The following article is the extended response from Professors 
Edward Lynch and Martin Grootveld to Dr Mike Jameson's article, "Ozone in 
Dentistry - Fad or Phenomenon?", which appears in the November 2004 issue of 
the NZDA News (pp 42-43). Professors Lynch and Grootveld submitted a two 
page response, which followed on pp 44-45. The information and views 
expressed in both the magazine and web articles are those of the above 
authors, and are not necessarily shared by the NZDA or the NZDA News.



LETTER OF RESPONSE
Some of the research evidence supporting the HealOzone and some indications
for HealOzone use.
Professor Edward Lynch and Professor Martin Grootveld.
According to "The Niche Environment Theory", a "specific ecological niche" 
of microorganisms is established within a carious lesion (Lynch 1994) which 
can take years to evolve to become an acid loving flora. Microorganisms are 
far from the 'simple bugs' they are often referred to. They have survived 
for millions of years, whereas humans have a minute time frame of existence 
in comparison to the period of existence of microorganisms. Dental 
practitioners should not be surprised to find out that bacteria set up 
complex interactions with other microorganisms, communicate with 
neighbouring colonies at times and call for help from others when their host 
attempts to change their environment. Protein coatings, plaque and debris 
are known to protect these colonies by acting as a protective coat, reducing 
the effects of pharmaceutical agents designed to eliminate these microbial 
colonies.
The concept of dental caries has changed in the last decade. Investigations 
disclosed the complex mechanism of effects of demineralisation and 
remineralisation that take place daily in oral hard tissues through 
interaction with saliva. The dental profession has recently acquired a 
completely new view of an old pathology. Decay starts as a metabolic 
imbalance, shifted towards acidity and demineralisation. This process 
develops in dental plaque. In this kind of environment acidophilic and 
acidogenic bacteria develop an 'ecological niche'. Consequently, new methods 
of diagnosis of caries need to be found. Early in the development of a 
carious lesion, when enamel and dentine are demineralised and dentine has 
not been denatured by proteolysis, these dynamics can be easily reversed, 
and remineralisation can occur if the local environment is altered, by 
reducing the causative factors. When the microbial ecological niche is 
eliminated, remineralisation rapidly occurs as the previously cyclical
demineralisation and remineralisation cycles are shifted towards a 
predominance of remineralisation.
The carious lesion progresses when conditions are suitable for acidogenic 
bacteria to release acids as metabolic by-products. The acids produced lead 
to a breakdown of mineralised tooth structure. At times, an equilibrium 
situation occurs when the rate of mineral gain equals the rate of mineral 
loss. Ozone does not only remove the protein protection layer and is 
bactericidal, through its powerful oxidizing properties, but it also 
oxidises biomolecules that allow the niche to survive and expand. This 
severely harms the microbial population in the carious lesion and 
obliterates the cariogenic microorganisms and the ecological niche. This 
brings the equilibrium to a level where re-mineralisation can predominate 
and occur. No more acid can be produced within the lesion when the 
acid-producing flora is eliminated. For example, the acid pyruvic acid, one 
of the strongest naturally occurring acids within carious lesions, 
manufactured by bacteria, and involved in the development of caries, is 
oxidised by ozone to acetate and carbon dioxide (1-3). Acetate is much less 
acidic than pyruvic acid. The decarboxylation reaction leads to mineral 
uptake due to the more favourable Ph conditions in a carious lesion. As soon 
as ozone therapy takes place, and saliva enters the treated surface, the 
lesion will become populated with normal mouth commensals. These do not 
produce the acids associated with the progression of caries and immediately 
the carious process shifts to a predominance of remineralisation.
Evidenced based dentistry proving the efficacy of the HealOzone to reverse 
caries.
Ozone has shown to be safe (4) and clinically effective in the management of 
root carious lesions (5-9). There is extensive evidenced based dentistry 
clearly documenting the reversal of caries, clinically proven to 
significantly reverse at 4 weeks after treatment (5-46). The recommended 
treatment at the 4 weeks recall is to Ozone treat the lesion again and in 
the case of pit and fissure caries extending just into dentine, the pits and 
fissures are then sealed.
