
RESEARCH ARTICLE

Evaluation of the Antibacterial Activity of Triclosan-
incorporated Root Canal Filling Materials for Primary Teeth 
against Enterococcus faecalis
Bikshavathi Mata Deepak1, Attiguppe Ramasetty Prabhakar2, Yarmunja Mahabala Karuna3, Suryan Sugandhan4, 
Nisma Zahoor5, Amitha Mahendrapa Shagale6

AB S T R aC T​
Aim and objective: To compare the antibacterial activity of root canal filling materials namely zinc oxide eugenol and Endoflas FS with or 
without the incorporation of Triclosan.
Materials and methods: The study consisted of four groups, with 15 samples in each group: group I (zinc oxide eugenol paste), group Ia (zinc 
oxide eugenol paste + 2.5% Triclosan), group II (Endoflas FS), and group IIa (Endoflas FS + 2.5% Triclosan). A double layer agar well diffusion 
test was used to evaluate the antibacterial activity against Enterococcus faecalis. The zones of microbial inhibition were measured at the end 
of 24 hours, 6th day, and 29th day.
Results: On intergroup comparison, the difference in the antibacterial activity was found to be highly significant (p < 0.001). Among the various 
groups evaluated, group IIa showed the highest antibacterial activity against E. faecalis followed by group II, group Ia, and the least activity being 
shown by group I throughout the experimental periods. On intragroup comparison at different time intervals, a maximum zone of inhibition 
was seen at 24 hours with a p value < 0.05 in all the tested groups.
Conclusion: Incorporation of 2.5% triclosan into zinc oxide eugenol and Endoflas FS enhanced the antimicrobial activity of both the root canal 
filling materials with lasting antimicrobial activity even at the end of the 29th day.
Clinical signi�cance: The antimicrobial efficacy of a root canal filling material is an ideal requirement, which will help in combating the residual 
microflora present in the root canal system following chemomechanical preparation. The addition of an antimicrobial agent such as triclosan 
to the root canal filling materials, enhances their antimicrobial efficacy significantly and thus, rendering the pulpectomy-treated tooth with a 
better prognosis.
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IN T R O D U C T i O N​
Pediatric dentistry has been offering comprehensive care for 
children for ages. A pulpectomy is one of the specialized forms of 
dental treatment in pediatric dentistry rendered to the primary 
tooth to retain them, till the time they exfoliate.1 The main objective 
of pulpectomy is the total elimination of microorganisms from the 
root canal and the prevention of subsequent reinfection. This is 
achieved when a good chemomechanical preparation of the root 
canal system is followed by impervious obturation with a suitable 
obturating material.2

Thus, among the various factors properties of the obturating 
material used also play a key role in determining the prognosis of 
the pulpectomy-treated tooth. Due to the inability in achieving 
complete debridement of primary root canals owing to their 
anatomic complexities, one of the requirements expected from root 
canal filling materials is antimicrobial property.3 The antimicrobial 
property of the obturating materials help in eliminating the residual 
pathogens, which persist in the root canal even after cleaning and 
shaping while neutralizing their toxins, thereby minimizing the 
possibility of reinfection.4 It is therefore important to study the 
antimicrobial spectrum of the root canal filling materials used in 
primary teeth.

Although zinc oxide-eugenol cement (ZOE) has been the 
commonest choice as a root canal filling material for deciduous 

teeth, concerns about its limited antimicrobial activity keep the 
search still on for a suitable alternative.5 Endoflas FS is one of the 
recent root canal filling materials which is an iodoform-based 
resorbable paste. It contains components similar to that of Vitapex, 
with the addition of zinc oxide and eugenol. Endoflas FS can 
disinfect dentinal tubules and difficult-to-reach accessory canals 
that cannot be disinfected or cleaned mechanically.2 However, the 
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long-lasting antimicrobial activity of this root canal filling material 
over a period of time has not been proven.

