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Abstract: Ozone is the safest and second most powerful oxidant known to man. Ozone as an oxidant 
neutralizes contaminants or chemically alters them so that they can be more easily eliminated. The 
decomposition produces apart from molecular oxygen, atomic oxygen, which is highly reactive: 
oxidizes all non noble metals immediately and attacks numerous organic compounds as a radical. In 
environment ozone is present in stratosphere in the form of gas in a concentration of 1-10 ppm 
which is continuously produced and destroyed in to molecular O2 there by the action of high energy 
UV rays and Cosmic rays on the oxygen molecule. Incorporation of ozone in dental clinic setup 
would eradicate the feeling of pain during dental treatment and also cut off the treatment time 
significantly. Scientific support, as suggested by demonstrated studies, for ozone therapy presents a 
potential for an atraumatic, biologically based treatment for conditions encountered in dental 
practice. 
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INTRODUCTION 
Ozone (O), a natural gas discovered in the mid-19th century, is a molecule 

consisting of three atoms of oxygen in a dynamically unstable structure due to the 
presence of mesomeric states. The gas is colorless, acrid in odor, and explosive in 
liquid or solid form. It has a half-life of 40 minutes at 20°C and about 140 minutes at 
0°C.3 The word ozone originates from the Greek word ozein, which means odor and 
was first used by German chemist Christian Friedrich Schonbein, father of ozone 
therapy (1799–1868) in 1840 when, working with a voltaic pile.22-24 

The word ozone originates from the Greek word Ozein, which means odour 
and was first used by German chemist Christian Friedrich Schonbein, father of ozone 
therapy (1799–1868) in 1840 when, working with a voltaic pilein the presence of 
oxygen, he noticed the emergence of a gas with an “electric and pungent smell” that 
could be a sort of “super-active oxygen.”25 Industrial ozone generators are used for 
industrial application and disinfection of water, after it was shown the potent and 
broad bactericidal activity of ozone. The first medical application seems to have been 
the use of ozone for treating gaseous, post traumatic gangrene in German soldiers 
during the First World War.26 However, a big step forward was the invention of a 
reliable ozonizer for medical use by the physicist Joachim Hansler (1908–1981). The 
idea to use ozone in medicine developed slowly during the last century and it was 
stimulated by the lack of antibiotics and the disinfectant properties of ozone. Ozone, 
which is used for medical purposes, is a gas mixture comprising 95 to 99.95% oxygen 
and 0.05 to 5% pure ozone. Its basic function is to protect humans from harmful 
effects of UV radiation.2 It is one of the most important gases in the stratosphere due 
to its ability to filter UV rays which is critical for the maintenance of biological 
balance in the biosphere. It has been used in human medicine since the beginning of 
20th century. Today, ozone is used not only to disinfect wounds and improve blood 
circulation, but also as a treatment for carcinomas, leukemia, rheumatism, and 
multiple sclerosis. In dentistry, nowadays, ozone has got its own role. It is used in a 
safe and controlled manner to remove caries painlessly followed by remineralization 
of that demineralised tooth structure.27 

Ozone (also known as triatomic oxygen and trioxygen) is a naturally occurring 
compound consisting of three oxygen atoms. It is found in nature, in the form of a gas 
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in the stratosphere in a concentration of 1–10 ppm, being continually created from and 
destroyed into molecular O2

1. Both these chemical reactions are catalyzed by very 
high frequency ultraviolet light from sunlight. Consequently harmful B and C 
ultraviolet radiations in the stratosphere reaching the outer atmosphere from the sun 
are absorbed by ozone. Therefore, ozone in stratosphere has a critical role in both the 
thermal structure of the stratosphere as well as the ecological framework for life on 
the Earth’s surface. On the other hand, ozone in the troposphere is considered to be 
toxic for the pulmonary tract. In the troposphere, ozone is produced in a complicated 
series of chemical reactions involving the components of automobile exhaust (NO2), 
sunlight (especially in hot summer months) and oxygen2. Ozone also occurs 
commonly in nature as a result of lightning strikes during thunderstorms and 
waterfalls. 
                  Ozone has a recognisable smell, which we also associate with 
photocopiers and laser printers. The odour is generally detectable by the human nose 
at concentrations between 0.02 and 0.05 ppm or approximately 1% of the 
recommended 15 min exposure level3. 
                The use of Ozone has been recently introduced to the field of dentistry4. The 
reliable microbiologic and metabolic properties of ozone, in either the gaseous or 
aqueous phases, make it a useful disinfectant with a wide range of activity2. The 
application of ozone gas has been advocated for use in dentistry for the sterilising of 
cavities, root canals, periodontal pockets, herpetic lesions. 

Gaseous ozone has been shown to have an antibacterial effect on Enterococcus 
faecalis5 although less effective than NaOCl. Ozonated water has also been shown to 
be useful6. Extra-oral use in dentistry has been promising and Murakami et al7 has 
shown that ozone, when used as a denture cleaner, is effective against Methycillin 
Resistant Staphylococcus Aureus (MRSA) and viruses. 

