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Abstract 

Introduction: Successful endodontic treatment aims to eliminate bacteria from the root canal system and 

prevention of subsequent re-infection. Enterococcus faecalis (E. faecalis), is the most frequently 
recovered bacteria from refractory periapical periodontitis . It has been used in numerous studies to 

assess the antibacterial properties of disinfecting agents because of its resistance to some medicaments 

and its ability to survive conventional root canal therapy. Therefore, root canal sealer should be 
biocompatible, provide air tight seal and possess anti-microbial activity to cope with persistent residual 

infection and micro-organisms re-entering via oral cavity. Aim: The aim of this study was to evaluate 

the antimicrobial activity of 4 different root end sealers i.e. Calcium hydroxide based, zinc eugenol 

based, MTA based sealer, and resin based sealer against the microorganisms Enterococcus faecalis. 
Materials and Method: Agar plates were prepared for each material. Wells were formed by removing 

the agar and the four different sealers were placed in wells immediately after manipulation. After pre-

diffusion and incubation the zone of inhibition were measured. Results: Mean highest zone of inhibition 
was shown by Endoflas followed by AH plus and Metapex. Least zone of inhibition was shown by MTA 

sealer. Assessment of correalation between Endoflas and Metapex, Endoflas and AH plus, Endoflas and 

MTA sealer, Metapex and MTA sealer gave a significant correlation with a p value (<0.05) whereas 
correlation between Metapex and AH plus gave no significant difference with p value (>0.05). 

Conclusion: This study demonstrated that Endoflas was most effective against E. faecalis where as 

Metapex and AH plus were equally efficacious and MTA sealer was least effective. 
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INTRODUCTION 

 

Root canal therapy is the main treatment 

modality for an infected pulp in modern 

dentistry used to treat periradicular 

inflammation by the elimination of 

microorganisms from the root canal system 

and thus prevent them from infecting or re-

infecting the root canal and the periapical 

tissues 1 .Therefore, the focus of root canal 

treatment must be complete, three-

dimensional obturation of 

chemomechanically prepared root canal 

space followed by placement of a coronal 

restoration that produces optimal sealing2.   

The root canal is obturated with a root 

filling, which normally consists of a core and 

an endodontic sealer. The principal function 

of a root canal sealer is to prevent bacteria 

from invading the root canal space as they 

reinfect the root canal system after 

completed endodontic treatment. This is 

accomplished by the formation of a tight, 

permanent seal with the surrounding tooth 

structure, leaving no space for invasion or 

colonization by bacteria3. 

The root canal sealers should be tissue 

compatible and should possess antimicrobial 

effect because a good root canal sealer with 

antimicrobial activity might better cope with 

a persistent residual infection and 

microorganisms re-entering via the oral 

cavity, thereby, increasing the chances of a 

successful endodontic treatment outcome 4. 

Endodontic infections are polymicrobial, and 

more than 150 species of bacteria and other  

 

 

microorganisms are present that are 

responsible for the primary or persistent 

infection 5. Enterococcus faecalis, is the most 

frequently recovered bacteria from refractory 

periapical periodontitis. This is because of its 

resistance to some medicaments and also its 

ability to survive conventional root canal 

therapy6. 

The agar diffusion method has been widely 

used to test the antimicrobial activity of dental 

materials and medications7,8. This method 

allows direct comparisons of root canal 

sealers against the test microorganisms 8. 

 Antimicrobial activity plays an important 

role in the efficacy of an endodontic sealer 

during root canal filling. Hence many studies 

have dealt with the antibacterial activity of 

endodontic sealers. 

The aim of present study was to evaluate and 

compare the antimicrobial activity of 4 

different root canal sealers i.e. Metapex 

(Calcium hydroxide based sealer) Endoflas 

(ZnO Eugenol based sealer), MTA Fillapex 

(MTA based sealer) and AH Plus (Resin 

based sealer) against the microorganisms E. 

faecalis by measuring the diameter of zones 

of inhibition on the surface of agar plates. 

