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1. Introduction 

Teeth that had endodontic treatment are more 
brittle and fragile than healthy teeth and 
resistance of these teeth to vertical load are 
reduced [1]. Therefore, root canal filling materials 
are used to support the remaining tooth structure 
[1]-[2]. 

The endodontic sealer is used to adapt and 
accommodate the spaces between the gutta 
percha cones and the canal walls [3]. Endodontic 
sealer also acts as a lubricant of the gutta percha 

to facilitate its place¬ment into the canal [4]. Root 
canal sealer also fills in lateral canals and grooves 
that gutta-percha cannot fill them, also increasing 
its peripheral adjustment to the canal dentin [1]-
[3]-[5].   

The most recent type of sealer is now available is 
the bio ceramic-based endodontic sealer. There 
have been many different types of sealers utilized 
with various chemical compositions. [6]-[7]. 
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A B S T R A C T 
 

Objective: This research set out to compare the ability of roots obturated with two 
different kinds of endodontic sealers.; Endo sequence bio ceramic and Gutta Flow 
silicon-based sealers to withstand vertical force. Methods: Thirty teeth with just one 
root were prepared and separated into 3 groups (n=10). Group I filled the root canals 
with protaper guttapercha\ Endo sequence bio ceramic sealer, group II filled the root 
canals with protaper guttapercha \Gutta Flow bioseal sealer: group III (control) canals 
were prepared only and left without obturation. The withstand of roots to break was 
assessed with a universal testing device by measuring the greatest load in Newtons 
used to break each root. ANOVA test was utilized to make a data analysis, then Tukey 
test was utilized to decide the significance value at (P≤0.05). Results: Endo sequence 
bio ceramic sealer group exhibited slightly better but not significant withstand to 
fracture than Gutta Flow sealer and control groups. while experimental and control 
groups did not show any statistically significant differences. Conclusion: protaper 
gutta percha / Endo sequence bio ceramic sealer reinforces the root canal more than 
protaper guttapercha /Gutta Flow sealer. 
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The Endo sequence bio ceramic sealer is a 
premixed ready pasty cement. it, s benefits are 
capacity to generate hydroxyapatite as the setting 
phases progress and generate a strong attachment 
between canal dentin and the bio ceramic sealer 
[1]-[3]-[7]. 

GuttaFlow is silicon based, chemical-cured, highly 
flow gutta-percha sealer, consist of gutta-percha 
particles, poly-dimethyl-siloxane, and Nano-silver 
particles.[8],[9] 

The aim of this research was the comparison of 
break withstand of root canal sealed with 2 kinds 
of sealers, Endosequence bio ceramic sealer and 
Gutta Flow sealer with protaper gutta percha. 

2. Material and methods 

Thirty teeth with just one root were decoronated 
at the cemento-enamel junction to provide 
standardized root lengths of 14 millimeters using 
a diamond cutting disc. We omitted teeth having 
internal or external root resorption, calcifications, 
fractures and teeth with incompletely devel-oped 
apices. Rotary System Protaper Next (Dentsply, 
Maillefer, Switzerland) was used to prepare each 
root canal as directed by the manufacturer at 
5N\Cm torque and a 400 RPM speed. Protaper 
next X1 file was glided down 3mm shorter than 
canal’s entire working length, then the file was 
taken out of the canal and reinsertion was 
continued until the entire working length was 
obtained followed by protaper next X2 file which 
introduced into the canal using the similar 
approach as protaper next X1file (10). 2 mL of 
sodium hypochlorite solution (NaOCl) at 5.25 
percent was used to irrigate the canals followed 
by 2ml of 17 percent of (EDTA) between both file 
size. Manual file size 15 was used to reopen the 
canal orifices occluded by debris. After the canal 
preparation was finished, any irrigation solution 
remnants were eliminated by washing the canals 

with 2 ml of distilled water.  X2 taper paper point 
(Dentsply, Mailefer, Switzerland) was utilized to 
dry the canals. 

Then roots will be separated into three groups 
(n=10): 

Group I:   root canals filled with Endo sequence 
bioc-eramic sealer (BRASSELER, USA) and 
protaper guttaper-cha (Dentsply, Mailefer, 
Switzerland) inserted in to the canals using single 
cone obturation technique. 