Twenty-four studies have been published reporting on the safety and 
effectiveness of treating root, pit and fissure caries with the HealOzone 
device. Four studies were published as full papers in refereed journals (one 
soon in the American Journal of Dentistry), while the remainder have been
presented as abstracts or posters at conferences and published in the 
Journal of Dental Research. In addition, 5 studies have been presented as 
part of PhD and MPhil theses all of which were awarded without criticism and 
examined by world leading authorities in Cariology.
It is worth noting that the following accolades have been bestowed on three 
HealOzone researchers.
. Aylin Baysan won First Prize at the 2001 International Association for 
Dental Research (IADR) meeting for her research methodology.
. Layla Abu-Naba'a won the prestigious "Basil Bibby" First Prize from the 
Cariology Group at the 2002 IADR Meeting related to her HealOzone research 
into the reversal of pit & fissure caries.
. Julian Holmes won First Prize at the 2004 IADR Meeting in Hawaii for his 
HealOzone research into the reversal of root caries at 21 months follow-up.
It is difficult to recall any other caries-related product or technique, 
which has received so much International acceptance and recognition at this 
highest level.
Eighteen of the above studies were randomised controlled trials and 2 were 
microbiological studies. In addition, 4 studies were included that made 
assessments of patient attitudes to dental treatment including ozone.
Details of the clinical studies are listed in the references. The trial 
sizes ranged from 17 to 377 patients, with occlusal pit and fissure caries 
in both deciduous and permanent teeth, and root caries. Time between initial 
treatment and reassessment varied from 1 month to 21 months, and some trials 
reviewed patients more than once. The treatment time with ozone varied 
between studies from 10 seconds to 40 seconds. All patients received initial 
treatment with ozone, and in some circumstances patients were also 
re-treated at each review. Trial comparators were generally no treatment or 
placebo treatment with air being applied through the HealOzone device. 5 
studies referred to current treatment options, including sealant and 
'drilling and filling', of which 3 had patient centred outcomes as their 
primary study result.
The major outcomes of these trials include changes in caries severity and 
reduction in total caries associated micro-organisms.
Root caries lesions often occur with elderly patients who may have 
associated medical problems, which complicate their dental management. With 
the use of ozone therapy, such lesions are easily treated. The portability 
of the HealOzone unit facilitates its use in the domiciliary setting and 
treatment is also simplified because the clinician does not need to carry a
range of restorative materials on such visits. Dentists using the HealOzone 
unit for caries management encourage their patients to regularly use a 
fluoride and mineral containing mouthwash, which will enhance the efficacy 
of ozone by promoting re-mineralisation. Part of the oral hygiene message is 
that they should reduce the frequency of consumption of fermentable 
carbohydrates.
Using ozone treatment as the primary approach to the treatment of many forms 
of dental caries completely removes any potential stress factors. There is 
no local anaesthesia to administer, no use of the drill and no packing of 
restorative material. The time spent on providing the actual treatment is 
also minimal. All the potential sources of stress for the dentist in 
restorative treatment of the carious lesion are removed and yet these 
General dental practitioners (GDP's) are providing the very best in dental 
care. GDP's can therefore provide the most modern and most natural treatment 
available to patients without fear that they cause any physical or mental 
trauma.
Treatment of deciduous teeth lesions:
The provision of dental treatment for young people can have long lasting 
effects. If dental care is painful and unpleasant, as these patients grow 
into adults, they will tend to only attend when if pain. As all dentists 
know, at this stage restorative care tends to be more difficult, more 
extensive and has increased cost implications. The use of ozone (10) and 
mineral releasing glass ionomers can play a significant role in the dental 
management of these patients. As confidence in the treatment by the patient 
and parents or guardians is gained, so the compliance with important oral 
hygiene messages will be increased.
Treatment of early pit and fissure carious deciduous teeth lesions.
The management of early pit and fissure carious lesions has been extensively 
studied by Abu-Salem (2004). Non-cavitated occlusal carious lesions were 
used in this study. Teeth were cleaned using an air-abrasive system, then 
the following were recorded: clinical severity index, DIAGNOdent and ECM IV 
readings. After randomisation, one lesion was ozone treated and another was 
reserved as a control in each child. No adverse effects were recorded. Ozone 
treatment significantly remineralised lesions (p<0.01) whilst lesions in the 
control group suffered from deterioration in their mineral content. 
Therefore, ozone treatment was as an alternative treatment for non-cavitated
occlusal carious lesions in primary teeth.
