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1. Introduction 
 

In the World, there are millions of people affected by dirty traumatic lesions, infected 

wounds, chronic torpid ulcers, bed sores, burns, herpetic lesions, fungal infections and 

insect stings, who suffer for a long time because the conventional topical treatments based 

on antibiotics and anti-inflammatory drugs are not sufficiently effective.  

 

Antibiotic-resistant strains of pathogenic bacteria are increasingly prevalent in hospitals 

and the community. New antibiotics are needed to combat these bacterial pathogens, but 

progress in developing them has been slow. The emergence of multidrug resistance 

among the latest generation of pathogens suggests that the discovery of new strategies 

should be a priority (Fischbach and Walsh, 2009). Unfortunately, most physicians and 

nurses are not aware of the potency and efficacy of ozonated oil. 

 

One of the father of the medical Ozone stated: “I would like to predict that the application of 

ozonated oil, a simple and inexpensive remedy, will become far more useful than 

expensive pharmaceutical creams and will herald a medical evolution for the topical 

treatment of topic ulcers and wounds.” Under these terms, it is not exaggerated to 

proclaim ozone as “the wonder drug of the XXI century” (Bocci, 2005). 

 

Interestingly, in spite of its instability, the O3 molecule can be stabilized as an ozonide 

between the double bonds of a monounsaturated fatty acid such as oleic acid (Bocci, 

2002). Ozonation of edible oil is performed by bubbling the gas mixture (O2/O3) for either 

five min or up to two days, respectively. One gram of oil can bind up to 160 mg of ozone. 

As a consequence, ozonated olive oil remains stable for 2-3 years at 4-10 ºC. This 

preparation is proving to be ideal for the topical use of O3 in the treatment of chronically 

infected cutaneous and mucosal areas of the body (Valacchi et al., 2005). O3 is widely 
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recognized as one of the best bactericidal, antiviral and antifungal agents and therefore it 

is profitably and practically employed as ozonated oil with well defined peroxide contents.  

The ozonated oil is now used topically for the treatment of war wounds, anaerobic 

infections, herpetic infections (HHV I and II), trophic ulcers and burns, cellulitis, abscesses, 

anal fissures, decubitus ulcers (bed sores), fistulae, fungal diseases, furunculosis, gingivitis 

and vulvovaginitis (Bocci, 2005). Even radiodermatitis lesions in patients with cancer have 

been found to be beneficially influenced by exposure to a simple application of ozonated oil 

(Matsumoto et al., 2001). 

2. Lipoperoxide and ozonide formation  
 

To obtain ozonized oil, edible oil is bubbling with the gas mixture (O2/O3). During the 

reaction of O3 with the fatty acid present in vegetable oils, lipoperoxides and ozonides are 

formed. In chemistry, especially biochemistry, a fatty acid is a carboxylic acid often with a 

long unbranched aliphatic tail (chain), which is either saturated or unsaturated. For 

example, oleic acid is a mono-unsaturated omega-9 fatty acid found in various animal and 

vegetable sources. It has the formula CH3(CH2)7CH=CH(CH2)7COOH).The term Oleic 

means related to, or derived from, oil or olive (Fig. 1). 

 
 
 
Fig. 1. Representation of chemical structure of oleic acid. 
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The reaction of O3 essentially with the unsaturated double bond of the fatty acid form 

different derivates as organic ozonides and lipoperoxides.  

 

Organic ozonides are formed by addition reactions of ozone and unsaturated 

compounds. They are intermediates in ozonolysis and have a trioxolane ring structure 

with a five-membered C-O-O-C-O ring (Criegee, 1975; Diaz et al., 1997) (Fig. 2). They 

usually appear in the form of foul-smelling oily liquids, and rapidly decompose in the 

presence of water to carbonyl compounds: aldehydes, ketones, peroxides.  

 

 
 

 
 
 
 
Fig. 2. Representation of the mechanism of Criegee reaction. 

 
 
 

In the generally accepted mechanism proposed by Rudolf Criegee in 1953, the alkene and 

ozone form an intermediate molozonide in a 1,3-dipolar cycloaddition. Next, the 

molozonide reverts to its corresponding carbonyl oxide (also called the Criegee 

intermediate) and aldehyde or ketone in a retro-1,3-dipolar cycloaddition.  