Group II: root canals filled with Gutta flow bio 
seal, (Coltène/Whaledent, Germany) and protaper 
gutta-percha (Dentsply, Mailefer, Switzerland) 
inserted in to the canals using single cone 
obturation technique. 

Group III: control group the roots instrumented 
and left without obturation. 

After that samples stored at 37oC for one day to 
allow complete set of sealers. Then 5mm of the 
roots embedded in cold cure acrylic resin in 
plastic rings. After setting of acrylic resin the 
samples fixed on universal testing device and 
subjected to vertical load by Instron Corp at speed 
(1mm\min) [11],[12], until breakage happened and 
the greatest load required to break each root was 
noted. The load was measured and expressed in 
Newtons unite. 

3. Results 

Descriptive statistic (mean and SD) of fracture 
resistance of the tested groups revealed that the 
roots that had been sealed with Endo sequence bio 
ceramic sealer had highest mean value of fracture 
resistance than Gutta flow bioseal sealer and 
control groups. (ANOVA) one way analysis of 
variance and Tukey’s test revealed no significant 
value differences of fracture resistance in between 
groups (p>0.05). 
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Table (1) descriptive statistic and p value > 0.05 not significant 

Groups    Mean   SD   F P value 

bioceramic 

 

319.9425 

 

7.16295 2.745 .096 

Gutta flow 

 

233.3985 

 

111.67959   

 control 

 

227.3347 

 

1.41421   

 

4. Discussion 

Mechanical root canal preparation weakens the 
tooth and make it more prone to fracture [13],[14]. 
Elimination of smear layer and opening of the 
tubular dentin of the root by various root canal 
irrigation allowing entrance of sealers into tubular 
dentin that led to increase the bond of sealers and 
strengthen the roots. Endodontic filling materials 
must have the capacity to strengthen the tooth 
structure and improve its resistance to fracture 
against the load of mastication [7]-[15]. 

Different root canal sealers have been made and 
devel-oped to strengthen the endodontic treated 
teeth [14]. (Endo sequence bio ceramic sealer) is 
one of the endodontic sealers that distinguished 
by its antimicrobial effectiveness, basic PH, and 
biocompatibility [15]. 

In this study group I which obturated with 
bioceramic sealer showed the greatest fracture 
resistance, this could be due to the fact that 
bioceramic sealer have a nano particle that could 
flow into the root canal discrepancies and infil-
trate into the tubules of root dentin to form a 
mono block [13]-[15]-[16]. In the other hand 
bioceramic sealer have the ability for self-
adhesion and chemical bond with the dentin of the 
root canal that led to making of hydroxyapatite 
after setting of the sealer [17]-[18]. 

In group II in which the canals sealed off with 
Gutta flow sealer showed lower fracture 
resistance than those obturated with bio ceramic 
sealer. Gutta flow is highly flowable sealer that 

enter the root canal system and seal the space 
between the canal wall and the gutta-percha. [19] 
In addition, Guttaflow bioseal have a characteristic 
feature of expansion about (0.2%) after setting 
resulted in excellent sealing ability.[20],[21] 

Mohammed and Al-Zaka revealed that root canal 
treated teeth might have the same strength as 
untreated teeth when bio ceramic-based sealers 
and gutta percha cones were utilized [22]. 

Zhang et al. revealed that sealant molecules 
spreading along the dentinal tubules causes a bio 
ceramic mechanical interlocking bond. [23]. Han 
and Okiji stated that collagen fibers are denatured 
and a mineral infiltration zone is created when the 
mineral component of the bio ceramic sealer 
permeates into the inter tubular dentine [24]. 
Phukan et al suggested that in the mineral 
infiltration zone, phosphate partially reacts with 
calcium silicate hydrogel and calcium hydroxide to 
generate hydroxyapatite. [25]. 

5. Conclusion 

This research conclusion was the break resistance 
of teeth undergone endodontic treatment 
depending on the kind of sealer used. 
Endosequence bioceramic sealer show more 
fracture resistance than Gutta flow bioseal sealer. 
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