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INTRODUCTION 

Dental caries is an infectious, communicable 

disease resulting in destruction of tooth structure. 

This loss of tooth minerals begins on the outer 
surface of the tooth and can progress through the 
dentin to the pulp, ultimately compromising the 
vitality of the tooth (1). 
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ABSTRACT
Background: Over the last few decades, several advancements have been made in caries 

prevention. The use of pit and fissure sealant is one of the essential forms of prevention. Sealants 
protect the occlusal surfaces, inhibiting bacterial growth and providing a smooth surface.

Methods: Clinical study: Forty healthy children aged 6-10 years were selected from the 
outpatient clinic of the Pedodontic Department, Faculty of Dentistry, Tanta University. 40 molars 
were sealed with "Ionoseal" & 40 molars were sealed with "Fissurit F". 

 Laboratory study: Twenty caries-free human permanent premolars were collected and stored 
in 0.5% chloramines solution, then cleaned and stored in distilled water (20°C) until use. Shear 
bond strength was measured using a universal testing machine at cross-head speed of 1mm/min.

Results: For the clinical study, there was statistically significant difference between the two 
groups but the quality of restorations gradually decreased from 3-months visit to 9 months visit in 
both groups. "Fissurit F" had better clinical performance than "Ionoseal". Both materials showed 
similar results with respect to caries prevention. The bond strength of "Ionseal" was statistically 
lower than "Fissurit F".

Conclusion: The resin based fissure sealant had better clinical performance than glass ionomer 
cement. Both materials showed similar results with respect to caries prevention.
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Occlusal surfaces of posterior teeth are the 
most vulnerable sites of teeth due to their anatomy 
favoring plaque retention. (2) About 88% of the 
carious lesions in children are located in pits and 
fissures (3) due to the easy accumulation of bacteria 
and nutrients in the pits and fissures close of 
the dentin-enamel junction, and to the difficulty 
of mechanical cleaning of this area(4). Pits and  
fissures of permanent molars are vulnerable sites for 
caries (5).

Prevention is the main objective of modern 
dentistry, mainly in pediatric dentistry (3). Sealant 
placement is considered as an effective modality for 
prevention of caries on occlusal pits and fissures (6). 

Sealing pits and fissures is considered a cost-
effective way of preventing caries development 
over a great number of years (7). Furthermore the 
introduction of fluoride-releasing sealants has 
added another dimension to their role in preventing 
pit-and-fissure caries (8). Dental sealants were 
introduced in the 1960s as part of the preventive 
programs to protect pits and fissures on the occlusal 
tooth surfaces from dental caries. They prevent the 
growth of bacteria that promote dental decay (9). 

Research advancements in the field of fissure 
sealants have resulted in an introduction of newer 
materials that have low micro leakage and penetrate 
deep into the bottom of the fissures without forming 
voids and contain fluoride. So, the present study 
will be conducted to evaluate resin based and glass 
ionomer composite sealants materials in permanent 
molars of children.

MATERIALS AND METHODS

Clinical evaluation

Study design: This study was randomized 
clinical trial.

Study setting: Children were selected from the 
Outpatient Clinic of the Pedodontic Department, 
Faculty of Dentistry, Tanta University.

Target group: Forty healthy children aged from 
(6-10) years.

Sample Selection:  A split-mouth design was 
used, in which the fissure sealants were placed 
in the two first upper or lower permanent molars 
according to criteria of selection.

Inclusion criteria  Bhatia et al (6).

1.	 Patient cooperation and acceptance of the treatment.

2.	 The children have bilaterally erupted first per-
manent molars with deep pits and fissures.

3.	 Molars free from caries.

Exclusion criteria

1.	 Systemic diseases that might interfere with the 
study.

2.	 History of abnormal Para functional activity.

MATERIALS AND METHODS

The clinical situation of the tooth to be sealed 
was photo documented. All molars were cleaned 
by explorer to remove any residual plaque or stains 
found on occlusal surface. The occlusal surfaces 
of both first permanent molars were flushed with 
water spray to remove any traces. Local anesthesia 
if needed and rubber dam were applied.

Group assignment:  The molars were divided 
into two groups as follows

Group I Forty molars were received "Ionoseal" 
Ionoseal" a light-curing glass ionomer composite 
cement at right side.

