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Evaluation of the penetration depth of Guttaflow bioseal 

and Bioceramic sealers using scanning electron microscope 

(in vitro study) 

Razawa Kareem Saeed(1)

Background and objective: Three- dimensional obturation of the canal is mandatory in root 
canal treatment to decrease failure rate, the major cause of root canal reinfection after obturation 
is insufficient obturation of the canal which later leads to a periapical lesion and reinfection.This 
study aimed to evaluate the penetration depth of Guttaflow bioseal and Bioceramic sealer. 
Methods: Twenty extracted single-rooted human teeth (mandibular first premolar) were used in 
this study, teeth were decornated leaving 10 mm root length. The chemico-mechanical prepara-
tion of the samples was done by using a protaper universal system till size F1 and then samples 
were divided into 2 groups (n = 10), according to the filling material in the first group Guttaflow 
bioseal used while in the second group Onefil bioceramic sealer used the sealers introduced into 
canals according to manufactures instructions and then obturated with gutta-percha size F1, sin-
gle condensation technique used and finally samples were cross- sectioned at 3 and 7 mm, seal-
ers penetration depth was measured by using scanning electron microscope. 
Result: Independent sample t-test shows that the difference between the penetration depth of 
guttaflow bioseal and bioceramic sealers are non-significant while the ANOVA test shows that 
the difference between the three sections of the root is highly significant for both sealer, coronal 
section shows the best result for Guttaflow bioseal while middle section for Bioceramic shows 
the best result of penetration. 
Conclusion: There are no difference in sealer penetration of both sealers Guttaflow bioseal and 
Onefil bioceramic, while regarding sealer penetration in each sections of root for Guttaflow bi-
oseal in coronal section shows a best penetration, for Onefil bioceramic middle section shows a 
best penetration. 
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INTRODUCTION 
Root canal treatment success depends on 
effective cleaning of canal, irrigation of the 
canal with agood biomechanical prepara-
tion, and achieving an effective apical seal 
of the canal space with obturating materi-
als.1 Inadequate obturation of the canal is 
the main cause of root canal reinfection af-
ter obturation of canal which later leads to 
the periapical lesion and reinfection of ca-
nal, about 58% of root canal failure are 
caused by incomplete obturation of the root 
canal space. 2 
 Insufficient instrumentation of a canal with 
the wrong technique and incomplete obtura-
tion of the canal with inadequate obturating 
material is the major cause of failure.3 Dif-

ferent materials had been used for canal 
obturation like guttapercha, silver points, 
etc. Gutta percha has been considered as the 
gold standard for root canal- filling materi-
als.4 Guttapercha has been considered as the 
best obturating material for canal obturation 
however after the setting of the sealer 
shrinkage of sealer occurs and space is cre-
ated between canal wall and sealer resulting 
in the absence of complete seal and micro-
leakage. 5 When Guttapercha is combined 
with a sealer performs a better sealing abil-
ity. 6,7 There are many types of sealer but 
Guttaflow combines both gutta-percha and 
sealer one of the advantages of Guttaflow is 
it is flowability at room temperature and 
can be used as obturating material and as 
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asealer instead of a solid master cone. Tra-
ditional gutta-percha with sealer did not 
provide a tight seal for that reason anew 
obturating material had been developed to 
overcome this shortage. Guttaflow is com-
posed of sealer with a powder of gutta-
percha particles of size less than 30 μm, 
(polydimethylsiloxane). Guttaflow provides 
a superior tight seal because of its flowabil-
ity and with (0.2%) expansion of material 
during setting providing a better adaptation 
to root dentin walls.8 GuttaFlow bioseal is a 
newly produced silicone-based, cold-filling 
sealer combining both gutta-percha powder 
and bioactive glass. The hydroxyapatite 
crystals are formed by combining bioactive 
glass with gutta-percha the manufacturer 
has reinsured this fact.9 
Bioceramic sealer is one of the most bio-
compatible materials used as a sealer in root 
canal treatment one major advantage of this 
sealer is its biocompatibility it adapts very 
well with surrounding tissues.10 Secondly, 
there is calcium phosphate in the compo-
nent of bioceramic materials which increas-
es the setting properties of bioceramics and 
lead to the formation of a structure that re-
sembles to tooth and bone apatite materials , 
11 thereby increasing the bond between seal-
er and root dentine. However, these 
materi-als cannot easily have removed 
from the canal after its set for purpose of 
retreatment or for post placement is one of 
major disad-vantages of these materials.12 

The success of any endodontic treatment is 
depend on the three dimensional 
obturation of the canal a new material had 
been developed like Gut-taflow bioseal 
and Bioceramic sealer inor-der to obtain 
good and tight seal of canal and to 
increase success rate of treatment.  Aim 
The study aimed to evaluate the 
penetration depth of Guttaflow bioseal and 
Bioceramic sealer. 