In dentistry, Dr. E.A. Fisch (1899–1966) was the first dentist to use ozonated 
water in his practice and introduced it to the German surgeon Dr. Erwin Payr (1871–
1946) who used it from that time forward in surgery and reported his results at the 
59th Congress of the German Surgical Society in Berlin (1935)8. In dental surgery, 
ozonated water was used to promote haemostasis, enhance local oxygen supply and 
inhibit bacterial proliferation9. Theoretically, ozone can reduce the bacterial count in 
active carious lesions and therefore, it may temporarily arrest the progression of caries, 
resulting in prevention or delaying the need for tooth restorations10. 
 
Mechanism of action of Ozone   
Ozone is extremely active. When it encounters a bacteria, virus or fungi, it ruptures 
the cell of the micro-organism. When it is faced with a compound like odors, dirt and 
pesticides, the extra atom of oxygen consumes them completely by oxidation 
reactions. Instead of masking the effect of unpleasant odors, ozone destructs the odor 
causing compounds chemically. Thereafter, the rest of ozone naturally reverts to 
oxygen very quickly. 
  
Modes of ozone delivery in Dentistry 

• Ozonated water 
•  Ozonated saline 
•  Ozone injections 
•  Ozonated oils 
•  Gaseous ozone        
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Ozone generators  
CurOzone USA Inc. (Ontario, Canada) developed the HealOzone which is now 
distributed by Kavo Dental (Kavo GmbH, Biberach, Germany) for use in dentistry 
which can deliver relatively high concentrations of ozone (2100 ppm as 0.052%, v/v 
in air at a rate of 13.33ml/s). The system has a built-in suction scavenging system 
designed to create a seal around the applicator tip. This permits ozone application 
only when coupled with a scavenging system. This makes it readily useable on 
occlusal, buccal and lingual/palatal cavities. However, if a seal cannot be achieved 
then the HealOzone will not operate and this can limit its use. For example, applying 
ozone to interproximal lesions or into a periodontal pocket is difficult and there are 
anecdotal reports that clinicians are modifying the applicator to extend its use into 
other areas of the mouth. 
More recently the Ozicure (PO Box 68992, Centurion, South Africa) has been 
launched in some markets (South Africa), which uses lower concentrations of ozone 
with no apparent need for scavenging. While this increases its clinical application due 
to a simple delivery system there are concerns about the safety of patients and clinical 
staff. The absence of a built in evacuation system makes it essential that high volume 
aspiration is used appropriately to provide this function.3 

  
Clinical applications of ozone in conservative dentistry 

 Ozone in the management of incipient caries as ozone reverses or reduces 
caries progression in the ozone-treated lesions 

 Ozone in management of the open caries - Decay and bacteria are identified 
in areas of the teeth, usually with the help of a laser. A suction cup is then 
used to direct the ozone onto the desired area. With the bacteria completely 
eradicated the dentist will then place a special mineralisation agent onto the 
clean area that enables the healing of the tooth. Follow up visits will be used 
to ensure that the bacteria have not reappeared; if it has then more ozone 
treatment may be needed.   

  Ozone in management of root caries 
 Management of pit and fissure caries3 
  Ozone can be applied as a prophylactic treatment prior to etching and the 

placement of sealant. Longer exposure to ozone has a strong bactericidal 
effect on microorganisms within the dentinal tubules of deep cavities, which 
could result in increasing the clinical success of  restoration.3 

  Hypersensitivity -where wear facets have produced sensitive areas at the 
necks of teeth application with ozone can eliminate this sensitivity. Ozone 
can be used to sterilise a cavity before a filling is placed, so there will be 
virtually no sensitivity after the local anaesthetic wears away.   

 
Clinical applications of ozone in Endodontics  

 As a root canal irrigant 
 For sterilizing root canals  
 Bleaching of Components Responsible for Extrinsic Tooth Discoloration 
 Ozonated water application might be useful for root canal irrigation.      

NaOCl was found to be superior to ozonated water in killing E. faecalis in 
broth culture and in biofilms3. 
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Clinical applications of ozone in Prosthodontics 

 Before cementing the crowns -  it can be used to eliminate sensitivity after 
new crowns or veneers are placed 

  Disinfection of Dentures -Direct exposure of gaseous ozone to Streptococcus 
mutans, Staphylococcus aureus and Candida albicans. The numbers of cells of 
all 3 strains were eliminated to 1/105 at 1 min. Thus Gaseous Ozone is 
clinically useful as strong disinfectant for Dentures and has a deodorizing 
power11. 

 O3 treatment is an effective method in disinfecting the gypsum casts and 
impression materials12. 

  Ozone causes a change in the Au-Cu-Ag-Pd alloy in terms of reflectance, by 
influence on oxidation of dental alloys13. 

 Creating a sterile environment in the oral cavity for implant surgery-in order to 
achieve sterile surface directly where we perform implant surgery, Ozone is 
applied prior and after surgery. This will promote healing and stimulate the 
immune system1.  

