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Diagnosis 

 

Chan DCN. Current methods and criteria for finding decay in North America. J Dent Ed 57(6):422-425, 1993. 

Caries is regularly found beneath a seemingly intact enamel surface Frequently the diagnosis of occlusal caries 

is less than straightforward 

 

 

Brostek A. Early diagnosis and minimally invasive treatment of occlusal caries--a clinical approach. Oral 

Health Prev Dent. 2004;2 Suppl 1:313-9.  

 

diagnostic accuracy is important;  

-it determines the quality of the treatment decisions made the possibility of unnecessary operative intervention  

-there is a decrease in incidence of cavitated caries 

-common presentation of non-cavitated caries 

-accurate diagnosis more difficult.  

 

Al-Sehaibany, White & Rainey, J Clin Pediatr Dent 20(4):293-298 1996. The reliability of carious lesion 

diagnosis by sharp explorer compared to diagnosis of carious lesion by histological cross section was 25%. A 

seemingly intact occlusal enamel surface may conceal an extensive lesion of the dentin 

 

Tranaeus S, Shi XQ, Angmar-Mansson B. Caries risk assessment: methods available to clinicians for caries 

detection. Community Dent Oral Epidemiol. 2005 Aug;33(4):265-273. 

 

-occlusal lesions are initiated on the fissure walls and can therefore be obscured by sound  

superficial tissue.  

-one effect of regular use of fluorides is greater opacity of enamel, which may obscure  

underlying lesions in dentin, the so-called 'hidden lesions'.  

-dental radiographs are inadequate for detecting decay in the occlusal surfaces until the  

lesion is well advanced through the enamel and into the dentin.  

-the clinician relies on visual observation of texture and discoloration, clinical judgment  

based upon experience, and on tactile sense by probing with an explorer.  

 

Caries detector dye 

 

Fusayama (1979) reported a typical caries detector consisting of 0.5% basic fuchsin or 1 % acid red solution in 

propylene glycol. 

Anderson et al, 1985; Kidd et al, 1993)  showed that caries dyes does not necessarily discriminate infected or 

sound tissues. 

Kidd et al, 1993 showed the use of dye may lead to over preparation of cavities at the enamel-dentine junction. 

Yip et al, 1994 showed dyes tend to result in the removal of sclerotic (translucent) and reparative dentine over 

the pulpal surface. 

 

 Digital imaging of radiographs 

 

Wenzel and Fejerskov reported on the potential advantages of image enhancement in 1992. A total of 124 

third molars were radiographed in-vivo and then "captured" digitally using a charge coupled device (CCD) 

video camera.   The in-vitro histological appearances of these teeth were used as a "gold standard".  The 

sensitivity and specificity of dentinal caries detection for the conventional radiographs were 0.48 and 0.81, 

respectively.   

When these radiographs were digitally enhanced, the sensitivity and specificity became 0.71and 0.85 

respectively.  

 

  

 



 

Quantitative Light-induced Fluorescence (QLF) 

  

Sundström et al, 1985 Teeth illuminated with a blue-violet light will emit green/yellow light with a wavelength 

of 488 nm, the wavelength most suitable for detection of initial carious lesions.  

Angmar-Månsson and ten Bosch, 1993 reviewed optical methods for the quantification of enamel caries. 

 

Laser fluorescence system (DIAGNOdent) 

 

Lussi et al., 1999 - reported on a laser-based device (DIAGNOdent, KaVo, Biberach, Germany) for detection 

of occlusal caries in-vitro and in-vivo. 

Shi et al., 2000 - diagnostic accuracy of DIAGNOdent to detect occlusal caries was significantly better than 

that of radiography (p < 0.001) under in-vitro conditions.  

Shi et al., 2001- validation studies and studies on repeatability and reproducibility must be performed in-vivo 

before large scale application of this device.  

Lussi et al., 2001 - reported a validation and comparison study on QLF and DIAGNOdent for the quantification 

of smooth surface caries. The correlation with the lesion depth was similar for the two methods tested (r = 0.85).   

 

Optical Caries Monitor (OCM) 

  

measures volume-reflection of teeth in-vivo and in-vitro at two wavelengths at the same time under daylight 

conditions. 

Brinkman et al, 1988 studied the OCM to quantify incipient smooth surface carious lesions in-vivo.  The 

system was validated against natural lesions in extracted teeth, and the depth of these lesions and their mineral 

loss were measured by microradiography.  

The correlation coefficient between these two parameters was 0.96 and the correlation between optical 

measurement and lesion depth 0.71. 

 

 Near-Infra Red Spectroscopy (NIRS) 

 

Borsboom and ten Bosch, 1983; ten Bosch et al, 1985; Mardones et al, 1999. the application of Near Infra 

Red Spectroscopy (NIRS) is relatively new in the field of dentistry.  Optical scattering can be used to quantify 

the degree of demineralisation in enamel and dentine. The degree of reflection of a tooth is determined by its 

local scattering, absorption and fluorescent properties. In a sound tooth, scattering is more prominent than 

absorption.  Both scattering and absorption frequently occur along the light path in dentine but this is not seen in 

enamel. Mardones 2000 showed that NIRS was able to detect changes in water content of demineralised 

enamel and dentine tissues. 

 

Electrical Caries Monitor (ECM) 

 

Pincus in 1951. described electrical conductance measurements in caries detection. 

Borsboom in 1997 developed ECM III (Lode Diagnostics BV, Holland). It measures the electrical resistance of 

each carious lesion. The principle was described by  White et al, 1978. Sound tooth tissue is a good insulator 

whereas demineralised tooth tissue is a poor insulator as it contains large quantities of water.  Hence, high 

resistance measurements indicate well-mineralised tissue, whilst low resistance values are associated with 

demineralised tissue.  

Flaitz et al, 1986, Gente & Wenz, 1991 demonstrated that there is a correlation between electrical resistance 

and dentine thickness above the pulp; there is a strong correlation between lesion depth in pits and electrical 

resistance of the lesions.   

 

In-vivo studies include  White et al, 1981; Rock and Kidd, 1988; Verdonschot et al, 1992; Lussi et al, 1995; 

Ashley et al, 2000. 
 

Resilience Caries Monitor (RCM) 

 

The RCM was developed as a diagnostic device to measure the resilience of the surface layer of dentine 

providing a quantitative index of the surface texture (Prinz et al, 1998). The RCM data, so far exhibited, is 

shown to present two extreme conditions for root dentine: (1) demineralised with remaining collagen and (2) 

sound/high mineral surface layer or sound tissue. This RCM scale with the two extremes may be used for 

further experiments to monitor artificial and natural conditions in the mouth. 



Broman (1999) demonstrated that the RCM was capable of detecting changes in dentine after a 10 min 

immersion in 0.1 mM acetic acid, whereas tactile evaluation using a conventional 

explorer was unable to detect these changes until a period of three weeks had elapsed. These data indicate that 

the RCM is more sensitive than a visual-tactile method (Prinz et al, 1999).  

 

González-Cabezas et al, (2001) demonstrated that the Electrical Caries Monitor (ECM) had a higher 

specificity than the QLF and laser fluorescence system (DIAGNOdent) for the detection of root caries in-vitro.   

DIAGNOdent showed higher sensitivity when compared to these detection systems.  These authors concluded 

that QLF, ECM, DIAGNOdent with visual examination were equally accurate in detecting caries.  

 

Reproducibility (in-vitro and in-vivo studies) 

Visual Inspection    49% 

Bitewing Rx    55% 

ElectricalConductanceMeasurement  80-90% 

DIAGNOdent     71-94% 

Attril 2001; Sheehy 2001; Heinrich 2002; Francescut 2003, Lussi et al, 1993, 1995, 1999, 2001. 

 

 

Holmes J & Lynch E. The Clinical Severity Index, CSI. 2001 (from Lussi A, Caries Research, 1999; 33, 297) 

 

debris and plaque is where decay starts 

lesions tend to develop over long time periods; up to several years 

over 450 species of bacteria can be found in the mature lesion 

complex interactions between plaque, bacterial colonies & host 

inoculation / immunisations for caries ? 

bacteria are present in the oral environment, and cover all surfaces of teeth 

there is a balance of mineral loss, and mineral uptake by the tooth surface 

the balance is altered by  

the buffering capacity of saliva 

the pH of the saliva, food, drinks 

the pH of the „normal‟ bacterial community 

the oral hygiene status 

systemic illnesses 

physical characteristics – crowded teeth, decreased ability to maintain hygiene 

patient‟s choice – avoidance of fluoride tooth pastes. 

where the balance shifts towards acidic pH and debris collection 

these bacteria form a niche environment that leads to predominantly acid forming bacteria 

this causes demineralisation of the surrounding enamel, and dentine, leading to a cavity 

the cavity forms a protected environment for this bacterial colony 

oral hygiene, high-dose fluoride, chlorhexidine, chlorates, do not RELIABLY prevent or reverse caries 

reviewed in Holmes J. Clinical reversal of root caries using ozone, double-blind, randomised, controlled18-

month trial. Gerodontology 2003; 20: 106-114. 

 

prevention or improved oral hygiene alone will not arrest or reverse caries predictably.  

Nyvad B, Fejerskov O. Active root surface caries converted into inactive caries as a response to oral hygiene. 

Scand J Dent Res 1986; 94: 281-284 

 

Papas A, Russell D, Singh M et al. Double blind clinical trial of a remineralizing dentifrice in the prevention 

of caries in a radiation therapy population. Gerodontology 1999; 16: 2-10 

 

the key to predictability is the elimination of the acid niche environment; bacteria and their bio-molecules. 

Lynch E, Silwood CJL, Smith C, Grootveld M. Oxidising actions of an Anti-Bacterial Ozone-Generating 

Device towards Root Caries Biomolecules. IADR Abstract 2002. 

 

Lynch E , Silwood CJ, Abu-Naba'A L, Al Shorman H, Baysan A, Holmes J, Grootveld M. Oxidative 

Consumption of Root Caries Biomolecules using Ozone. IADR  Abstract 2003. 

 

 

 

 



Are fluoride, chlorhexidine, triclosan, silver nitrate predictable agents? 

