and explosive. Conse-
quently, very few toxicological studies are available that
relaie to the gaseous form. Some studies have been
conducted via the oral route using aqueous solutions of
chlonne di.uﬁj]:.'. Several of these studies were con-
ducted using “stabilized aguecus chlorine dioxide,™
sometimes by mantaining a constani pH using sodium
carbonate and sodium hydrogen carbonate. However, it
15 recognized that this would effectively lead to the
formation of aquesus sodinm chlonte (which can
subsequently generate chlonine dioxide by acid dis-
placement). These studies are felt to be less relevani
than those using stabilized mu:uutj'hluﬁnn dioxide and
are not summarized n this review. The reasons for this
are that chlornne dioxide dissolves discretely in water
(i.e. it does not dissociate into ions), forming a solution
of around pH 5 or less, whereas an aqueous solution of
sodium chlonie has a different, wonized composition and
a pH of approximately 8. The explosive nature of this
substance has limited the concentration of chlorine
dioxide in agueous solutions o a maximum of about 1%
L
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Pros and Cons: Chlorine Dioxide

—More effective against a broader range of microbes than chlorine
—No issue with chlorinated by-products

—Controls taste and odor,

—Relatively unaffected by pH

—May better against protozoa-associated legionella

- Cons

—Relatively expensive, on-site generation, safety concerns (explosive
gas), greater skill level to operate

—By-products (chlorate and chlorite [1 mg/L MCL]); Maximum Residual
Disinfectant Level (MRDL) of 0.8 mg CIO,/L; chlorinated by-products if
not well controlled

—May take time for legionella levels to drop
—May be challenge to maintain desired residual (0.3-0.5 mg/L)

F —Odor, corrosion, damage to polyethylene pipes
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Abstract

In this study, a chlorine dioxide solution (UC-1) composed of chlorine dioxide
was produced using an electrolytic method and subsequently purified using a
membrane. UC-1 was determined to contain 2000 ppm of gaseous chlorine
dioxide in water. The eficacy and safety of UC-1 were evaluated. The
antimicrobial activity was more than 982% reduction when UC-1
concentrations were 5 and 20 ppm for bacteria and fungi, respectively. The
half maximal inhibitory concentrations (ICsp) of HiN1, influenza virus
BMWI71718/04, and EVT71 were B4 .65 + 0.64, 5?5.91 +11.61, and 46.30 £+ 1.97
ppm, respectively. A 3-(4 5-Dimethylthiazol-2-yl}-2 5-diphenyltetrazolium
bromide (MTT) test revealed that the cell viability of mouse lung fibroblast
L5929 cells was 93.7% ata 200 ppm UC-1 concentration that is over that
anticipated in routine use. Moreover, 50 ppm UC-1 showed no significant
symptoms in a rabbit ocular irritation test. In an inhalation toxicity test,
treatment with 20 ppm UC-1 for 24 h showed no abnormality and no mortality
in clinical symptoms and normal functioning of the lung and other argans. A
Cl07 concentration of up to 40 ppm in drinking water did not show any toxicity
in a subchronic oral toxicity test. Herein, UC-1 showed favorable disinfection
Ectlil\.r_il_ty tand a higher safety profile tendency than in previous reports. View
ull-Tex

Keywards: chlorine dioxide (PubChem CID: 24870); antimicrobial efficacy;
antiviral assay; inhalation toxicity; subchronic oral toxicity
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“Decontanmnation and reprocessing of medical devices for health-care facilities™.

2016. WHO Library Catalogung-in-Publication Data, Chapter 6. Page 70-77.
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= FINAL REPORT Report No.: 255323T01-01-R01

RESULTS

The present study aimed to investigate the intracutancous irritation response to the test
article “Qoxi Plus Antibacterial Solution for Skin and Mucosal Wound Debridement™
extracts (polar and non-polar groups) in New Zealand White rabbits. The results showed
that there were no significant clinical signs and gross findings in either the control or
treatment sites (Table 1. Figure 1 to 3 and Appendix 1). and no mortality ocewred in any
of the test animals. The final test sample score in both the polar and non-polar groups
were 0 (Non-irritant). Therefore, intradermal injection of the polar and non-polar test

article extracts did not cause intracutaneous irritation in New Zealand White rabbits.