Treatment of deciduous teeth lesions, visible radiographically:
Where caries is found where the radiolucency is visible radiographically, 
but not exposing the pulp, this can extend more than half way into dentine. 
It is relatively simple to treat using a modified atraumatic restorative 
technique (ART) combined with Ozone. The application of, for example, 
FujiVII (GC Japan) may supply long-term fluorine and mineral release, as 
well as preventing ingress of food debris and re-establishment of the 
acid-niche environment. Treatment is simple, fast (the average ozone 
application time for practitioners using the HealOzone is 30 seconds) and 
involves little preparatory work. The loose debris and outer necrotic 
carious dentine layer is first cleaned away, until a leathery base is 
reached. This can be done with hand instruments. Ozone is applied, the 
lesion wetted with the HealOzone (KaVo) remineralising wash and then the 
glass ionomer restorative cement can be applied. This modified ART 
technique, combined with Ozone, has been clinically proven by Holmes (2004).
Treatment of permanent teeth lesions:
Can we simply seal in infected caries?
Sealing in caries has been clinically proven to not be successful as is 
evident in the studies published by Weerheijm et al. [1992] (47) as well as 
Poorterman et at (2003) (48). In addition, it is possible that food debris 
and microorganisms will also remain impacted at the depths of the fissures 
as the bristles are not small enough to clear out the impacted debris. 
Micro-leakage might also allow the acid-niche to resume its activity, and 
over a period of time, the surface might collapse into a large carious 
cavity. It is also possible that the cariogenic microorganisms within the 
lesion can be capable of receiving nutrients via the pulpal fluids.
Weerheijm et al. [1992] published an excellent study, which was a 
retrospective examination of sealed teeth where radiographs showed 
radiolucencies in dentine beneath sealants that were clinically intact. 
Cariogenic microorganisms were found in 50% of the teeth and the dentine was 
often soft and moist, rather than leathery or dry. This would indicate 
active lesions under these "sealed" restorations. The microbiological tests 
in this work were more detailed than in many other studies examining for 
lactobacilli, mutans streptococci and non-mutans streptococci.

Poorterman et al (2003) analysed the status of 705 occlusal surfaces of 
first and second molars of 90 17-year-olds longitudinally in a 6-year
follow-up, using a combination of clinical and radiographic information. 
Clinical data were used from an epidemiological project. Between the ages of 
17 and 23 years, about one third of sound occlusal surfaces developed new 
dentinal radiolucencies, and over 70% of existing radiolucencies showed 
progression, both irrespective of the presence of a sealant. In both 
examination years, almost 20% of the restored surfaces showed signs of a 
dentinal radiolucency. It was concluded that at the age of 17 occlusal 
surfaces are still highly susceptible to new dentinal carious lesions and 
further progression of dentinal radiolucencies already present.
Rationale for Ozone treatment prior to fissure sealing.
It is known that it can be difficult to detect caries within pits and 
fissures. These above mentioned studies by Weerheijm et al. [1992] and 
Poorterman et at (2003) would provide a logical reason for using Ozone prior 
to the application of fissure sealant restorations.
Treatment of primary pit and fissure carious lesions (PFCLs):
PFCLs can manifest in different forms. Early diagnosis of primary pit and 
fissure caries is of great importance in children and adults. The carious 
lesion is difficult to diagnose with the traditional methods, such as 
intra-oral radiographs and the mirror and the outdated "probe technique". 
The low diagnostic sensitivity of visual, probing and bitewing examination 
leads to a significant number of teeth with dentinal caries being undetected 
beneath apparently "clinically intact" pits and fissures. Lesions have a 
natural history of deepening into dentine leaving a macroscopically almost 
undamaged enamel surface. Radiographs do not show the evidence of decay 
unless the lesion is more than 3 mms deep. The absence of macroscopic 
cavitation prevents hardness measurements in dentine. Systems using indirect 
light fluorescence have been demonstrated to be effective in the clinicaldiagnosis of decay in the permanent and in the deciduous dentition.

Ozone treatment of early occlusal carious lesions with carious dentine 
extending up to 2mms in depth.
These lesions will not be visible on bite wing radiographs and have been 
proven in numerous clinical trials to be easily reversed within 4 weeks 
after Ozone treatment for 40 seconds. The sequence of care, which needs to 
be provided is as follows.
