International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.532  ISSN:1308-5581 Vol 14, Issue 02, 2022

EVALUATION OF THE ANTIMICROBIAL EFFICACY OF
OZONE DURING IMPLANT THERAPY: A RANDOMIZED
CONTROLLED CLINICAL TRIAL

Iram Rafique Pawane, Thamaraiselvan Murugan
ABSTRACT:
AIM:
The aim of this study was to evaluate the antimicrobial efficacy of ozonated olive oil during implant therapy.
MATERIALS AND METHODS:
This study was conducted in a randomized controlled split mouth trial design. 20 (6 Female and 14 male;
mean age 29+8.17) patients with clinically healthy periodontium undergoing Stage One Dental Implant
therapy were recruited among patients referred to the Department Of Periodontics and Oral Implantology,
Saveetha Dental College and Hospitals, Chennai.
Baseline microbial colonies count on silk sutures after surgery and after one week post operatively were
calculated. Landry’s Simplified Healing Index used to assess the postoperative healing achieved by the
respective topical application of chlorhexidine (Rexidin- M: chlorhexidine gluconate, metronidazole and
lignocaine hydrochloride gel) and ozonated olive oil applied through a blunt syringe application onto
surgical site. (P <0.05) was considered as statistically significant.

RESULTS:

In subjects undergoing surgery, it was seen that the results were statistically significant when baseline was
compared to rexidin gel and ozone oil intervention. (p<0.05)

CONCLUSION:

Rexidin gel was overall the best antimicrobial agent for postoperative wound healing due to its antibacterial
properties.
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INTRODUCTION

Ozone is a triatomic molecule of oxygen that has beneficial effects in antioxidant defense of the
body,oxygen metabolism and microcirculation.(Ahmedi et al. 2016) The principle of oxygen therapy is the
transformation of diatomic oxygen molecules from the environment into o0zone on contact with a probe tip
specific to it on the area to be treated. (Kazancioglu, Kurklu, and Ezirganli 2014)(Sacco and Campus 2017)
Ozone is being used in the field of dentistry for numerous applications such as management of oral lesions
like ulceration, management of early carious lesions, herpetic lesions, disinfection of root canals and
adjunctive treatment for pocket depth reduction.

The use of ozone as an adjunctive treatment in periodontitis is attributed to its antimicrobial as well as anti-
inflammatory activity. When ozone is infused with virgin olive oil, its primary targets are unsaturated fatty
acid carbon to carbon double bonds, resulting in an initial unstable molozonide (1). The molozonide is
extremely unstable, cleaving into a stable carbonyl compound (3) and a carbonyl oxide very promptly (2).
Carbonyl oxide readily reacts with carbonyl compounds in an anhydrous environment (II) to form a
secondary ozonide (4). When the carbonyl oxide in the secondary ozonide comes into contact with tissues
(2), it interacts with water to form hydroxyhydroperoxydes (5), hydrogen peroxide (6), and a second mole
of carbonyl compound (7).The oxidation of bacteria by a gradual release of peroxides is one proposed
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method by which O3-Qil acts as an antimicrobial.(Bocci, Zanardi, and Travagli 2010)(Valacchi 2010), Its
influence on cellular and humoral immune function is by stimulating immunoglobulin synthesis,
interleukins, prostaglandins and leukotrienes that help the body reduce inflammation and aid in wound
healing.(Azarpazhooh and Limeback 2008).

The aim of this study was to evaluate the antimicrobial efficacy of ozonated olive oil during implant therapy.

Materials and methods:

STUDY DESIGN AND POPULATION:

This study was conducted in a randomized controlled split mouth trial in accordance with the ethical
principles, including the World Medical Association Declaration of Helsinki ((wma) and World Medical
Association (WMA) 2009) and was independently approved by the institutional Ethical Committee. All the
subjects taken in this study were provided an informed consent mentioning detailed information regarding
the type of study, advantages and potential side effects of participation.

