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O3zone as a viricidal agent
According to the WHO, ozone is one of the most effective products that can be used for disinfection and 
sterilization due to its high oxidizing power.

In this table below, you can see how ozone is effective for the elimination of any microorganisms including 
viruses, bacteria and germs, and is the one that needs the least concentration compared to the other 
disinfectants used.

Table 1 Summarizes the Ct values for the four main disinfectant, where
C = disinfectant concentration in mg/litre, and
t = the contact time in minutes required to inactivate a specified percentage of microorganisms.

Table 1. Summary of C.t values (mg/L. min)for 99% inactivation at 5C (Clark et al, 1993)

a Values for 99.9% inactivation at pH 6-9.
b 99% inactivation at pH 7 and 25°C.
c 90% inactivation at pH 7 and 25°C.

Organism Disinfectant

Free Chlorine, 
pH 6 to 7

Pre-formed 
chloramine, 
pH 8 to 9

Chlorine dioxide, 
pH 6 to 7

Ozone,
pH 6 to 7

E. coli 0.034-0.05 95-180 0.4-0.75 0.02

Polio virus 1 1.1-2.5 768-3740 0.2-6.7 0.1-0.2

Rotavirus 0.01-0.05 3806-6476 0.2-2.1 0.006-0.06

G. lamblia cysts 47->150 - - 0.5-0.6

G. muris cysts 30-630 - 7.2-18.5 1.8-2.0a

C. parvum 7200b 7200c 78b 5-10c

Before the COVID-19 pandemic, we did not have enough information on which disinfectant would be the most 
effective at neutralizing this virus since efforts were aimed at reducing its human-to-human transmission. 
However, the oxidative capacity of ozone superior to other disinfectants and its effectiveness towards 
different viruses and its oxidizing capacity on the lipid layer of the virus would be the best choice as a 
disinfectant system for that organism.
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Scientific Summary and Further Reading
Ozone has been given the GRAS (Generally Recognized as Safe) approval by the USDA and the FDA for direct contact 
with food products, including all meat and poultry products. While good manufacturing procedures must be in place, 
no regulations exist on levels of ozone in food processing applications. The final rule from the FDA providing GRAS 
approval was given in 2001, the USDA followed with the final rule granting GRAS approval for ozone in 2002. References 
for all these actions, along with the specific rules are provided below.

As instructed by the Guideline for the Diagnosis and Treatment of Novel Coronavirus Pneumonia (the 5th edition) 
released by the National Health Commission of the People’s Republic of China, 2019-nCoV is vulnerable to oxidation.

April 13, 1998 FDA Guide to Minimize Microbial Food Safety Hazards for Fresh Fruits and Vegetables, states that 
“Ozone treatment of wash and flume waters holds promise as a treatment to control microbial build-up, especially in 
recycled water.” However, with regard to chlorine: “Fruit and vegetable tissue components and other organic matter 
neutralize chlorine rendering it inactive against microorganisms.”

WHO
www.who.int/water_sanitation_health/dwq/S04.pdf
www.who.int/water_sanitation_health/dwq/gdwq0506_8.pdf
www.who.int/water_sanitation_health/dwq/WSH02.07_5.pdf
EPA
www3.epa.gov/npdes/pubs/ozon.pdf
FDA
www.accessdata.fda.gov/scripts/
fdcc/?set=FoodSubstances&id=OZONE
CDC
www.cdc.gov/healthywater/drinking/public/water_treatment.
html
Journal of Food Science
pubmed.ncbi.nlm.nih.gov/24467482/

U.S. National Institutes of Health’s National Library of Medicine
pubmed.ncbi.nlm.nih.gov/24467482/
European Review for Medical and Pharmacological Sciences
www.europeanreview.org/article/20976
The Kentucky Dental Association
www.kyda.org/res/uploads/media/Course-SM9-A-Dr.-Robert-
Harris-Ozone-for-Dentistry-A-3-Ozone-Guide.pdf
The City of San Diego
www.sandiego.gov/sites/default/files/legacy/cip/pdf/ozonefaq.
pdf
LIVESTRONG
www.livestrong.com/article/24706-ozonated-water-benefits/
The Saudi Journal for Dental Research
www.sciencedirect.com/science/article/pii/
S2352003516300260?via%3Dihub
Gérard V. Sunnen, M.D.
www.triroc.com/sunnen/topics/sars.html
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Regulatory Confirmations and Abstracts
USDA final rule on ozone dated 12/17/2002, FSIS Directive 7120.1 Safe and suitable ingredients used in the production 
of meat and poultry.

FSIS Directive 7120.1: Ozone for use on all meat and poultry products. Ozone can be used in accordance with current 
industry standards of good manufacturing practice. No other guidelines are given on levels or dosages of ozone.

USDA CFR 173.368: Ozone (CAS Reg. No. 10028-15-6) may be safely used in the treatment, storage, and processing 
of foods, including meat and poultry (unless such use is precluded by standards of identity in 9 CFR part 319), in 
accordance with the following prescribed conditions: (a) The additive is an unstable, colorless gas with a pungent, 
characteristic odor, which occurs freely in nature. It is produced commercially by passing electrical discharges or 
ionizing radiation through air or oxygen. (b) The additive is used as an antimicrobial agent as defined in CFR 170.3(o)
(2) of this chapter. (c) The additive meets the specifications for ozone in the Food Chemicals Codex, 4th ed. (1996), p. 
277, which is incorporated by reference. The Director of the Office of the Federal Register approves this incorporation 
by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51. Copies are available from the National Academy 
Press, 2101 Constitution Ave. NW., Washington, DC 20055, or may be examined at the Office of Premarket Approval 
(HFS-200), Center for Food Safety and Applied Nutrition, Food and Drug Administration, 200 C St. SW., Washington, DC, 
and the Office of the Federal Register, 800 North Capitol St. NW., suite 700, Washington, DC. (d) The additive is used in 
contact with food, including meat and poultry (unless such use is precluded by standards of identity in 9 CFR part 319 
or 9 CFR part 381, subpart P), in the gaseous or aqueous phase in accordance with current industry standards of good 
manufacturing practice. (e) When used on raw agricultural commodities, the use is consistent with section 201(q)(1)
(B)(i) of the Federal Food, Drug, and Cosmetic Act (the act) and not applied for use under section 201(q)(1)(B)(i)(I), (q)
(1)(B)(i)(II), or (q)(1)(B)(i)(III) of the act.

USDA: Guidance on Ingredients and sources of radiation used to reduce microorganisms on carcasses, ground beef, 
and beef trimmings: Ozone is classified a Secondary direct food additive/processing aid allowable for all meat and 
poultry products.

FDA Federal Register Vol. 66 No.123 June 26, 2001: The Food and Drug Administration (FDA) is amending the food 
additive regulations to provide for the safe use of ozone in gaseous and aqueous phases as an antimicrobial agent on 
food, including meat and poultry. This action is in response to a petition filed by the Electric Power Research Institute, 
Agriculture and Food Technology Alliance. This rule is effective June 26, 2001.


