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ABSTRACT 
 

OBJECTIVE: To determine the effect of filled and unfilled sealants on micro-leakage of class V  
composite restoration. 
METHODOLOGY: This in-vitro experimental study was performed at department of dental materials from 
August 2018 to January 2019. Sample selection was performed through non probability convenience 
sampling. Class V cavities were prepared on the buccal surfaces of sixty extracted teeth at the level of 
cemento-enamel junction (CEJ), the coronal margins were facing towards enamel and gingival margins 
were at dentine. Later, cavities were filled with an adhesive system and composite, followed by  
polishing. Samples were randomly divided in to 3 groups according to surface sealants. Twenty teeth in 
each group (Clinpro, GC coat and Control) and preserved in the incubator at 37°C with in airtight  
containers that were filled with 10ml (5%) solution of Methylene blue dye. After 24 hours samples were 
dissected longitudinally in bucco-lingual direction and evaluated under a stereo microscope. The data 
were statistically analyzed by chi square test.  
RESULTS: Association among all 3 groups at gingival level was found to be statistically significant with 
p value of 0.001 and chi square value of 30.46. Furthermore, at coronal level micro leakage was found to 
be statistically insignificant with p value of 0.619 and chi square value of 2.64. 
CONCLUSION: Both surface sealants have shown effectiveness in reduction of micro-leakage. However, 
Clinpro has presented with better reduction in micro-leakage than GC coat. 
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INTRODUCTION 

Nowadays, development in adhesive technology  
results in increased use of composite resin. It  
represents distinctive class of restorative material with 
recent advancements it has replaced biological tissue 
in both the appearance and function. Regardless of 
this development; still micro-leakage is the single 
leading cause of the restoration failure. Thus this  
limitation has reduced life span of the restoration 
hence results in the initiation for the development of 
new techniques as along with materials1. However, 
literature had reported different techniques that can be 
used to overcome the limitation for reducing  
micro-leakage within the restotation2-8. 
Recently after the invention of the new material 
named as a restorative covering agent or surface 
sealant; that is considered as the solution for  
restoration failure due to micro-leakage9.  Hence,  
surface sealants are found as polymerizable materials 
consisting of unfilled resins and low molecular weight 
monomers along with photo initiators and other  
modifiers.1Furthermore, it has been evidenced that to 
improve the mechanical properties of the surface  
sealants, filler particles are also incorporated to its 

composition1,9. 
Application of surface sealants over the cavosurface 
margins of the restorations helps in filling up structural 
micro-defects created during finishing and polishing 
procedures via capillary action mechanism. This  
application will also reduce the micro-leakage by  
improving the marginal seal of the restoration. 
Recently it has been reported that low viscosity, high 
flow rate and wettability; are important properties that 
helps in the penetration (fluidity) onto restoration  
subsurface microstructure resulting in better clinical 
performance of surface sealants10. On the contrary, 
surface sealants which have low-viscosity are highly 
subjected to abrasion thus to overcome this physical 
wear problem; surface sealants with filler and/or  
conventional pits and fissure sealants are suggested 
to be used. 
Moreover, some studies have also claimed that  
sealant viscosity due to presence of fillers may  
adversely affect the success of surface sealant as 
these studies have reported that low viscosity sealant 
material exhibit better marginal adaptation that  
facilitate reduction in microleakage11-15, but other  
studies have also reported that there was no  
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difference between unfilled and filled sealants  
regarding micro-leakage scores16. 

Hence as a result of mixed literature reviews, there is 
a need for further studies in order to evaluate new 
materials that will help in ensuring the reduction of 
micro-leakage thus allowing clinicians to use these 
materials during routine restorative procedures. 
Therefore, the objective of current study was to  
compare the effect between filled and unfilled sealant 
on micro leakage of Class V composite restoration. 

METHODOLOGY 

This in vitro experimental study was conducted at the 
Department of Science of Dental Materials from  
August 2018 to January 2019.Total sample size of 
n=60 extracted permanent human premolar teeth 
were used through non probability convenience  
sampling. All extracted teeth were taken from the  
department of Oral and Maxillofacial Surgery of the 
same Private Teaching Dental Hospital, verbal  
consent was taken from patient before extraction.  
Human permanent premolar with intact buccal enamel 
surface without any lesion and pre-treatment extracted 
for orthodontic reasons were included. Teeth with  
fractured crowns, chipped enamel, caries and  
restoration were excluded. 
Hard and soft deposits were cleaned mechanically 
and later were kept in thymol solution for no longer 
than seven days. Standards of ISO/TS 11405 were 
monitored for handling and storage of extracted teeth. 
Class V cavity was prepared by using #330 carbide 
bur with the help of high-speed hand piece, cooled 
with an air-water spray on the buccal surfaces of all 
the teeth at the level of cemento-enamel junction 
(CEJ), with the coronal margins of the cavity was  
located at enamel and the gingival margins located at 
dentin. The size of cavity was 3.0 mm x 3.0 mm x 1.5 
mm; periodontal probe was used to check uniformity 
of the size. All preparation surfaces were conditioned 
for 15 sec with 37% phosphoric acid. Later, the cavity 
were washed gently for 20 seconds and dried with air. 
Further, after drying the cavity, according to  
manufacturers’ instructions adhesive system Prime & 
Bond Elect (Dentsply Caulk, Milford, DE, USA) was 
applied. Followed by Filtek Z350 composite resin (3M 
ESPE, USA) was filled in the cavities by incremental 
technique. The thickness of the material was kept 
1mm and placed in form of layers. After placement of 
the composite resin, the thickness of the layers were 
checked by using periodontal probe followed by use of 
light curing technique for 20 sec. These samples were 
kept in artificial saliva for 24 hours at 37 C before  
polishing. Every restoration was polished (NSK Ti-Max 
Electric Hand piece, Japan) according to manufacturer 
instructions in a rounded manner with light pressure. 