CONCLUSION
The study results showed that intradermal mjection of test article extracts mduced
neither observable clinical signs nor dermal gross changes on New Zealand White rabbits
at any time point. Therefore, the intradermal injection of “Qoxi Plus Antibacterial
Solution for Skin and Mucosal Wound Debridement™ extracts (polar and non-polar

groups) did not cause observable irritation in rabbits.
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FINAL REPORT Report No.: 258323T01-02-R01

RESULTS
The historical positive control was conducted with DNCB and showed a normal skin
sensitization reaction (Figure 1-3) compared with negative control group. indicating that
this test avoids the possibility of false-negative reaction.
The skin reaction was shown in Table 1. No visible skin reaction was observed in 5
control animals and 10 test animals treated with both polar and non-polar extracts at 24 and
48-hour after challenge phase. The skin images were shown in Figure 1-1 and Figure 1-2

and the individual erythema scores were recorded in Appendix 1-1 and Appendix 1-2.

CONCLUSION
The present study was performed in compliance with ISO 1099310 : 2021 to evaluate
the possibility of delayed hypersensitivity after topical applications of test article extracts
(polar and non-polar) on the skin of guinea pigs. Twenty-four and forty-eight hours after
challenge phase. neither the control nor the treatment group showed visible changes of skin
response on the treated areas. The results indicated that the test article “Qoxi Plus
Antibacterial Solution for Skin and Mucosal Wound Debridement™ extracts (polar and non-

polar) did not cause delayed hypersensitivity in the tested guinea pigs.
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RESULTS

The study aimed to evaluate the potential acute systemic toxicity of the test article “Qoxi
Plus Antibacterial Solution for Skin and Mucesal Wound Debridement” extracts in mice.
In the control group, animals were injected intravenously with polar centrol vehicle saline
and injected intraperitoneally with non-polar control vehicle cottonseed oil at a dose of 50
mlkg In the treatment group. animals were imjected with polar fest article extract
intravenously and non-polar test article extract intraperitoneally at the same dose. After
injection, the biological responses at 4. 24, 48 and 72 hours were recorded and evaluated.
The treatment group showed no significantly greater biological reactivity than the control
group (Table 1 and Table 2) and no body weight loss in any of the treatment animals
(Appendix 3). indicating that the test article met the requirements of the acute systemic
toxicity study.

The results showed that there were no significant clinical signs and gross findings in
either the control or treatment groups. Therefore. the test article extracts did not cause any
toxic reactions or death in the mice.

CONCLUSION

The present study was performed in compliance with ISO 10993-11:2017 guideline for
acute systemic toxicity study. All treatment and control animals remained in overall good
health over the course of the study. and none of the animals treated with the test article
extracts exhibited significantly greater reactions than those m the control animals. All
animals survived to their scheduled time point. and there was no significant difference in
the final body weights between the treatment group and the control group. In addition, final
‘body weight loss in the animals of the treatment and control groups were not greater than
10% of the original body weights. which all met the criteria showed in IS010993-11:2017.
Therefore, the fest arficle “Qox1 Plus Antibacterial Solution for Skin and Mucosal Wound
Debridement” extracts did not cause any toxicity reactions in this acute systemic toxicity
study.

Master Laboratory Co., Lid. -Toxicology and Preclinical Testing Center TEL: 886-2-25176117 Page Mo 1424
3F, Mo. 33, Xinta1 Rd, Zhubes City, Hanchu County 302006, Teivvan (ROC)

RESULTS
To evaluate the cytotoxicity of test article “Qoxi Plus Antibacterial Selution for Skin

and Mucosal Wound Debridement” extract, the test article extract was tested towards the

cell growih. morphology and viability. After cell exposure fo the extract for 24h. the

following items were evaluated:

1. Qualitative determination (Appendix 1. Figure 1)

The morphology of B. NC. PC. and Test article group 1 treated L9290 cells stained
with neutral red were observed after 3h under inverted microscope (100X). The
morphology of B and NC cells showed long spindle shape with obvious lamellipodia
and filopodia instead of lysed. rounded shape. and inhibited growth. However.
PC-treated cells showed a nearly complete rounded Iysed morphology: cell layers
were almost completely destroyed. and growth inhibition was observed. The result of
test sample showed the same long spindle shape as B and NC. According to the
results of microscopic assay, the percentages of rounded or Iysed cells of B. NC, PC
and Test article group 1 were evalvated at 0%, 0%. 100%. and 0% respectively.
Therefore, the cytotoxicity of B. NC. PC. and Test article group 1 was graded at 0. 0.
4, and 0 (Table 1).

