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ABSTRACT

 It can be difficult to select the appropriate dental material for a particular therapeutic task. Many 
dental materials are advertised as being fresh and improved while criticizing the drawbacks of com-
peting goods. The history and proven clinical performance of the materials in any material category, 
however, might occasionally serve as the deciding factor in choosing when there are numerous possi-
bilities available. Since the invention of root canal sealers in the early 20th century, numerous root 
canal sealers have been created to better meet those requirements. One of the bioceramics, bioactive 
glass, has recently focus on the study of biocompatible biomaterials for endodontics. As a result, we 
developed an injectable bioactive glass-based root canal sealant and form of data pertaining to its 
physicochemical characteristics. Total 30 permanent single rooted rabbit incisors were used in this 
study. After gained access the canal and prepared with standard protocol, canal was obturated with 
CS BAG sealer(n=10), Total Fill BC Sealer(n=10) and Indigenous BAG sealer(n=10) sealers. The 
results of the present study revealed that sealers would probably favor bioactivity and would be ex-
pected to interact with the dentin. Within the limitation of the study we concluded that CS BAG sealer 
showed superior POBS than Indigenous bioactive glass sealer and Total Fill BC Sealer. On the basis 
of this data it can be concluded that CS BAG sealer has high resistance to dislodgement in general. 
Compared to all the sealers used in this study CS BAG showed superior marginal adaptation and 
TotalFill showed poor adaptation.
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INTRODUCTION

 One of the most prevalent disorders in endodontics 

is apical periodontitis.1 It is frequently accompanied 
with periradicular bone changes that can be seen 
on periapical X-rays.2 In the modern practice of end-
odontics, the management of apical periodontitis has 
long been a key task. The failure has been linked to 
non-hermetic root canal filling, and research has shown 
a success rate of up to 87%.3 Interesting properties 
to improve the outcome of root canal therapy include 
sealing ability and bioactivity.4 Apical periodontitis 
is intended to be treated and prevented by root canal 
therapy.5 Complete bacterial clearances from the canal 
is necessary for achieving this goal, as is the selection 
of the filling material.6 There have been no substantial 
developments in dentistry since the advent of gutta-per-
cha as a root canal filling material in the middle of the 
19th century, with the exception of the development of 
silver cones.7 The chemical and physical characteristics 
of the sealer have received more attention in root ca-
nal filling material advancements.8 By filling the area 
between the gutta-percha (GP) and dentinal wall, root 
canal sealers are utilized to get around the drawbacks 
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of gutta-percha (GP) cones and obturation methods.9 
In order to prevent bacteria from reentering the canal 
and to inactivate bacteria that have already entered 
the channel following root canal obturation, root canal 
sealers with higher sealing ability and antibacterial 
activity would be clinically advantageous.10 The root 
canal system is sealed up with root canal sealers, which 
also fix imperfections in the prepared channel and 
encase any leftover bacteria. A root canal sealer must 
have the necessary physical, chemical, and biological 
characteristics.11 Excellent sealing ability, slow setting 
time, insolubility, dimensional stability and biocompat-
ibility, according to Ogura et al., are necessary for the 
perfect root canal sealer. 12 A variety of root canal sealers 
have been created since the first ones were created in 
the early 20th century to better fulfil those needs.13, 14 
One of the bioceramics, bioactive glass, has recently 
focus on the study of biocompatible biomaterials for 
endodontics. As a result, we developed an injectable 
bioactive glass-based root canal sealant and form of 
data pertaining to its physicochemical characteristics.

MATERIAL AND METHODS

 This Experimental study was conducted in the 
department of Science of Dental Material Department, 
Hamdard University from 1st February 2021 to 31st 
October 2021 after approval of institutional review 
board. The total duration of the study was 9 months 
after the approval from Ethical committee. The total 
sample size calculated was 26 which rounded up to 
30. The sampling was done by purposive sampling 
method. The sample size was calculated by Openepi 
software version 3. Mean of group 1 was 3.52(±1.41) 
and group 2 was 2.31(±1.31) with confidence interval 
95% and power of the study was 80%. Total 30 perma-
nent single rooted rabbit incisors were extracted and 
stored according to ISO/TS 11405.Following standard 
protocol access of the root canal was prepared. Access 
of the root canal was gained with high speed rotary 
diamond cutting bur and canal was endodontically 
instrumented under air and water coolant manually 
until working length achieved. The barbed broaches of 
suitable size were used to remove the pulpal tissues. 
Each tooth was bisected at Cemento Enamel Junction 
horizontally using sectioning disc (Noritake Dental 
Supply Co. LTD) in straight slow speed hand piece. 
Once the orifice gained access canal was prepared by 
crown down technique. X-Smart Protaper system (NiTi) 
was used to prepare as per manufacturer instruction 
in following sequence S1, SX, S1, S2, F1 & F2 consec-
utively. The canal was obturated by using single cone 
technique with ISO standardized Protaper F2 Gutta 
percha along with CS BAG sealer(n=10), Total Fill BC 
Sealer(n=10) and Indigenous BAG sealer(n=10) sealers. 
These sealers were placed into prepared canal according 
to manufacturer’s instruction. The tip of match taper 

cone was coated into the sealer and placed slowly in up 
and down motion until it reached full working length. 
The coronal access of the master cone was precut to 
the coronal orifice with a predetermined length. Every 
root which were stored in distilled water for a period 
of (1 week, 4weeks and 8weeks) were evaluated for 
bond strength testing. Roots which were obturated 
horizontally sectioned into 1.0+0.2mm thick slices in 
middle third using (Micracut 125) low speed precision 
cutter. Digital caliper was used to measure the thick-
ness of each slice The slices of the roots were secured 
with an acrylic block made by metal framework with 
dimensions of 1.5mm x 1.5mm centrally hollow to allow 
easy movement of plunger. Using Universal Testing 
Machine; (MODEL 4301, INSTRON Lloyd Instrument 
Ltd. Fareham, UK) was used to evaluate the bonding 
strength.