Technique:

"Ionoseal" was applied on the pits and fissures 
of occlusal surface according to manufacturer’s 
instructions. The occlusal surface was dried using 
compressed oil free air then applied the required 
quantity from the syringe and light cured for 20 
seconds.The retention were checked with the help 
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of an explorer and ensured that all margins were 
sealed. Occlusion was checked with the articulating 
paper.

Group II   Forty molars at left side were received 
"Fissurit F" resin composite fissure sealant.

Technique:

The occlusal surface was dried using compressed 
oil free air and etched with phosphoric acid gel 
37% for 30 seconds, rinsed with copious water 
for 30 seconds. The conditioned areas were dried 
and the etched enamel noted for a dull frosty-
white appearance. The sealant "Fissurit F" was 
applied with a brush tip applicator according to 
the manufacturer’s instructions. Any air bubbles or 
voids were removed before curing. Sealant was light 
cured for 20 seconds. The retention were checked 
with the help of an explorer and also ensured that all 
margins were sealed. Occlusion was checked with 
the articulating paper and adjusted if needed.

Clinical evaluation

Sealant retention and dental caries status of all 
tested molars were evaluated at 3, 6 and 9 months 
after sealant application  under normal clinical 
condition with a dental operating light, mouth mirror 
and sharp dental explorer according to (W.H.O)(10) 
and (Boksman and Carson). (11) The retention of 
the sealant was scored as:

1.	 Totally present: no crevice detected by explorer

2.	 Partially lost: partial exposure of fissures

3.	 Totally lost: complete loss of sealant.

All data were collected, tabulated and statisti-
cally analyzed using chi-square test for the clinical 
part.

Laboratory evaluation

•	 Teeth selection 

Caries-free human permanent premolars 
extracted for orthodontic treatment were collected 

from the Faculty of Dentistry, Tanta University and 
also from private clinics. Teeth were stored in 0.5% 
chloramines solution, then cleaned and stored in 
distilled water (20°C) until use (ISO)(12). 

•	 Specimens preparation

Total of 20 premolars were embedded in colorless 
chemically cured acrylic resin. The specimens were 
ground flat using the usual dental model trimmer. 
After grinding, flat buccal enamel surface areas of 
about 3 mm2 were obtained for all the specimens. 
The specimens were randomly and equally divided 
into two groups, 10 specimens for each: 

Group I "Ionoseal" a light-curing glass ionomer 
composite cement was applied directly above the 
ground flat enamel surface after washing and air-
drying then cured for 20 seconds.

Group II ( "Fissurit F"), The enamel surface was 
etched with 37% phosphoric acid for 30 seconds, 
followed by a water spray wash for 30 seconds and 
dried for 15 seconds then cured for 20 seconds.

Bonding procedures

For each specimen, A Teflon ring with a hole of 
3 mm diameter and height was placed on the enamel 
surface then gently filled with fissure sealant materi-
al & light cured inside the hole. The Teflon tube and 
the celluloid strip were gently removed after light-
curing had been completed, and the specimens were 
stored in distilled water at 37.0 C for 24 h before 
shear bond strength measurement. (ISO) (12) 

Shear bond strength test

After storage, shear bond strength was measured 
using a universal testing machine at cross-head 
speed of 1mm/min.

Shear bond strength (MPa) = force (N)/area (πr2) 
(mm2)

Data were collected, tabulated and statistically 
analyzed using Independent sample t-test for the 
laboratory part. 
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RESULTS

Comparison between gp. I and gp. II regarding 
to retention: At 3 months follow up, no significant 
difference between the two groups. At 6 months, 
there was statistically significant between "Fissurit 
F" & "Ionosal". Which "Fissurit F" showed higher 
retention than the "Ionosal"  ( p≤ 0.05). At 9 months, 
the retention rate of "Fissurit F" was significantly 

higher than the (Group I). There was statistically 
significant (p≤ 0.05).

Laboratory study

The mean Shear Bond Strength, standard 
deviation values of each of the two groups are 
presented in Table [3]. It was found that "Ionoseal" 
had statistically lower shear bond strength than 
"Fissurit F".

TABLE (1) Comparison between gp. I and gp. II regarding to retention. 

Retention
Chi-Square

3 months 6 months 9 months
N % N % N % X2 P-value

Ionoseal
Totally  present 36 90.00 9 22.50 0 0.00

81.833 <0.001*Partially lost 4 10.00 23 57.50 20 50.00
Totally lost 0 0.00 8 20.00 20 50.00

Fissurit F
Totally  present 39 97.50 29 72.50 9 22.50

51.182 <0.001*Partially lost 1 2.50 11 27.50 30 75.00
Totally lost 0 0.00 0 0.00 1 2.50

Chi-square
X2 2.047 26.494 35.562

P-value 0.152 <0.001* <0.001*

Comparison between gp.I and gp.II regarding to carious statue: 

At 6 months: No significant difference between the two groups. 