MATERIAL AND METHODS 

The materials used in this research were 

Metapex (META BIOMED); Endoflas FS 

(SANLOR); MTA-FILLAPEX (ANGELUS); 

AH Plus (DENTSPLY); Normal Saline; E. 

faecalis strain (MTCC439) procured from 

MTCC, Chandigarh, India. 
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Agar Well Diffusion Assay test was used to 

determine the efficacy of all the test 

materials. 10 ml of sterilized Brain Heart 

Infusion agar (BHI) was poured into 2x10 

cm sterilized 10 Petri plates. BHI plates 

were poured with the inoculated suspension 

of E. faecalis strains and were cultivated in 

incubator at 370 for 18 hrs. Five wells of 

equal dimensions (2mm depth and 6 mm 

diameter) were prepared on the BHI plates 

at equidistant points by using agar punch 

and filled with the 4 test materials after 

being mixed according to manufacturer’s 

instructions. Normal saline was used as a 

control. Thus, a total sample was 50 which 

included 10 well each for the four test 

materials and 10 wells for saline as control.  

After incubating the Agar plate at 37˚C for 

24 hours in incubator, diameter of zone of 

inhibition were recorded in millimeters using 

Antibiotic zone scale (Fig-1). 

After recording all the measurements, the 

results were statistically analyzed using 

ANOVA and t-test (SPSS v16). 

 

Fig-1: Inhibition zones in Agar plate after 

24 hours 

RESULTS 

The control group showed no zone of 

inhibition but all the test materials showed 

inhibition zones. The size of the zones reflects 

the antibacterial effect of the sealers. 

The mean zone of inhibition recorded from this 

study has been illustrated in 

Table 1 shows that highest inhibition is 

recorded with Endoflas sealer (19.14 ± 0.56) 

followed by AH Plus (17.27 ± 0.71) and 

Metapex (16.92 ± 0.87) and least for MTA 

sealer (8.42 ± 1.01) (Fig 2). 

Unpaired t-test was applied between the different 

materials, the results of which are explained in 

table 1. Assessment of correalation between 

Endoflas and Metapex, Endoflas and AH plus, 

Endoflas and MTA, Metapex and MTA gave a 

significant correlation with a p value (<0.05) 

whereas correlation between Metapex and AH 

plus gave no significant difference with p value 

(>0.05). 

However using ANOVA test there was no 

statistically significant difference between these 

four test materials (p>0.05). 
 

 
Table 1: Illustration of p-value 

 

 

Fig 2: Mean / Standard Deviation (in 

mm) after 24 hours 
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 DISCUSSION 

  

The persistence of bacteria in the root canal 

system often leads to failure of root canal 

treatment. E faecalis is associated with 

persistent apical periodontitis, and have 

therefore been chosen as the test 

microorganism for this study9. When 

communication exists between the internal 

and external environment, or when residual 

microorganisms remains from inadequate 

cleaning and shaping, the antimicrobial 

activity of various components of root canal 

sealers plays an important role in the success 

of endodontic treatment10. 

In this study, we used agar diffusion test, the 

most widely used in vitro method for the 

evaluation of antibacterial activity11. Its 

results are highly influenced by the diffusion 

ability of the material across the medium. 

However, the selection of the agar medium 

and microorganisms, control and 

standardization of inoculation density, 

incubation and the reading points of zones of 

inhibition are factors that affect the results of 

diffusion test in agar medium. Moreover, the 

difference in antibacterial patterns of various 

materials may also be related to the degree of 

setting 12. 

In our study it was observed that Endoflas 

was more effective against E. faecalis 

better than Metapex and AH plus which 

is in accordance with the studies 

previously conducted by Sabyasachi S et 

al. (2013)13 and Gomes BP et al. (2004)8. 

The antimicrobial effect of Endoflas (zinc 

oxide eugenol cement) is due to the 

action of eugenol and iodoform. Eugenol, 

a phenolic compound acts on 

microorganisms by protein denaturation 

whereby the protein becomes non-

functional4,14-16. The results of the various 

studies performed by Markowitz K et al. 