SAMPLE SIZE CALCULATION:

Sample size was calculated according to the primary outcome variable; microbial colony count. Power
analysis calculation indicated a minimum requirement of 15 patients, a 95% confidence interval
(alpha=0.05) and intragroup standard deviation of 2 mm with a power of 80% .

From October 2020 to January 2021, considering dropout during the study period, a total of 20 patients (6
Female and 14 male; mean age 29+8.17) with clinically healthy periodontium undergoing Stage One Dental
Implant therapy were recruited among patients referred to the Department Of Periodontics and Oral
Implantology, Saveetha Dental College and Hospitals, Chennai.

INCLUSION AND EXCLUSION CRITERIA:

Based on the study design and outcome parameters the following inclusion exclusion criteria was
determined:

1.Systemicaly healthy patients without systemic diseases not taking any medication, or antibiotics or
antiinflammatory medication taken within 6 months from date of enrollment in the study

2. Patients undergoing stage one implant placement with Probing Depth of <3mm

3. Non smokers

4. No pregnant or lactating women

5. No contradiction for periodontal treatment or ozone application

OUTCOME MEASURES:

Baseline microbial colonies count on silk sutures before surgical therapy and after one week post
operatively. Landry’s Simplified Healing Index used to assess the postoperative healing achieved by the
respective topical application of chlorhexidine (Rexidin- M: chlorhexidine gluconate, metronidazole and
lignocaine hydrochloride gel) and ozonated olive oil applied through a blunt syringe application onto
surgical site.

TREATMENT PROTOCOL

Patients undergoing implant stage one surgery in three quadrants were chosen for this study. A baseline
swab sample was taken before the surgery. Straumann BLX implants were placed and silk sutures were
given. Each quadrant was assigned a random group by coin toss and a wash out period of one week after
implant placement was given. Topical application of ozonated olive oil and rexidin gel were given for
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topical application for one week postoperatively on the surgical site. After one week, the sutures were
removed, collected, and cultured to find out the microbial colony count for each group.

STATISTICAL ANALYSIS

Data was analysed using Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA) version 23
software. Continuous variables are expressed as mean and standard deviation (SD) values P values <0.05
were considered statistically significant. Bonferroni correction was applied for all possible multiple
comparisons for controlling Type | error.

RESULTS:

All the subjects included in the study reported for one week review after surgery using the topical solutions
respectively after each week as scheduled. No adverse effects were reported after surgery, or to the topical
solutions by any subject. Postoperative complications; suppuration, abscesses, infection etc were not
reported.

Table 1: microbial colony count outcome in patients without periodontitis after surgical therapy with
and without intervention.

Group 2 Outcome measure Mean % std. deviation Significance (p value)

Patients without | Baseline VS control 47.173+12.664 NS
periodontitis

Patients without | Baseline VS Rexidin 11.150 + 3.748 *
periodontitis

Patients without | Baseline VS Ozone oil | 28.493 + 8.634 *
periodontitis

From the above results obtained, patients without periodontitis (non-infected group), it is seen that the
results were statistically significant when baseline was compared to rexidin gel and ozone oil intervention.
Group 2: patients without periodontitis, NS: non significant * Significant

Figure 2: bar charts representing microbial colony counts at baseline, control and after intervention.
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The following bar graph represents the microbial colony count at baseline and after intervention with
rexdine gel, ozonated olive oil and control in subjects undergoing stage one implant therapy. Rexidin gel
and ozonated olive oil intervention group shows significant reduction in microbial colony count compared
to the control group.