Ozone treat all these early occlusal carious lesions with carious dentine 
extending up to 2mms in depth at the first visit
Advise the Patient to reduce the frequency of consumption of fermentable 
carbohydrate and to increase their use of fluoride containing oral health 
care products daily. Recall the Patient in 4 weeks, retreat all the lesions with Ozone for 40 
seconds and then seal each of these pits and fissures using either a glass 
ionomer cement or a flowable composite resin.
Ozone treatment of non grossly cavitated occlusal carious lesions with 
carious dentine extending more than 2mms in depth.
These carious lesions are visible on bite wing radiographs. The treatment 
for carious pits and fissures where there is infected dentine extending with 
a radiolucency visible on a radiograph requires some operative intervention. 
Following minimally invasive dentistry where approximately 1mm of the 
carious dentine is left on the floor of the cavity, ozone is then applied 
for 30 seconds. Restorative care is performed with a bonded composite resin 
after the placement of a glass ionomer cement base. Restoring either using a 
glass ionomer cement or using 15 seconds of phosphoric acid etching for 
enamel and a maximum of 10 seconds etch for dentine followed with a dentine 
bonding agent and finally composite resin, are again atraumatic and simple 
procedures for the patient and dentist alike.
Ozone treatment of grossly cavitated "deep" carious lesions
The treatment of the larger carious lesion comprises removing the outer 
necrotic decay, leaving 1mm of infected dentine overlying the pulp, ozone 
treatment and replacing the missing tooth structure by a restorative 
material. The larger lesions need special care. It must be stressed that 
larger lesions are not those to be treated with ozone alone; most will 
require a combined approach of traditional therapy, as well as ozone. As 
before, the aim is to allow natural remineralisation to take place on a 
predictable basis, without the wholesale destruction of tooth tissue. Where 
the lesion extends deep into the dentine, the basic protocol is the same; 
the soft outer necrotic caries is removed along with any unsupported enamel. 
Caries is removed to the leathery layer where it is judged that 
approximately 1mm of infected dentine remains. Ozone is then applied for 40 
seconds or longer. Then, the remineralising wash is applied.
Practitioners who use ozone in the large cavitated deep carious lesions 
(after the modified ART technique), are usually placing a restorative 
material such as FujiVII (GC Japan) or a composite resin to prevent food 
packing and food trapping which may lead to caries in adjacent teeth, or 
localised periodontal disease (if approximal).
In situations where severe breakdown of tooth structure has occurred, ozone 
may be used initially, combinedwith a modified ART technique, and either 
stabilised with a glass ionomer cement, or left "open" (as long as it is 
judged that the Patient will be capable of cleaning this lesion of all 
superficial plaque twice daily), to promote re-mineralisation, and when this 
has occurred, the cavity may be restored with a suitable restorative 
material.

Modified ART technique combined with Ozone
This modified ART technique combined with Ozone has been clinically proven 
by Holmes and Lynch 2004.The objectives of this study were to assess the 
hardness of ozone-treated dentinal caries 3 months after sealing and to 
compare the incidence of sensitivity associated with this technique with a 
conventional restoration technique. Subjects were recruited in a general 
dental practice, each with two non-cavitated occlusal carious lesions with 
radiographic radiolucencies extending 2-4mm into dentine. In each Subject, 
lesions were randomly assigned to either; Group 1; where air abrasion 
(PrepStart, Danville engineering, USA) was used to remove the unsupported 
enamel over the lesion and remove soft dentinal caries until the hardness 
was scored as leathery after probing. Approximately 1 mm of leathery caries 
at the advancing front of lesions was not removed. Ozone was then delivered 
for 40 seconds, a mineral wash (HealOzone, KaVo) applied and each lesion was 
sealed with a mineral-releasing glass ionomer. (FujiVII, GC Japan). For 
research purposes, after 3 months, the glass ionomer was carefully dissected 
and the floor of the cavity again probed, and then restored with a posterior 
composite; or Group 2; to drill and fill conventionally using a posterior 
composite. Each subjects daily used a re-mineralising toothpaste, spray and 
rinse (HealOzone, KaVo). Subjects were telephoned one week after each 
treatment and questioned about related symptoms and also recalled at 6 
months. 16% of subjects receiving the posterior composite restoration at 
baseline complained of some post-operative sensitivity whilst no sensitivity 
was reported associated with any of the Ozone treated teeth (P<0.05). At 3 
months all Ozone-treated dentine caries was hard and required no additional 
removal. This treatment using air abrasion, Ozone and sealing was associated 
with reversal of caries, more conservation of tooth structure and less 
sensitivity pain than conventional drilling and filling.