(1992)14 and Saggar V et al. (1996)15 also 

confirms that zinc oxide eugenol 

containing sealers were more superior in 

inhibiting the microorganisms.  Iodoform which 

is a bactericidal agent that has been 

incorporated in order to improve the 

antimicrobial efficacy of zinc oxide eugenol 

sealers, resulting in modified zinc oxide eugenol 

based sealer4. 

Iodoform is a mild antiseptic because of the slow 

liberation of iodine when in contact with body 

fluids. It has bactericidal and fungicidal effects 

through its iodine content. Iodoform acts by the 

liberation of iodine, which is an oxidizing agent 

and thus can irreversibly oxidize and inactivate 

essential metabolic compounds like protein, 

which has been accounted for its antimicrobial 

action. The studies done by Kayaoglu G et al. 

(2005)17 and Gopikrishna AV et al (2006)4 also 

showed the similar findings. 

 The results of the present study also 

demonstrated that Metapex showed less 

antimicrobial activity on the tested 

microorganism when compared to Endoflas. 

These findings are in accordance with the earlier 

studies conducted by Miyagak DC et al. (2006)18 

and Sabyasachi Set al. (2010)13 who also 

demonstrated that calcium hydroxide based 

sealers have comparatively less antimicrobial 

property when compared to zinc oxide eugenol 

based sealer. This is due to its dissociative ability 

to form calcium and hydroxyl ions which 

increases the medium pH 18. 

 The present study also showed that the 

antimicrobial activity of AH Plus was also 

inferior to Endoflas and almost same as Metapex. 

AH Plus was improved by its manufacturer from 

AH26 and has been reported as releasing almost 

no formaldehyde19. In the present study, AH Plus 

was found to be bactericidal which is in 

accoradance with Zhang et al.20 and Sagsen et 

al.21 who also reported that freshly mixed AH 

Plus had high antimicrobial activity. The 

antibacterial activity of AH Plus could be related 

to epoxy resin and amines ingredients consisting 

of either bisphenol A diglycidyl ether or the 

release of formaldehyde during polymerization22. 
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Our results were similar with Zhang et 

al.20 and Kayaoğlu et al.17 who reported 

that freshly mixed AH Plus eliminates E. 

faecalis effectively. 

MTA was introduced as root perforation 

material by Lee et al. in 199323. Further, it 

gained popularity as pulp capping agent, for 

pulpotomy, apexification, and as root-end 

filling material because of its bioactivity and 

biocompatibility. Now, MTA is being used 

as the obturation material as well as root 

canal sealer. It consists of resin salicylate 

and calcium silicate24. The results of the 

present study showed that the MTA fillapex 

was least effective against the 

microorganism when compared to other 

materials which is in accordance with the 

previous research conducted by Torabinejad 

et al. (1995)25 and Ustun Y et al. (2013)26. 

Holland et al. (1999)27, Yidirim et al. 

(2010)28 and Duarte et al. (2003)29 

successfully demonstrated the efficacy of 

MTA against E. faecalis which is in 

contradiction to our study where MTA was 

found less effective against the 

microorganism. Duarte et al29 demonstrated 

the mechanism of increase in pH and 

formation of calcium and hydroxide ions in 

MTA, which is responsible for the 

antibacterial effect of MTA. 

 

CONCLUSION 

 

Thus, this study demonstrated that Endoflas 

was most effective against E. faecalis where 

as Metapex and AH plus were equally 

efficacious. MTA fillapex which is now 

commonly being used as root end filling 

material was least effective. However, data 

presented here relate to in-vitro conditions 

but in-vivo conditions like presence of dentin 

and serum might modify the antimicrobial 

efficacy of sealers. Hence further in-vivo 

studies are needed in this field to evaluate the 

efficacy of sealers commonly used in 

dentistry. 
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