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ABSTRACT 
 

Periodontal diseases are chronic inflammatory diseases that are constantly associated with 
microorganism, conventionally scaling and root planing followed by flap surgical procedure is done 
to treat chronic periodontitis condition, irrigating agents are used during both sub gingival scaling 
and root planing procedure and in flap surgical procedure. Saline and distilled water are the 
commonly used irrigants and they non specifically reduce the bacterial count, Ozonised water is 
also used as an irrigating agent. Though it’s effect on plaque is known to be effective its effect on 
tissues is still questionable. The study is conducted to assess the number bacterial micro colonies 
formed in gingival tissues after irrigating with ozonated water and comparing it with distilled water 
and saline water which are the commonly used irrigating agents. 
The aim of the study is to assess the bacterial micro colonies formed in gingival tissues after 
irrigating with ozonated water and comparing it with distilled water and saline water which are the 
commonly used irrigating agents. 
A randomized, split mouth study was performed. A total of 10 patients suffering from chronic 
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generalised periodontitis were recruited into the study; 20 gingival tissue samples were obtained 
from the patients at the time of surgery. Both the patient and the clinician were blinded regarding 
the type of the irrigating agent used. The plaque samples were transferred into carrier medium and 
were cultured for 24 hours; 24 h after culture, the samples were collected and total colony forming 
units were calculated. On  counting  the number of  colony forming  units formed, it  was  found   
that  the  amount  of colonies formed  from the samples treated with  ozone  showed mixed results, 
wherein it showed both increase and decrease in colony counts. 
 

 
Keywords:  Periodontitis; microorganism; bacterial count; ozone therapy; irrigating agent; saline; 

distilled water; ozonated water. 
 

1. INTRODUCTION 
 
Periodontal diseases are constantly associated 
with bacterial organisms such as Porphyromonas 
gingivalis, Actinobacillus actinomycetemcomitans 
in subgingival environment, and gingivitis and 
periodontitis are the common diseases which are 
the affecting the tissues surrounding the tooth 
[1,2]. Bacteria are the prime etiological agent in 
periodontal disease, nearly 500 bacterial agents 
colonise the adult mouth and these bacterial 
microorganisms are known to cause destructive 
periodontal diseases [3,4]. Mechanical removal 
of the biofilm by scaling and root planing followed 
by flap surgery along with thoroughly irrigating 
the surgical site and adjunctive use of antibiotics 
have been the conventional methods of 
periodontal therapy. The  primary purpose of 
irrigation  is to  nonspecifically reduce  the  
bacteria and their  by-products that lead to the 
initiation  or  progression  of  periodontal 
diseases.  
 
Many agents like Natural saline, chlorhexidine, 
iodine are used as irrigating agents during 
periodontal surgical procedure, which is also 
known to have antibacterial activity [5]. Ozone is 
a triatomic molecule it has three oxygen atoms, 
and it is a gas with extremely pungent odor and it  
is  also  an  unstable  gas  that quickly  gives  up  
nascent oxygen  molecules  to  form  oxygen  
gas. Ozone is naturally produced by the 
photodissociation of molecular oxygen into 
activated oxygen atoms [6–8]. Due  to  the 
property  of  releasing  nascent  oxygen,  it  has  
been  used in  medicine  to  kill  bacteria  and  
fungi  and to control hemorrhages,  commercially 
it  is  produced  in  ozone generators [7]. 
 
Ozone was first discovered in the year 1840 by a 
German chemist Christian Friedrich Schonbein it 
was used in medicine by lander in 1932.  
Ozonated water was used as disinfectant by Dr. 
E.A.  Fisch a Swiss dentist. Joachim  Hansler 
and  Hans  Wolff  developed  the  first  ozone  

generator for medical use [9,10]. Medical grade 
ozone is a mixture of pure oxygen and pure 
ozone in the ratio of 0.05-5% of O3 and 95-
99.5% of O2. Due to the instability of O3 
molecules, it must be prepared immediately 
before use and cannot be stored over long 
periods of time.Hence ozone is administered in 
the form of ozonated water,ozonated oil or gel 
and in gaseous form [11]. Ozonated water can  
be  used  as  mouth  rinse and is used to  
disinfect  oral mucosa,  and   ozone water  jet  
can  be  used  in  root  canal  therapy  and  in 
treating gingivitis. Ozone is also used as an 
immunostimulant, antihypoxic, detoxicating, and 
antimicrobial agent.  
 
Ozonated water can be used to irrigate the 
affected area during scaling and root planing, 
and in non-surgical pocket therapy like curettage 
and can be used as an irrigant during the 
surgical procedure and as a final surgical site 
lavage.  
 
The main use of ozone in dentistry  relies on its 
antimicrobial properties. The antimicrobial effect 
of ozone is a result of its action on cells by 
damaging its cytoplasmic membrane due to 
ozonolysis [12]. It is proved to be effective 
against both Gram positive and Gram negative 
bacteria, viruses and fungi. 
 