 

Fluoride anion is an agent which has both an anti-plaque benefit, and a direct interaction with teeth and saliva.  

The first fluoride-containing dentifrice was introduced in 1955, using stannous fluoride.  

 

Stamm & Banting, 1980; Brustman, 1986; Burt et al, 1986; Hunt et al, 1989; Stamm et al, 1990 showed 

fewer root carious lesions in adults benefiting from fluoridated water supplies. 

 

Al Joburi & Koulourides, 1984; Teranaka & Koulourides, 1987; Almqvist & Lagerlof, 1993; tenCate et 

al, 1995; Wefel et al, 1995 have proven an increased resistance to the dissolution of root surfaces by their 

immersion in various fluoride concentrations. 

 

Billings et al, 1985 found that daily use of a self-applied 1% (w/w) NaF gel in a customised tray for 2 years 

inhibited new lesions and arrested up to 70% of all incipient and 20% of shallow root carious lesions. 

 

Schaeken et al, 1991 applied Duraphat to the root surfaces of patients surgically treated for advanced 

periodontal disease and proved a reduction in the incidence of root caries in the test group.   

 

De Los Santos et al, 1994 studied the effect of a chewing gum, which contained 0.1 mg fluoride per stick After 

chewing five sticks of the chewing gum daily for 21 days, there were higher degrees of remineralisation and 

high levels of fluoride than in control lesions. 

 

Frame et al, 2000 highlighted several areas where important information required to rationally develop 

preventative guidelines for low-risk patients is lacking.  

 

Chlorhexidine is a bisguanide with broad-spectrum antimicrobial properties (Maltz et al, 1981; Kristofferson 

& Bratthall, 1982; Zickert et al, 1982; Schaeken et al, 1984; Gjermo, 1989; Kidd, 1991; Emilson, 1994; 

Pizzo et al, 2001).  

There may be some potential problems with chlorhexidine including the following: The development of 

resistance in the target micro-organisms, which could become more common with the wider and more frequent 

use of anti-microbial (Matthijs & Adriaens, 2002). Opportunistic pathogens becoming established as a result 

of the disruption of the microflora of the oral cavity and the gastro-intestinal tract. Brown staining may appear 

on the pellicle and tongue, if 0.2% of chlorhexidine digluconate mouth rinse is used twice a day for more than 

three weeks (Kidd, 1991; Axelson, 1993; Sanz et al, 1994; Addy et al, 1995; Ernst et al, 1998). 

Chlorhexidine may only be effective on selective micro-organisms (Ayhan et al, 1999; Achong et al, 1999). 

These problems make these bisguanides unsuitable for long-term daily use (Lang & Brecx, 1986; Marsh, 

1992).  In conclusion, the use of anti-microbial such as chlorhexidine fails to give a definitive solution for the 

management of caries. 

 

Triclosan (2,4,4 'trichloro-2'-hydroxydiphenyl ether) is a non-cationic anti-bacterial agent (Palomo et al, 1994).  

Due to its efficacy against many gram-positive and gram-negative bacteria (Volpe et al, 1996), Gjermo & 

Saxton 1991 concluded that tricolsan is stable, without observed adverse reactions and has low solubility but 

can be formulated as a mouthrinse or dentifrice (van der Ouderaa & Cummins, 1989).   

 

van der Ouderaa & Cummins, 1989 showed that triclosan has been shown to significantly inhibit A. viscosus, 

B. intermedius, F. nucleatum and S. mutans with the effect enhanced by the addition of zinc citrate.   

 

Worthington et al, 1993 examined the effect of using a pre-brush rinse containing 0.03% triclosan and 0.125% 

copolymer (Gantrez) as an adjunct to mechanical cleaning has been investigated. The inclusion of the 

copolymer was shown to deliver significantly more triclosan to the plaque and provided a sustained 

antibacterial effect against plaque for up to 12 hours post brushing (Gaffar et al, 1994).  

 

Volpe et al, (1996) reported that 0.3% triclosan and 2% PVM/MA copolymer dentifrice with 0.243% sodium 

fluoride/silica base resulted in significant reductions in plaque, gingivitis and supragingival calculus compared 

with a placebo. 

   

Duckworth (1993) reported there was no anti-caries benefit observed with this combination over fluoride 

alone.  This statement was in agreement with the other findings (Feller et al, 1993; Hawley et al, 1993; Mann 

et al, 1993). 

 



Silver nitrate (AgNO3) is a colourless and crystalline compound.  

  

Toolson & Smith (1978) reported that patients with carious lesions who were treated with a fluoride solution 

and/or silver nitrate had a significant decrease in caries when compared to those who received no treatment. 

Klein et al, (1999) compared four pharmaceutical regimes for inhibiting carious lesions for a period of 6 weeks.  

These agents were silver nitrate, silver fluoride/stannous fluoride, silver diamine fluoride and chlorhexidine.  

The authors demonstrated that carious lesions treated with either silver fluoride/stannous fluoride or silver 

nitrate had 29% and 19% less lesion progression, respectively compared to control group.  However, results 

from silver diamine fluoride and chlorhexidine failed to differ significantly from those in the control group.  

 

Methods to Manufacture Ozone Gas 

 

Ultra-Violet (UV) light (λ = 182nm), : The production of ozone from oxygen is carried out as the stream of 

oxygen moves through a tube illuminated with a narrow frequency bandwidth of ultraviolet light. The ozone 

yield using a low-pressure mercury lamp considering 37% of the available ultra violet radiation is absorbed by 

oxygen to produce ozone, is 0.72 g kWh-1. 

 

Corona Discharge: Oxygen is passed through a tube containing a hot cathode surrounded by a screen anode. 

This system tends to have a limited life time due of the effect of ozone on the hot plates, and as the heat from 

these plates heats the gas, a proportion of the ozone formed reverts to oxygen. This in turn causes further 

damage to the anode and cathode. Efficiency = 2-7%The energy consumption of typical corona discharge 

systems are ≈ 14Wh g-1 for ambient dry air as feed gas and ≈ 6Wh g-1 for oxygen as feedgas10-14. 

 

Cold Plasma: This is a similar design to the corona discharge tube, but the anode and cathode are encased in 

glass rods filled with a noble gas. In this design the voltage jumps between the anode and cathode rods, forming 

an electrostatic or „plasma‟ field. The advantage of the cold plasma system is that no heat is imparted to the gas 

as it passes through the electrostatic field. It has an almost infinite life-time due to this design. The cold plasma 

generator, originally invented by Nikola Tesla in the 1920s, is still in use today. Efficiency = 2-7%The energy 

consumption of typical corona discharge systems are ≈ 14Wh g-1 for ambient dry air as feed gas and ≈ 6Wh g-1 

for oxygen as feedgas10-14. 

 

PEM - Proton Exchange Membrane; Electrochemical production of ozone by means of a PEM cell can 

deliver optimum current yields in the order of ≥20% at a power consumption of 67 to 90 Wh g-1 20.  

 

History of  Ozone Usage  

 

18th & 19th Century 

1785, Van Marum noticed that air near his electrostatic machine acquired a characteristic odour when electric 

sparks were passed.  

1801, Cruickshank observed the same odour at the anode during electrolysis of water. 

 

1840, Shonbein named the substance, which gave off this odour, ozone, from the Greek word, “ozein”- to smell.  

The vast majority of historical references to ozone indicate Shonbein was the first scientist to name ozone, 

although there are some references to another German scientist, Christian Fernandez as the first. 

 

20th Century developments 

1911 -  London Underground ventilated with ozonated air  

World War 1, ozone was used to treat gunshot and trauma wounds, trench foot gangrene and the effects of 

poison gas.  

1915 - Dr. Albert Wolff of Berlin also used ozone for treating colon cancer, cervical cancer and decubitis ulcers 

in 1915.  

1920 - Dr. Charles Neiswanger MD, the President of the Chicago Hospital College of Medicine, published 

“Electro Therapeutical Practice.” Chapter 32 was entitled “Ozone as a Therapeutic Agent.” 

1932 - Dr E Fisch first dental use of ozone for infection Tx 

1950‟s - ozone used to treat cancers 

1977 - Dr. Renate Viebahn - technical overview of ozone action in the body. 

1979 - Dr. George Freibott began treating his first AIDS patient with ozone  

1990‟s - Reynolds & HIV 

 

 



21th Century developments 

 

H NMR Studies  (high resolution proton (1H) nuclear magnetic resonance (NMR) spectroscopy) 

Professor V Bocci (Bocci  1992, 1999, 2004) theorised that ozone induces the production of cytokines such as 

tumour necrosis factor (TNF) and interferon.  

2000 - prion and protein treatment 

2005 - plant extracts 

2005 - protein extracts for skin care, infection control and wound management (Holmes 2005, Holmes & Kort 

2006) 

2007 – transdermal skin gels, (Holmes 2007) 

 

ozone gas exposure over 0.04 ppm resulted in pulmonary damage 

Brauer M, Brook JR. Personal and fixed-site ozone measurements with a passive sampler. Air Waste Manag 

Assoc. 1995 Jul;45(7):529-37. 

 

exposure to ozone concentrations at 0.75 ppm or more has a negative effect on visual and auditory attentive 

tasks.  

Gliner JA, Matsen-Twisdale JA, Horvath SM. Auditory and visual sustained attention during ozone 

exposure. Aviat Space Environ Med. 1979 Sep;50(9):906-10. 

 

? Is „old‟ research flawed? 

Gliner et al 1979, Brauer & Brook 1995. 

new evidence from Cuba (Menendez 2005), Germany (Schultz 2004, 2005) and South Africa (Oliver, 2006) 

suggest that ozone up to 200ppm initiates „pre-conditioning‟ and is not dangerous as first thought.  