Push out bond strength i.e. (MPA) = maximum load N/

Adhesion area of root filling mm2

(Adhesion) calculated by: area = (Dc+Da2).h

Where = 3.14 , Dc and Da are the root canal inner di-
ameters of coronal and apical portion and h is thickness 
of specimen and were measured in mm.

Analysis of Failure Mode: 

Failure modes were analyzed by examining each 
deboned specimen under stereo microscope (Motic 
Hong Kong) (stereo microscope with image analyze 
software, microscope, NED University, Karachi) at 
20x magnification.

Adhesive Failure: If filling material was completely 
separated from dentine, adhesive failure occurs in 
between dentine and sealer interface.

Cohesive Failure: It was in between sealer and core 
materials.

Mixed Failure: It was a mixture of two types of failure.

SPSS Version 23 was used to analyzed the data. ANO-
VA test was used to find the mean difference between 
the experimental groups. P value ≤ 0.05 was taken as 
significant. Failure mode Analysis were expressed in 
percentages.

RESULTS

 The Mean values of all push out bond strength was 
1.82 (± 1.21 - 2.40). As shown in Table 1. Analysis of 
failure mode was express in percentages.

DISCUSSION

 A popular method to assess a sealer’s resistance 
to dislodgment is to investigate the push out bond 
strength (POBS). The interaction of a sealer with root 
dentin is an incredibly crucial aspect for the success of 
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tag-like structures create a weaker bond to the dentin 
by interacting chemically and micromechanically with 
the calcium silicate-based sealant on the root canal 
wall.21 Any root filling material must adhere to the root 
dentin in order to function properly. 5 To assess the 
marginal adaptation to root dentin, the current study 
used three root canal sealers, including TotalFill, CS 
BAG, and Indigenous bioactive sealer. TotalFill had 
inadequate adaptation, but CS BAG demonstrated 
exceptional marginal adaptation when compared to 
all sealers. All sealer types showed greater interfacial 
gaps at the apical level than at the coronal level. This 
finding agreed with findings from other studies.22 The 
difference between the apical and coronal levels may 
be explained by the apical level’s reduced density and 
diameter of dentinal tubules, which leads to less sealer 
penetration.23 The removal of the smear layer at the 
apical third is also challenging and may serve as a 
physical barrier that hindered the sealer’s ability to 
adhere to the root canal dentin.24

CONCLUSION

 Within the limitation of the study we concluded that 
CS BAG sealer showed superior POBS than Indigenous 
bioactive glass sealer and Total Fill BC Sealer. On the 
basis of this data it can be concluded that CS BAG 
sealer has high resistance to dislodgement in general. 
Compared to all the sealers used in this study CS BAG 
showed superior marginal adaptation and TotalFill 
showed poor adaptation.
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TABLE 1: MEAN DIFFERENCE OF OVERALL 
PUSH OUT BOND STRENGTH WITH RESPECT 
TO EXPERIMENTAL GROUPS AND CONTROL

Groups Mean SD p-value
TotalFill 1.71 1.19-1.97 <0.001*

CS BAG 2.58 1.51-2.98

Indigenous Bioactive 
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1.47 1.01-1.89
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Fig 1: Distribution of failure mode between experi-
mental group

endodontic procedures, and within the parameters of 
the POBS inquiry, the bond of the sealer either to the 
root canal wall or to the core material is analysed.15 
Numerous distinct testing techniques have been 
established, despite their widespread use.16, 17 The 
pin diameter to specimen diameter ratio is the most 
important component of the experimental setup.15, 

18 In both studies, a ratio of less than 0.6 was found 
to have an impact on the POBS. A ratio greater than 
0.85 may affect the POBS test, according to Chen et 
al.15; however, Pane et al.18 did not agree. The pin 
diameter for the current investigation was intended 
to fall within this range. The variance in results may 
also be explained by various experimental protocols 
that were established in the past regarding root canal 
preparation (diameter and taper), root canal obturation 
(cold versus warm obturation techniques), the type and 
portion of the tooth, slice thickness, load velocity, and 
other parameters. Recently, it was demanded that the 
push-out test be standardized in order to look at spe-
cific questions relating to the sealer-dentin interface. 
These investigations established the root canal filling 
without using a core substance like gutta-percha.19,20 
In the current study, CS BAG sealer performed Total 
Fill BC Sealer and Indigenous bioactive glass sealer in 
terms of POBS. Based on the data provided, it can be 
said that CS BAG sealer generally has strong resistance 
to dislodgment. The “mineral infiltration zone” and 
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