[

Quantitative determination (Table 2)

The cell viability was evaluated after L9290 cells treated with B. NC, PC, and Test
article group 1. Test article group 2 for 24h through MTT cell proliferation/viability
assay. The absorbance of B, NC. PC, Test article group 1. and group 2 at 570 am
were 1.036=0037, 1.021=0026. 0.106=0021. 0.855=0.030 and 0.863=0.042

respectively: the cell viability represented 100%. 99%, 10%. 83% and 83%: the
mortality showed 0%, 1%, 90%. 17% and 17%.

Master Laboratory o, Ltd. -Toxicology and Preclinical Testing Center TEL: 886-2-25176117 PageNo1522
3, No. 33, Xintai Rd., Zhubei City, Hanchn County 302006, Teiwan (RO.C.)

RESULTS

1. Body temperature of rabbits before study day (Table 1-1, 1-2, 1-3)
The sham test measurements of each animal before the study day did not exceed
39.8°C and the difference between any one group of test rabbis did not exceed 1°C
and the elevation of body temperatures of the three rabbits were below 0.5°C.
indicating that the selected animals met the requirements states in paragraph 7.1

2. Control temperature (Table 2-1)
Control temperatures in three animals were 39.77°C. 39.70°C and 3949°C.
respectively. Those all not exceeded 39.80°C and the temperature difference between
those animals did not exceed 1°C. which met the criteria.

3. The elevation of body temperatures of the three rabbits were below 0.5°C (Table 2-2
(Animal ID 1001: -0.02°C, Animal ID 1002: -0.29°C and Animal ID 1003: -0.09°C)

4. Body temperatures after test article (Appendix 1)

CONCLUSION
The study was performed in compliance with USP 48/NF43:2025 <151 and ISO/TR
21582:2021 to evaluate the pyrogen limits of test article extracts in the New Zealand
White Rabbits by single dose (10 mVkg) injection in ear vein. The body temperatures of
rabbits were measured five times after the single dose intravenous injection. The response
of pyrogen study was negative: therefore. the test article “Qoxi Plus Antibacterial
Solution for Skin and Mucosal Wound Debridement ™ extracts under examination met the

requirements for the absence of pyrogens.

Master Laboratory Ca., Lid -Toxicelogy and Preclinical Testing Center TEL: 886-2-25176117 Paga No.L3/18
3E. No. 33, Xintai Rd., Zhmbei City, Heinchu County 302006, Tatwan (RO.C)
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Table 5. Comparison of total colony counts before and after water quality improvement in dental

clinics.

Before System Improvement

After System Improvement

Clinic Total Number of Total Number
Number  Sampling Time Colonies Sampling Time of Colonies
(CFU/mL) (CFU/mL)
1 2018/05/25 1400 2018/07/25 <5
2 2018/06/01 1300 2018/06/20 <5
3 2018/08/01 640 2018/08/08 <5
4 2018/08/07 1300 2018/08/27 <5
5 2018/09/10 510 2018/10/06 <5
6 2019/01/25 200 2019/04/12 <5
7.1 2019/07/22 380 2019/08/26 <5
7.2 2019/07/22 690 2019/08/21 <5
8 2019/07/22 430 2019/08/21 <5
9 2019/07/22 980 2019/08/21 <5
10 2019//07/29 890 2019/08/05 <5
11 2019/08/26 1300 2019/09/02 <5
12 2019/08/26 1500 2019/09/02 <5
13 2019/08/26 1400 2019/09/02 <5
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1. Formaldehyde Fumigation. (385 #JE %)

m as a fumigant date back to the

Formatdshyds 1880s (Lach, 1990)
2. Vaporized Hydrogen Peroxide, VHP. (i@ % 1t & % #. )

Hydrogen Peroxids

3. Gaseous Chlorine Dioxide. (f & =818 )

both chlorine dioxide gas and ozone gas have been
used effectively in fumigation applications (Pan et
al.,1992; Rastogi et al., 2009; Sy et al.,, 2005;
Wilson et al.,2005).

Chiovirme Dioxics
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