 

The oxide and aldehyde or ketone react again in a 1,3-dipolar cycloaddition or produce a 

stable ozonide intermediate (a trioxolane) (Fig. 3). Evidence for this mechanism is found in 
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isotopic labeling. When 17O-labelled benzaldehyde reacts with carbonyl oxides, the label 

ends up exclusively in the ether linkage of the ozonide.  

 

There is still dispute over whether the molozonide collapses via a concerted or radical 

process; this may also exhibit a substrate dependence. 

 
 
 
Fig. 3. Representation of the steps of Criegee reaction to form trioxolane. 
 
 

Lipid peroxidation refers to the oxidative degradation of lipids. This process most often 

affects polyunsaturated fatty acids, because they contain multiple double bonds in between 

which lie methylene -CH2- groups that possess especially reactive hydrogen (Fig. 4). 

 

                                                    
 
 
Fig. 4. Formation of lipid peroxide during reaction of unsatured lipid with ozone. 
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The reaction of ozone with vegetable oils occurs almost exclusively with the carbon-carbon 

double bonds present in un-saturated fatty acids producing, in addition to lipid peroxides 

and ozonides, several oxygenated compounds: aldehydes, diperoxides and polyperoxides; 

and these compounds could be also responsible for the wide antimicrobial activity of 

ozonized oils (Ledea, 2003). 

Unsaturated lipid substrates react with insufflated gaseous O2/O3 mixture leading to 

therapeutically active ozonated derivatives (Figure 5).  

 

 

Fig. 5. Representative chemical structures of ozonated derivatives which are formed by 
chemical reaction of ozone with unsaturated triglycerides. The primary ozonides are 
transient, unstable species which rearrange in the normal, secondary ozonides also known 
as Criegee ozonides (Travagli et al. 2010). 
 
 
From an industrial applicative viewpoint, the overall quality of ozonated derivatives 

depends upon several parameters, such as:  
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1) the type and the quality of ozone generators;  

2) the ozonation conditions, in terms of reactors and time, material type and amount, 

presence of water and/or catalyzers;  

3) the efficacy of the ozone generator, in terms of O3 concentration output, gas flow, gas 

carrier.  

 

As for the latter, the use of medical grade O2 instead of air is an important point to be 

considered; in fact, air feedstock (containing about 78% of nitrogen) used for the ozonation 

of unsaturated substrates could lead to the production of potentially toxic nitrated by-

products, and to a significant decrease of the ozonation efficiency. Another important 

feature is that ozonated oil has to be unequivocally characterized in terms of the species 

contents as well as the reaction kinetics. For these purposes, the knowledge of the 

physicochemical properties of ozonated vegetable oils during production has a great 

importance for their characterization and identification (Travagli et al. 2010). 

3. How ozonated oil acts? 
 

How ozonated oil acts remains an open question. Probably, when the stable triozonide 

comes into contact with the warm exudates of the wound, it slowly decomposes to reactive 

ozone, which readily dissolves in water, generating hydrogen peroxide and lipoperoxides 

that can explain the prolonged disinfectant and stimulatory activity. If it is correct, this 

reasoning implies that we should have titrated preparations with high, medium or low 

triozonide concentrations to be used during the inflammatory septic phase I, regenerating 

phase II or remodeling phase III, respectively. These phases have been related to the 

rapidly changing cell types and to the release of cytokines and growth factors that 

modulate the complex healing process (Bocci, 2005). 
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On the other hand, it has recently been observed that the ozonated oil, which during 

ozonation traps O3 in the form of a stable ozonide, when applied to all sorts of acute and 

chronic cutaneous infections, slowly release O3 which, in comparison with conventional 

creams, displays effective disinfectant and stimulatory activities that lead to rapid healing 

(Valacchi et al., 2005). 

 

It has been demonstrated that antimicrobial effect is not only attributable to the ozonides 

present in the ozonazed oil, but to the all complex mixture of compound derived from the 

ozonization process (Menendez et al., 2008). After the contact ozonized oil - 

microorganism it was observed severe alteration of the cytoplasm (Sechi et al., 2001). In 

addition, application of ozonized oil leads to a significant reduction in amylase, lipase, 

keratinase and urease enzyme activities in the microorganism in line with a reduction in 

nucleic acid content (Neveen, 2006). 