Methods 
Twenty extracted single-rooted human 
teeth (mandibular first premolar) with full 
apex, round canals, and straight root no 
(cracks, root caries, or root resorption) 
were used in this study and with one 
apical foramen. At first, the teeth should 
be put in 5.25% sodi-um hypochlorite 
solution for one day and one night to 
clean the teeth from calculus 

and surface deposits. 
In order to achieve a stander length for all 
samples all the teeth were cut at 10 mm 
length by fissure bur with water by using a, 
high speed hanpiece, after that, a size 10 K-
file was inserted in- to canal to establish 
working length till the file was seen at api-
cal foramen and then minimizing 1mm.  
 The chemo-mechanical preparation of ca-
nals was done by using ProTaper universal 
system (X-Smart1, Dentsply, Konstanz, 
Germany), the file was used in continuous 
rotation motion at a speed 350 rpm accord-
ing to manufacturer instructions, and each 
group was shaped with the files reached the 
WL (SX, S1, S2, F1). irrigation of the canal 
was done by using 3mL of 5.25% sodium 
hypochlorite (NaOCl) after each size of the 
instruments. Then the canal was flushed 
with 5 ml of 17% of (EDTA) ethylene dia-
minetetraacetic acid solution to remove 
smear layer and 5mL of 5.25% NaOCl and 
lastly with 10mL distilled water. The sterile 
absorbent paper points were used for drying 
of the canal. 
The samples were randomly sorted into 2 
groups (n = 10) depending on the material 
type used: the 1st group Guttaflow bioseal 
(roeko, COLTENE) were used and the sec-
ond group one- fil bioceramic sealer 
(MEDICLUS CO., LTD) were used in the 
guttaflow bioseal group after removing of 
the protective cap a flexible mixing tip was 
placed. The sealer dispenses on a mixing 
slab after a slight pressure on the plunger 
and then introduced  into the canal by using 
stainless steel k- file (#15), then the master 
cone gutta-percha size F1 was covered with 
sealer and inserted into  a canal after that - a 
hot instrument was used for cutting of gutta
-percha, for the second group the intracanal
tip was used for introducing the sealer into
the canal, first,  the sealer inserted into api-
cal part of the canal and then filling The
other parts of the canal with slow with-
drawn of the tip until the filling of all other
parts of the canal were finished.  Guttaper-
cha size F1 was used for obturaion of the
canals the technique used for obturaion was
single condensation technique. Temporary
restoration was used for the seal of coronal
access and then to allow sealer to set the
samples were stored in 100% humidity at
37˚C for 10 days. 13
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The samples were cut cross-sectionally at 
three and seven mm from the apex using a 
diamond disc and continuous water cooling 
presenting the apical and middle thirds, then 
the distilled water was used for washing of 
sections 5 min and scanning electron micro-
scope (SEM) was used. The data were ana-
lyzed by using a one-way analysis of vari-
ance, t- test and the statistical evaluation 
was performed using SPSS version 25. 
Results 
In this study, an independent sample t- test 
was used to compare the penetration depth 
of guttaflow bioseal and bioceramic sealer. 
The difference between both groups is non-
significant in penetration (P= 0.688> 0.05) 
(Table 1). 
The ANOVA test was used to compare be-
tween the three section of roots (coronal, 
middle and apical) of each group of Gut-
taflow bioseal and bioceramic. The differ-
ence between these three sections of root 
for both groups is highly significant (P= 
0.00 <0,05) as shown in figure 1 and Table 
2. In the meantime, T-test was also used to

compare between each two of these sec-
tions (coronal, middle and apical) within 
the same groups of the Gutta flow bio sea 
and Bioceramic. The difference between 
all compares sections in both groups.  

Table1: Comparison between Guttaflow bioseal and Bioceramic group 
95% Confidence In-
terval for mean 

N Mean Std.Deviation Std.Error Lower 
Bound 

Upper 
Bound 

Sig. 

Guttaflow bioseal 
group 

30 13.980 1.035 0.189 -0.891 0.192 0.688 

Bioceramic group 30 14.329 1.607 0.194 -0.891 0.192 

Figure 1: Simple Bar of Bioceramic, Men of Guttaflowbioseal by sections 
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Table 2: Comparison between three sections of root regarding sealer depth penetration 

 was highly significant (P= 0.00 <0,05) as shown in table 2. 

Group Compare Sections Mean Sig 

Gutta flow bioseal Coronal-Middle 15.09-14.17 .000 

Coronal-Apical 15.09-12.68 .000 

Middle-Apical 14.17-12.68 .000 

Bioceramic Coronal-Middle 13.15-15.65 .000 

Coronal-Apical 13.15-14.20 .000 

Middle-Apical 15.67-14.20 .000 

Figure1: SEM for sealer penetration for A; Guttaflow bioseal coronal section. B; Guttaflow bioseal apical sec-
tion. C; Guttaflow bioseal middle section, D; Bioceramic coronal section. E; Bioceramic apical section. F; Bioc-
eramic middle section. 
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Discussion 
Three-dimensional obturation of canal the 
play an important role in the success of 
root canal treatment, so the success rate of 
endodontic treatment is affected by its 
complete obturation by gutta-percha and 
sealer. After chemicomechanical prepara-
tion of canal micro-organism sometimes 
remain alive in the dentinal tubule for that 
reason three-dimensional obturation of the 
canal is important to prevent bacteria and 
their toxin to pass to the periapical area. 14 
Pulpal degeneration and periapical lesions 
are caused by the bacterial toxin. Thus, a 
good chemicomechanical preparation of 
the canal combined with a 3-dimensional 
obturation method that provides a complete 
obturation of all canal dimensions is indi-
cated.15 many materials have been used for 
the obturation of canals, gutta-percha is 
one of the best material used for obturation 
however not the perfect one, but it includes 
most of Grossman’s criteria. 13 However, 
gutta-percha can be easily displaced under 
force and have a decreased rigidity and low 
adhesiveness all of these considerations as 
a shortage of gattapercha. 16