 

Lynch E, Silwood CJ, Abu-Naba L, Al Shorman H, Baysan A, Holmes J, Grootveld M. Oxidative 

Consumption of Root Caries Biomolecules Using Ozone. (2004)IADR Abstract 

Conclusion; ozone reduces time of treatment, cost effective treatment, usually no anaesthetics required 

 

Holmes J & Lynch E. Reversal of occlusal caries using air abrasion, ozone and sealing. IADR Abstract, 2004 

 

Domingo H, Holmes J, Abu-Naba’A L, et al . Economic savings treating root caries with ozone or air 

abrasion. IADR Abstract 2004 

 

The use of ozone 

-saves tooth tissue 

-maintains tooth vitality 

-avoids pulpal exposure 

 

Holmes J. ART and Ozone; combination therapies that are changing the face of dental care. IADR abstract, 

2004 (IADR Irish Division Meeting, Belfast ) 

 

Does ozone interfere with dental material bond strengths or material retention? 

 

Abu-Naba'a L, Al Shorman H, Lynch E. 6-months Fissure Sealant Retention Over Ozone treated Occlusal 

Caries. IADR Abstract 2003, 2004  

 

Campbell D, Hussey D, Cunningham L, Lynch E. Effect of Ozone on Surface Hardness of Restorative 

Materials. IADR Abstract 2003.  

 

Onisor I, Bouillagueth S, Krejci I. Influence of Different Surface Treatments on Marginal Adaptation in 

Enamel and Dentin,  J Adhesive Dent 9:297-303, 2007. 

Conclusion:  Surface treatment with ozone and silica coating may significantly decrease marginal quality in 

dentin without negatively influencing marginal quality in enamel. The experiment evaluated marginal integrity 

after functional loading in the Univ of Geneva chewing machine. A 12% greater marginal discontinuity was 

observed in the dentin margins treated with O3.  On enamel O3 improved margins by 5%. 

 

? silica used as a filler in etchants shown to reduce all bond strengths 

? on root surfaces or dentine – sterilise with ozone and use glass ionomers 

? on enamel surfaces, sterilise with ozone, use composites / composite bonding 



 

Magni E, Ferrari M, Papcchini F, Hickel R, Ilie N. Effect of ozone treatment on one-day and aged composite 

repairs. IADR Abstract 2009 

Conclusion: The application of ozone determines a significant reduction of the 24h composite-repair strength 

only if a silane is used as intermediate agent. On aged composite repairs an ozone pre-treatment does not 

produce any detrimental effect on the composite-repair strength. 

 

Garcia EJ. Influence of Ozone Treatment Pre- or Post Bonding Procedures. IADR Abstract 2010 

Results: Ozone water treatment showed higher bond strength values for the pre-bonding group and lower bond 

strength values for the post-bonding group (p = 0.007). 

Conclusions: aqueous and gaseous ozone, can be recommended as antibacterial treatment before bonding 

procedures. 

 

Songur E, Ozalp N, Tulga Oz F. Effect of Ozone on Microtensile Bond Strength  of Fissure Sealant. IADR 

Abstract 2010. 

Results: there was no statistically significant difference between the control and the ozone-treated samples on 

microtensile bond strength test (p > 0.05).  

Conclusion: Even though ozone application had no statistically significant effect on the microtensile bond 

strength on fissure sealant application, the ozone treatment could be beneficial prior to acid etching. 

 

Predictable results 

 

Holmes J. Clinical reversal of root caries using ozone, double-blind, randomised, controlled 18-month trial. 

Gerodontology 2003; 20: 106-114. 

patients prefer this non-invasive treatment system to “drilling & filling” 

 

Domingo H, Abu-Naba'a L, Al Shorman H, Holmes J et al. Reducing Barriers to Care in Patients Managed 

with Ozone. IADR Abstract 2003. 

 

Megighian GD, Dal Vera M. Reducing Barriers to Care in Patients Managed with Ozone in a General Dental 

practice in Italy. IADR Abstract 2003 

 

Abu-Naba'a L, Al Shorman H, Lynch E. Patient's Attitude to Treatment of Pit and Fissure Caries with Ozone. 

IADR Abstract 2004. 

 

Lussi A and Dähnhardt JE. Treatment of non-cooperative children. First results after 4 mths. IADR Abstract 

2004.  

Compliance of the parents;  

20% were sceptical at the beginning of the treatment after the first ozone treatment  

100% wanted to continue after initial results 

 

Steier L, Steier G, Domingo H, Lynch E. Older Patients Attitudes to Managing Caries with Ozone. IADR 

Abstract 2006 

Conclusion: The results of this survey suggest that older patients attending a general dental practice were happy 

or satisfied with ozone treatment to manage their dental caries and would be happy to even pay more for this 

treatment than conventional drilling and filling. The ozone treatment was associated with a reduction in anxiety.  

 

The key to predictability is the elimination of the acid niche environment; bacteria and their bio-molecules in; 

 

Holmes, J & Lynch, E. Clinical Reversal of Occlusal Fissure Caries Using Ozone. 

showed > 99.5% caries reversal at 24 months. 

 

Holmes J. Clinical reversal of root caries using ozone, double-blind, randomised, controlled 18-month trial. 

Gerodontology 2003; 20: 106-114. 

-showed 100% caries arrest and reverse after ozone Tx 

-control lesion with OH, F, Ca, PO, Zn only worsened 

 

„The entry of a patient into the cycle of drill and fill is irreversible. Once a hole is drilled into a tooth, the patient 

always will have it; and no matter how good a clinician each dentist perceives themselves to be, any restorative 

material will fail at some time.‟ Holmes J, 2003  



 

Holmes J. The Expanded Clinical Severity Index and Ozone Treatment, 2007  

 

Holmes J, Lynch E. Clinical Reversal of Occlusal Pit and Fissure Carious Lesions (OPFCLs).IADR Abstract 

1306, 2003   

 

Holmes J. Clinical Reversal of Occlusal Carious Lesions (OCLs). IADR Abstract, 2003 

 

Baysan A, Lynch E, Journal of Dental Research 2001. Ozone Showed > 86% caries reversal at 24 months after 

10 seconds ozone applied 

 

Domingo H, Holmes J, Abu-Naba'A L, Al Shorman H, Baysan A, Freeman, R. Economic Savings Treating 

Root Caries with Ozone or Air Abrasion. IADR Abstract, 2004 

 

Chou J, Boyd D, Tompkins G. Effect of Ozone Treatment on Interleukin Levels in Dental Pulp IADR 

Abstract 0036, 2005 

Objective: To determine whether therapeutic levels of ozone stimulate production of the inflammatory 

cytokines interleukin-2 (IL-2) and interleukin-6 (IL-6) in healthy teeth.  

Methods: Participants (9- 17 years old) with healthy teeth requiring extraction for orthodontic reasons were 

recruited. The teeth were cleaned with pumice and water and randomly assigned to test or control groups. Test 

teeth were exposed to 40 seconds of ozone treatment via an ozone generating machine; 20 seconds occlusally 

and 20 seconds buccally.  

The teeth were extracted either one day or one week later, and placed in chilled phosphate–buffered saline. The 

pulp was removed within 30 minutes of extraction and stored at -80°C until assayed. Pulpal concentrations of 

IL-2 and IL-6 were measured by ELISA (R & D systems).  

Conclusion: From the experiment, there was no evidence that ozone treatment stimulated an increase in the 

levels of IL-6 and IL-2 in healthy dental pulp. This suggests that ozone elicits negligible inflammatory 

responses (if not reduces levels of inflammation) when applied to healthy teeth, and may have potential for 

prophylactic treatment of patients with high caries risk.  

 

Strycharz-Dudziak M, Biezanek T, Chalas R, Bachanek T; Ozone Therapy as a Treatment Method of Initial 

Caries. IADR Abstract 2515,.2010:  

Objectives: Ozone therapy is a non-invasive method of initial caries treatment, especially recommended for 

lesions within pits and fissures, root surface and cervical region. The aim of the study was evaluation of ozone 

therapy effectiveness in treatment of initial caries in premolars with addition of topical fluoride application.  

Methods: The study involved 180 premolars (90 test, 90 control lesions) with initial caries on occlusal surface 

diagnosed during visual inspection. All the teeth were examined with the DIAGNOdent (KaVo, Germany). The 

range of fluorescence values was 0-30, in which only prophylactic and non-invasive procedures are 

recommended by the manufacturer. Ninety teeth were treated with gaseous ozone (HealOzone, KaVo, 

Germany) according to fluorescence values: (0-13)-20s, (14-20)-40s, (21-30)-60s and then topical fluoride 

(Elmex gel) was applied on the occlusal surfaces of the teeth. Each ozone-treated tooth had its control with 

similar fluorescence value in the same patient. Control teeth (n=90) were not ozonated. The patients were 

advised to use fluoride toothpaste in daily brushing. After one year the measurements were carried out again. 

The data were analyzed by t-test (p<0,05).  

Conclusion; Ozone prevents decay 

 

Takesaki M, Komatsu Y, Matsuda Y, Noda M, Microbiological Aspect of Ozone Treatment for Dentinal 

Caries IADR Abstract 2778, 2007 

 

Objectives: It is accepted clinical practice to remove all carious dentin during cavity preparation in order to 

arrest the carious process. The purpose of this study was to compare the microbiological aspect of ozone 

treatment for dental caries (ozone group) with that of  the visual and tactile method of detecting carious dentin 

using a DIAGNOdent (control group).  

Methods: Twenty-five freshly extracted molars with carious dentin were used in this study. Half of each 

carious lesion was removed using a sterile excavator and/or bar, and transferred to a sterile vial filled with 

500µL PBS and glass beads. This procedure repeated until caries removal over the pulpal surface was 

satisfactory. Subsequently, the lesions were exposed to ozone gas for 60 sec using an ozone-generating device 

(KaVo HealOzone, KaVo-Dental, Germany).  

The remaining parts of the carious lesions were removed and transferred to the PBS vials. After the lesions were 

exposed to ozone gas for 60 sec, the caries removal as described repeated with monitoring by DIAGNOdent. 



After vortexing, 50µL fluid specimen from each sample in the PBS vial was inoculated into semisolid HK agar 

and incubated for 24 to 72 hours under anaerobic condition. After incubation, the specimens were moved to the 

laboratory for identification. In comparison of microbiological aspect, the presence rate of the cultivable 

microorganisms in the specimen of final caries removal was referred.  

Results: For four molars, there were no cultivable microorganisms in all specimens. The microorganisms 

presence rate for the ozone and control groups was 20.8% and 71.4%, respectively. There was statistically 

significant difference between the two groups.  

