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A b s t r ac t
Aim and objective: This study aimed to evaluate the impact of coronal sealing ability of three temporary restorative materials called Orafil LC,
Cavit-G, and Coltosol to prevent microleakage.
Materials and methods: Endodontic access cavities were prepared in 60 caries-free human extracted premolars. All 60 extracted teeth were
divided into 3 experimental groups randomly and filled with Orafil LC, Cavit-G, and Coltosol into 4 mm deep cavities. The thermocycling
process was performed and then all 60 teeth were immersed in 10% India ink at 37°C for 1 week. Teeth were sectioned buccolingually and a
stereomicroscope was used to measure dye penetration. Data were analyzed using Fisher’s exact test.
Results: There were significant differences present between Orafil LC, Cavit-G, and Orafil LC–Coltosol groups. The highest and lowest leakage
scores were present in Coltosol and Orafil LC experimental groups, respectively.
Conclusion: Orafil LC showed better sealing ability compared to Cavit-G and Coltosol. The selection of temporary restorative material is very
important for long-term endodontic treatment success.
Clinical significance: The importance of temporary restorative materials should not be ignored by a dental practitioner. Orafil LC showed better
sealing ability compared to other materials.
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Introduction
The main purpose of endodontic treatment is to eliminate infected
and inflamed pulpal tissues and to prevent further entry of oral
microorganisms. For the successful endodontic treatment, sealing
ability of temporary restorative material is a key parameter.1
Temporary restorative materials are used as a temporary filling
material and it replaces the lost tooth structure temporarily until
the permanent restoration is carried out. 2 To prevent access to
the cavity, ideal temporary restorative materials should have an
adequate sealing capacity for successful endodontic treatment.
Therefore, the contamination of the whole root canal system can be
prevented from the oral cavity; and the dislodgement of therapeutic
agents inserted in the pulp chamber can also be prevented. 3
Temporary restorative materials are used to insulate the pulpal
tissues and it also maintains the healthy periodontal relationship. 2
Due to the lack of adhesion of restorative materials, a small space
is always present between the restoration and cavity walls which
results in the passage of saliva and salivary fluids. Microleakage
occurs due to the gap formation and this formation allows the
undetectable passage of bacteria, fluids, molecules, or ions.4
A good coronal restorative material is considered effective
when it has certain properties such as good sealing at the cement
tooth junction (against marginal infiltration), good sealing of the
cement itself (against porosity), good sealing at tooth margins, good
resistance to abrasion and compression, easy to insert and remove,
should have good compatibility with intracanal medicament, and
it should provide good esthetic.5
There are various types of temporary restorative materials
present with dif ferent setting times, compositions, and
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microstructures. Coltosol is a non-eugenol temporary filling
material that is zinc oxide-based single-component cement. The
hardening property of Coltosol is due to water absorption which
is correlated with 20% of hygroscopic expansion.6 Cavit-G is a
premixed eugenol free temporary restorative material which is
zinc oxide/zinc sulfate-based cement and it has a high coefficient
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Sealing Ability of Restorative Materials
of linear expansion which results from water sorption. Orafil LC is
a recently introduced material which is urethane dimethacrylatebased light-cured temporary material which is easy to place and
remove from the access cavities. 3 Different temporary materials
have been used as provisional restoration in dentistry, but studies
of their sealing ability have shown contradictory results.4
The aim of this in vitro study was to compare the sealing ability
of three different temporary restorative materials namely Coltosol,
Cavit-G, and Orafil LC by dye penetration method.