 

A recent study (Kim et al., 2008) was undertaken to evaluate the therapeutic effects of 

topical ozonated olive oil on acute cutaneous wound healing in a guinea pig model and 

also to elucidate its therapeutic mechanism. After creating full-thickness skin wounds on 

the backs of guinea pigs by using a 6 mm punch biopsy, authors examined the wound 

healing effect of topically applied ozonated olive oil (ozone group), as compared to the 

pure olive oil (oil group) and non-treatment (control group). The ozone group of guinea pig 

had a significantly smaller wound size and a residual wound area than the oil group, on 

days 5 (p<0.05) and 7 (p<0.01 and p<0.05) after wound surgery, respectively. Both 

hematoxylin-eosin staining and Masson-trichrome staining revealed an increased intensity 

of collagen fibers and a greater number of fibroblasts in the ozone group than that in the oil 

group on day 7. Immunohistochemical staining demonstrated upregulation of platelet 

derived growth factor (PDGF), transforming growth factor-β(TGF-β) and vascular 

endothelial growth factor (VEGF) expressions, but not fibroblast growth factor expression 

in the ozone group on day 7, as compared with the oil group. In conclusion, these results 
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demonstrate that topical application of ozonated olive oil can accelerate acute cutaneous 

wound repair in a guinea pig in association with the increased expression of PDGF, TGF-

β, and VEGF. 

 

Even when the exact action mechanism of the ozonized oil was not describe there are 

many pre-clinical and clinical evidence of it antimicrobial and as wound healing beneficial 

efficacy. As antimicrobial se most sensible bacteria was Staphylococus aureus and the 

main resistant Pseudomona aeruginosa (Menendez et al., 2008).  

 

In general a lethal effect of ozonized oil is evident when it was applied to multi-resistant 

strain of Staphylococcus epidermis, Stafilococcus aureus, also when was applied to fungi 

from the genus Trichophyton, Epidermophyton and Microsporum, yeast as Candida 

albicans and protozoan as Giardia lamblia (Menéndez et al., 2002; Neveen, 2006; 

Hernandez et al., 2009).  

 

The wound healing action mechanism of ozonized oil may be connected in part to its 

antimicrobial effect, but also with its ability to promote the liberation of growth factors 

(Schulz, 1981), activate local antioxidant mechanism (Zamora et al., 2007, 2008) and 

promote tissue reparation (Silveira et al., 2007).   

The theoretical sequence of wound healing has been schematically represented to happen 

in three successive stages. The scheme presented in Figure 6 shows three phases: Phase 

I indicates the inflammation stage, normally lasting 2-3 days. The bacterial infection 

successive to a trauma, diabetes, local ischaemia and possibly antibiotic resistance, can 

become chronic unless and can be intervene with ozonized oils. Phase II corresponds to 

the intermediate stage and normally lasts two weeks.  

The synthesis of extracellular matrix (fibronectin, collagen III/I, hyaluronic acid and 

chondroitin sulphate) is accompanied by an active proliferation of fibroblasts and 

keratinocytes. The use of ozonated oil, not only prevents a  superinfection, but stimulates 
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the initial tissue reconstruction. Phase III, includes the final healing and scar tissue 

remodeling and may take a long time in elderly and/or diabetic patients. In some cases, 

excessive release of Transforming Growth Factor (TGF beta 1) may stimulate excessive 

fibrogenesis with cheloid formation (Bocci, 2005). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.6. Proposed action mechanism of ozonized oil during wound healing. The entire wound 

healing process is a complex series of events that begins at the moment of injury and can continue for months to years. 

Ozonized oil component may act in different step of the wound healing proceed by different action mechanism.  

However, the word  ozonated is itself without scientific meaning if it is not associated with 

how much peroxides are present in the oil. In fact, from a therapeutic point of view, the 

ozonide compositions have the capacity to deliver active O2 and/or other useful species 

III. Remodeling Phase  
 

A. 3 weeks to 2 years  
B. New collagen forms which 

increases tensile strength to 
wounds  

C. Scar tissue is only 80 percent 
as strong as original tissue  

 

 
 

II. Proliferative Phase  
A. 2 days to 3 weeks  
B. Granulation  

 Fibroblasts lay bed of collagen  

 Fills defect and produces new capillaries  
C. Contraction  

 Wound edges pull together to reduce defect  
D. Epithelialization  

 Crosses moist surface  

 Cell travel about 3 cm from point of origin in 
all directions  

 

I. Inflammatory Phase  
A. Immediate to 2-5 days  
B. Hemostasis  

 Vasoconstriction  

 Platelet aggregation  

 Thromboplastin makes clot  
C. Inflammation  

 Vasodilation  

 Phagocytosis 

 