Though ozone has lots of benefits it has some 
disadvantages also; Ozone inhalation may be 
toxic to the pulmonary system.  The  known  side  
effects  of  ozone  are upper respiratory  irritation,  
rhinitis, cough, headache, nausea, and  
shortness  of  breath [13]. But the use of ozone in 
Periodontology seems to be undismissable. 
Previously we have worked on plenty of topics in 
periodontology [14–26]. Considering the 
advantages and disadvantages of using ozone 
and its role in periodontics the study was 
designed and aimed to assess the bacterial 
micro colonies formed in gingival tissues after 
irrigating with ozonated water and comparing it 
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with distilled water and saline water which are 
the commonly used irrigating agents. 
 

2. MATERIALS AND METHODS  
 
The  participants  of  the  study  were  selected  
from the  outpatient  department  of  periodontics,  
Saveetha Dental  College  and  Hospitals,  
Chennai India. A split mouth clinical study was  
performed. 10  patients  who were  suffering  
from  chronic  generalized  periodontitis were  
selected  for  the  study based on convenience 
sampling ; Randomisation was performed using 
a lot method , the patient  was asked to pick up a 
slip wherein the type of irrigating agent to be 
administered and the site of application has been 
enclosed in an envelope. The test site was 
irrigated using ozonated water and the control 
site was treated using either natural saline or 
distilled water; Ozone and Saline (group 
1),Ozone and distilled water (group 2). 
 
The patient  was  blinded  regarding  the  type  of  
the irrigating agent used. Patients who have 
respiratory tract disorders, lactating mothers,  
patients  suffering  from  systemic  disorders, and  
patients  under  antibiotic therapy were  excluded 
from  the  study and healthy patients with chronic 
periodontitis were included in the study. 
 
All the patients involved in the study underwent 
periodontal flap surgery. Gingival tissue was 
collected during flap surgery using a sharp-tipped 
instrument (Gracey curettes). The collected  
gingival tissue samples were immediately  
transferred  into an  Eppendorf tube  containing  
1  ml  of  brain–heart  infusion  broth.  
 
Patients  were  subjected  to  irrigation  with  
water ozonated  by  zerodis  portable  ozone  
generator  which delivers  ozone  with  ozone  
density  of  300  mg/h (+/−10%)  with  a  power  
of  13 W  for  15–30  min.  The water gets 
ozonized,  and  the  ozonated water was used as 
an irrigating agent in the test site. Similarly the 
control site was also treated and was irrigated 
using either of Natural Saline or distilled water 
post irrigation the gingival tissue sample was 
collected and was transferred into eppendorf 
tube the tissue samples were microbiologically 
analysed for the amount of micro colonies it 
formed. 
 
Microbiological analysis: Bacteria were isolated 
from tissue sample, Nutrient agar medium was 
prepared and 100 mu litre of individual sample 
was spread into the solidified agar medium using 

L-rod, the plates were then incubated at 37 
degree Celsius for 24 hours and the microbial 
colonies formed were counted. 
 
Procedure of Isolation of Bacteria from tissue 
sample: All the contents were dissolved and 
autoclaved at 121°C, 15 lbs for 15 minutes. After 
sterilisation media was poured into sterile petri 
plates and allowed to solidify for 30 minutes 
(Table 1).  
 

Spread plate method was used 100 µl of 
individual samples was spread into the solidified 
agar medium using L-rod. The plates were then 
incubated at 37°C for 24 hours. The colonies 
were studied for its count. 
 
Table 1. The Nutrient agar medium contains 

the above ingredients 
 

Peptone 5 gms 
Beef extract 1.5 gms 
Yeast extract 1.5 gms 
Sodium chloride 5 gms 
Agar 20 gms 
Distilled Water 1000 ml 
pH 7.4 

 
3. RESULTS AND DISCUSSION  
 
A total of twenty samples were collected from the 
patients and was subjected to microbial colony 
counting. 
 

In group 1 microbial colony counts from  tissue  
samples treated with ozonated water and saline  
was assessed (Figs. 1,3,4) five sites were 
treated with ozonated water and other five sites 
were treated with saline. It was seen that the 
number of microbial colony counts were higher in 
tissue samples treated with saline, it was also 
observed that in two samples out of the five 
tissue samples, the number of colonies formed in 
sites treated with ozone was higher. 
 

In group 2 microbial colony counts from tissue 
samples treated with ozonated water and distilled 
water was assessed (Figs. 2,5,6) five sites were 
treated with ozonated water and other five sites 
were treated with distilled water. It was seen that 
the number of microbial colony counts were 
higher in sites treated with ozonated water but 
one tissue sample showed reduction of bacterial 
microcolonies in ozonated water. 
 

On  counting  the  number  of  colony  forming  
units formed,  it  was  found   that  the  amount  
of  colonies formed  from the samples treated 



with  ozone  showed mixed results, wherein it 
showed both increase and decrease in colony 
counts. 
 