All procedures were performed by single operator at 
320C.  
After preparations all the samples were randomly  
distributed in to 3 groups with 20 teeth in each group. 
Group I (Clinpro) 
The complete surface of the restoration with 1-2 mm 
beyond the tooth/restoration margin was etched with 
phosphoric acid for 20 sec followed by rinsing with 
water and drying. A thin layer of Clinpro was applied 
to the restoration/tooth surfaces and light cure for 20 
sec. 
Group II (GC Coat Plus) 
Single G-Coat was applied to the restoration,  
restoration/tooth surfaces and light cured for 20 sec. 
Group III (Control) 
Control group did not receive any kind of surface  
protection. Moreover, the nail varnish (two layers) was 
applied to all the tooth surfaces up till 1mm short of 
the restoration margins along with utility wax that was 
used to seal root apices for creation of vacuum. These 
specimens were stored in the incubator at 37°C by 
storing them in an airtight container containing10ml of 
5% solution of Methylene blue dye (MERCK). Twenty 
four hours later samples were cleaned with water and 
dried. Nail varnish was scrapped off by using scalpel. 
Then teeth were then dissected longitudinally in bucco
-lingual direction from the center of restoration by  
using diamond disk in a digital low speed cutting saw 
(MTI Corp. USA) under water spray. Finally the teeth 
were observed under a stereomicroscope (Motic 
DMW-143-FBGC Hong Kong) at 20 x for dye  
penetration at occlusal and gingival margins, results 
were classified as follows: 0= No dye penetration,  
I= Dye penetration up to less than half the cavity 
depth, II= Dye penetration more than half the cavity 
depth without axial wall involvement, III= Dye  
penetration up to the axial wall or traversing the axial 
wall. 
Statistical analysis was performed by using SPSS  
version 18. Quantitative variables were reported as 
means and standard deviation, qualitative were  
reported as frequencies and percentages. Association 
among the variables was find out by using chi square 
test. Level of significance was kept at p=0.05 

RESULTS 

A total sample size of n=60 observations were made 
for micro leakages at coronal as well as gingival  
levels. For 60 coronal micro leakage observations, 
91.7% (n=55) observations were those in which there 
was no dye penetration, 6.7% (n=04) and 1.7% (n=01) 
were with slight and moderate dye penetration  
respectively. Furthermore, for 60 gingival micro  
leakage observations, 33.3% (n=20) observations 
were found to have no dye penetration, however 45% 
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(n=27), 3.3% (n=02) and 18.3% (n=11) were recorded 
with slight, moderate and severe dye penetration  
respectively.(Table I and Figure I)  
TABLE I:  
DESCRIPTIVE ANALYSIS OF MICRO LEAKAGE 

FIGURE I: ASSOCIATION AMONG GINGIVAL  
MICRO LEAKAGE & SEALANTS 

The raw percentage for sealant 1 (CLINPRO) were 
found to be 50% for no dye penetration and 50% for 
slight dye penetration with gingival micro leakage.  
Furthermore, with sealant 2 (GCCOAT) the raw  
percentages were 65% with slight dye penetration, 
30% with no dye penetration and 05% with moderate 
dye penetration. The raw percentages with control 
group (NO SEALANT) were found as 20% for no and 
moderate dye penetration, 11% for severe and 5% for 
moderate dye penetration. Association among all 03 
groups gingival micro leakage was found to be  
statistically significant with the p value of 0.000 and 
chi square value of 30.46.(Table II and Figure II) 
FIGURE II: ASSOCIATION AMONG CORONAL & 
MICRO LEAKAGE AND SEALANTS 

Raw percentages for sealant 1 (CLINPRO) were 
found to be 95% for no dye penetration and 5% for 
slight dye penetration with coronal micro leakage.  
Furthermore, with sealant 2 (GCCOAT) the raw  
percentages were 95% with no dye penetration, 5% 
with slight dye penetration. The raw percentages of 
control group (NO SEALANT) were found as 85% with 
no dye penetration, 10% with slight and 5% with  
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Variable 
Frequency 

n=60 
Percentage 

(%) 