Conclusion: In order to arrest the carious process, the visual and tactile method using a DIAGNOdent had some 

limitation. Ozone treatment eliminated all micro-biology. 

 

Dental researchers have started to examine the effects of ozonated fluids in periodontal disease.  

 

Huth et al in two papers in 2006 and 2007 (Huth et al 2006, Huth et al 2007) examined the effect of ozone on 

periodontal tissues. The 2007 paper compared traditional periodontal anti-microbial products with the use of 

ozonated water. Both papers concluded that ozonated water has an excellent antibacterial properties 

 

Huth et al (Huth et al 2007) in their later paper examined the effect of ozone on the influence on the host 

immune response. These researchers chose the NF-kappaB system, a paradigm for inflammation-associated 

signalling/transcription. Their results showed that that NF-kappaB activity in oral cells in periodontal ligament 

tissue from root surfaces of periodontally damaged teeth, was inhibited following incubation with ozonized 

medium.  

 

The Huth 2007 study establishes a condition under which aqueous ozone exerts inhibitory effects on the NF-

kappaB system, suggesting that it has an anti-inflammatory capacity (Huth et al 2007).  

 

The use of ozonated water in dental water lines and ultrasonic systems such as scalers, sonic preparation 

systems and air abrasion systems would seem to be supported by Huth et al 2006 and Huth et al 2007. 

 

Eick S, Tigan M, Sculean A. Effect of Ozone on Periodontopathogenic Species. IADR Abstract 3070 2011 

Objective: Based on the impact of pathogens, antiinfective regimen is an important component in any treatment 

of periodontal and periimplant diseases. As an alternative method to chlorhexidine, application of ozone is 

discussed. Ozone is a powerful antimicrobial agent by destructing cell walls and cytoplasmic membranes of 

bacteria and fungi. The study was aimed to determine the effect of ozone on microorganisms, which play a role 

in pathogenesis of periodontitis and peri-implantitis.  

Methods: Ozone was generated by using Prozone® device for 6 s – 2 × 24 s against 23 mainly anaerobic 

periodontopathic species. Agar diffusion test was used as a screening method. Then, the killing activity was 

tested in a serum-free environment and with 25% v/v inactivated serum. Further, the effect of ozone on 

bactericidal activity of native serum was analyzed against Fusobacterium nucleatum, Porphyromonas gingivalis 

and Aggregatibacter actinomycetemcomitans.  

Results: Agar diffusion test showed a high efficacy of ozone against microorganisms, especially against the 

included P. gingivalis strains. This result was confirmed by the killing tests; most of the strains in a 

concentration of 105 were completely eliminated after two-fold 18 s application of ozone. Only four of the six 

potentially “superinfecting” species (Staphylococcus aureus, Enterococcus faecalis, Enterobacter cloacae, 

Candida albicans) were resistant in part. Addition of inactivated serum reduced the killing rate of ozone by 78% 

after 6 s and by 47% after two-fold 18 s exposures; no strain was completely eradicated after any application of 

ozone. Bactericidal killing of native serum was enhanced after application of ozone; no effect was visible on the 

included A. actinomycetemcomitans strains which was found to be completely resistant to the bactericidal 

action of serum.  

Conclusion: Ozone combined with mechanical therapy may have clinical relevance in non surgical and surgical 

periodontal therapy. 

 

 

Patel PV, Kumar V, Kumar S, Holmes JC. The Therapeutic Effect of Topical Ozonated Oil on Postsurgical 

Epithelial  Healing of Free Gingival Graft  Surgical Sites – A Clinical And Exfoliative Cytological  Study. 

Accepted for Publication , JOP 2011 

Conclusion; Our results showed significant improvement in epithelial healing and gingival health after topical 

ozone application on gingival surgical sites.  

 

 



Patel PV, Kumar V, Kumar S, Holmes JC. Therapeutic Effect of Topical Ozonated Oil on Healing of Palatal 

Wound Site -A Morphometrical and Cytological  Study. Accepted for Publication , JOP 2011 

Conclusion; Our results showed significant improvement in morphometrical and epithelial healing after topical 

ozone application on palatal surgical sites.  

 

Matsumura K, Ikumi K, Nakajima N, Peng C, Hyon S-H, Tsutsumi S.  A Trial of Regeneration of 

Periodontal Ligament around Dental Implants. IADR Abstract 0617. 2010 

Objectives: The purpose of this study is to regenerate the human periodontal ligament (PDL) around dental 

implants The PDL cells were isolated from dog's periodontium. The middle third of the periodontal ligament 

was removed from the surface of extracted teeth, to avoid contaminating with gingival and apical tissues. The 

cells were cultured in DMEM and used after 4 to 10 times subculture.  

Method; hybrid implant was prepared as follows;  

1, the titanium implant was oxidized by 30% hydrogen peroxide.  

2, poly(ethylene-co-vinyl alcohol)(EVA) was coated onto the implant and ozone treatment was carried out for 

introduction of carboxyl groups.  

3, the collagen sponge was immobilized around the implant by freeze-drying method. 

4, PDL cells were seeded onto the implant and then implanted into dog's alveolar bone.  

Results: After 3 months of implantation, the implants and their surrounding tissues were removed. The 

specimens were stained with Masson Trichrome stain. From the results, the tissue around implant was observed 

to be similar to the one around natural tooth.  

Conclusions: The results suggested that the novel hybrid implants has a high potentiality to regenerate a 

periodontal ligaments around the implants.  

 

? Why would you want a periodontal ligament around an implant? 

 

McKenna D, Lynch E, Cunningham JL, Grootveld MC. Management of Peri-implant Mucositis using  

Ozone. IADR Abstract 0534, 2007 

Objectives: The aim of this study was to assess if ozone could manage experimentally produced peri-implant 

mucositis. 

Methods: After ethics committee approval, twenty subjects were enrolled in a randomized, double – blind, 

controlled, single centre study after a pre-trial phase to achieve clinically healthy gingivae. Each of these 

patients had two implants which were randomly allocated as either test or control. Subgingival administration of 

ozone (HealOzone, KaVo) and saline (test implant site) or air and saline (control implant site) was delivered 

subgingivally for 60 seconds on day 0, 7 and 14.  

Results: The (mean +- SE) modified gingival index was zero at baseline and at 21 days was 0.8 +- 0.17 for the 

ozone treated sites and zero and 1.65 +- 0.20 respectively for the air treated sites (p<0.01). The bleeding index 

at 21 days was 0.05 +- 0.05 for the ozone treated sites and 1.05 +- 0.18 for the air treated sites (p<0.01). No 

adverse side effects were recorded either during or after the study. No adverse events were recorded. 

Conclusion: Ozone treatment of gingivae around implants significantly reduced peri-implant mucositis during 

this 21 day experimentally induced peri-implant mucositis study. 

 

Poitevin A, Peumans M, De Munck J, Bram J, & Van Meerbeek B. Clinical Effectiveness of a CPP-ACP 

Crème for Tooth Hypersensitivity Treatment  IADR Abstract 0136, 2004  

The patient was instructed to apply GC Tooth Mousse during 21 days brush teeth at evening apply GC Tooth 

Mousse in tray or with swab leave for 3 min spread remaining crème throughout the mouth for 1-2 min do not 

eat or drink for 30 min  

GC Tooth Mousse appears to be effective in reducing tooth hypersensitivity.  

 

Al Shamsi AH, Lynch E, Lamey P-J, Cunningham JL, Grootveld MC. Influence of ozone on caries 

incidence around orthodontic brackets. IADR Abstract 0604, 2004 

Objectives: To assess, using ICDAS II, a photographic method and DIAGNOdent, the ability of ozone or air 

treatment to prevent white spot carious lesions around orthodontic brackets in permanent teeth in-vivo in a 

double blind clinical trial.  

Methods: Forty patients participated in this study. A split mouth technique was implemented to examine the 

upper labial/buccal, where one side (left or right) was randomly allocated to the ozone treated group, and the 

other side served as a control which was treated with air. The air or ozone were applied by a second operator 

who was not involved with the caries detection scoring. After bracket bonding, DIAGNOdent readings, digital 

photographs and enamel scoring for decalcification (using ICDAS II) were taken and ozone or air were applied 

from the HealOzone unit (KaVo) for 10 seconds around each bracket at baseline, 3, 6 and 9 months. At 12 

months, all the assessment measures, without ozone or air application, were repeated.  



Results: The number of teeth with white spot lesions at the end of the treatment, using the photographic 

assessment, was 41 (28.5%) for the control air group and 13 (9%) for the ozone group (p = 0.006, p < 0.05). 

There was a significant effect of time upon the mean DIAGNOdent readings and ICDAS II scores between 

ozone group and air group (P < 0.05). The Spearman's rank correlation coefficient between the changes in the 

DIAGNOdent and the ICDAS II scores over the recall visits was 0.75.  

Conclusions: White spot lesion formation associated with fixed orthodontic treatment can be assessed using the 

ICDAS II, DIAGNOdent and a photographic method. Ozone treatment was capable of significantly reducing 

white spot lesion formation around orthodontic brackets. This adds new knowledge for the orthodontist with 

regard to ozone treatment as a part of orthodontic therapy in order to reduce the incidence of carious lesions 

around orthodontic brackets. 

 

Alawadi J, Domingo H, Lamey PJ, Cunningham LJ, Grootveld MC, Lynch E. Use of Ozone in Root Canal 

Treatment. IADR Abstract 2009 

Ozone is the most powerful antimicrobial root canal treatment irrigant available (Journal of Esthetic and 

Restorative Dentistry 2008;20(5):287-93) and therefore might help improve the success of root canal treatment. 

Huth et al (Journal of Dental Research. 2007 86; 451-456) have reported a potential benefit of using Ozone in 

root canal treatment. 

Objective: To assess the six months periapical radiolucencies change in teeth irrigated with sodium 

hypochlorite (NaOCl) and air or NaOCl and Ozone. 