M at e r ia l s

and

M e t h o d s

This in vitro study was conducted in private clinic of Ahmedabad,
India. A total of 60 caries-free intact human premolars extracted
due to orthodontic or periodontal purpose were selected for this
study and then the teeth were immersed in 10% formalin after
extraction. After 5 days, the surfaces were cleaned using a scaler
and afterward teeth were washed and stored in saline until the
study was performed.
Standardized coronal access cavities of 4 × 4 mm were prepared
by the same operator. High speed diamond shaped fissure bur was
used to prepare the cavity and the contents of the pulp chamber
were removed with the help of excavator. A cotton pellet was placed
in the coronal portion of pulp cavity. Minimum 4 mm coronal space
was left to accommodate the temporary restorative material. For
measurement of the depth of the opening, a periodontal probe was
used. The teeth were randomly divided into three experimental
groups of 20 premolar teeth each. Three temporary restorative
material groups were taken in this study:
•
•
•

Orafil LC (Prevest DenPro Limited, Jammu, India) was placed into
the cavities, condensed, and for 40 seconds it was light-cured.
Scalpel was used for the removal of extra material.
Cavit-G (3M ESPE, Minnesota, USA) was placed and condensed
using a wet cotton pellet.
Coltosol (Coltene, Altstätten, Switzerland) was placed according
to the manufacturer’s instructions.

To ensure complete setting of the temporary restorative filling
materials, samples were stored at 37°C for a day. The thermal
cycling process was performed for 500 cycles at 5°C and 55°C with
a dwell time of 30 seconds in each bath. After that, samples were
air-dried and covered with two layers of nail varnish after that they
were allowed to dry for 30 minutes after each application. For the
prevention of dye, leakage apex was sealed with sticky wax. All the
samples were placed in 10% India Ink at 37°C and 100% humidity
for 7 days in an incubator. Afterward, samples were removed from
India ink solution, washed under tap water, and dried by exposure
to the air. Wax layer and nail varnish were removed with scalpel.
Using a diamond disc, tooth were sectioned buccolingually. The
specimens were viewed to evaluate the degree of leakage and
then analyzed under a stereomicroscope with 10× magnification.
Measurements were carried out based on a 5-point scale to
evaluate the dye penetration.
As per Radhika et al. method scoring was performed.7

0 = No dye penetration.
1 = Dye penetration limited to the outer half of the axial wall.
2 = Dye penetration limited to the inner half of the axial wall.
3 = Dye penetration reach the pulpal wall.
4 = Dye penetration beyond the pulpal wall.
Data analysis was done using Fisher’s exact test p < 0.05.

R e s u lts
Table 1 depicts dye penetration score obtained in three different
restorative materials based on the 5-point scale method.
Table 2 and Figure 1 depict mean values of three materials, i.e.,
Orafil LC with 0.8 mm, Cavit-G with 2.05 mm, and Coltosol with 2.35
mm, respectively. Orafil LC showed the lowest mean value of 0.8
mm and Colotosol showed highest mean value of 2.35 mm.
Table 3 depicts that a statistically significant difference was
present between Orafil LC and Cavit-G (p = 0.046) and between
Coltosol and Orafil LC (p = 0.008). The p value < 0.05 indicates that
the difference between the groups were statistically significant.
However, there was no significant difference present between
Cavit-G and Coltosol (p = 0.937).
Results showed that Orafil LC had better sealing ability followed
by Cavit-G and Coltosol.

D i s c u s s i o n
Tight sealing of temporary restorative material is very important for
the success of endodontic therapy.1 Temporary restoration can be
defined as a restoration placed within an endodontic cavity that has
been cut through an interim restoration or tooth structure. These
materials also prevent the dislodgement of the medicament placed
in the coronal pulp chamber and the radicular root canal system.7
Different methods have been used to evaluate the microleakage
of the temporary restorative materials, which includes radioisotopes,
bacterial penetration model, dye penetration and glucose
penetration model, etc. Out of all dye, penetration is one of the
most commonly used methods for the assessment of microleakage
of the temporary restorative material. In dye penetration, various
dyes can be used, e.g., black India ink, methylene blue, and eosin.8
It is a simple and easy method to measure the microleakage. In this
study, India ink black dye was used because by simple diffusion
small particles of ink can be easily penetrated.9
A thermocycling procedure was performed to simulate intraoral
conditions. The temperature range used in thermocycling was 5°C
and 50°C.
In the present study, Cavit-G and Coltosol were compared with
newly introduced temporary restorative material called Orafil LC. All
these experimental groups demonstrated some amount of leakage
within the material.
Coltosol and Cavit-G showed significantly higher marginal
leakage compared to Orafil LC because of their poor sealing ability.
Disadvantage of Cavit-G is its slow setting time whereas in Orafil LC
setting process is initiated by exposure to a visible light source. Orafil
LC is a durable light curing restorative material which can be cured
up to 4 mm. Advantages of Orafil LC are many such as it is ready to

