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Abstract 
      The demand for an ideal obturating material in primary teeth with maximum antibacterial 
properties keeps escalating to increase the success rate of the root canal treatment in primary 
teeth. Hence the present study was conducted to determine the antimicrobial efficacy of the 
different concentrations of a novel obturating material.  
      Different concentrations of the Novel Obturating Material was prepared using Calcium 
hydroxide, Zinc oxide cement and Metronidazole. It was tested for antimicrobial efficacy against 
S.mutans and E.faecalis using MHA for 24 hours at 37 ° C. The zone of inhibition was measured in 
millimetres after 24 hours. The values were subjected to statistical analysis. Maximum zone of 
inhibition against S.mutans was seen at 100 microliters with statistical significance at 3% 70-30 
concentration and no difference was noted against E.faecalis.  
      Comparison in between the groups revealed 1% 70-30 concentration of the Novel Obturating 
material at 100 microliters showed greater inhibition zone against S.mutans and no difference was 
noted against E.faecalis. 1% Metronidazole at 70-30 (calcium hydroxide- Zinc oxide) concentration 
of the Novel Obturating material at 100 microliters is effective against S.mutans and E.faecalis. 
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 Introduction 
 
 The vindication for failure of the 
endodontic treatment in primary teeth even after 
an adequate and efficient chemo-mechanical 

preparation is attributed to the torturous 
morphology of the primary root canals which can 
retain the infectious micro-organisms within the 
canal leading to persistent infection. This 
demands for an obturating material with good 
antimicrobial properties for obturation in primary 
teeth.  

Zinc oxide eugenol, widely used root 
canal filling material in primary teeth has shown 
good antimicrobial property, nevertheless the 
detrimental effects of Eugenol should not be 
untended.1-2 By the same token, calcium 
hydroxide and iodoform based cements also has 
its own downside, which substantiates the need 
for an ideal obturating material with maximal 
antimicrobial property and minimal toxicity. 3-5 

Studies have shown that the root canal 
infections in primary teeth are predominantly due 
to anaerobes and gram positive bacteria. The 
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most predominately isolated organism from the 
primary root canal infections is S.mutans, 
whereas the secondary endodontic infections 
were majorly encompassed of E.faecalis. 6-7 

Hence, a novel root canal filling material 
effective against both S.mutans and E.faecalis 
would be an ideal obturating material in primary 
teeth. The aim of the present study was to gauge 
the antimicrobial efficacy of different 
concentrations of a newly developed root canal 
filling material composed of calcium hydroxide, 
Zinc oxide and metronidazole against S.mutans 
and E.faecalis. 
   

Materials and methods 
 

The present microbiological study was 
designed as an in vitro study and the clearance 
was obtained from the institutional review board.  
Preparation of the Obturating material: 

700mg of calcium hydroxide powder and 
300mg of Zinc oxide powder was measured 
using a digital weighing machine. The exact 
amount of the above said powders were mixed to 
form 70-30 concentration of the mixture, which 
was kept in magnetic stirrer for 1 hour. 400mg of 
Metronidazole tablet was crushed into powder 
using motor and pistle. 1% of Calcium hydroxide 
- Zinc oxide - Metronidazole powder was 
prepared by mixing 2mg of metronidazole 
powder to 198mg of the calcium hydroxide - zinc 
oxide mixture. Similarly 2% and 3% Calcium 
hydroxide - Zinc oxide - Metronidazole powder 
was prepared by mixing 4 and 6 mg of 
metronidazole powder to 196 and 194mg of zinc-
oxide- calcium hydroxide mixture respectively. 
The exact amount of the powders were 
dispensed by using a digital weighing machine. 
The samples were mixed with 2ml of distilled 
water measured with micropipette, placed in 
vortex for 15 minutes and then in Mixer for 24 
hours.  

Preparation of the culture medium: 
Agar well diffusion method was employed to 
evaluate the antimicrobial activity of the different 
concentrations of the novel obturating material 
against S.mutans and E.faecalis.  Mueller Hilton 
Agar (MHA) was prepared and sterilised at 121 
degree Celsius for 15 minutes. The media was 
poured into 30 sterilised plates (15 for s.mutans 
and 15 for E.faecalis) and was allowed for 
solidification. The wells were cut using the well 
cutter and the test organisms were swabbed. 1%, 

2% and 3% of the Novel obturating material were 
loaded at 25, 50, 100 microliters and were 
incubated at 37 ° C for 1 day. The diameters of 
the inhibition zone was measured in millimetres 
after 24 hours using vernier calliiper. (Figure 1 
and 2) 
 

 
Figure 1. Zone of inhibition observed for 
S.mutans after 24 hours at different 
concentration of the Novel Obturating material. 
 