     Ozonized Oil 

 Releases grown 

factors 

 Antimicrobial, reduce 

oxidative brush in 

macrophages   

 Activation of local 

antioxidant defenses  

 Promote tissue 

reparation 
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deep within the lesion without causing primary skin irritation. The few studies concerned 

with the therapeutic effects of ozonated oils on acute cutaneous wound healing in animal 

models do not investigate the dose/behaviour response, expressed as the amount of 

peroxides existing in the ozonated derivative used (Kim et al., 2009). Recently, a 

quantitative evaluation of the therapeutic effect of topically applied ozonated sesame oil on 

acute cutaneous wound healing in mice as animal model has been developed (Valacchi et 

al., 2010). The results indicate that both low (<1000) and high doses (>3000), as 

expressed in terms of peroxide value, delay cutaneous wound healing. Such an evidence 

is reinforced by a number of results between groups where the «middle» concentration 

(about 1500) has the most beneficial effect in accelerating the wound closure ratio. 

Furthermore, the recent literature regarding the involvement of the Nrf2 pathway following 

ozone treatment (Re et al, 2014; Re L, 2018) could better explain the extraordinary actions 

of ozone, including its derivatives, as a pivot element in the control of the age process and 

in reducing the damage of tissues. Among the thousands of gene regulated by the Nrf2 

pathway, we could include that controlling the “tissue remodeling” function, essential in 

maintain healthy and beauty our skin (Hybertson BM et al., 2011).  

 

In summary, the possible action mechanism of ozonized oil should be due to:  

1) Direct oxidation: slowly release of O3, trioxolane and lipoperoxides can destroy by 

oxidation the infective germs (Sechi et al., 200; Valacchi et al., 2005).  

2) Cytotoxicity: Trioxolane, lipoperoxides and aldehydes are cytotoxic to microorganism, 

they can inactivates enzymatic pathways by mechanism involved disruption of nuclear 

mediators (Neveen, 2006).  

3) Grow factors Release: O3 and other oxidized oil components can release grow factor 

from platelets (Bocci, 2005) or from the local tissues (increased expression of PDGF, TGF-

β, and VEGF) that act as tissue remodeling factors (Kim et al., 2008).  
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4) Oxidative pre-conditioning, local oxidation of tissue by  oxidized oil components can 

stimulate the expression of endogenous antioxidant mechanism (Zamora et al., 2007, 

2008) and promote tissue reparation (Silveira et al., 2007).  

5) Modulation of the Nrf2 pathway, master regulator of the expression of many genes 

includes those of the antioxidant response and not only (Hybertson BM et al., 2011).  

4. Uses of ozonized oils in dermatology 
 
 

As soon as the medical community will appreciate their efficacy, ozonated oil will become 

indispensable tools in chronic wound healing units (Bocci, 2005). 

 

The germicidal properties of the ozonized vegetable oil It has been already established. 

The ozonized vegetable oils have been used in the treatment of microbial infections of the 

skin (infected wounds, fistulas, acne, infected burns and ulcers), in the treatment of nasal, 

ear and vaginal infections (U.S. Pat. No. 984,722, U.S. Pat 5,270,344, U.S. Pat 5,364,879, 

U.S. Pat 2,356,062; U.S. Pat 3,504,038) and in post-operatory disorders. They have been 

also used in the treatment of gastroduodenal ulcers (Pat. WO 01/37829 A1), against 

intestinal infections (U.S. Pat 5,364,879) or erysipelas (Pat RU 2040235 A) they have been 

recently used in the treatment of the Giardia lamblia (Pat. WO 01/37829 A1) Tynea Pedis, 

recidivating genital Herpes simplex, Helicobacter pylori, infection and in external 

hemorrhoids and bedsores (Menendez et al., 2005). 

 

The ozonized vegetable oils and fats have been also used in cosmetics. Since the 1950s, 

in France, the ozonized solutions have been used as cosmetics, directly on the skin or in 

baths, as stimulants, purifiers, as decongestant, tranquilizers and regenerating substances 

of the epidermal tissue. The properties for stimulating the tissue regeneration, the 

oxygenation of the cells and tissues and the moderated whitening properties are added to 
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the acknowledged germicidal activity of the products from the ozonation of unsaturated 

compounds, such as terpenes, fatty acids, triglycerides and vegetable oils in the cosmetic 

applications. The highly oxygenated compounds, such as the ozonized vegetable oils, 

favor the flexibility and the softening of the skin and is used also to prepare creams for 

repairing the epithelial tissue (Pat. WO 01/37829 A1). 