Table 1: Dye penetration score and measurements of sealing effectiveness of three restorative materials
Group/dye score
Orafil LC
Cavit-G
Coltosol
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0
11
3
2

1
5
4
3

2
2
5
6
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3
1
5
4

4
1
3
5

Total
20
20
20

Sealing Ability of Restorative Materials
Table 2: Mean and SD values of three materials
Group
Orafil LC
Cavit-G
Coltosol

N
20
20
20

Mean
0.8
2.05
2.35

SD values
1.1517
1.3169
1.3089

Kazemi et al. showed that Cavit is better temporary restorative
material when compared with IRM and Tempit.15
Chadgal et al. evaluated the coronal sealing ability of three
temporary restorative materials Cavit-G, Orafil LC, and IRM. From
his study, he concluded that Orafil LC showed significantly lowered
dye leakage. The result of his study supports the result of the
present study.1
A study conducted by Prabhakar et al. compared sealing
properties of Cavit G, IRM, and GC cavitation and concluded that
dye penetration was highest in Cavit G.16
Jensen et al. concluded that few important variables that might
impact on the treatment outcome are: water absorption, expansion,
and setting reactions of the materials, whether the materials are
hand mixed, premixed, or supplied in capsules, and possible
interaction between the different materials used.17

L imi tat i o n s

of this

S t u dy

Coronal sealing ability of temporary restorative materials may
be attributed to the changes found in the oral cavity such as
temperature, diet, and salivary flow changes.

C o n c lu s i o n
Fig. 1: Mean and SD values of three materials
Table 3: Statistic data of dye coronal microleakage of the three different
experimental materials
Orafil LC–Cavit-G
Cavit-G–Coltosol
Coltosol Orafil LC

p value
0.0465
0.9379
0.00836

use, it provides tight margins, easy to place, and can be removed
easily in one shot without any damage to the tooth preparations.
One of the major advantages of Orafil LC is that it is eugenol free
and it has no negative impact on composite bond strength. 3
After Orafil LC, Cavit-G was the second-best material observed
in this study. Cavit-G is a premixed temporary restorative material
which is having high linear expansion during setting.4
Coltosol is non-eugenol, zinc oxide-based self-setting
hydroscopic cement which expands when in contact with
moisture and hardens by water sorption. This provides good
adaptation between the cavity walls and temporary restorative
material.10,11 Some authors claimed that expansion of hydroscopic
restorative materials leads to poor adaptation.10,12 In this study,
the sealing ability of Coltosol was poor when compared to Cavit-G
and Orafil LC.
Shahi et al. compared the sealing capacity of Coltosol with three
of the materials called Zonalin, Zamherir, and IRM he concluded that
Coltosol and IRM had the greatest microleakage than the Zonalin
and Zamherir.9 The findings of this study support the result of the
current study.
Another study conducted by Kuzekanani and Lotfi was similar to
the present study which showed Coltosol had higher microleakage
than Cavit.13
Udayakumar et al. concluded that good sealing properties were
seen in Coltosol-F and Cavit groups. This result does not support
the result of the present study.14

The finding of this in vitro study suggest that Orafil LC have low
microleakage when compared with Cavit-G and Coltosol. Coronal
sealing ability of material is an important key factor for successful
endodontic treatment. Hence, the importance of temporary
restorative materials should not be neglected and undervalued.
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