 
Figure 2. Zone of inhibition observed for 
E.faecalis after 24 hours at different 
concentration of the Novel Obturating material. 
 

Statistical analysis: 
Data were entered in Microsoft Excel 

spreadsheet and analysed using SPSS software 
(IBM SPSS Statistics, Version 20.0, Arming,NY: 
IBM Corp.). Descriptive statistics were used for 
data summarisation and presentation. Friedman 
test and Kruskal Wallis test were used to 
compare the different concentrations of the Novel 
obturating materials against S.mutans and 
E.faecalis. 
 

Results 
 
Statistical analysis performed showed that 

the maximum zone of inhibition against S.mutans 
was seen at 100 microliters with statistical 
significance at 3% 70-30 concentration of the 
Novel Obturating material and no difference was 
noted with regards to E.faecalis. (Table 1 and 2) 
Comparison in between the groups shows that 
1% 70-30 concentration of the Novel Obturating 
material at 100 microliters shows greater 
inhibition zone against S.mutnas and no 
difference was noted with regards to E.faecalis. 
(Table 3 and 4) 
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Table 1. Comparison of Different concentrations 
of the Novel obturating material against 
streptococcus mutans. 
 
 
 

 
Table 2. Comparison of Different concentrations 
of the Novel obturating material against 
E.Faecalis. 
 

 
Table 3. Comparison between 1%,2%,3% 70-30 
concentration of the Novel Obturating material 
against streptococcus mutans at 25,50,100 
microlitre. 
 
 

 
Table 4. Comparison between 1%,2%,3% 60-40 
concentration of the Novel Obturating material 
against E.faecalis at 25,50,100  microlitre. 
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Discussion 
  
With substantial evidence that an ideal 

root canal filling material in primary teeth should 
have maximum of antibacterial properties, in the 
present study a Novel Root Canal Filling material 
was developed taking this into consideration. The 
combination of Zinc oxide Eugenol and calcium 
hydroxide/ iodoform paste is considered as the 
material of choice for root canal treatment in 
primary teeth.8-9 Nevertheless, the detrimental 
effects of eugenol and iodoform is overlooked. 
The former can cause irritation to the periapical 
region, necrosis of the bone and cementum.1–2 

While the latter can cause yellowish 
discolouration and accelerated resorption of the 
primary teeth.4–5 Considering the above effects, 
the novel root canal filling material for primary 
teeth was developed by substituting eugenol and 
iodoform, which are known for its antibacterial 
properties with Metronidazole to the calcium 
hydroxide and zinc oxide powder (70-30 
concentration). Metronidazole is known to be 
effective against anaerobic facultative micro-
organisms. The mechanism of action involves 
diffusion of the agent into the organism, inhibition 
of the protein synthesis, consequently resulting in 
the cell death of the susceptible organisms.10 

The antimicrobial efficacy of this novel 
root canal filling material at different 
concentrations of the metronidazole was 
evaluated using Agar well diffusion method as 
this method of evaluating the antimicrobial 
efficacy was more reliable and easy to perform.11 
Also, the antimicrobial efficacy was tested 
against S.mutans and E.faecalis as these 
organisms are reported to be predominantly 
associated with primary and secondary infections 
of the primary teeth.6-7 

The zone of inhibition obtained against 
S.mutans in the present study was greater at 100 
microliters, whereas no difference was noted in 
the inhibition zone against E.facecalis. Also, the 
zone of inhibition against S.mutans at 100 
microliters was statistically greater with 1% 
metronidazole added to 70-30 concentration of 
calcium hydroxide and Zinc oxide mixture and it 
was all the same against E.faecalis. Under 
similar methodology, the obturating material with 
50-50 and 60-40 concentration of calcium 
hydroxide and zinc oxide showed better 
antibacterial properties against both Strep 
mutans and Entero faecalis with 2% 

metronidazole at 100 μl.12-15 Similarly, at 80-20 
(calcium hydroxide-zinc oxide) concentration of 
the Obturating material, 3% metronidazole at 100 
μL showed better antimicrobial activity against 
both Strep mutans and Entero faecalis.16 Further 
studies needs to conducted to evaluate the 
safety of this concentration of the novel root 
canal filling material for clinical applicability.  
 

Conclusion 
 
The formulation obtained with 1% 

Metronidazole at 70-30 (calcium hydroxide- Zinc 
oxide) concentration of the Novel Obturating 
material at 100 microliters showed better 
antimicrobial activity against both S.mutans and 
E.faecalis. 
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