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Abstract
Introduction and objective. Ozone is an allotropic form of oxygen. Thanks to its properties, it is increasingly used in 
medicine. The aim of the study is to define the properties of ozone therapy and the areas of medicine in which it can be 
used.  
Brief description of the state of knowledge. Currently, ozone therapy is used as a therapy complementary to a basic 
treatment. In medicine, it is used to achieve a disinfecting and immunostimulating effect, with an additional advantage of 
pain reduction.  
Conclusions. Numerous studies confirm the effectiveness of ozone in many areas of medicine with multiple benefits. In 
this review, the mechanism of ozone therapeutic action and indications for its application are discussed.
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INTRODUCTION

Ozone was discovered in 1840 by Christian Friedrich 
Schönbein [1]. However, the first use of ozone is dated 1870 
by Landler [2]. Ozone is an allotropic form of oxygen. It is 
a blue gas with very strong oxidizing properties. Ozone is 
an unstable, non-flammable compound that dissolves well 
in water. It is used in the disinfection of drinking water and 
closed spaces (ozonation), but it is also increasingly used 
in medicine due to, its activity as a antiviral, antifungal 
and antimicrobial agent. Thanks to the benefits of ozone 
therapy, it is used, among others, in dentistry, dermatology, 
orthopedics, surgery, gynecology and ophthalmology.

OBJECTIVE

The aim of the study was to specify the properties of ozone 
therapy, as well as list the areas of medicine in which this 
therapy has been applied.

THE USE OF OZONE IN MEDICINE

Ozone is one of the strongest oxidants. It reacts with 
organic compounds causing their oxidation. This leads to 
the destruction of bacterial cell walls, lipid peroxidation, 
while the final stage is depolarization of the cell membrane 
and loss of enzymes and transport proteins. Thanks to these 
properties, ozone achieves a disinfectant effect [3, 4]. The 
effect on the immune system is achieved by stimulating the 
proliferation of immunocompetent cells, immunoglobulins 
and increasing the activity of macrophages. In addition, 
ozone triggers increased oxygen absorption in the lungs and 
increases transmembrane flow. Analgesic effects are achieved 

by promoting the secretion of vasodilators, among others, 
NO that expands arterial and venous walls [3, 4, 5, 6]. The use 
of ozone therapy includes the ozone-oxygen mixture with 
a maximum concentration of 5% ozone and 95% oxygen.

The main forms of ozone use: the most commonly used 
form of therapy (the possibility of using open and closed 
systems) [7] water (ozonation of drinking water, water in 
swimming pools). The study shows that ozonated water 
is more effective against nosocomial infections caused 
by Enterococcus than NaOCl [8, 9, 10], and ozonated oil 
preparations are used effectively in the treatment of skin 
infections.

Dental procedures in which ozone is used:
– prevention and treatment of carious lesions, especially 

initial stages;
– treatment of infectious diseases of mucous membranes;
– disinfection of root canals;
– marginal periodontal disease treatment;
– increased dentin sensitivity prevention;
– disinfecting the work field (implantology, prosthetics, 

dental surgery);
– stopping the bleeding.

Myśliwiec et al. conducted a study in which they showed 
that ozone therapy administrated in patients after extraction 
of a molar, reduces the amount of pain related complications 
[11].

A recent study has demonstrated that the effectiveness of 
ozone therapy in combination with NaOCl in combating 
E. faecalis during endodontic treatment is comparable to 
a temporary antiseptic dressing [12]. In endodontics, ozone 
therapy is primarily used to sterilize the canal system. During 
repeated endodontic treatment with antibiotic-resistant 
strains, the effectiveness of the therapy can be increased by 
using ozone. Research shows that ozone is effective against 
Streptococcus mutans, Candida albicans and Staphylococcus 
aureus [13]. Researchers show that the use of ozonated water 
to disinfect prostheses can limit the growth of C. albicans 
[14]. Khatri et al. in their study on a group of 40 patients with 
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oral candidiasis, demonstrated a higher efficacy of ozone 
water compared to Clotrimazole therapy. [15]

The most important application of ozone is the field of 
conservative dentistry. The procedure for treating carious 
lesions is painless and non-invasive. In the case of early 
carious lesions, the therapy is based on the application 
of ozone and then the use of remineralizing substances. 
Due to its ability to open dentinal tubules and facilitate 
the diffusion of calcium and phosphorus ions, it is used in 
cervical hypersensitivity [16]. In deep caries leasions, the 
use of ozone is as an additional therapy to facilitate primary 
treatment and does not replace invasive methods in cavity 
preparation. [17]