At 9 months: caries state between two groups was statistically insignificant.

TABLE (2) Comparison between gp. I and gp. II regarding to carious statue.

Caries
Chi-Square

6 months 9 months
N % N % X2 P-value

Ionoseal
Carious 1 2.50 4 10.00

0.853 0.355
Sound 39 97.50 36 90.00

Fissurit F
Carious 0 0 3 7.5

1.385 0.239
Sound 40 100 37 92.5

Chi-Square
X2 1.399 0.157

P-value 0.237 0.692

TABLE (3) Comparison between" Fissurit F" & "Ionoseal" mean shear bond strength and standard deviation

Groups
Shear Bond Strength (MPa) T-Test

Range Mean ± SD T P-value

Ionoseal 1.053 - 4.716 2.928 ± 1.180
-4.701 <0.001*

Fissurit F 4.231 - 12.733 7.747 ± 3.020
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 DISCUSSION

The present study was being directed to clinical 
evaluation of glass-ionomer composite cement 
(Ionoseal) as a fissure sealant in first permanent 
molars compared with the resin composite (Fissurit 
F). Also, the shear bond strengths of both sealants to 
enamel were evaluated. 

Regarding the sample of the present study, 
40 healthy children aged from 6-10 years were 
selected for the clinical study. The age of children 
was selected 6 and over where the first permanent 
molars become well erupted. This was in agreement 
with  Bargale and Raju, (13); Ninawe et al.,(14) whose 
sample was at the same age but disagreed with, 
Ulusu, et al.(15); Guler and Yilmaz (16) who  had 
selected older  children. 

The selection criteria for the presence of 
bilaterally well erupted first permanent molars with 
deep pits and fissures and the split mouth design 
was chosen, let the sealing on both first permanent 
molars to be exposed to an identical environment, 
thus, eliminating any bias. These agreed with 
Bargale and Raju, (13); Bhatia et al. (6) that used the 
same criteria.

The procedures had been achieved by using a 
rubber dam; these agreed with Bargale and Raju (13); 
Innes (17); kumaran (18) but disagreed with Jafarzadeh 
et al.,(19) ; Oba et al.,(20) as they didn’t  use rubber 
dam but used cotton rolls for moisture controls. The 
use of rubber dam may be a contributory factor to 
the high success rate of the sealant placement in 
this study, not only for maintaining a dry field of 
operation, but also for its contribution to behavior 
management of the children. 

The retention rate is a major point of concern 
when a study tests the clinical performance of a FS 
material (21). In this study when comparing the clini-
cal performance of the two materials, at 3 month 
recall visits, there were no statistical difference 
between the two groups regarding to retention. In 
contrary, at 6 and 9 month, there was statistically 
significant difference between the two groups (p≤ 
0.05). There is poor retention of glass ionomer com-
posite cement (Ionoseal) when compared with resin 
based sealant (Fissurit F). 

These results agreed with Forss and Halme, (22); 
Poulsen et al., (32); Skrinjaric et al. (24) ; Subramaniam 
et al.(25);  Bargale and Raju,(13) ; Baseggio et al., (26); 

Fig. (1) At 3 months evaluation, no sealant loss from "Ionoseal" 
at right side and from "Fissurit" F at left side and also 
no caries.  

Fig. (2) At 6 months, no sealant loss for both molars also no 
caries.  

Fig. (3) At 9 months evaluation, both molars showed partial 
sealant loss.
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Prashanth et al.(27) as they concluded that the glass-
ionomer sealant had poorer retention than the resin-
based sealant.  Also this result in agreement with 
Yýlmaz et al., (28) as they observed that the retention 
of "Fissurit F" was higher than compomer based 
sealant at 12 and 24 months follow up examination. 
In addition, Ninawe et al.,(14) ; Oba et al. (20) they 
reported that "Fissurit F" showed better  retention 
than 2 flowable composite resin material used as 
fissure sealant. 

Also These results in accordance with Ulusu, et 
al., (15); kumaran (18); Liu et al. (29) who reported that 
the retention of fluoride-releasing resin sealant was 
better than that of the ART sealant, over 24 months.