Methods: After ethics approval, eighty patients, requiring one root treatment each, consented to participate and 

were radiographed and included for analyses, randomly divided in two groups; after the final application of 

0.5% NaOCl solution group A were treated with air (10 s) and group B were treated with ozone (10 s), both 

delivered (double blind) from the HealOzone device (KaVo). A standardized root canal treatment procedure 

was performed by the same operator using a single visit root canal treatment. Follow-up examinations after 6 

months consisted of history taking, clinical and radiographic examination. All the pre-operative and follow-up 

postoperative periapical radiographs were scored using an index by three assessors. 

Results: In the ozonated NaOCl groups, all 42 had no periapical radiolucency on the x-ray score at the 6 

months recall, whilst in the NaOCl and air group, 30 cases out of 38 improved in the radiographic score at the 6 

month recall with 6 not changing and 2 getting worse. 

Conclusion: Most of the teeth with periapical radiolucencies at baseline had no periapical radiolucencies after 6 

months. Both sodium hypochlorite and ozone show promise as an irrigation method in RCT. 

 

Lage-Marques LJ, Nogales CG, Beloti M. Ozone Therapy in Endodontic Practice, in Vivo Study. IADR 

Abstract 4288, 2010 

Objectives: The ozone therapy has been coming up as a new therapeutic modality in dentistry. The literature 

has showed promising results, indicating a wide spread action in whole dental specialties. The great oxidative 

power of ozone provides antimicrobial effect and it increases the adenosine triphosphate (ATP) synthesis, 

which can potentate the repair process. Thus, these facts justify the present study which will assess the effect on 

apical periodontite repair. 

Methods: 30 patients with digital radiographic evidence apical periodontites on study were selected. After 

cleaning and shaping of the root canals, the patients were divided into 2 experimental groups: Group I – Regular 

endodontic protocol using root canal irrigation with 1% Sodium Hypochlorite associated to Endo PTC (10mL), 

final irrigation with EDTA-T 17% remaining for 3 minutes and Group II – Regular endodontic protocol 

associated with a last irrigation with 10mL of ozonated water at 40mg/mL concentration (Philozon).  

Results: During the experimental times (1.root canal obturation, 2.3 months , 3.six months) the images were 

obtained using direct digital radiographic using a custom resin like a connection. The image analyses were 

realized with Leica QWIN550IW software that calculated the area of lesion. A complementary analysis with 

Gray levels profile to evaluated dynamics of repair process was also accomplished.  

Conclusions: Based on the data and statistically analysis it was possible to conclude that the endodontic 

procedures on the patients in both groups presented a high level of repair. The GII (Ozone) presented on the 

experimental time (6 months) a small standard deviation, representing a short variation and a homogeneous 

repair. Statistically difference 5% was found of periapical bone repair when compared with GI (Regular 

endodontic protocol).FAPESP 2006/04105-2 

 

Khadre, M.A. Yousef, A.L. Sporicidal action of ozone hydrogen a comparative study. International Journal of 

Food Microbiology 71, 131–138. 2001 

 

 

 



Young, S.B. and Setlow, P. Mechanisms of Bacillus subtilis spore resistance to and killing by ozone. J Appl 

Microbiol 96, 1133–1142, 2004. 

Spores are exceptionally resistant to cleaning and sterilisation methods. First experiment ca 0·5 μg l−1 ozone (5 

× 10−4 ppm) was too low to kill spores. Second experiment with ozone concentrations from 11 to 40 ppm (11–

40 mg l−1), resulted in 96-98% spore kill rates 

Conclusions: Ozone kills spores. Ozone does not kill spores by DNA damage. Ozone render the spores 

defective in germination - ? by damage to the spore's inner membrane. 

 

El Hadary A, Yassin H, Mekhemer S, Holmes J, Grootveld M. Evaluation of Ozonated Oils on 

Osseointegration of Dental Implants under the Influence of Cyclosporine A: An In Vivo Study. J Oral 

Implantol. 2010 Jun 14.  

Conclusion; Within the limits of this study, the results suggest that topical ozonated oil may influence bone 

density and the quality of dental implant osseointegration. Therefore, topically applied ozonated oil may 

influence bone density and the quality of osseointegration around dental implants. 

 

Holmes J, Grootveld M, Smith C, Claxson A, Lynch E. Bleaching of Components Responsible for Extrinsic 

Tooth Discolouration by Ozone. IADR Abstract 0615, 2002. 

Conclusion; These results clearly demonstrate that O3 exerts marked bleaching actions towards melanoidins, 

models for components responsible for ETD. The mechanism of this process may involve the ozonation of 

(>C=C<) bond systems which contribute to the chromophoric properties of such “browning products”. 

 

Tessier J, Orzuza R, Friedman S, Lanata E. The use of Ozone in the Treatment of Intrinsic Tooth 

Discolouration in Rats. IADR Abstract 0038, 2007 

Objective; to evaluate in an experimental model of growing rats treated with oxytetracycline & the ability of 

ozone of tooth whitening due to an intrinsic reason.  

Method; Male weanling Wistar rats (n=20) were fed ad libitum with a stock diet and water, containing 0.25 

g/% of oxytetracycline (Holliday-Scott) up to aged= 60 days. At this time, animals were randomly assigned one 

of two groups, C or E. Animals were put under anesthesia. Then, E was divided into two groups (E3 and E5) 

and treated with ozone (Healozone, KaVo) as follows: E3 (n=8) received O3 application for 3 minutes and E5 

(n=7), an application for 5 minutes. C (n=5) remained untreated. Incisor teeth from C, E3 and E5 groups were 

photographed and incisors were cut in order to perform biochemical determinations. Specimens were treated 

with buffer phosphate (37%) and color was analyzed by 1) a Vita scale and 2) spectrophotometrically (Metrolab 

1600plus). Readings were compared to untreated controls. Data (Media±SD) were analyzed by ANOVA and 

Tukey tests (p<0.05).  

Results: 1) E3 and E5 showed noticeable change of coloration; 2) strong differences between E were detected 

C=0.199a± 0.012, E3=0.174b± 0.019, E5=0.151c ±0.007; p<0.0001.  

Conclusion; These results suggest that ozone could be used to treat intrinsic tooth discolouration. 

 

Grootveld MC, Blackburn JC. Bleaching Components Responsible for Tooth Discoloration by Therapeutic 

Ozonated Water. IADR Abstract 2110, 2007. 

Objectives: Extrinsic tooth discolouration (ETD) can arise from brown-coloured melanoidins, products derived 

from the reaction of reducing sugars or carbonyl compounds with amino functional groups of proteins (Maillard 

reactions); glycoproteins of the acquired pellicle serve as substrates for these processes. In this study, we 

examined the ability of therapeutically-relevant doses of ozone (O3) to bleach model brown-pigmented 

melanoidins.  

Methods: Melanoidins were generated via the reaction of L-lysine. Bleaching of these melanoidin solutions by 

O3 in solution at 2ppm was monitored spectrophotometrically at a wavelength of 350 nm (Unicam UV-2 

spectrophotometer). Each sample treatment was conducted in triplicate.  

Results: The results demonstrated a significant level of bleaching of melanoidins following treatment with O3. 

The extent of the bleaching process observed increased with increasing levels of O3 treatment.  

Conclusions: These results clearly demonstrate that this ozonated water exerts bleaching actions towards 

melanoidins, models for components responsible for ETD. The mechanism of this process may involve the 

ozonation of (>C=C<) bond systems which contribute to the chromophoric properties of such “browning 

products”. 

 

Infection Control - DWU's 

 

Aspergillus amstelodami, Aspergillus fumigatus, Aspergillus spp. from Aspergillus glaucus group, Aspergillus 

repens, Citromyces spp., Geotrichum candidum, Penicillium aspergilliforme, Penicillium pusillum, Penicillium 



turolense, Sclerotium sclerotiorum; yeast-like fungi: Candida albicans, Candida curvata and other yeasts 

(Szymanska 2005). 

dental units from clinics in conservation, periodontology, and prosthodontics. Conservative dental units had the 

highest counts, followed by periodontology and prosthodontics (Al Shorman et al 2003, Al-Hiyasat et al, 

2007) the most common bacterial species in mains water is Micrococcus luteus and Sphingomonas spp., & are 

known opportunistic pathogens (O'Donnell et al 2006). dental units have the potential to transmit periodontal 

pathogens between patients. (Montebugnoli et al 2004) in dental air-water aerosol, water is the main source of 

bacterial endotoxin contaminating the aerosol from dental hand pieces, even after sterilisation. (Szymanska 

2005)  

 

detachment of microorganisms from DUWL biofilm flushed into the oral cavity can infect patients (Objectives: 

To evaluate the oxidising actions of O3 in water with salivary biomolecules. stasis in DUWL‟s during non-

working time results in the proliferation of the biofilm and colony forming units (CFU‟s) (Al-Hiyasat et al 

2007).  

the most common bacterial species in mains water is Micrococcus luteus and Sphingomonas spp., & are known 

opportunistic pathogens (O'Donnell et al 2006).  

dental units have the potential to transmit periodontal pathogens between patients. (Montebugnoli et al 2004) 

in dental air-water aerosol, water is the main source of bacterial endotoxin contaminating the aerosol from 

dental hand pieces, even after sterilisation. (Szymanska 2005) some bacteria may be a cause of opportunistic 

infections in people with immunological disorders 

 

Al Shorman AL, Abu-Naba L, Coulter WA, Lynch E. Ozone, An Effective Treatment For Dental Unit Water 

Lines. IADR Abstract 0711, 2002 

Ozone (O3) has been used for purification of water due to its efficiency and lack of side effects. 

Objectives: The aim of this study was to apply ozone to control the contamination of dental unit water lines 

(DUWL).  

Methods: In this experiment the water lines in a dental unit with existing biofilm was treated with O3 and 

subjected to microbiological assessment.  

Results: The bacterial count of samples collected showed a bacterial reduction from 5.2*103 CFU/ml before 

treatment to 300 CFU/ml after the first O3 application and then to 0 CFU/ml after the second application 

onwards.  

Conclusions: The results suggest that O3 delivered in this way can play an important role in controlling the 

problem of contamination of DUWL. Investigations are currently being conducted to determine the minimum 

O3 required to solve this problem. 