 Healing of denture stomatitis 
 Aqueous O3 10 ppm applied reduces the levels of Candida albicans and 

decreases to about one tenth of their initial value after 30min14. 
 
Ozone in oral and maxillofacial surgery 
For the treatment of the refractory osteomyelitis in the head and neck in addition to 
treatment with antibiotics, surgery and hyperbaric oxygen15. 
 
In Periodontal Treatment28 
Ozonated water strongly inhibited the accumulation of dental plaque. Ozonated oil is 
used as a safe therapeutic alternative in patients with acute necrotizing ulcerative 
gingivitis. Healing and bactericidal properties make it useful as a subgingival irrigant. 
 
Other uses of ozone  

 Ozone as a disinfectant 
Ozone has long been used as a water disinfectant due to its reliable oxidation quality 
with regard to chemical, organic and biological impurities. It is suitable for reducing 
bacterial contamination in dental water and in dialysis systems. If it is introduced at 
regular intervals, it can prevent the formation of biofilms in tubes and hose systems. 

 Rinsing and gargling with ozonated water is effective for sore throats, 
ulcerations, abscesses, and halitosis. 

 Ozone accelerates the healing process enormously by producing a higher 
expression of cytokines that are important for wound healing. 

 Ozone in oral microbiology: Ozonated water is effective for killing gram 
positive and gram-negative oral microorganisms and oral Candida albicans in 
pure culture as well as bacteria in plaque biofilm and therefore might be useful 
to control oral infectious microorganisms in dental plaque. 

 
Contraindications of Ozone32,33 
The following are the contraindications of ozone therapy: 

• Pregnancy 
• Glucose-6-phoshate dehydrogenase deficiency 
• Hyperthyroidism 
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• Severe anaemia 
• Severe myasthenia 
• Active haemorrhage 
• Acute alcohol intoxication 
• Ozone allergy 

 
DISCUSSION 

Ozone (in either gaseous or aqueous phase) is a potentially effective 
disinfectant agent for removing the biofilms and the related microorganisms such as 
Legionella pneumophila, Mycobacterium spp., Pseudomonas aeruginosa and Candida 
species from dental unit water system2. 
Elisa Magnia et al found that ozone gas did not compromise the mechanical 
properities of the tested adhesives. Thus, its application on dentin prior to bonding 
procedures is possible, without impairing the performance of the final restoration16. 
             Celiberti et al assessed effect of ozone when used as a prophylactic 
antimicrobial treatment prior to etching and the placement of dental sealants and 
restorations and found no negative interaction with the physical property of enamel 
and adhesive restorations17,18,19. Use of aqueous ozone is biocompatible with human 
oral epithelial cells, gingival fibroblast cells and periodontal cells20,21.  
Brian J. Millar et al showed that the Ozi-cure device when used without adequate 
suction allows ozone to be reach a concentration above permitted levels and therefore 
should not be used. The HealOzone was safe to use3. 
      Benefits include elimination of drills and fillings and the use of anaesthetics. It 
kills 99% of bacteria in cavities and can whiten discoloured cavities. It is excellent for 
nervous or anxious patients as no injection is involved in treatment. Ozone delivery 
system is portable. 

However, ozone is extremely reactive and has a short life expectancy. It 
breaks up into oxygen in less than 20 minutes. It is very susceptible to heat, thus once 
ozonated water is boiled, ozone turns back into oxygen quickly. Ozone cannot be 
stored and must be generated on site. 
 
DISADVANTAGES OF OZONE THERAPY29 
The problem of maintaining the ideal tightness between the cap and the ozoned tooth. 

 The device does not administer ozone when there is a risk of untightness. 
 More time (up to10 minutes) needed for a proper preparation of the cap. 

 
RECENT DEVELOPMENT30,31 
Ozone was effectively used as an antibacterial agent to treat oral infections caused by 
Actinomyces naeslundii, Lactobacilli casei, and Streptococcus mutans. Exposure of 
about 60 seconds exhibited 99.9% killing efficiency, but exposure for such a long 
period showed degradation of salivary proteins. So, exposure of 10 to 30 seconds was 
proved effective in killing significant number of bacteria. O3 was also observed to 
regulate the expression of the genes that play vital role in onset and maintenance of 
allodynia. 
 

CONCLUSION 
In contrast with traditional medicine modalities, such as antibiotics and disinfectants, 
ozone therapy is quite economical; it will markedly reduce both medical cost and 
invalidity. Dentistry is varying with induction of modern science to practice dentistry. 
The ozone therapy has been more beneficial than present conventional therapeutic 
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modalities that follow a minimally invasive and conservative application to dental 
treatment. The exposition of molecular mechanisms of ozone further benefits practical 
function in dentistry. Treating patients with ozone therapy lessens the treatment time 
with an immense deal of variation and it eradicates the bacterial count more 
specifically. The treatment is painless and increases the patient’s tolerability and 
fulfilment with minimal adverse effects. In future, the focus should be on randomized 
clinical trial for routine use of ozone in the treatment of various dental pathologies. 
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