In this study a universal protaper system 
was used for canal preparation because 
many studies show that the ability of prota-
per system to preserve the anatomy of the 
canal to provide sufficient space for a good 
obturation of canal and to finish the instru-
mentation in a limited time. 17, 18-20 Sodium 
hypochlorite is used for the irrigation of 
canals because sodium hypochlorite is the 
most effective irrigant used for canal clean-
ing because of it is antibacterial property 
removing the dead tissue including the ne-
crotic one and organic part of the smear 
layer. 21 The Scientific Committee Consen-
sus, 22-24 recommends a concentration of 
2.5% to 5.25% of sodium hypochlorite, in 
order to decrease its toxicity without de-
creasing its antibacterial effect. 
GuttaFlow bioseal combined both Gutta-
percha and sealer in one product used as a 
sealer and obturating material. When the 
guttaflow bioseal comes into contact with 
body fluid hydroxylapatite crystals are pro-
duced. hydroxylapatite crystals enhance the 
healing process because   these materials 
are natural components of bone and tooth 
tissue. GuttaFlow possesses good flowabil-

ity and considers as the first flowable, non
-heated gutta-percha with slight expansion
and with no shrinkage, guttaflow bioseal
was recommended by manufacturer to be
used with gutta-percha master cone to
achieve better result.
Bioceramic Endodontic Sealer has the ad-
vantages of MTA (Mineral Trioxide Ag-
gregate) with aperfect canal obturation, bio
- ceramic sealer is biologically biocompat-
ible material as the natural pulp tissue, and
had a good sealing ability in the main ca-
nal and lateral canal.
The MTA- based sealer has an antibacteri-
al and enhances healing and new tissue
formation.; because this sealer is eugenol
and bismuth oxide free so there is no tooth
stain and discoloration.
In this study, guttaflow bioseal and One-
Fil were used One fil which contains a cal-
cium silicate and it is a highly biocompati-
ble material in the root canal environment
despite of it is high sealing performance of
the canal as a bio-ceramic sealer. And it’s
a premixed syringe that has the advantages
of easy insertion into the canal.
In this study single cone obturation this
method has been used because of it is sim-
ple and to save time, extra forces and ef-
fort are required when compared with us-
ing the lateral compaction technique.
However, in single cone technique have
the disadvantages of poor bond strength
and adaptation to root dentine.
In order to provide the ‘monoblock con-
cept’ by attaching the obturating material
to the dentinal walls, 25 thus using sealers
that had a good bond to a dentinal  wall
like bioceramic sealers and comparing it
with guttaflow bioseal the result of this
study reveals that there is non-significant
difference between both type of sealer
both of them have a good sealing ability
and this might be why it has a good flowa-
bility and small particle size for both seal-
er which range between   20–40 µm with a
good biocompatibility of both sealer and
when compared between three sections of
root for both materials (guttaflow bioseal
and bioceramic)there is a significant dif-
ference between the three sections of root
for both of them in Guttaglow coronal sec-
tion shows the best penetration and this
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because the diameter of coronal section is 
greater than the other section as we come 
closer to apical part of the root the diameter 
become smaller and smaller amount of 
sealer will reach the apical area and also 
may be due to complex anatomy with 
smaller diameter and amount of dentinal 
tubule at apical area with presence of 
agreater amount of sclerotic dentine at api-
cal part this result agree with study done by 
Chiara P,etal they found that penetration of 
Guttaflow bioseal  was significantly de-
crease from coronal and middle part of root 
to the apical part of root,26  while for bioc-
eramic the middle section shows the best 
penetration and this is may be due to insuf-
ficient removal of smear layer in apical ar-
ea and this result was disagree with Dasari 
L.etal,they found that the bioceramic root
canal sealer(BioRoot RCS) had abetter
penetration in coronal area than the middle
and apical area.27 In a study done by Hero
M & Niaz H, they found that there is a non
-significant difference between the filling
ability of three sealers (Guttaflow Bioseal,
AH Plus sealer, Endosequence Bioceramic
sealer) used for filling  lateral canals,28 

while Wang Y Found that the bioceramic
sealer (iRoot SP) perform a better penetra-
tion and filling ability when compared to
AH plus regardless technique used for ob-
turation. 29

Conclusion
Within the limitations of this study it con-
cludes that there is no difference in sealer
penetration of both sealers Guttaflow bi-
oseal and Onefil bioceramic, while regard-
ing sealer penetration in each sections of
root for Guttaflow bioseal in coronal sec-
tion shows a best penetration, for Onefil
bioceramic middle section shows a best
penetration.
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