Leave the cavity "open" or seal the cavity after Ozone treatment?
There are two options of choice at this stage of treatment that HealOzone 
practitioners are using;
a. The lesion is left as self cleaning, and the patientis instructed with 
modified oral hygiene instructions. Patients are instructed to not eat any 
refined carbohydrates between meals and to dramatically increase their 
exposure to fluoride containing oral hygiene products. After routine 
brushing and rinsing, the patients are asked to place a small amount of the 
paste directly into the cavity. Then they spray two puffs of the 
remineralising solution directly into their mouths. This is repeated at 
least three times a day in addition to their regular cleaning techniques. 
During this brushing routine, these patients are also topping up their oral 
bio-available mineral concentrations by an additional two puffs, one in the 
morning, and another in the afternoon. This concerted loading of the 
patient's saliva mineral content has lead to reports from these 
practitioners of complete hardening and reversal of the carious lesions 
within on average 6 weeks when the HealOzone toothpaste, mouthrinse and 
spray are used as supplied from KaVo. This technique has been clinically 
proven to be particularly suitable to use for managing root caries.
b. The lesion is restored using a mineral-releasing glass ionomer, such as 
FujiVII or a resin-bonded composite. This will allow remineralisation to 
occur, without the possibility of ingress of food debris and re-colonisation 
of the cavity. Where this has been carried out, for example in the Class II 
type lesions extending into the approximal contact areas, practitioners are 
reporting complete remineralisation at 3-4 months on average. 
Remineralisation should occur both from the material, as well as the pulpal 
tissues. This technique has been clinically proven to be particularly 
favourable with managing crown caries
Have realistic expectations
It must be stressed that it is vital to control both the dentists own, and 
their patients expectations. If the pulpal tissue is already necrotic, no 
amount of ozone will bring it back to life. Either root canal therapy or 
tooth removal is the only two viable options at this stage.Similarly Ozone 
treatment alone of grossly cavitated soft very deep carious lesions is 
unlikely to be successful.
Antimicrobial efficacy of Ozone to kill cariogenic microorganisms.
Ozone is well known to be a powerful anti-microbial agent. Studies from 
Baysan, Whiley and Lynch have demonstrated the anti-microbial effects of 
ozone in the treatment of root caries. One study assessed levels of total 
microorganisms from a lesion biopsy taken before and after treatment with 
HealOzone. The other examined caries from ffreshly extracted teeth, removing 
and treating one half with ozone and the other with placebo, prior to 
assessing microorganism levels.
These studies showed a statistically significant (p<0.001) reduction in 
total microorganisms with ozone treatment of 10 or 20 seconds, compared to 
controls. The total microorganisms levels were less than 1% in ozone treated 
caries compared with controls.
Bacterial species of mutans streptococci are associated with caries 
development, with S.mutans and S.sobrinus being particularly associated with 
caries (49-52). Saliva coated glass beads have been inoculated with 
bacterial species S.mutans or S.sobrinus. Half were treated with 10 seconds 
of ozone gas and there was a significant (p<0.0001) reduction in both of 
these bacterial species compared to non-ozone treated controls
Reversal of root caries clinically using Ozone
All studies reported that root caries treated with between 10 and 40 seconds 
ozone either stabilised or reversed, while none of the ozone treated root 
caries progressed (i.e. worsened). Ozone is effective on caries of varying 
severity, including the severest soft caries, but these soft lesions should 
be treated with the modified ART technique as described earlier. In 
comparison control caries did not change significantly or they worsened.