Coronal Micro leakage  

No dye penetration 55 91.7 

Slight dye penetration 04 6.7 

Moderate dye penetration 01 1.7 

No dye penetration 20 33.3 

Slight dye penetration 27 45 

Moderate dye penetration 02 3.3 

Gingival Micro leakage  

Severe dye penetration 11 18.3 

TABLE II: ASSOCIATION AMONG GINGIVAL MICRO LEAKAGE & SEALANTS 

Variable Gingival Micro leakage  
Pearson chi 

square  
p-value  

Sealants 
No dye  

penetration 
Slight dye pene-

tration 
Moderate dye 
penetration 

Severe dye 
penetration 

CLINPRO  10 (50%) 10 (50%) 0 (0%) 0 (0%) 

0.000*   GC COAT  06 (30%) 13 (65%) 01(5.0%) 0 (0%) 

CONTROL 04 (20%) 04 (20%) 01(5.0%) 11(55%) 

30.46  

Chi square test for association, *statistically significant 

TABLE III: ASSOCIATION AMONG CORONAL & MICRO LEAKAGE AND SEALANTS 

Variable Coronal micro leakage  Pearson chi 
square 

p-value 
Sealants No dye penetration Slight dye penetration Moderate dye penetration 

CLINPRO 19 (95%) 01 (05%) 0 (0%) 

2.64 0.61* GCCOAT 19 (95%) 01 (5%) 0 (0%) 

CONTROL 17 (85%) 02 (10%) 01 (05%) 

Chi square test, *statistically insignificant 
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moderate dye penetration respectively. Association 
among all 03 groups coronal micro leakage was found 
to be statistically insignificant with the p value of 0.619 
and chi square value of 2.64.(Table III) 

DISCUSSION 

In current study we found that there was a significant 
difference among two sealants (Clinpro and GC coat) 
in terms of gingival micro-leakage. However, Clinpro 
was found to be better in reduction of gingival  
micro-leakage. On the contrary there was insignificant 
difference in Clinpro and GC coat at coronal level. 
As one of the main reasons for the failure of  
restoration’s in restorative dentistry is micro-leakage 
that is due to the destruction of marginal adaptation of 
restoration with tooth surface, therefore an ideal  
marginal seal is an important factor for the long life of 
the restoration17.  A study concluded that surface  
sealant can close the micro-leakage on the margin of 
the composite resin restoration resulted in better  
cavity after finishing and polishing than a bonding 
agent18. 

Thus for evaluating the sealing ability of the material 
different micro-leakage test methods were applied19-22. 
Of which the method of dye penetration was  
commonly in used because of the ease in application 
along with consistency of results20,23. Among two  
different types of composite surface sealants that is 
filled (Clinpro) and unfilled (GC coat), literature have 
suggested that unfilled sealants were less viscous 
therefore they penetrate deeply into micro gaps as 
well into surface micro-defects but due to lack of filler 
particles they were found to be more prone to  
abrasion24-26. 

On the other hand, although Clinpro was traditionally 
used as pits and fissure sealants however, when we 
had used it as surface sealants in current study it gave 
better results at gingival level than GC coat but almost 
similar results at coronal level. Furthermore because 
of the presence of filler particles in sealant they have 
resulted in minimal abrasion of the material resulting 
in the longitivity of the restoration. Similarly literature 
reported that unfilled or nano-filled surface sealants 
were the most effective in decreasing the degree of 
marginal micro-leakage at coronal margins27-30. 

One of our findings from current study that was better 
abrasion resistance of surface sealant was the  
important factor for long life of restoration was in  
accordance with the study performed by Kawai K and 
Leinfelder KF 199331. They have also reported that 
the unfilled surface sealant was slightly resistant to 
abrasion or wear; hence, the sealant that only  
penetrates into the restoration can increases the  
resistance to wear therefore, there is the need for 
sealants that have improved abrasion resistance. 

Similarly Davari A 201232 concluded that filled and 
unfilled sealant materials had presented with different 
rates of effectiveness moreover, filled sealants had 
reported to decrease marginal micro-leakage  
significantly as it showed more wear resistance. In 
current study we have found that filled surface  
sealants had given better results in reduction of  
micro-leakage at gingival level but similar results with 
that of unfilled surface sealants at coronal level. This 
outcome was in contrary with study by dos Santos PH 
et al.33 In which he they had assessed the effects of 
surface sealants and dentin adhesive systems on  
micro-leakage and found that unfilled sealants  
presented lower micro-leakage values than filled  
surface sealants. Difference may be due to change in 
use of storage media as well as time duration for  
storage of samples. 

The reason Clinpro has produced improved result was 
the same composition of resin in both Clinpro 
(sealants) and composite restoration that made good 
compatibility and stronger bond between them. 

CONCLUSION 

The conclusions drawn from the current study were 
that Surface sealant (filled &unfilled) had shown  
effective reduction in micro-leakage at gingival and 
coronal level as compare to control group and Clinpro 
(filled) sealants had better reduction in micro-leakage 
at gingival level however; resulted in similar reduction 
of micro-leakage at coronal level when compare with 
GC coat (unfilled) surface sealants. 
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