 

How and when ozonated oils are used? Chronic wounds range from diabetic foot to putrid 

and deep ulcers due to limb atherosclerosis, or trauma and burns. Moreover, both 

immunosuppressive chemotherapy and/or malnutrition cause abscesses, anal fissures and 

fistulae, bed sores, acne, and osteomyelitis which are difficult to treat and often fail after 

prolonged treatments. About 7 million patients in the United States are affected with a cost 

over US$ 25 billion annually. Various types of disinfectants, antibiotics, antifungal, 

antiprotozoal, and growth factors are scarcely effective because the deranged metabolism 

and local hypoxia are not modified. Several other approaches such as vacuum therapy, 

maggot therapy and devices for providing topical oxygen therapy in a clinical setting have 

been proposed and variably used. This last approach has a rationale in the sense that 

enhanced oxygenation is useful for activating the metabolism and cell proliferation of 

ischemic tissues. However, it has also considerable limitations because it is a cumbersome 

therapy, with minimal disinfectant activity and modifications of the fundamental 

pathogenetic mechanisms (Travagli et al. 2010). 

 

Ozonized oil preparation is proving to be ideal for the topical use in the treatment of 

chronically infected cutaneus and mucosal areas of the body. Ozonized oil has been 

applied in human pathologies and below some clinical trials are described. 
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4.1 Bacterial infections 

 

Application of the Ozonized Sunflower Oil in Periodontitis: In this study, we used ozonized 

sunflower oil in order to evaluate their effect on the treatment of moderate simple 

periodontitis and for preventing its recidivation. A random, controlled and single-blind 

phase III clinical trial was performed in 84 patients, older than 35 years, from both sexes. 

Ozonized sunflower oil was topically applied to 42 patients on the operated area and on 

the 7.sup.th, 14.sup.th and 21.sup.st days after operation on the adjacent periodontal 

tissues. The control group was formed by 42 patients that received the conventional 

treatment with chlorhexidine (aqueous solution 0.2%). An analytic index of hygiene, clinical 

and radiographical tests and microbiological controls was applied to the patients, at the 

beginning, on the 21.sup.st, 90.sup.th and 180.sup.th days and with intervals of 1 month 

until 9 months after operation.  

 

The effectiveness of the treatment after 180 days was considered as: good (satisfactory 

clinical and microbiological assessments) in 98% of the patients of the group treated with 

ozonized sunflower oil and in 78% of the control group; fairly good (some of the 

assessments were not satisfactory) for 2 and 17%, respectively, and in the category of bad 

(both assessments were not satisfactory) only 5% appears in the control group. 

Recidivation was more frequent in the control group (15%) than in the group treated with 

ozonized sunflower oil (5%). In general, the best clinical results (best evolution and healing 

during the study) and microbiological results were obtained in the group treated with 

ozonized sunflower oil, and also a lower percent of recidivation was found in that group. No 

side effects were observed (CU patent 22749; Menendez et al., 2008). 
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Application of the Ozonized Sunflower Oil in the Treatment of Alveolitis:  The ozonized 

sunflower oil was used as the only drug in the treatment of alveolitis. The results were 

compared to those corresponding to a control group, where Alvogil® (iodine) was used as 

local treatment, besides applying an oral antibiotic.  

The sample was formed by 100 adult patients, randomly distributed into two groups, with 

50 patients each. Healings were performed every 72 hours and visits to the doctor were 

carried out as required. The healing criterion considered was the formation of a healing 

tissue and the decrease or elimination of the pain. The healing was reached in 43% of the 

patients treated with ozonized sunflower oil and in 41% the patients treated with Alvogil®, 

without any significant differences between both groups. However, patients treated with 

ozonized sunflower oil healed most rapidly and they only required two or three visits to the 

doctor, regarding the patients healed with Alvogil® that required four to six visits to the 

doctor (CU patent 22749; Menendez et al., 2008). 

 

Treatment of the Acute Ulcer-Necrotizing Gingivitis with Ozonized Sunflower Oil: A random 

phase III clinical assay was performed in a group of 48 patients suffering from acute ulcer-

necrotizing gingivitis. From those patients, 24 formed the group with ozonized sunflower 

oil, by topical applications on the lesions, three times a day, for 7 days.  

