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INFORMATION ABSTRACT

Background: The goal of the endodontic treatment is to achieve a fluid-tight
impervious seal to prevent the ingress of bacteria and the occurrence of any
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pathology in future. The endodontic sealer plays a crucial role in obtaining the

Received 20 July 2020 hermetic seal by filling all the spaces and by binding to the root dentin and to the
core obturating material, which is usually gutta-percha.
Accepted 19 August 2020 Aim: This study aimed to compare the push-out bond strength of Endosequence

BC sealer with bioceramic coated and non-bioceramic coated gutta-percha.
Materials and methods: A total of 36 extracted human maxillary central

Available online incisors were decoronated to standardize the root length of 15mm. Working
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length was determined and Biomechanical preparation for all the samples was

done with a Mtwo (VDW Company) rotary file till 40/.06. Samples wererandomly
divided into three groups containing 12 teeth in each group based on the
obturation procedure, namely Group 1: Endosequence BC sealer along with
Endosequence bioceramic coated gutta-percha (n=12), Group 2: Endosequence

BC sealer along with normal gutta-percha (n=12), Group 3: AH Plus sealer along
KEYWORDS with normal gutta-percha. All the samples were obturated using single cone
technique. The specimens were sectioned orthogonally at middle third to obtain

three sections of 1mm thick. All the samples were subjected to the push-out
AH Plus sealer bond strength test with the universal testing machine. The data were subjected
Endosequence BC sealer to one-way Analysis of Variance (ANOVA) followed by post hoc analysis.

Results: Samples obturated with Endosequence BC sealer with Endosequence
Bioceramic coated GP bioceramic coated gutta-percha showed the maximum push-out bond strength

followed by Group 3 and Group 2. One-way Anova showed significant differ-
Push-out test ences (p=0.021) among the groups. In posthoc analysis, the specimens from
Bond strength group 1 exhibited significant differences (p=0.016) with the group 2 specimens.

Conclusion: The push-out bond strength of Endosequence Bioceramic sealer

with Endosequence Bioceramic coated gutta-percha was significantly higher

than that of Endosequence Bioceramic sealer with normal gutta-percha and AH

Plus sealer with normal gutta-percha.

1. Introduction

The sound philosophy of endodontic therapy is to maintain a tooth in function in
the dental arch following pulp pathology and sequelae, ideally in a way that is
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thorough and efficient. The success of endodontic
therapy depends on thorough debridement of the root
canal system, elimination of pathogenic organisms by
establishing a fluid impervious seal. Gutta-percha is a
commonly used obturating material. Gutta-percha
does not bond to root dentin; hence, it is used in
conjunction with a root canal sealer [1]. Traditionally,
Zinc oxide Eugenol (ZoE) based materials are used as
root canal sealers. However, they have some inherent
drawbacks, including their inability to strengthen the
root, as it does not adhere to dentin, microleakage,
and the solubility of sealer. These shortcomings of ZoE
sealants make their prognosis dilemmatic and
unassured [2,3]. Hence, newer endodontic sealers are
constantly being developed to provide enhanced

properties.

AH Plus is an epoxy-resin based sealer, that is
considered as the gold standard because of its physical
properties [2]. The ability of this sealer to flow and its
long-term polymerization time makes this sealer to
penetrate deeper into the dentinal tubules and form
strong mechanical interlocking between dentin and

sealer.

Endosequence BC sealer is a recently introduced
sealer, composed of zirconium oxide, calcium silicates,
calcium phosphate monobasic, calcium hydroxide, and
various filling and thickening agents. It is available in a
premixed calibrated syringe with intracanal tips. As a
hydrophilic sealer, it utilizes moisture within the canal
to complete the setting reaction, and it does not shrink
on setting [4]. Endosequence BC gutta-percha points
are the latest innovative materials introduced into the
field of dentistry [5]. Unlike the traditional GP points,
these are subjected to a patented process of impreg-
nating and coating each cone with bioceramic nano-
particles; they bond with the bioceramic particles in
BC sealer to form a true gap-free seal. However, there
is no adequate literature available on the bond
strength of these sealant materials with the obturating
materials. Therefore, this in vitro study was designed
to compare the push-out bond strength of Endose-
quence BC sealer with bioceramic coated gutta-percha
and non-bioceramic coated gutta-percha using the
universal testing machine.