On the other hand, triclosan is a broad-spectrum antimicrobial 
agent active against gram-positive and gram-negative bacteria as 
well as some fungi and viruses. Although it is most often used for 
antisepsis of the skin and other surfaces, incorporation of triclosan 
into the medical devices and dentifrices has well established 
its effective intraoral use too.6 Aim of the present study was to 
comparatively evaluate the antibacterial activity of the root canal 
filling materials for deciduous teeth such as zinc oxide eugenol 
and Endoflas FS when incorporated with 2.5% triclosan. The null 
hypothesis for the study was set as there will not be any difference 
in the antibacterial activity of the root canal filling materials for 
deciduous teeth such as zinc oxide eugenol and Endoflas FS with 
or without 2.5% triclosan.

MaT E R ia  L S a N D ME T H O D S​
This study was an in vitro intergroup comparative study, which was 
initiated after obtaining ethical clearance from the Institutional 
Ethics Committee. It consisted of four groups: group I: zinc oxide 
and eugenol paste (SS White, Rio de Janeiro, RJ, Brazil), group Ia: zinc 
oxide + 2.5% Triclosan, group II: Endoflas-FS (Sanlor laboratories, 
Colombia), and group IIa: Endoflas-FS + 2.5% Triclosan.

The obtained sample size per group was 15 and to detect 
differences among the means at 0.05 significance level.

Preparation of the Experimental Root Canal Filling 
Materials
0.625 g of triclosan (Acuro Organics Ltd, New Delhi) was weighed 
in an electronic weighing machine and was mixed with 25 g of 
zinc oxide and 25 g of Endoflas FS separately. These powders were 
triturated in a glass mortar and pestle in increments to get a uniform 
smooth mixture that represented group Ia and group IIa.

Evaluation of the Antibacterial E�cacy
The antibacterial activity of the tested root canal filling materials 
was tested against Enterococcus faecalis (ATCC 35550). Enterococcus 
faecalis inoculum was adjusted to the turbidity of 0.5 McFarland 
standards. A double layer agar well diffusion assay4 was used to 
evaluate the antibacterial potential. The growth media used was 
tryptone soya agar (TSA).7

In each culture plate, five standardized wells (10 × 4 mm) were 
punched using a sterile hollow tube device. Bacterial inoculation 
was made over the agar surfaces with 0.5 mL of the bacterial 
suspension. The tested root canal filling materials were freshly 
mixed according to the manufacturer’s instructions to obtain a 
paste-like consistency, which were then placed into the respective 
wells on each plate (Fig. 1). Plates were then incubated in an 
incubator at 37°C for 24 hours. Following 24 hours, the diameters 
of the circular inhibition zones produced around the specimens 
were measured in millimeters using a digital Vernier caliper. The 
zones of inhibition produced were measured at three different 
points and the mean value was recorded as day 1 value (Fig. 2).8

After measurement of the inhibition zone, all samples were 
removed aseptically and rinsed with sterile deionized water to 
remove any attached bacteria. Each sample was then stored in 
sterilized deionized water until day 6. On the 6th day, new agar plates 
were prepared. Five standardized wells were punched into this new 
agar plate along with bacterial inoculation with 0.5 mL of the bacterial 
suspension. The specimens were taken out from the deionized 
water, placed into the new wells, and then incubated at 37°C for 24 
hours. The inhibition zones around the specimens were measured 
and recorded in millimeters as day 7 value. After performing the 
measurements, each sample was removed and stored in the sterilized 
deionized water until day 29. The procedure was repeated with the 
fresh agar plates inoculated with microorganisms on the 29th day 
for obtaining inhibition zone dimension of day 30.9

Statistical Analysis
Repeated ANOVA was used for simultaneous multiple group 
comparison followed by post hoc Tukey’s test for group-wise 
comparison.

RE S U LTS​
At the end of 24 hours, a statistically significant difference in the 
antibacterial property was observed between all the groups (p < 
0.001). The highest zone of inhibition was observed in group IIa 
followed by group II and group Ia least being in group I (Table 1). 
Even at the end of the 6th day and 29th day, while a similar trend 
of antibacterial activity was seen (p < 0.001), pairwise comparison 
between group I and group Ia showed statistically no significant 
difference (Tables 2 and 3). Pairwise comparison also revealed 

Fig. 1: Tryptone soya agar plates with all the experimental materials in 
the respective wells Fig. 2: Measurement of zone of inhibition in millimeters