 

The control group (24 patients) was treated with local applications of aqueous solution of 

sodium perborate, as risings, with similar periodicity to that of the group treated with 

ozonized sunflower oil. The tests were performed 3 or 7 days after the beginning of the 

treatments. In the group treated with ozonized sunflower oil, 75% of the patients were 

healed compared to the control group that reached 29.2%, with a significant difference (p 

<0.01). Regarding the signs and symptoms assessed: gingival bleeding, signs of local 

acute swelling and gingival pain, they disappeared more rapidly in the group treated with 

ozonized sunflower oil (CU patent 22749; Menendez et al., 2008). 
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Application of the Ozonized Sunflower Oil in the Treatment of Infected Radicular Ducts: 

The sample was constituted by 200 adult patients presenting radiolucid rarefaction areas, 

with or without fistulas in monoradicular teeth. The patients for the study were allocated at 

random. The sample was distributed into two groups of 100 patients each. The test group 

received healings with ozonized sunflower oil, by sterile cotton balls impregnated with the 

oil and put it in the cavity, at the entrance of the ducts.  

 

The change of the cure was performed every 48 hours. In the control group, the healing 

was made at the same place and similarly, using a liquid bactericide (Cresophen®). In this 

group, a similar application was performed seven days later. Radiological and clinical tests 

were carried out to the patients at the start and at the end of the treatment. In the group 

treated with ozonized sunflower oil, the results were better, with 91% of improvement 

compared to the control group (55%) with significant differences (p<0,01). 88 and 5% of 

the patients healed with ozonized sunflower oil and Cresophen®, respectively, showing 

significant differences between both groups. Patients treated with ozonized sunflower oil 

needed two or three visits to the doctor's office, while most of the healed patients of the 

control group required four to six visits to the doctor's office (CU patent 22749, Menendez 

et al., 2008). 

 

In addition it was recently demonstrated, in animal models, that topically-applied ozonated 

oil, may induce a positive influence in bone density and in the quality of osseointegration 

around dental implants (El Hadary et al., 2010). 

 

Comparative Study of the Effect of the Ozonized Sunflower Oil in Gingivostomatitis in 

Relation with Conventional Treatments:  One hundred sixty children suffering from 

aphthous gingivostomatitis, between 0 and 15 years old were treated. The clinical 
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symptoms of the children were fever, marked anorexia, salivation, gingival pain, asthenia 

and uneasiness of several days of evolution. The experimental group (60 children) were 

daily treated with touches of ozonized sunflower oil and the control groups with three 

different products (by following a similar procedure that the used for the experimental 

group): iodoxuridine (60 children), hibitane (20 children), boroglycerine (20 children). 

Between the third and the seventh days of treatment, the complete healing of the lesions 

was reached in 75% of the patients treated with ozonized sunflower oil and in 6% of the 

patients from the control group, with statistically significant differences (p<0.001), 

regarding the other control treatments applied in a similar period of time (CU patent 22749; 

Menendez et al., 2008). 

 

Application of Ozonized Sunflower Oil in Acute Tonsilitis: Fifteen patients suffering from 

acute tonsilitis were studied and daily treated with ozonized sunflower oil in the 

oropharyngeal area for a week. Microbiological controls (pharyngeal exudate) and physical 

tests of the oropharyngeal area were performed to those patients at the beginning and at 

the end of the treatment.  

Among the microorganisms in the first exudate we found Streptococcus pyogenes, 

Haemophylus influenzae, Bordetella pertussis, and others. At the end of the treatment, all 

patients were cured, taking into account the microbiological and clinical tests performed 

(CU patent 22749; Menendez et al., 2008). 

 

4.2. Viral infections 

 

Application of the Ozonized Sunflower Oil in the Treatment of the Acute Herpetic 

Gingivostomatitis: This study covered the treatment of 113 patients with antecedents of 

acute herpetic gingivostomatitis, and they were daily treated with ozonized sunflower oil. In 

76.9% of those patients, the symptoms disappeared after a three-day treatment; in 20.4%, 
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they disappeared on the seventh day of treatment and in 2.7%, the symptoms disappeared 

on the tenth day. The microorganism most frequently isolated in the lesions was the 

Staphylococcus aureus (CU patent 22749; Menendez et al., 2008a). An additional study 

involved 2596 patients, the efficacy was 92,7 % (2007 patients cured) with 0.3% of 

adverse reactions (Menendez et al., 2008b). 