2. Materials and methods

A total of 36 specimens, which comprises 12 speci-
mens in each group were used in this study, and it was

confirmed using the G power software at a 95% confi-
dence interval.

2.1 Preparation and obturation of root canals

A total of 36 extracted human maxillary central
incisors were collected from the Department of Oral
and Maxillofacial Surgery, Vishnu Dental College,
Bhimavaram, Andhra Pradesh, India. The maxillary
central incisors with a single root and single canal
were included in the study. The teeth with calcified
canals, cracks or fractures, developmentdefects, multiple
canals, root caries, and endodontically treated teeth
were excluded. For standardization, all the samples
were decoronated to a length of 15mm by using a
double-faced diamond disc (KG Sorensen, Barueri, SP,
Brazil). Pulpal tissue extirpation was done, and the
working length was determined. Biomechanical prepa-
ration for all the samples was done in crown-down
motion using Mtwo rotary nickel-titanium files (VDW,
Munich, Germany) till 40/.06 size. Canals were irrigat-
ed between the use of files with 5ml of 3% Sodium
hypochlorite (Prime dental PVT LTD., India). All canals
were irrigated with 3ml of 17% ethylene di amine tet-
ra acetic acid (DESmear, Anabond Stedman pharma
research, India) to remove the smear layer. Final rinse
performed by using 5 mL of distilled water to remove
any remaining irrigating solution. All the irrigation
procedure was followed using a side vented needle
placed 1mm short of the apical foramen. The canals
were dried with sterile absorbent paper points (Prime
Dental PVT LTD., India.) after irrigation. All intracanal
procedures were done by a single operator to elimi-
nate inter-operator variability.

Teeth were then randomly divided into three experi-
mental groups using computer-generated sequence
allocation, consisting of 12 teeth each (n=12) based on
the obturation procedure.

In Group 1, EndoSequence BC sealer (Brasseler, Savan-
nah, GA, USA) syringe was inserted into coronal one
third and gently dispensed a small amount of sealer
into the canal by compressing the plunger of the
syringe. Then by using a 15 hand file canal walls are
lightly coated with the existing sealer in the canal. All
the samples were obturated using single cone obtura-
tion technique with ISO number 40/.06 Endosequence
BC master cone GP coated with sealer.

The procedure was the same in Group 2 as that of
Group 1, but normal 40/.06 master cone GP was used
for obturation instead of bioceramic GP.
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In Group 3, AH Plus (Dentsply, Maillefer, Ballaigues,
Switzerland) sealer is manipulated according to the
manufacturer’s instructions and is coated to canal
walls using lentulospiral. Then all the samples were
obturated using single cone obturation technique with
ISO number 40/0.06 normal master cone GP. All the
samples were coronally sealed using GIC type II (GC,
Tokyo, Japan) and stored in distilled water for seven
days to ensure complete setting of the sealers.

2.2 Sample preparation for evaluation of bond
strength

Three 1 mm thick horizontal sections were prepared
with the double-sided diamond disc under Continuous
water-cooling from the middle third of each sample
from all the groups.

2.3 Evaluation of bond strength

A suitable plunger, with 0.8 mm diameter, wasselected
such that the plunger did not contact surrounding
dentinal walls when it was placed on the centre of the
core material. The specimen was mounted on a
universal testing machine (INSTRON-8801, Norwood,
MA, USA). The load was applied at a crosshead speed
of 0.5 mm/min in an apico-coronal direction to avoid
any interference caused by root canal taper. At the
time of dislodgement, the strength was recorded in
megapascals (MPa) for each specimen.

The obtained data were analyzed using the statistical
package for the social sciences IBM SPSS Statistics ver-
sion 22.0 software, USA, and One-way Analysis of Vari-
ance test followed by posthoc analysis were carried
out.

3.Results

The mean push-out bond strength (MPa) and standard
deviations (SD) of segments of all the three groups are
given in table 1. Group 1 samples showed the maxi-
mum push-out bond strength, and Group 2 samples
exhibited the least bond strength.. One-way ANOVA
test exhibited significant differences (p=0.021) among
the groups. Posthoc analysis showed significant
differences (p=0.016) between group 1 and group 2
specimens (Table 2) whereas group 3 specimens did
not show significant differences with both the group 1

and group 2 specimens.