From the results obtained it has been seen that 
compared to saline and distilled water ozonated 
water did not show any suggestive difference in 
the number of colonies formed. Ozonated water 
showed both increase and decrease in the 
microbial colony counts. The results of 
is in concordance with few other studies where 
scaling and root planing with ozone water 
irrigation has no additional effect in improving the 
periodontal conditions of patients [
studies indicate that there is a significant
improvement in both clinical and microbiological 
parameters when ozonated water is used for sub 
gingival irrigation and  could be an efficient 
adjunct to scaling and root planing in the 
treatment of chronic periodontitis [28]. Brauner et
al has demonstrated that the combination of 
professional tooth cleaning and daily rinsing of 
the mouth with ozone water can improve clinical 
findings in cases of gingivitis and pe
 

 
Fig. 1. Microbial colony counts from  tissue  samples treated with ozonated water and saline  

was assessed .The bar graph represents the number of colonies formed, Blue colour depicting 
saline and green colour depicting ozone.The

the Y axis represents the number of colony forming units
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water did not show any suggestive difference in 
the number of colonies formed. Ozonated water 
showed both increase and decrease in the 
microbial colony counts. The results of this study 
is in concordance with few other studies where 
scaling and root planing with ozone water 
irrigation has no additional effect in improving the 

[27] but other 
studies indicate that there is a significant 
improvement in both clinical and microbiological 
parameters when ozonated water is used for sub 
gingival irrigation and  could be an efficient 
adjunct to scaling and root planing in the 

[28]. Brauner et 
al has demonstrated that the combination of 
professional tooth cleaning and daily rinsing of 
the mouth with ozone water can improve clinical 
findings in cases of gingivitis and periodontitis. 

Also Carinci et al stated that The  topical  use  of   
ozone  therapy  along  with mechanotherapy
improves  clinical  results. Local  ozone therapy  
into  the  pocket  achieves  a  greater  reduction 
of  bacterial  loading,  proving  bactericidal  for  
most perio pathogens. It was seen that in  results 
of previous study done by Habashneh 
where  scaling and root planing done along with 
ozonated water as irrigating agent has no 
significant effect as compared to scaling and root 
planing done along with distilled water as 
irrigating agent [29]. But in our previous study it 
where it was found that there was reduction in 
microbial colony counts from samples treated 
with ozonated water compared to that of distilled 
water [30]. 
 

Ramzy et al in their study recommended the use 
of ozonised water as irrigating agent in the 
treatment of aggressive periodontitis [31].
Nagayoshi et al tested the efficacy of ozonated 
water on survival oral microorganisms. Gram 
negative bacteria were more sensitive to 
ozonated water than gram positive

Fig. 1. Microbial colony counts from  tissue  samples treated with ozonated water and saline  
was assessed .The bar graph represents the number of colonies formed, Blue colour depicting 
saline and green colour depicting ozone.The x axis depicts the number of tissue samples and 

the Y axis represents the number of colony forming units (Group 1)
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Fig. 2. Microbial colony counts from tissue samples treated with ozonated water and distilled 
water was assessed. The bar graph represent

depicting distilled water and green colour depicting ozone. The x axis depicts the number of 
tissue samples and the Y axis represents the number of colony forming units (

 
They also stated that ozonated water had strong 
bactericidal activity against bacteria in plaque 
biofilm [32].  Kshitish  and  Laxman et al in their 
study  observed  that the reduction  of  Aa  (25%)  
using  ozone  was appreciable when compared 
to  chlorhexidine.  They  concluded  that despite  
the  substantivity  of  chlorhexidine,  the  single 
irrigation  of  ozone  is  quite  effective  to  
inactivate microorganisms [33].  
 

 

Fig. 3. Bacterial micro colonies formed after 
using saline as an irrigating agent
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Fig. 3. Bacterial micro colonies formed after 
using saline as an irrigating agent 

 

Fig. 4. Bacterial micro colonies formed after 
using ozonised water as irrigating agent

 

The results of the above mentioned studies do 
indicate that ozonated water can reduce bacterial 
load;It has to be considered that the above 
mentioned studies were done using plaque 
sample, the effects of ozonated water on tissues 
has to be explored in detail, hence in this pilot 
study we have used tissue samples and 
assessed the number micro colonies from the 
tissue samples. A smaller sample size and all the 
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Fig. 2. Microbial colony counts from tissue samples treated with ozonated water and distilled 
s the number of colonies formed, blue colour 

depicting distilled water and green colour depicting ozone. The x axis depicts the number of 
tissue samples and the Y axis represents the number of colony forming units (Group 2) 

 

Fig. 4. Bacterial micro colonies formed after 
using ozonised water as irrigating agent 
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tissue samples were obtained at single time point 
rather than multiple time points were the 
limitations of the study. 

 

 
 

Fig. 5. Bacterial micro colonies formed after 
using distilled water as irrigating agent 

 

 
 

Fig. 6. Bacterial micro colonies formed after 
using ozonised water as irrigating agent 

 

4. CONCLUSION  
 

Within the limitations of the study it was observed 
that, Bacterial micro colonies formed in gingival 
tissues after irrigating with ozonated water and 
when it was compared with distilled water and 
saline water which are the commonly used 
irrigating agent, it was found that there was a 
mixed results in both the groups. Samples 
treated with ozonated water has shown both 
increase and decrease in the microbial colony 
count.  
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