Ozone therapy is also used in periodontics with dedicated 
profiled tips to allow optimal access into the periodontal 
pockets and precise ozone applications. Nagayoshi et al. 
demonstrated the high efficiency of ozone water in the 
treatment of Gram (-) and Gram (+) bacteria [8]. Szkutnik et al. 
conducted a study on a group of patients with periodontal and 
mucous membrane diseases (aphthae, cold sores, candidiasis, 
lichen planus, gingivitis and periodontitis), which showed 
that in 61% a positive effect of the treatment in the form of 
clinical improvement and pain reduction; exceptionally good 
results were obtained in patients with herpes labialis [18].

Ozone therapy is contraindicated in the following 
conditions:
– pregnancy
– severe anaemia and myasthenia
– active bleeding
– recent heart attack
– asthma
– epilepsy
– pacemaker [19, 20].

Ozone toxicity depends on the route of exposure and 
concentration. If the maximum dose of ozone is exceeded, 
adverse effects such as irritation of the upper respiratory 
tract, coughing, headache, nausea or vomiting may occur 
[19, 20]. However, water ozonation leads to the oxidation of 
bromides and the formation of dangerous and carcinogenic 
bromates [21].

Various protocols and techniques of ozone therapy have 
found their application in orthopedics and traumatology. 
Ozone is used in open and closed bone and soft tissue 
injuries, early septic complications after surgery, chronic 
inflammation of bones and joints, post-traumatic states 
of circulatory system disorders, hard-to-heal wounds, 
secondary bacterial, viral and fungal infections [22, 23].

Studies show that ozone therapy may normalize blood 
glucose and other metabolites in diabetic patients. An 
additional benefit is the reduction of diabetic complications 
[24, 25, 26]. Campanati et al. conducted a study on a group of 
195 patients with diagnosed second-degree skin burns, which 
were monitored over 12 weeks. The subjects were divided into 
two groups in which the effectiveness of using ozonated oil 
preparations and hyaluronic acid was compared. Researchers 
have shown that the effectiveness of treatment ozone therapy 
in skin burns is comparable to standard hyaluronic acid. 
It has also been noted that ozone preparations reduce the 
number of postoperative hyperpigmentation [27].

CONCLUSIONS

Many studies confirm positive effects of ozone therapy and 
its various applications in medicine. Particularly of note are 
disinfecting and immunostimulating properties, as well as 
the fact that ozone therapy is classified as minimally invasive. 
If the protocol is followed, it is safe to use. There is growing 
body of literature describing the use of ozone therapy in 
medicine; however, further research is necessary to establish 
specific protocols for ozone management and the possibilities 
of its application.
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Ozon w medycynie
Streszczenie
Wprowadzenie. Ozon jest formą alotropową tlenu. Jest niebieskim gazem o bardzo silnych właściwościach utleniających. 
To związek nietrwały, niepalny, który dobrze rozpuszcza się w wodzie. Używa się go do wyjaławiania wody pitnej oraz 
pomieszczeń (ozonowanie), jednak coraz większe zastosowanie znajduje również w medycynie, gdzie cenione jest przede 
wszystkim za swoje działanie wiruso-, bakterio- i grzybobójcze. Dzięki korzyściom, jakie niesie terapia ozonowa, jest ona 
wykorzystywana m.in. w stomatologii, dermatologii, ortopedii, chirurgii, ginekologii czy okulistyce.  
Cel pracy. Celem pracy było wskazanie właściwości ozonoterapii i dziedzin medycyny, w których można ją zastosować.  
Skrócony opis stanu wiedzy. Obecnie ozonoterapia stosowana jest jako terapia uzupełniająca leczenie podstawowe. 
W medycynie wykorzystuje się jej działanie dezynfekujące, immunostymulujące, dodatkową jej zaletą jest zredukowanie 
dolegliwości bólowych w trackie leczenia.  
Podsumowanie. Liczne prace naukowe potwierdzają skuteczność zastosowania ozonu w wielu dziedzinach medycyny. 
W większości przypadków terapia ozonowa stosowana jest jako terapia uzupełniająca. Z uwagi na wiele korzyści, jakie 
niesie zastosowanie ozonu, przy braku działań niepożądanych, terapia ta winna być szerzej rozpowszechniona. W artykule 
przedstawiono mechanizm działania terapii ozonowej oraz wskazania do jej zastosowania.

Słowa kluczowe
stomatologia, terapia ozonowa
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