4. Discussion

Adherence of sealer to the root canal walls and GP are
desirable properties for good, long term results [6,7].
Some of the physico-mechanical properties of sealers
are specified in international standards such as EN-ISO
6876:2001, but they exclude certain properties such as
adhesion to the canal wall [8]. Hence in the present
study, the universal testing machine was used to
compare the push-out bond strength of Endosequence
BC sealer with bioceramic coated gutta-percha and
non-bioceramic coated gutta-percha.

In the present study, Endosequence BC sealant material
along with Endosequence bioceramic coated gutta-
percha (group 1) showed the maximum push-out bond
strength compared to the other two groups. The reason
for superior bond strength in group 1 specimens can
be attributed to the bonding between Bioceramic par-
ticles found in BC sealer and the Bioceramic particles

Table 1: Mean push-out bond strength (MPa) and standard deviations of segments

of all the 3 groups (One-way ANOVA).

Groups Mean Standard Deviation = Standard Error Significance
1 3.8974 1.01620 0.16937
2 3.1456 1.19057 0.19843 0.021*
3 3.4286 1.10314 0.18386

Groups Mean Difference
1 2 0.73389
3 0.45083
2 3 0.28306

Standard Error Significance
0.26059 0.016"
0.26059 0.199
0.26059 0.525

* Significant differences were observed among the groups.
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in BC points. This bonding forms a true gap-free seal
single cohesive unit called the Monoblock, which is a
[9]. This monoblock
pattern improves the bond strength of the sealer with

primary Monoblock pattern

dentin.

The creation of primary Monoblock in the root canal
system [9,10] reduces the stresses that occur inside
the tooth structure. Due to BC Sealer's ability to
penetrate dentinal tubules and interact with dentine
moisture, optimum dimensional stability and the least
amount of shrinkage was obtained [11]. Hydroxyap-
atite is co-precipitated within the calcium silicate
hydrate phase in setting reaction to produce a
composite-like structure, reinforcing the set cement
[12]. Similar to this present study, Kouvas V et al
(1998) [13] also concluded that the innovative Bioc-
eramic-based sealer (Endosequence) might have the
potentiality to strengthen endodontically treated teeth
to a level comparable to that of intact teeth.

In the present study, Group 3 showed better results
than Group 2. The higher bond strength obtained with
Group 3 compared to Group 2. It can be attributed to
its ability to combine with the amino groups that are
exposed in collagen and form strong covalent bonds
between the resin and collagen upon the opening of
the epoxide ring [10,14]. The low bond strength value
of Group 3 compared to Group 1 can be attributed to
the fact that NaOCI despite its disinfectant properties,
being a deproteinizing agent, it can degenerate dentin
by collagen dissolution, affecting the resin sealer
penetration and hindering the formation of a
consistent hybrid layer. Furthermore, NaOCI breaks
down into sodium chloride and oxygen that interfere
with resin sealer (AH Plus) polymerization, causing
strong inhibition at the sealer-dentin interface and
hence decreasing the bond strength [15]. The results
are in accordance with a study in which the bond
strength of two sealants was compared with respect to
the presence or absence of the smear layer. The
adhesion strength of the BC-Sealer was superior to
that of the AH-Plus without smear layer [16].

Group 2 showed the least bond strength values com-
pared to other groups. In group 3, even though NaOCI
decreased the push-out bond strength values of AH
Plus sealer, it had more bond strength value than the
Group 2. The reason for this lower Push-out bond
strength in group 2 can be attributed to the poor bond-
ing efficacy of the Endosequence BC sealer with the

normal gutta-percha cones [17]. The results are in
accordance with various studies [18,19] in which AH
Plus showed greater bond strength as it is less soluble
and epoxy resin component of AH Plus after water
sorption may also have increased its resistance against
dislodgement.

5. Conclusion

From this study, it can be concluded that the push-out
bond strength of Endosequence Bioceramic sealer with
Endosequence Bioceramic coated gutta-percha was
significantly higher than that of Endosequence
Bioceramic sealer with normal gutta-percha and AH
Plus sealer with normal gutta-percha.

However, further in-vitro and in-vivo studies with a
larger sample and the teeth with more complex anato-
mies are required to validate its clinical efficacy and
applications.
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