The lower retention rate obtained with the GIC 
when compared with the resin based sealants may 
be due to improper adhesion of the GIC cement 
to the enamel surface (no etching), brittle nature, 
lower compressive and tensile strengths of the glass 
ionomer sealant and a lower abrasion resistance (30) 
Also may be due to lack of toughness, early water 
sensitivity which may affect in retention rate of 
GIC. (31,32)

In spite of poor retention of GIC, it is used as 
fissure sealants due to their chemical bond to enamel 
without previous etching (simple in technique and 
saving time) which helps to decrease the child’s 
anxiety and continuous fluoride ion release (14 ,16 ,33 ).  

These results disagreed with Antonson et al. 
(33) as they observed that resin-based (Delton) and 
(GC Fuji Triage White) exhibited similar retention 
rates at 24 months. They explained that by using of 
a bond surface conditioner with the glass ionomer 
sealant. Lower retention rates obtained with resin-
based sealants in their research might be the result 
of inadequate moisture control. 

The results of the present study revealed that no 
significant difference between the two materials in 
caries prevention at all recall visits. The "Fissurit 
F" showed only three molars had caries and in 
"Ionoseal" four molars had caries at 9 months.

These results in agreement  with Poulsen et al.(23); 
Beiruti et al. (34); Yengopal et al. (35); Niederman. (36); 
Prashanth et al. (27) ; Yýlmaz et al. (28);  Seth, (37); 
Antonson, et al. (33);  Ulusu, et al. (15) ; Liu et al (29).  

They reported that there is no significant difference 
between the use of GIC and resin-based fissure 
sealants on permanent teeth in the prevention of 
dental caries.

There is no evidence that either material was 
superior to the other in the prevention of dental 
caries. Therefore, both materials appeared to be 
equally suitable for clinical application as fissure 
sealant materials. Yengopal et al.  (35).  

A relevant factor that should be considered when 
glass ionomer material is being used as a sealant 
material is that even after it has been clinically lost, 
small amount of sealant will be left at the bottom of 
the fissures and continue to release fluoride. So, in 
spite of its partial loss, protection is still afforded to 
the tooth structure, and fluoride plays a pivotal role 
in enamel remineralization (38). 

Shear bond strength test

An in-vitro part of the present study was 
performed aiming to correlate the clinical research 
with the basic understanding of the science. Bond 
strength test was selected as indicator for the shear 
bond strength. Shear bond strength measures the 
ability of sealant to bond to tooth structure. Bond 
strength is more predictive of materials retentive 
potential, hence about its durability and utility (39). 

	It was a statistically significant difference in 
bond strengths among two groups as "Fissurit F" had 
high bond strength than "Ionoseal". This  Agreed 
with the result of Bishara et al.(40) they reported 
that resin based provided the strongest shear bond 
strength. The glass ionomer provided significantly 
lower bond strength. Also agreed with the result 
Sfondrini, et al. (41) concluded that the bond strength 
of the composite resin was significantly higher than 
that of the resin-modified glass ionomer in all the 
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groups tested (P <.0001). Also in the same line of 
the result Papacchini et al. (42) concluded that the 
conventional and the resin-modified glass ionomers 
measured bond strengths significantly lower than 
those of any resin-based materials. Moreover 
in accordance with the result  Bekes et al.  (43) as 
they concluded that "Fissurit F" had higher bond 
strength than smart seal. Also this result agreed 
with Pushpalatha et al. (44) who concluded that the 
unfilled resin sealant (Clinpro) showed a better 
shear bond strength than filled fissure sealant.

The main advantages of GIC are its ability to 
adhere to untreated enamel surfaces as it bond to 
enamel surface by chemical bond (45). But in the 
study of Khodadadi  et al.(46 ) founded that "Ionoseal"  
without etching  and  bonding  application  had  
significantly greater microleakage than the other 
groups (p<0.001), while  there was statistical no 
significant difference between the microleakage 
of Ionoseal and the other groups (Fissurit FX Fuji 
II light cured, Grandio flow), after etching and 
bonding application (p>0.05)

CONCLUSION

Based on the results of the present study, it was 
concluded that:

1.	 "Fissurit F" had better clinical performance than  
Ionoseal .

2.	 Both materials showed similar results with re-
spect to caries prevention. 

3.	 The bond strength of "Ionseal" was statistically 
lower than "Fissurit F".
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