 

Ozonized Sunflower Oil in the Treatment of the Infection Caused by the Human Papilloma 

Virus: Sixteen women with the human papilloma virus (HPV) in the vagina or in the cervix 

were studied and treated with embrocations of ozonized sunflower oil on the affected 

areas, using the speculum for the curing. The treatment was daily performed for 15 days. 

The results, by colposcopy and cytology, showed an effectiveness of 94%.  Application of 

Ozonized Sunflower Oil in the Treatment of Lower Limb Ulcers Caused by Chronic Venous 

Insufficiency (CU patent 22749; Balkanyi, 2006; Menendez et al., 2008).   

 

4.3. Fungal infections 

 

Application of Ozonized theobroma Oil in the Treatment of Tynea Pedis: Fifty patients with 

a diagnosis of tynea pedis, randomly distributed into two groups of study, 25 patients in 

each group, were studied. The experimental group was treated with an ointment containing 

20% ozonized theobroma oil, for 6 weeks, twice a day and the control group was treated 

with Whitfield ointment with no sulfur with a similar plan of treatment. The healing criterion 

was the presence of negative microbiological exudate.  

A healing of 85 and 20% in the experimental and control groups, respectively, with 

significant differences between both groups was obtained (CU patent 22749; Menendez et 

al., 2008).  
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Sunflower and Olive ozonized oils are active against fungi such as Candida albicans, 

Trichophyton mentagraphytes, Microsporum canis, Thichophyton rubrum (CU patent 

22749; Balkanyi, 2006; Menendez et al., 2008a). Topical Sun Flower ozonized oil was 

evaluated in a controlled randomized phase III assay, using ketoconazole (Nizoral®) as the 

comparing group. The results demonstrated no significant differences between the two 

medications, nor side-effect or bacterial superinfection were observed in the study 

(Menendez et al., 2008a). 

 

 

 

4.4. Mix infections 

 

Application of Ozonized Sunflower Oil in the Treatment of Lower Limb Ulcers Caused by 

Chronic Venous Insufficiency: A study was performed with 20 patients with lower limb 

ulcers caused by chronic venous insufficiency with less than five years of evolution. Both 

groups were treated with venous rest, hyposodic diet and analgesic drugs. Besides, a 

mechanical disinfection with benzalconium chloride 1/5000 was performed twice a day. 

After disinfection, ozonized sunflower oil was applied to the experimental group and 

antibiotic ointments, according to the isolated germ, were applied to the control group.  

 

An amelioration of the inflammatory signs after 72 h and the appearance of granulation 

tissue after the fifth day were observed in the experimental group, whereas in the control 

group, both the evolution and the disappearance of signs and symptoms lasted more (CU 

patent 22749; Menendez et al., 2008). 
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Application of the Ozonized Sunflower Oil in the Treatment of Bedsores 

 

Twenty patients suffering from bedsores in the sacral region were studied and randomly 

distributed into two groups of 10 patients each. The experimental group was treated with 

ozonized sunflower oil, twice a day, and the control group was treated with ointments, 

according to the germ present, with a similar plan of treatment. All the patients succeeded 

in the healing of their wounds. In the group treated with ozonized sunflower oil, the time of 

healing was shorter and it was not necessary to perform any antibiogram, because of its 

wide germicidal power (CU patent 22749; Menendez et al., 2008). 

 

Application of the ozonized oil in the treatment of fistulae and chronic surgical wounds: In 

an study involved 28 patients suffering from fistulae and chronic surgical wounds a fully 

effective in 27 cases without side effect was found (Matsumoto et al., 2001). 

Ozonated oil has also proved to be very effective in burns (Bocci, 2005). In addition, they 

are helpful for the long-term treatment of injuries, burns and local infections such as skin 

and nail mycosis, as well as in the follow-up treatment of ulcus cruris and decubitus ulcers 

(Beck et al., 1995). 

 

4.5.  Reduction in lactic acid 

 

It has been demonstrated that dermal application of ozonized oil could increase the 

threshold of resistance to physical stress by accelerating the elimination of lactic acid 

(Institute of Physiology and Sports Science, University of Padua, Italy). A double-blind vs. 

placebo experiment conducted on 30 subjects (recreational cyclists). Shown a reduction in 

blood lactic acid 10 min after exercise and the reduction of fatigue in subject treated 

topically with a cream based in ozonized oil compared to a placebo cream.    
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An additional study in Formula 1 pilot was designed using two groups of three pilots each. 

