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Ozone therapy in dentistry: A strategic review

Abstract
The oral cavity appears as an open ecosystem, with a dynamic balance between the entrance of microorganisms, colonization 
modalities, and host defenses aimed to their removal: To avoid elimination, bacteria need to adhere to either hard dental surfaces 
or epithelial surfaces. The oral biofilm formation and development, and the inside selection of specific microorganisms have been 
correlated with the most common oral pathologies, such as dental caries, periodontal disease, and peri-implantitis. The mechanical 
removal of the biofilm and adjunctive use of antibiotic disinfectants or various antibiotics have been the conventional methods for 
periodontal therapy. Ozone (O3) is a triatomic molecule, consisting of three oxygen atoms, and its application in medicine and 
dentistry has been indicated for the treatment of 260 different pathologies. The ozone therapy has been more beneficial than 
present conventional therapeutic 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.

Key words: Biofilm, dental, ozone

Rajiv Saini

Department of Periodontology and Oral Implantology, Rural Dental College - Loni, Tehsil - Rahata, 
District - Ahmednagar, Maharashtra, India

Address for correspondence: 
Dr. Rajiv Saini, Department of Periodontology and Oral Implantology, Rural Dental College- Loni, 
Tehsil - Rahata, District - Ahmednagar, Maharashtra – 413 736, India.  
E-mail: drperiodontist@yahoo.co.in

INTRODUCTION

Periodontitis is a destructive inflammatory disease of  
the supporting tissues of  the teeth and is caused either 
by specific microorganisms or by a group of  specific 
microorganisms, resulting in progressive destruction of  
periodontal ligament and alveolar bone with periodontal 
pocket formation, gingival recession, or both.[1] Bacteria are 
the prime etiological agents in periodontal disease, and it is 
estimated that more than 500 different bacterial species are 
capable of  colonizing the adult mouth[2] and the lesions of  
the oral cavity have an immense impact on the quality of  
life of  patient with complex advance diseases.[3] Periodontitis 
has been proposed as having an etiological or modulating 
role in cardiovascular and cerebrovascular disease, diabetes, 
respiratory disease and adverse pregnancy outcome and several 
mechanisms have been proposed to explain or support such  

theories.[4] The oral cavity appears as an open ecosystem, with 
a dynamic balance between the entrance of  microorganisms, 
colonization modalities and host defenses aimed to their 
removal: To avoid elimination, bacteria need to adhere to 
either hard dental surfaces or epithelial surfaces. The oral 
biofilm formation and development, and the inside selection 
of  specific microorganisms have been correlated with 
the most common oral pathologies, such as dental caries, 
periodontal disease and peri-implantitis.[5] The cooperative 
communal nature of  a microbial community provides 

advantages to the participating microorganisms. These 
advantages include a broader habitat range for growth, an 
enhanced resistance to antimicrobial agents and host defence, 
and an enhanced ability to cause disease.[6] Dental biofilm 
pathogenicity in the oral cavity is magnified by two biofilm 
characteristics: Increased antibiotic resistance and the inability 
of  the community to be phagocytized by host inflammatory  
cells.[7] The mechanical removal of  the biofilm and adjunctive 
use of  antibiotic disinfectants or various antibiotics have 
been the conventional methods for periodontal therapy.[8,9] 
As the periodontal researchers is looking for alternatives to 
antibiotic treatments (biofilm resistance), the emergence of  
ozone therapy seems to be a promising future.

History
In 1839, Christian Friedrich Schonbein, first noticed 
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the emergence of  a pungent gas with an electric smell. 
According to the Greek language, he called it ozone and 
presented a lecture entitled “On the smell at the positive 
electrode during electrolysis of  water” at the Basel Natural 
Science Society.[10] Oxygen/ozone therapy has a long 
history of  research and clinical application with humans. 
The first medical application was in 1870 when Dr. C. 
Lender purified blood in test tubes. Medical applications 
became widespread throughout Europe and America. As 
of  1929, more than 114 diseases were listed for treatment 
with oxygen/ozone therapy. Interestingly enough, in 1930, 
a German dentist, Dr. E.A. Fisch, used ozone on a regular 
basis in his dental practice in Zurich, Switzerland, and 
published numerous papers on the subject.