 

Cardon BE, Eleazer PD, Moller RD, Staat RH. Most Low concentration ozone treatment insufficient to 

control DUWL biofilm. IADR Abstract 0714, 2005 

 general practice dental unit water lines (DUWL) harbor biofilms that continually shed planktonic organisms.  

most water used during routine dental procedures has bacterial contamination above levels considered 

acceptable for safe drinking water.  

Objective: The purpose of this study was to evaluate the effectiveness of a recirculating ozone system to 

control DUWL biofilms and the associated planktonic bacteria.  

Results: The ozone concentrations at the handpiece during recirculation was 0.01 to 0.06 ppm. Microbiological 

data indicated that water samples taken 30 or more minutes after the ozone treatment cycles all exceeded 10,000 

CFU. After 10 weeks of ozone treatment, microscopic analysis showed biofilm formation on the interior of all 

tubing sections.  

Conclusion: Under the clinical conditions tested, the ozonation system evaluated appears to have no long-term 

benefit on DUWL biofilm control. 

 

Walker JT, Bradshaw DJ, Fulford MR, Martin MV, Marsh PD. Control of planktonic and biofilm 

Contamination in a laboratory dental unit water system. IADR Abstract 3621 2005 

The tubing in dental unit water systems (DUWS) can be heavily contaminated by microorganisms including 

opportunistic pathogens.  

Objective: to evaluate flushing and disinfectants against waterborne and biofilm bacteria in a multi-species 

laboratory model to develop practical, cost-effective, and evidence-based methods for decontamination of 

DUWS.  

Methods: a laboratory model was established using a continuous culture-based system. Ten products, 

Combizyme (1.25%) Tegodor (1%), Spor-Klenz (Neat), Dialox (Neat), Tegodor (1%), Bleach (0.5%), Ozone 

(200mg/hour), Chlorhexidine (0.2%), Ultrakleen (powder) and Betadene (10%) were tested overnight (16h).  



Results: Flushing did not reduce the viability or the extent of the biofilm on DUWS tubing. Only Combizyme 

did not completely reduce the total viable counts of planktonic or biofilms cells. However, the efficiency of 

biofilm removal was: Dialox > Bleach > Ultrakleen > Betadine > Spor-Klenz > Bio2000.  

Conclusion: This study demonstrates that flushing did not reduce the biofilm and that whilst products may be 

bacteriocidal they may not be equally effective at removing or controlling biofilm on the DUWS tubing.  

 

Puttaiah R, Lin S. Evaluation of ozonated water for controlling dental treatment water contamination. IADR 

Abstract 1371, 2006  

Objectives: To study the efficacy of pre-cleaning dental unit water systems with 60 ppm Chlorine Dioxide 

(ClO2) and use ozonated water to control microbial contamination. 

Methods: Unit 1; control, Unit 2; no periodic cleaner. Used 0.8 ppm ozonated water as irrigant Unit 3; initiall 

treatment 60 ppm of ClO2 (3 contact flushes for 5 minutes each) used 0.8 ppm of ozonated water as irrigant.  

Results: 

Pre-cleaning with 60 ppm ClO2 and use of 0.8 ppm Ozone in water was significantly less contaminated than 

other groups (p<0.05). At the end of week four all Units showed counts > 500 cfu/mL. Unit 3 showed no mature 

biofilms while all others did throughout the study.  

Conclusions: In this study, initial cleaning with 60 ppm ClO2 and use of 0.8 ppm ozone mixed in water as 

irrigant controlled contamination up to 30 days. Frequent periodic cleaning with 60 ppm ClO2 may be needed 

to control biofilm and planktonic contamination.  

 

Puttaiah R, Lin SM, Cederberg R. Biofilm Control - Ozonation in an Automated Waterline Cleaning Dental 

Unit. IADR Abstract 0081, 2005 

Objectives: To study the effects of water dissolved ozone as a sanitizer in an automated waterline cleaning 

dental unit to control microbial contamination.  

Methods: 29 simulated between-patient cleaning cycles were performed utilizing 2ppm ozone in water. Each 

automated cleaning cycle lasted 5 minutes. Water/irrigant used for simulation of patient care and post-

sanitization waterline flush was water sanitized by ozonation.  

Results:  Baseline waterline samples showed viable mature biofilm. Post study waterline samples showed no 

viable or non-viable biofilm.  

Conclusions: Simulated between patient sanitization by ozonation of tap water generating about 2ppm of 

dissolved ozone was beneficial in controlling biofilms. 

 

Holmes J. Management of Volatile Sulphur Compounds with Ozone. ISOBOR Abstract, 2004 

Objectives: To evaluate the oxidising actions of O3 in water with salivary biomolecules.  

Conclusion; Ozone dissolved in water reduces Bad Breath 

 

Silwood, CJ, Blackburn JC, Grootveld MC. Oxidative Modification of Salivary Biomolecules with 

Therapeutic Ozonated Water. IADR Abstract 2255, 2007. 

Objectives: To evaluate the oxidising actions of O3 in water with salivary biomolecules.  

Methods: Unstimulated human saliva specimens were treated with 10.00 ml of ozonated water (2 ppm), the 

second with an equivalent volume of water alone. Samples were then subjected to 1H NMR analysis at an 

operating frequency of 600.13 MHz.  

Results: Treatment with ozone resulted in; 

oxidative consumption of salivary pyruvate. 

partial oxidation of methionine. 

elevated formate oxidation of carbohydrates. 

reduced lactate level- oxidised to pyruvate, which is oxidised to acetate and CO2. 

oxidation of 3-D-hydroxybutyrate to acetoacetate, which liberates acetone. 

generation of allantoin from salivary urate. 

production of low-molecular-mass saccharide fragments from hyaluronate. 

oxidation of malodorous trimethylamine to non-malodorous N-oxide.  

Conclusions: 1H NMR analysis provides a wealth of information regarding the nature and extent of salivary 

biomolecule oxidation by ozonated water which are of much relevance to its potential therapeutic actions in the 

oral environment. 

 

Buckley D, Lynch E, Grootveld MC. Efficacy of Ozonated Water Rinsing in Deminishing Volatile Sulphur 

Compounds. IADR Abstract 3584 2011: 

Volatile Sulphur Compounds (VSC) are produced by microorganisms in the oral cavity and produce “bad 

breath”. Oxidants are used to treat oral malodour and ozone is the most powerful oxidant we can use in clinical 

dentistry.  



Objectives: This pilot study aimed to measure VSC's and oral odour before and after rinsing with ozonated 

water.  

Methods: Before and after rinsing, an assessment of the intensity of odour from floss, used in the mouth of 

each subject, was measured on a visual analogue scale (VAS) of 1-5 by a trained odour judge and a Halimeter 

(Interscan corp Chatsworth CA ) also measured the levels of VSCs obtained via a straw placed into the subjects 

mouth.  

Results: The mean (SD) VSC in ppb as measured by the halimeter was 44 (13.3), (range 4 -166,), which fell to 

22 (36.1), (range 0-66) after rinsing (P< 0.05). Five subjects had detectable malodour, one at level two and four 

at level 1. After rinsing, two subjects had detectable malodour at level 1.  

Conclusions: Ozonated water rinsing can reduce oral volatile sulphur compounds. 

 

Lynch E, Grootveld M, Holmes J, Silwood C, Claxson A, Prinz J, Toms H. 1H NMR Analysis of Ozone-

treated Grapeseed, Olive, and Sunflower Seed Oils, IADR  Abstract, 2002 

Conclusion: Ozone treatment of commercially-available vegetable oils gives rise to the production of ozonides 

and aldehydes, agents which are likely to account for the antimicrobial properties of ozonated oil products. 

 

The Use of Ozone for the Intensification and Optimization of Oral Hygiene. 

Lukinikh LM, Kosjuga SY, Russia.  

 

Experiences with Ozone Therapy in the Sutton Disease (Periadentitis Mucous Necrotica Recurrens). A Case 

Report. Legrá G, Turrent J, Menéndez S, Luis M del C, Cuba.  

 

A Comparative Study of Bactericidal Activity of Ozonised Solution During Treatment of Inflammatory 

Diseases of the Paradontium. Sorokina S, Zaslavskaja M. Russia.  

 

Application of Ozonised Oil in the Treatment of Alveolitis. 

Cruz O, Menéndez S, Martínez ME, Clavera T. Cuba.  
 

Application of Oleozon in the Treatment of Subprosthesis Stomatitis. 

Lemus L, Ordaz E, Rodríguez E. Cuba.  

 

Total Ozone Therapy of Trophoic Ulcers of Lower Extremities in Elderly Patients. 

Gorbunov S, Gorbunova L, Romashov PH, Dmitriev V, Isaev V. Russia. 
 

Experiences of Nine Years Using Ozonised Oil in Dermatology. 

Falcón L, Simón D, Menéndez S, Moya S, Garbayo E, Díaz W. Cuba.  

 

Sechi LA, Lezcano I, Nunez N, Espim M, Duprè I,  Pinna A, Molicotti P, Fadda G, Zanetti S. Antibacterial 

activity of ozonized sunflower oil (Oleozon). Journal of Applied Microbiology, Volume 90 Issue 2 Page 279 - 

February 2001 

 

Holmes, J. Ozonated Oils, the POI & Uses.  2007 

 

Tranina AA, Correa L, Acai R, Urruchi W, Naclerio-Homem MG, Deboni MCZ. Ozonized water 

irrigations on dermal wound healing in rats. IADR Abstract 3466, 2009 

Objectives: were to analyze the biological effects of ozonized water on soft tissue healing. 

Methods: standard dermal wounds with 5 millimetres were performed by a punch on the dorsal skin of 48 

Wistar male rats. The animals were divided in four groups: at one group (GO3>) the wounds were rinsed with 

ozonized water in concentration of 4ppm, at another one (GO3<) ozonized water was applied at 1ppm, a 

positive control group (Gwater) water was not ozonized and at the negative control group (Gnone) wounds were 

left without any irrigation.  

Results: At the 2days, the histomorphologic analysis revealed that GO3> and GO3< groups presented more 

intense expression of inflammatory process that the positive control group; at the 14days, GO3> e Gnone 

presented similar histological analysis exhibiting features of a more evident healing process, showing more 

intense expression of collagen synthesis, and a well organized collagenic matrix formation. 