One received an inert cream (placebo) and the other received a cream with ozonized 

sunflower oil plus lipoic acid as active component. Both groups received 4 g of cream, 

distributed in the region of the arms and forearms. Lactic acid levels were measured before 

and after the race in the two groups. The average elevation of lactic acid level in the 

control  group (108%) was higher than the treated group (15%), compared to their basal 

levels. No pilots, in the treated group, overcome their aerobic limit, whereas, in the control 

group, two pilots overcome their aerobic limit. Cardiac frequency presented no significant 

changes between the two studied groups (Cardoso et al. 2011).  

 

4.6.  Helpful in Sport Traumatism 

 

Following the first observation on ozone in Sport Traumatism (Lamberto Re and Francesca 

Rossini, 2003) a trial was assessed following the criteria indicated in the attached article. 

Indeed many papers are indicative of many positive effects induced by ozonated oil in a 

variety of ailments (Al-Dalain S. M.  et al., 2005; Ménendez Silvia et al, 2008). 

 

 

 

5. Toxicology 
 

The diverse tests performed with ozonized sunflower oil showed the safety of this kind of 

products: toxicological tests, histological tests, mutagenic tests, genotoxic tests and 

teratogenic tests (Menendez et al., 2008). In clinical assays using ozonized oil in the 

treatment of infective lesion, side-effect was not reported (Matsumoto et al., 2001; Valacchi 

et al., 2005). 
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6. Uses 
Wide range of antimicrobial effect. Useful to treat topical fungi, bacterial and virus 

infections. Useful in the treatment of bedsores and in prophylaxis of diabetic food. 

6.1. Other Uses for Ozone Oil  

 
• Hemorrhoids  
• Vaginal Thrush 
• Fissures 
• Nappy Rash 
• Cradle Cap 
• Dermatitis 
• Skin Yeast 
• Eczema 
• Insect bites and stings 
• Oxidation of lactic acid. 
• Warts 
• Fantastic fly repellant for both humans and animals 
• Bedsores 
• Cracks 
• Open wounds 
• Cuts 
• Sores 
• Mouth ulcers 
• Non healing ulcers 
• Fungal infection of foot & nail 
• Crocodile skin 
• Sunburn 
 
Cleans and sterilizes the skin. Reduces swelling and inflammation. Acts as a free radical 
scavenger on harmful toxins. Aids in healing processes and reduces scarring. Reduces 
incidence of degenerative skin conditions. Clears infections of the sebaceous glands 
(sweat glands). Improves sore muscles (rub as a massage paste). Quickly remedies 
cracked dry shins. Reduce wrinkle and their formations, maintaining the skin brilliant and 
healthy.  
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7. Contraindications 
 
Allergy to formula components.  

8. Warnings 
 

Keep away from eyes.  

9. Interactions, incompatibilities 
 

Interactions: None well documented.  

Incompatibilities: Do not mix ozonized oil with any other drugs or cosmetic. 

10. Adverse reactions 
 

Dermatologic: Skin rashes (rarely), skin-burning sensation, pruritus and erythema (0.3%).  

11. Intoxication / first aid 
 
Wash affected area and suppress treatment immediately. 

12. Route / Doses 
 

Topical apply lightly to affected area twice daily or as prescribed by the physician. Use 

smallest amount possible. Continue treatment to maintain remission. 
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13. Quality 
 
 

A quality ozonized oil to be used with medical purpose should be prepared follow the good 

manufacture practice. That means, a strictly quality control during its production in a high 

quality reactor by fixing the quality of the raw materials and important reaction variables as: 

time of reaction, ozone concentration, ozone sources, burbling size, reaction temperature 

and others.  

 

A quality control of the active component (ozonized oil) should involve chemical -physical 

analysis, microbiological analysis and biological analysis. Biological analysis should be 

demonstrated the pharmacological effect  attributed to the oil and the absence of toxicity. 

Microbiology should demonstrate the microbiological quality of the preparation. Chemical / 

physical analysis will be done to guaranty the homogeneous chemical content of active 

component and the stability.  

 

Chemical analysis will involve the measurement of the content of lipoperoxides and  

aldehydes, iodine and saponification indices. Physical analysis will take into consideration 

the acid values, density and viscosity of the active component. Test will be do according to 

the pharmacopeia methods and should be also used to demonstrate the stability of the 

preparation (Sega et al., 2010).   
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