Caries reversal was observed in studies whether caries received a single 
ozone treatment or more than one over several months. The study of Holmes 
showed that 3 months after a single ozone treatment of 40 seconds, 69% of 
caries had reversed to hard. Further re-treatment at 3, 6, 12 and 18 months, 
resulted in 100% of caries reversing to hard by the 18 month and 21 month 
reviews. It is difficult to hypothesise whether all the root caries would 
have reversed to hard without re-treatment, although Baysan et al showed 
that 81% of caries had reversed to hard 3 months after a single 20-second 
ozone treatment
The study of Baysan et al further suggests that ozone treatment for 20 
seconds was more efficacious than 10 seconds in reversing caries. Seventy 
three percent of caries treated with 10 seconds of ozone reversed.. In 
comparison 100% of caries showed some degree of reversal when treated for 20 
seconds. The 12 month study of Baysan showed improvements in both DIAGNOdent and 
Electronic Caries Monitor (ECM) readings for ozone treated caries compared 
to the control group after 1, 3, 6, 9 and 12 months. Both techniques are 
employed as diagnostic tools, correlating with the clinical severity indices 
employed by dentists and providing information on changes in tooth 
substance, porosity and mineralisation. In Baysans study, reduced DIAGNOdent 
and increased ECM values are indicative of a reduction in caries severity 
and tooth remineralisation. It should be noted that during the 
remineralisation process, some lesions may take up darker stains, leading to 
a stable or increased DIAGNOdent reading in a few cases. Such "false 
positives" need to be investigated and tested further, using a range of 
other diagnostic criteria, well known to dental practitioners, but this 
reinforces the need to use the DIAGNOdent to enter lesions but not to 
monitor remineralisation.
In addition, Baysan has also published that DIAGNOdent and ECM readings 
suggest that treatment of root caries with ozone and root sealant is more 
beneficial than sealant alone, in terms of improvement in caries severity
If there are cosmetic concerns, such as remineralising stain root caries 
that are dark and unsightly especially in the anterior region, placement of 
minimal restorations may be required purely for appearance. For carious 
lesions ozone treated and left "open", any regions of remineralisation that 
have darkened during the course of treatment can be simply and effectively 
masked. The authors have found in many cases that previously active root 
carious lesions are easily masked using one of the more dentine shaded 
flowable composite materials or glass ionomer cements. These are extremely 
simple and rewarding materials to use and if placed correctly usually 
require no polishing, simplifying the treatment process even more.
Absence of any adverse events and side effects
No adverse events or side effects have ever been reported after HealOzone 
treatment. In addition, detectable levels of ozone within the patients' 
mouths during treatment, with HealOzone, are below those recommended by the 
EU and FDA in ambient air, reflecting the lack of any danger of a Patient 
breathing in Ozone.
Patient centred outcomes
Studies have identified that assessed patients attitudes towards treatment 
of caries with ozone, compared with conventional drilling and filling. A 
total of 727 patients who were receiving ozone treatment for a carious 
lesion completed a questionnaire. They had all undergone conventional 
drilling and filling for a similar lesion either 3, or 6 months previously. 
In the study by Megighian et al a further 45 patients were assessed who had 
undergone conventional minimally invasive treatment (drilling and/or air 
abrasion and drilling) in the past but had not receivedozone treatment.
It is well recognised that some patients attending dental clinics show a 
level of anxiety which may cause some patients to not attend their clinic. 
In these HealOzone studies, 65%-83% of patients were anxious about their 
teeth being drilled and 80% were nervous about local anaesthesia. In 
comparison, 33% of patients were slightly anxious about ozone treatment 
based on a previous verbal description of the treatment. Remarkably, after 
receiving ozone treatment 80%-100% reported either a reduction or absence of 
anxiety about the treatment.
The majority of patients reported they were satisfied with HealOzone 
treatment (99%-100%). They were happy with the time the treatment took 
(97%-100%) and would like to use it again (100%) or recommend it to family 
and friends (95%-100%). Between 55% and 95% of patients would be satisfied 
to have the ozone treatment again even if it cost more than current 
treatment of drilling and filling.
Treating anxious children is a major challenge in dentistry, where treatment 
options may have to include use of sedation or general anaesthesia. The 
study of Dahnhardt et al evaluated parent's attitudes towards dental 
treatment in 20 very anxious children. Seventy five percent of these 
children were afraid of visiting the dentist prior to ozone treatment but 
following ozone treatment they lost some of their fear and all were happy to 
return for the follow up appointment. The majority of parents would use 
ozone treatment again (75%) and were willing to pay more for ozone treatment 
than conventional treatment using drilling and filling (80%).