DISCUSSION:

The initiation of periodontitis is by polymicrobial biofilm accumulations in the subgingival pockets.
Elimination of this subgingival microflora may be achieved most of the time mechanically, in some cases,
adjunct therapy such as the use of ozone can be advocated. There are several ways of delivering ozone;
when it dissolves in water, it becomes highly unstable and rapidly decomposes through a complex series of
chain reactions, so it cannot be stored (Hoigné and Bader 1976; Shin et al. 1999). In contrast, when it is
dissolved in an oil base, it has a life span that lasts for a few years. It chemically reacts with oil, and forms
long complex molecules (Sechi et al. 2001). Hence in this study ozonated olive oil was selected over
ozonated water because the application of gels was found to provide a long stay in the oral cavity, adequate
drug penetration, high efficacy and acceptability (Jain et al. 2008), this is in addition to the action of omega
3 in olive oil which have potential benefits as a host modulatory agent in the adjunctive management of
periodontitis(Rosenstein et al. 2003). We have used braided silk sutures that are multifilament and cause
‘wicking’ of bacteria. This model could help study the antimicrobial efficacy of each topical solution in
healthy subjects.

Our study results show that ozonated olive oil was seen to decrease the microbial colony count was
statistically significant compared to the control group, the use of such topical gels could aid in maintenance
after stage one dental implant therapy.

In a similar study, O-zone gel was compared with two chlorhexidine digluconate (CHX) based agents.
Ozone gel showed a relatively moderate antiseptic effect, which was more evident in the case of Gram-
negative bacteria than Gram-positive ones, and inhibited the formation of dental plaque. Similarly
comparing Ozone to chlorhexidine, ozone demonstrated lower antibacterial activity than the CHX-based
agents that were tested (Pietrocola et al. 2018) which was in accordance with our study results, where
rexidin gel preparation demonstrated a higher antimicrobial activity when compared to ozone as well as
control groups.

In our study, during recall and suture removal, sites that were subjected to topical ozonated oil demonstrated
better soft tissue healing and reduction of inflammation compared to the control group. There was no
significant difference in the healing scores of rexidin and ozone groups which is in accordance to a previous
study, where the efficacy of ozonated olive oil for the treatment of aphthous ulcerations, herpes labialis,
oral candidiasis, and angular cheilitis was assessed where it was highlighted that the lesions regressed in all
the patients, although this occurred over variable time periods. In addition, the subjects with oral lichen
planus reported a dramatic reduction in their burning sensations.(Kumar et al. 2016).

Even though ozone has provided a great deal of compelling evidence, from our above study, its use in
topical administration has an appropriate safety profile, especially when administered as ozonated oil.
Ozonated oils have demonstrated activity and can be proposed for use in the prevention and treatment of
chronic local infections, in appropriate formulations and in controlled cases, as an alternative to topical
antimicrobial agents. Nevertheless, work in this field should include trials that perform head-to-head
comparisons of topical antimicrobials and ozonated oils and consider clinical outcome and bacterial
resistance. At the same time, intense chemical and technological characterization is needed to allow
comparisons of the proposed formulations. In particular, the structural and isomeric composition of

4782


https://www.sciencedirect.com/topics/medicine-and-dentistry/periodontitis
https://paperpile.com/c/x8YLAG/Yq80e+PLMAC
https://paperpile.com/c/x8YLAG/SHHIx
https://www.sciencedirect.com/topics/medicine-and-dentistry/oral-cavity
https://paperpile.com/c/x8YLAG/WpewP
https://paperpile.com/c/x8YLAG/uyPhK
https://paperpile.com/c/x8YLAG/mfNP
https://paperpile.com/c/x8YLAG/wAnN

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.532  ISSN:1308-5581 Vol 14, Issue 02, 2022

secondary ozonides, which are generated during ozonation processes, makes investigations into the role of
stereochemistry highly significant when the possible therapeutic effects of ozonated oils are evaluated.
Furthermore, the use of protic solvents during ozonation should be carefully considered in order to assess
the possible presence of hydroperoxide derivatives.

In the future, it would be desirable to advance formulations that are characterized by optimized skin
permeability, safety in open wounds and increased binding to microorganism membranes in order to foster
disinfecting activity and reduce exposure time. In conclusion, ozonated oils are an effective antimicrobial
agent but failed to perform potently against chlorhexidine.
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