Immunohistochemistry revealed that the collagen type-I scoring was regular for all groups and that the groups 

irrigated with ozonized water presented a higher number of myofibroblasts. 

Conclusion: The results demonstrated that ozonized water did not produce any toxic effect or delay on tissue 

healing progress and also, surgical irrigation with ozonized water may produce inflammatory stimulus for tissue 



healing depending on the dose. Probably ozone's capacity to interfere in biochemistry cellular reactions, and to 

enhance gradient of oxygen in tissues, may be interpreted as favourable, depending on clinical condition. 

 

Franscino AVM, Juliana N, Andrea M, Zindel DMC. Bone Repair of Monocortical Wounds after Ozonized 

Water Irrigation. IADR Abstract 1017, 2010.  

Objectives: to investigate the effect of ozone diluted in water during the wound healing process of 

monocortical standardized bone defects in Wistar rat femurs. 

Methods: 16 Wistar rats were submitted to bone defects in the left femur using a 2mm trephine bur. The 

animals were divided in two groups. Group I received 100ml of pure deionised water during the perforation 

whilst group II received 100ml of deionised water associated with 4ppms of ozone. Irrigation lasted ten 

minutes. After surgery and irrigation tissues were repositioned and sutured. The animals were sacrificed after 7 

and 14 days in a CO2 chamber. Surgical samples of bone lesions were fixed and processed for histological 

analysis that was carried out by three different blinded observers. 

Results: At 7 days, Group I bone healing was delayed compared to Group II, with less inflammatory infiltrate, 

more organized trabecular bone and periosteum with more cellularity. At 14 days, group I showed more 

mineralization and increased numbers of bone marrow cells while group II revealed massive numbers of 

osteoblasts, osteoclasts and blood vessels similar to bone granulation tissue. No signs of tissue necrosis were 

seeing in any group at any experimental time. 

Conclusions: Ozone diluted in water seems to have some effect on bone healing. No toxic effect or necrosis 

was seen in bone wound using 4ppm of ozone diluted in water. 

 

El Hadary A, Yassin H, Mekhemer S, Holmes J, Grootveld M. Evaluation of Ozonated Oils on 

Osseointegration of Dental Implants under the Influence of Cyclosporine A: An In Vivo Study. J Oral 

Implantol. 2010 Jun 14.  

Conclusion; Within the limits of this study, the results suggest that topical ozonated oil may influence bone 

density and the quality of dental implant osseointegration. Therefore, topically applied ozonated oil may 

influence bone density and the quality of osseointegration around dental implants. 

 

Coulter J, Fulton CR, Lynch E, Coulter WA. Ozonated water for disinfection of MRSA and C difficile 

IADR Abstract 0766, 2008. 

Objectives: The aim of this project is to assess the efficacy of Ozonated water at different concentration and 

time intervals to disinfect gauze and surface biofilms of MRSA, or C. difficile spores. 

Methods: Suspensions of bacteria were dried on to glass slides or 4 cm2 squares of cotton gauze and exposed 

to 3 ppm ozonated water for various time periods.  

Results: 106 MRSA in broth suspension; in biofilm or dried on cotton fabric was reduced to 0 cfu/ml after 5 

minutes exposure to 3 ppm ozonated water. Only spores of C difficile survived in air on biofilm or fabric. A 

spore suspension of 105 on fabric was reduced to zero with 5 min exposure to Ozonated water whilst the control 

samples were not significantly reduced. 

Conclusion: Ozonated water was effective at decontaminating MRSA and C difficile when dried on to cotton 

fabric and solid surfaces and has potential for decontaminating surfaces in hospital wards and bed linen. 

 

Holmes J. Ozonoids and Omega 3,6 and 9 Fatty Acids in Skin Care; an Innovative Perspective. 2007 

Holmes J. New Research into Skin Care. 2007 

Holmes J. Honey - Rediscovering Natural Additives for Skin Treatment. 2007 

Holmes J. Ozonoids and Omega 3,6 and 9 Fatty Acids in Skin Care; an Innovative Perspective. 2007 

Holmes J. New Research into Skin Care. 2007 

Holmes J. Honey - Rediscovering Natural Additives for Skin Treatment. 2007 

Holmes J, Kort K. The Application of Modern Chemistry to the Selection of Vegetable and Plant Extracts for 

Ozonation. 2006 

Lynch E, Grootveld M, Holmes J, Silwood CJ, Claxson AWD, Prinz J, Toms H. 1H NMR Analysis of  

Ozone-treated Grapeseed, Olive and Sunflower Oils. AADR Abstract no. 182; 2003  

Sechi LA, Lezcano I, Nunez N, Espim M, Duprè I, Pinna A, Molicotti P, Fadda G, Zanetti S. Antibacterial 

activity of ozonized sunflower oil (Oleozon). Journal of Applied Microbiology, Volume 90 Issue 2 Page 279 - 

February 2001  

 

Reynolds EC, Cai F, Shen P, Walker GD. Retention in plaque and remineralization of enamel lesions by 

various forms of calcium in a mouthrinse or sugar-free chewing gum. J Dent Res. 2003 Mar;82(3):206-11  

 

Casein phosphopeptide-amorphous calcium phosphate (CPP-ACP) nanocomplexes incorporated into sugar-free 

chewing gum were superior to other forms of calcium in remineralizing enamel subsurface lesions.  



 

Poitevin A, Peumans M, De Munck J, Bram J, & Van Meerbeek B Clinical Effectiveness of a CPP-ACP 

Crème for Tooth Hypersensitivity Treatment  IADR Abstract 0136, August 2004  

Methods; The patient was instructed to apply GC Tooth Mousse over 21 days. brush teeth at evening, apply GC 

Tooth Mousse in tray or with swab. leave for 3 min. spread remaining crème throughout the mouth for 1-2 min 

do not eat or drink for 30 min.  

Conclusion; GC Tooth Mousse appears to be effective in reducing tooth hypersensitivity.  

 

Burleson GR, Murray TM, Pollard M. Inactivation of viruses and bacteria by ozone, with and without 

sonication. Appl Microbiol. 1975 Mar;29(3):340-4.  

 

Chih-Shan L and Yu-Chun W. Surface Germicidal Effects of Ozone for Microorganisms. IADR 2006. 

 

Dickermann J M, Castrabertti AO, Fuller JE. Action of ozone on water-borne bacteria. J Eng Water Works 

Assoc 1954; 68: 11.  

 

Gubernskii IuD and Ismailova DI. Hygienic significance of the ion-ozone complex under conditions of the 

living quarters and public buildings. Vestn Akad Med Nauk SSSR. 1978;(8):49-53. 

 

Holmes, J. Ozone as a control for volatile sulphur compounds. ISBOR Abstract and Poster, 2002. 

 

Jakab GJ, Hmieleski RR. Reduction of influenza virus pathogenesis by exposure to 0.5 ppm ozone. J Toxicol 

Environ Health. 1988;23(4):455-72.  

 

Malysheva AG, Gus'kov AS, Kozlova NIu, Gubernskii IuD, Rastiannikov EG, Bezzubov AA. Hygienic 

evaluation of air ionization in public premises: analytical aspects. Gig Sanit. 2006 Jul-Aug;(4):32-7. 

 

ozone effective to eliminate pyogenic flora, tuberculosis agent, diphtheria and gas gangrene (Apsatarov 1994, 

Vasil'ev & Markov 1992)  

 

ozone effective on Mycobacteria Tuberculosis (Priymak et al 1991, Belyanin et al, 1997).  

 

Apsatarov EA. Ozontherapy for Localised Lung Infection. Апсатаров ЭА (1993) Лечение озоном местой 

хирургической инфекции. Применение озона в медицине: Тез. респ. конф., Алматы  

 

OZONE - Indispensable in Schools: Report to National Warm Air, Heating and Ventilating Association. 

Authority: E. K. Rideal, Ph.D., MA, Past President Physical Chemistry University, Illinois  

 

Fitzgerald and Keyes. Demonstration of the etiologic role of streptococci in caries in the hamster. Journal of 

the  American Dental Association, 1960; 61. 9-31. 

were the first workers to show that cross infection happens, albeit in animal models.  

 

Berkowitz RJ  Acquisition and transmission of mutans streptococci. J Calif Dent Assoc. 2003 Feb;31(2):135-8 

showed that cross infection does occur, so if mums and dads have high bacterial counts, then their infants will 

acquire them too.  

More of an issue, Berkowitz also showed that horizontal infection also occurs from child to child in day-care 

centres. So if you have a child with no bacterial infection, in a play group with an infant from a high-caries 

family, your child may pick up that 'infection'.  

 

Caufield PW. Dental caries: an infectious and transmissible disease, where have we been and where are we 

going? N Y State Dent J. 2005 Mar;71(2):23-7.  

dental caries is often referred to as an infectious disease. changes or ecological shifts made in childhood (may) 

become lifelong. reduction / elimination of cariogenic bacteria and the colonisation site in the primary dentition 

may prevent / delay their transfer to the permanent dentition. reduction in the mother's levels of cariogenic 

bacteria may delay or interrupt the transfer of cariogenic bacteria to her infant. caries transmission is vertical 

through the family and horizontal from child to child, or child to adult to child & so on 

 

Anderson K.  Are sealants doing more than preventing caries? CDS Rev. 2000 Sep;93(6):10-4.  

quiet controversy is mounting about some of the chemicals that may be leaching from these powerhouses of 

prevention . some scientists hint that sealants may require further study to rule out possible links between some 



of their components and breast cancer development, prostate enlargement and some as-yet-unknown biological 

effects. 

 

Schuurs AH, Moorer WR. Hormone dysregulators. Pseudo-estrogens in dental composite resins and sealants?  

Ned Tijdschr Tandheelkd. 2000 Dec;107(12):490-4.  

polluting chemicals in the ecosystems must be characterized as hormone disruptors. among others, male animals 

appear to become feminized by the action of the so-called pseudo-estrogens and under their influence men's' 

fertility may decrease. long-term-effects and synergism with pseudo-estrogens from other sources prompt 

further studies in order to verify the safety of the Bis-GMA containing products  

 

 

Schuurs AH, Moorer WR. Hormone dysregulators. Pseudo-estrogens in dental composite resins and sealants?  