Ozone therapy: Chemistry and apparatus
Ozone (O3) is a triatomic molecule, consisting of  three 
oxygen atoms. Its molecular weight is 47, 98 g/mol 
and thermodynamically highly instable compound that, 
dependent on system conditions like temperature and 
pressure, decompose to pure oxygen with a short half-
life.[11] Ozone is 1.6-fold denser and 10-fold more soluble 
in water (49.0 mL in 100 mL water at 0˚ C) than oxygen. 
Although ozone is not a radical molecule, it is the third 
most potent oxidant (E_ 5 12.076 V) after fluorine and 
per sulfate. Ozone is an unstable gas that cannot be stored 
and should be used at once because it has a half-life of  40 
min at 20 ˚C.[12] Ozone (O3) is naturally produced by the 
photo dissociation of  molecular oxygen (O2) into activated 
oxygen atoms, which then react with further oxygen 
molecules. This transient radical anion rapidly becomes 
protonated, generating hydrogen trioxide (HO3), which, 
in turn, decomposes to an even more powerful oxidant, 
the hydroxyl radical (OH). It is the fundamental form 
of  oxygen that occurs naturally as a result of  ultraviolet 
energy or lightning, causing a temporary recombination of  
oxygen atoms into groups of  three. In the clinical setting, 
an oxygen/ozone generator simulates lightning via an 
electrical discharge field. Ozone gas has a high oxidation 
potential and is 1.5 times greater than chloride when used 
as an antimicrobial agent against bacteria, viruses, fungi, 
and protozoa. It also has the capacity to stimulate blood 
circulation and the immune response. Such features justify 
the current interest in its application in medicine and 
dentistry and have been indicated for the treatment of  260 
different pathologies.[13]

Applications
The potential application of  ozone therapy in human 
body and its biological horizons are listed in Table 1. 
Antimicrobial effect of  ozone is the most studied. Oxygen/
ozone therapy in dentistry contains a multiplicity of  
protocols to deal with dental infection. Three fundamental 
forms of  application to oral tissue are applied — (1) 

Table 1: Potential applications of ozone therapy
Antimicrobial (bactericidal, viricidal, and fungicidal) 

Damage to cytoplasmic membrane
Oxidation of intracellular contents
Specific to microbial cell 
Effective in antibiotic resistive strain

Immuno-stimulating 
Activates cellular and humoral immune system
Proliferation of immunocomplement cells
Synthesis of immunoglobulin’s 
Enhance phagocytosis activity
Activation of biological antioxidants

Analgesic
Anti-hypoxic and detoxicating

Activation of aerobic process (Krebs cycle, glycolysis, oxidation of 
fatty acids) 

Bio-energetic and biosynthetic
Activates protein synthesis
Enhanced cell metabolism (Ribosome, mitochondria)

Biologically active substances 
Synthesis of interleukins, leukotrienes and prostaglandins
Synthesis of immunogloblin’s

Table 2: Dental treatment modalities of ozone 
therapy
Biofilm purging (Elimination of bacterial pathogens)
Periodontal pocket disinfection and osseous disinfection 
Prevention of dental caries
Endodontic treatment
Tooth extraction
Tooth sensitivity 
Tempromandibular joint treatment 
Gum recession (exposed root surfaces)
Pain control
Infection control 
Accelerated healing 
Tissue regeneration
Controlling halitosis (Bad breath)
Remineralization of tooth surface
Teeth whitening (Bleaching)

Table 3: Contraindications of ozone therapy
Pregnancy
Autoimmune disorders
Hyperthyroidism
Anemia
Myasthenia
Alcohol intoxication
CVD, myocardial infarction
Hemorrhage 
Ozone allergy
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ozonated water, (2) ozonated olive oil, and (3) oxygen/
ozone gas. Ozonated water and olive oil have the capacity 
to entrap and then release oxygen/ozone, an ideal delivery 
system. These forms of  application are used singly or in 
combination to treat dental disease. The different clinical 
application of  ozone therapy in combating the dental 
disease and their treatment modalities are listed in Table 
2. The ozone therapy has also certain limitations and 
contraindications as listed in Table 3.

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 
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 
patients' tolerability and fulfillment with minimal adverse 
effects. Contraindications of  this controversial method 
should not be forgotten. Further research is needed to 
regulate indications and treatment procedures of  ozone 
therapy.
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