Patient Compliance:
The majority of HealOzone practitioners noted that patients tend to respond 
enthusiastically to the concept of ozone therapy and the DIAGNOdent has 
proved to be surprisingly popular by patients of all ages. Patients are also 
keen to become involved in the DIAGNOdent readings. The audible signal 
produced by the instrument when it encounters a suspect area has proved to 
be a revelation in itself. It is remarkable how the patient responds to this 
signal and child and adult alike remember their DIAGNOdent reading! Children 
even remember the colour of the soft rubber cup that was used and often 
chirp, "You used the blue one last time!" It has been noted the much-improved oral hygiene in the patients treated 
with the HealOzone. The patients seem to 'switch on' to the concept and 
appear to be much more receptive to oral hygiene advice and are keen to 
participate in the use of the HealOzone toothpaste, mouth rinse and spray. 
The general experience in these practices has seen previously nervous 
individuals who normally do not like sitting in the dental chair, literally 
hopping in the chair to have ozone therapy. More smiles, more laughter, more 
enthusiasm all round.
In some Pathfinder Practices, other related research has shown that the 
patients all scored the highest marks for the procedure being comfortable 
and they all confirmed the experience was a positive one. Nervous patients 
stressed how they appreciated the treatment and that it gave them confidence 
about visiting the dentist. Everyone questioned said they felt motivated to 
modify their frequency of refined carbohydrate intake and to improve their 
oral hygiene as a result of the ozone experience.
This is an interesting finding as when questioned further, as the patients 
felt a degree of inevitability when faced with conventional fillings, even 
tending towards 'why should I bother' in terms of improving their diet and 
plaque control because 'I'll have to have a filling anyway'. Yet when they 
received the ozone therapy they reported feeling more optimistic and 
positive about changing their habits. Certainly, it is the general 
experience that the use of the DIAGNOdent and ozone, coupled with preventive 
advice does have a powerful impact on patients.
Interestingly when this group of patients are offered the ozone pathway, the 
HealOzone practitioners have discovered a major change in their attitude 
toward oral health and these patients become excellent at keeping their 
appointments.
In conclusion, KaVo have received feedback from a large number of the 1500 
dental practices who have purchased the Healozone up to 36 months ago. Many 
of these Dentists have described the HealOzone as an addition to their 
practice which they simply could now not live without. They describe the 
HealOzone as a win win situation for their practice as well as for the 
Patients. Numerous dentists report earning the entire cost of the HealOzone 
within 2 months of use within their practice whilst ozone treatment is much 
less costly for Patients than traditional drill and fill techniques as well 
as being faster, painless, eliminates the cause of the problems and allows 
nature to remineralise their carious lesions via the patients own saliva.
Further research
The continued commitment to research into theuse of HealOzone in dentistry 
is essential and numerous on going studies are due for completion and 
publication over the next 12 months
Conclusions
The studies identified clearly demonstrate the safety and effectiveness of 
HealOzone in treating dental caries.
The treatment with ozone using the HealOzone device was shown to have a 
significant anti-microbial effect, destroying at least 99% of 
micro-organisms found in root caries, with 20 seconds of treatment. It is 
well recognised that the interaction of micro-organisms with plaque and the 
tooth structure are essential for the inititiation and progression of dental 
caries.
Detailed comparison between trials is usually problematic given the 
difference in treatment duration, treatment frequency, follow up time and 
initial severity of caries. However, the common outcome for ALL the studies 
is clear. HealOzone was shown to have a stabilising or reversing effect in 
both root and pit and fissure caries of varying severity in permanent teeth. 
The repeat ozone treatment and sealing of pits and fissures, where the 
caries had spread less than 2mms into dentine, has also proven be an 
excellent technique, and much more cost effective than the alternative of 
injections, drilling and filling. The reversal of non-cavitated pit and 
fissure caries in deciduous teeth is also proven. The reversal process is 
associated with remineralisation of the tooth and this was demonstrated 
using clinical techniques to quantify this, as well as ECM and DIAGNOdent 
measurements in many of the studies.
The use of HealOzone therefore not only preserves tooth structure by 
avoiding the use of invasive techniques removing decaying tissue, but also 
destroys the micro-organisms responsible for the decay and promotes caries 
reversal and tooth remineralisation. This process occurs naturally from the 
saliva which is saturated with calcium and phosphate.
Patients treated with HealOzone revealed that they were extremely well 
satisfied with the treatment. The significant levels of patient anxiety 
associated with 'drilling and filling' techniques were significantly reduced 
when patients underwent the ozone-based treatment.
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