Ned Tijdschr Tandheelkd. 2000 Dec;107(12):490-4.  

endocrine disruptors found in composite resins 

 

Ozone treatment of water; 

 

Deborde M, Rabouan S, Duguet JP, Legube B. Kinetics of aqueous ozone-induced oxidation of some 

endocrine disrupters, Environmental Science and Technology 39 (16) (2005) 

endocrine disruptors were destroyed by ozonated water. 

 

Broséusa R, Vincenta S, Aboulfadlb K, Daneshvarc A, Sauvéb S, Barbeaua B, Prévosta M. Ozone 

oxidation of pharmaceuticals, endocrine disruptors and pesticides during drinking water treatment. Water 

Research Volume 43, Issue 18, October 2009  

endocrine disruptors were destroyed by ozonated water. 

 

Use ozonated water mouth rinse after placement of composites or use of rubber dam 

 

Chadwick BL, Treasure ET, Playle RA.  A randomised controlled trial to determine the effectiveness of glass 

ionomer sealants in pre-school children. Caries Res. 2005 Jan-Feb;39(1):34-40.  

-can glass ionomer fissure sealants decrease the incidence of dental caries  

-placed on primary molars in pre-school children at high risk of developing dental caries 

-no evidence that (glass ionomers sealants) had any effect on caries incidence and it cannot be recommended as 

a clinical procedure  

 

BUT! Mixed with Tooth Mousse and Ozone – preventative treatment 

 

Herle GP, Joseph T, Varma B, Jayanthi M. Comparative evaluation of glass ionomer and resin based fissure 

sealant using non-invasive and invasive techniques--a SEM and microleakage study. J Indian Soc Pedod Prev 

Dent. 2004 Jun;22(2):56-62.  

the efficacy of using invasive and non-invasive techniques was assessed by Scanning electron microscopy, and 

by microleakage glass ionomer ( GC FujiVII) compared to Resin based sealant (Helioseal-F, Ivoclar Vivadent).  

Group I: non-invasive technique FujiVII. Group II: Invasive FujiVII. Group III: Non-Invasive Helioseal-F. 

Group IV: Invasive, Helioseal-F 

SEM evaluation - flow and adaptation of FujiVII better than Helioseal F invasive technique (air abrasion) 

provided the best flow and adaptation. In light of controversies using resin based sealants, FujiVII is a viable 

alternative for pit and fissure sealants. 

 

Clark D. Do traditional sealants have a place in the new, super-magnified world? Dent Today. 2004 

Sep;23(9):92, 94-9.  

-(sealants placed by) an entry-level auxiliary could prevent occlusal caries by painting over the grooves of the 

teeth 

-(diagnosis ed JH) of occlusal caries is significantly more complex and technically challenging than originally 

thought 

-changing the process from a lower-skill, auxiliary-driven procedure to a high-skill, magnified / microscope-

centred procedure will require a shift in scheduling and value systems  

-investment in auxiliary‟s equipment is required 

 

Folke BD, Walton JL, Feigal RJ. Occlusal sealant success over ten years in a private practice: comparing 

longevity of sealants placed by dentists, hygienists, and assistants. Pediatr Dent. 2004 Sep-Oct;26(5):426-32.  



-dentists and registered dental assistants showed 3 times and 2 times the risk of failure, respectively, compared 

to the registered dental hygienists  

-(patient) gender and tooth-type were not significant in this model.  

-this study supports delegation of sealant delivery to auxiliaries 

-dental assistants and dental hygienists were equal to or better than the dentists in long-term sealant 

effectiveness. 

 

Ansari G, Oloomi K, Eslami B. Microleakage assessment of pit and fissure sealant with and without the use of 

pumice prophylaxis. Int J Paediatr Dent. 2004 Jul;14(4):272-8.  

-prophylaxis has a role in improving sealant retention 

-removing this step may cause an increase in microleakage. 

 

Kidd EA. How 'clean' must a cavity be before restoration? Caries Res. 2004 May-Jun;38(3):305-13.  

-there is little evidence that infected dentine must be removed prior to sealing the tooth 

-leaving infected dentine does not seem to result in caries progression, pulpitis or pulp death  

 

Bawa S. The role of the consumption of beverages in the obesity epidemic. J R Soc Health. 2005 

May;125(3):124-8. 

High intake of soft drinks is associated with:  

1) overweight or obesity (additional calories in the diet); 

2) increased risk of osteoporosis (reduced milk consumption) + Ca deficiency 

3) increased risk of dental caries and enamel erosion.  

School officials and parents should be aware of the health implications of vending machine drinks in 

schools/institutions before making a decision about pupils' and students' access to them   

 

Shenkin JD, Heller KE, Warren JJ, Marshall TA. Soft drink consumption and caries risk in children and 

adolescents. Gen Dent. 2003 Jul-Aug;51(4):302-3.  

each 12-oz serving of a carbonated, sweetened soft drink contains the equivalent of 10 teaspoons of sugar and 

150 kcal. soft drinks pose a risk of dental caries because of their high sugar content and enamel erosion because 

of their acidity vending machines in schools (in the USA) have provided more than $200 million in unrestricted 

revenue.  

 

Featherstone JD. The caries balance: the basis for caries management by risk assessment. Oral Health Prev 

Dent. 2004;2 Suppl 1:259-64.  

-minimally invasive dentistry aims at the least possible removal of enamel or dentin, including reducing 

pathological factors and enhancing remineralization to avoid any removal of hard tissues.  

-structured caries risk assessment should be carried out based upon the concept of the caries balance.  

-the key to improved dental health for all is now for the dental profession to embrace this knowledge and put it 

into practice in the real world, to inhibit caries formation and progression, and to enhance the natural repair 

process. 

-a change in how we manage caries is long over due. The days of drilln‟fill are numbered. 

 

Bird (Bird WF Caries protocol compliance issues. J Cal Dent Assoc 31(3):253-6, 2003) showed in his study 

that one major problem all health care professional face is compliance.  

 

So whilst the dental profession has lots of advice, and treatment regimes for the public to follow, we cannot 

police what happens outside the dental practice.  

What tends to happen is that compliance is very good for the first few days (ie, patients do what they are ask to 

!), then it drops off over time.  

Issues, such as fluoride, calcium ions, mineral washes, coupled with miss-information from various lobbies and 

finally miss-interpretation of research and opinions, are allowed to cloud scientific research and evidence-based 

practice, so that the benefits offered by the advice from health-care professionals is negated. 

 

Weintraub JA. Fluoride varnish for caries prevention: comparisons with other preventive agents and 

recommendations for a community-based protocol. Spec Care Dentist. 2003 Sep-Oct;23(5):180-6.  

-flouride varnish is more effective in optimally fluoridated communities  

-where multiple occlusal surfaces are at risk, sealants should be applied 

-more frequent application of preventive products…should be used for people with special needs and high 

caries risk adults. 

-flouride delays the on-set of caries to late adolescence 



 

Kallestal C. The effect of five years' implementation of caries-preventive methods in  

Swedish high-risk adolescents.  Caries Res. 2005 Jan-Feb;39(1):20-6.  

-a; information on tooth-brushing techniques;  

-b; prescription of fluoride lozenges; 

-c; 6/12 applications of fluoride varnish; 

-d; 4/12 appointments where participants were given individualised information on oral hygiene and dietb 

an application of fluoride varnish.  

The preventive programmes tested were equal in showing low efficiency in adolescents with high caries risk  

 

Den Besten and Berkowitz (Den Besten PK, Berkowitz RJ Early childhood caries: an overview with reference 

to our experience in California. J Cal Dent Assoc 31(2):139-143, 2003) 

 

Anderson et al (Anderson MH, Bales DJ, Omnell KA. Modern management of dental caries: The  

cutting edge is not the dental burr. JADA 1993; 126: 727-743)  

 

Young (Young DA New caries detection technologies and modern caries management: merging the strategies. 

Gen Dent. 2002 Jul-Aug;50(4):320-31)  

 

all argue that preventative management is better than drilling - that means the use of accepted scientific 

evidence-based research, as well as the use of new technologies to find decay BEFORE it has a chance to make 

a hole. at the moment, the DIAGNOdent is the only real-time detection device that fits this niche. 

 

Steier L, Steier G, Freeman R, Lamey P, Domingo H, Lynch E. Dentists Attitudes to using Ozone, a pilot 

study. IADR Abstract 2006 

ozone is used by more than 10,000 thousand Dentists. treatment with ozone clinically reverses root caries in 

clinical trials (Gerodontology. 2003 Dec; 20(2):106-114 and Am J Dent. 2004 Feb; 17(1):56-60)  

significantly improves non-cavitated initial fissure caries in patients at high caries risk over a 3-month period 

(Am J Dent. 2005 18(4): 223-228).  

 

Steier L, Steier G, Freeman R, Lamey P, Domingo H, Lynch E. Dentists Attitudes to using Ozone, a pilot 

study. IADR Abstract 2006 

 

Results: The results showed that all dentists in the survey felt that ozone treatment was superior to conventional 

techniques to manage; 

 enamel caries 

 smooth surface caries  

 occlusal caries with < 1 mm of infected dentine 

 early root caries 

 deep caries with reversible pulpitis 

 infected root canals 

 cervical sensitivity 

 managing aphtous ulcers 

 treating dry sockets 

 herpes labialis 

 internal or external bleaching 

 

“Perhaps our profession does feel happier with an air turbine in one and, and high volume suction in the other. 

Ante, GV Black and others have had their day and they belong to another era. Dycal and some of the 1st 

millennium materials belong there.  

Surely in the 2nd millennium, it is time to move on into an era where the past concepts have been proven to be 

out of date in the light of the research, and take up the challenge of modern care in a new era. 

Ozone will become the next innovation to change the way we practice dental care.” 

Holmes J, 2002  

 

 

„The entry of a patient into the cycle of drill and fill is irreversible. Once a hole is drilled into a tooth, the patient 

always will have it; and no matter how good a clinician each dentist perceives themselves to be, any restorative 

material will fail at some time.‟ 

Holmes J, 2003 


